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General information

All experiments were set-up on fume hoods and were carried out under nitrogen atmosphere in Schlenk tubes unless
otherwise noted. All solvents and reagents were procured from commercially available sources like Aldrich, Combi-bolcks
and Spectrochem. Commercially available neutral alumina was used for column chromatography and all the synthesized
molecules were purified by using solvents such as hexane, ethyl acetate, dichloromethane or methanol. 'H NMR was
recorded on Bruker 400MHz AVANCE series or Bruker300 MHz DPX Spectrometer with DMSO-ds or CD;0OD as the
solvent. All NMR chemical shifts were reported in parts per million (ppm) and all coupling constants are reported in Hertz
(Hz). Tetramethylsilane (TMS) (6 = 0.00 ppm) or residual solvent peak in DMSO-d;s (6 = 2.50 ppm) and CDCl; (6 = 7.26

ppm) served as internal standard for recording [1]. Multiplicities are abbreviated as follows: singlet (s), doublet (d), triplet



(t), quartet (q), doublet-doublet (dd), multiplet (m), and broad (br). Liquid chromatography-mass spectrometry (LC-MS)
was used for reaction monitoring and identification for product mass on Agilent 1100 Series LC/MSD mass spectrometer.
Microanalyses were performed on PerkinElmer Series II CHNS/O 2400 elemental analyzer. Melting points were determined
using a Stuart SMP 3 apparatus. Thin-layer chromatography (TLC) was performed using Merck silica gel 60 Fps4 TLC

plates.

Experimental section

Synthesis of 6-bromo tacrine 1

The synthesis of 6-bromo tacrine scaffold 1 was carried out according to the previously reported procedure [2].

Procedure for the synthesis of 6-borylated tacrine derivative 3

To a solution of 1 (0.27 g, 1 mmol, 1.0 equiv) in 1,4-dioxane (2 mL) and water (1 mL), 4,4,4',4',5,5,5',5'"-octamethyl-2,2'-
bi(1,3,2-dioxaborolane) (2) (0.38 g, 1.5 mmol, 1.5 equiv) and K,COj; (0.35 g, 2.5 mmol, 2.5 equiv) was added. The mixture
was degassed for 10 min under N, atmosphere and then Pd(dppf)Cl,.DCM (0.04 g, 0.05 mmol, 0.05 equiv) was added. The

reaction mixture was heated at 100°C for 8h. After the specified time, the reaction mixture was filtered through celite bed,
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the filtrate was diluted with water (10 mL) and extracted with ethyl acetate (2 x 10 mL). The organic layers separated was
dried over anhydrous Na,SO,, filtered and concentrated under reduced pressure. The crude was washed with
dichloromethane to yield B6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,3,4-tetrahydroacridin-9-amine 3 (0.24 g,
73%) as off-white solid.

Mp 117-120°C.

'"H NMR (400 MHz, DMSO-dy): & 8.11 (d, J = 8.6 Hz, 1H, ArH), 7.90 (s, 1H, ArH), 7.51 (dd, J= 8.5, 1.2 Hz, 1H, ArH),
6.78 (s, 2H, NH,), 2.85 (t,J= 5.8 Hz, 2H, CH,), 2.55 (s, 2H, CH,), 1.81 (m, 4H, CH,), 1.05 (s, 12H, CHj;).

3C NMR (100 MHz, DMSO-d): 6 159.7, 155.6, 151, 136.7, 131.2, 128.6, 119.9, 115.5, 114.8, 109.4, 55.7, 28.1, 23.0,
21.2.

LC-MS: 325.43 (M+H).

Anal. Calculated for C,oH,sBN,O,: C, 74.08; H, 6.09; N, 10.02; Found: C, 73.9; H, 6.45; N, 9.75%.

Procedure for Suzuki-Miyaura coupling of 3 with aryl bromides for the synthesis of 6-arylated tacrine derivatives

Ta-c



To a mixture of 3 (0.32 g, 1 mmol, 1.0 equiv) in 1,4-dioxane (2 mL) and water (1 mL), different aryl bromides 4a-¢ (1.2
mmol, 1.2 equiv) and K,CO; (0.35 g, 2.5 mmol, 2.5 equiv) were added. The mixture was degassed for 10 min. under N,
atmosphere and Pd(dppf)CL,.DCM (0.04 g, 0.05 mmol, 0.05 equiv) was then added. The reaction mixture was heated at
100°C for 8-10 hours. After the completion of the reaction as monitored by TLC, the reaction mixture was filtered through
celite bed and the filtrate was diluted with water (20 mL) and extracted with ethyl acetate (2 x 20 mL). The combined
organic layers was dried over anhydrous Na,SO,, filtered and distilled under reduced pressure. The crude was washed with
dichloromethane (DCM) twice to afford the titled 6-arylated tacrine derivatives 7a-c¢ in varying yields (The products were
partially soluble in DCM, however this method was convenient as column chromatography was not required).
6-(3-Fluorophenyl)-1,2,3,4-tetrahydroacridin-9-amine (7a)

Yield=78% (0.23 g); off white solid.

Mp 160-164°C.

'H NMR (400 MHz, DMSO-d¢): & 14.11 (d, J = 33.5 Hz, 1H, ArH), 9.09 (s, 1H, ArH), 8.79 (s, 1H, ArH), 8.11 (d, J = 8.6
Hz, 1H, ArH), 7.97 (d, J = 8.2 Hz, 1H, ArH), 7.74 (s, 2H, NH,), 7.48 (dt, J = 14.3, 7.1 Hz, 1H, ArH), 7.18 (t, J = 7.7 Hz,

1H, ArH), 2.93 (s, 2H, CH,), 2.55 (s, 2H, CH,), 1.78 (s, 4H, CH,).



3C NMR (100 MHz, DMSO-dy): 6 164.3 (J =242 Hz), 155.7, 151.3, 141.0 (J = 8 Hz), 136.9, 135.5, 131.3, 131.2 (J=8
Hz), 123.3,121.2, 120.1, 115.3, 114.9, 113.9, 109.5, 28.1, 23.0, 21.1.

LC-MS: 293.4 (M+H).

Anal. Calculated for C,oH;,FN,: C, 78.06; H, 5.86; N, 9.58; Found: C, 78.41; H, 6.06; N, 9.20%.
6-(3,5-Difluorophenyl)-1,2,3,4-tetrahydroacridin-9-amine (7b)

Yield=78% (0.24 g); off white solid.

Mp 152-155°C.

'"H NMR (400 MHz, DMSO-dg): 6 14.07 (s, 1H, ArH), 9.02 (d, /=48.9 Hz, 1H, ArH), 8.78 (d, /= 19.9 Hz, 1H, ArH), 8.14
(d, J=8.9 Hz, 2H, ArH), 7.90 (d, J = 8.7 Hz, 1H, ArH), 7.63 (d, /= 7.6 Hz, 2H, NH,), 7.21 (t, /= 8.8 Hz, 1H, ArH), 2.94
(s, 2H, CH,), 2.48 (s, 2H, CH,), 1.81 (s, 4H, CH,).

BC NMR (100 MHz, DMSO-dyx): & 164.5 (J = 14 Hz, 244 Hz), 155.7, 151.5, 141.9, 137.2, 134.1, 131.2, 121.5, 120.0,
115.1,110.4 (J=26 Hz), 109.7, 103.6 (J = 26 Hz), 28.1, 22.9, 21.4, 20.9.

LC-MS: 311.4 (M+H).

Anal. Calculated for C,oH;¢F,N,: C, 73.53; H, 5.20; N, 9.03; Found: C, 73.33; H, 4.82; N, 9.01%.



6-(4-Chlorophenyl)-1,2,3,4-tetrahydroacridin-9-amine (7¢)

Yield=73% (0.23 g); off white solid.

Mp 168-172°C.

'"H NMR (400 MHz, DMSO-dy): 6 14.09 (s, 1H, ArH), 9.14 (s, 1H, ArH), 8.87 (s, 1H, ArH), 8.20 (d, J = 8.6 Hz, 1H, ArH),
8.03 (t, /=8.7 Hz, 1H, ArH), 7.94 (d, J = 8.3 Hz, 2H, ArH), 7.58 (d, J = 8.3 Hz, 2H, NH,), 3.00 (s, 2H, CH,), 2.55 (s, 2H,
CH,), 1.85 (s, 4H, CH,).

BC NMR (100 MHz, DMSO-dy): 6 155.8, 151.6, 137.5, 136.9, 135.9, 133.4, 131.6, 129.2, 121.2, 120.1, 115.5, 109.7, 28.1,
23.1,21.2.

LC-MS: 310.8 (M+2H).

Anal. Calculated for C,oH;;CIN,: C, 73.90; H, 5.55; N, 9.07; Found: C, 74.03; H, 5.19; N, 9.08%.

Procedure for Suzuki-Miyaura coupling of 1 with aryl boronic acids for the synthesis of 6-arylated tacrine

derivatives 7a-e

To a solution of 1 (0.27 g, 1 mmol, 1.0 equiv) in 1,4-dioxane (2 mL) and water (1 mL), various boronic acids 5a-e (1.2

mmol, 1.2 equiv) and K,CO; (0.35 g, 2.5 mmol, 2.5 equiv) was added. The mixture was degassed for 10 min. under N,
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atmosphere and Pd(dppf)CL,.DCM (0.04 g, 0.05 mmol, 0.05 equiv) was then added. The reaction mixture was heated at
100°C for 8-10 hours. After the completion of the reaction as monitored by TLC, the reaction mixture was filtered through
celite bed and the filtrate was diluted with water (20 mL) and extracted with ethyl acetate (2 x 20 mL). The combined
organic layers was dried over anhydrous Na,SO,, filtered and distilled off under reduced pressure to obtain the crude
product. The crude was washed with dichloromethane to obtain the entitled 6-arylated tacrine derivatives 7a-e in varying
yields (The products were partially soluble in DCM, however this method was convenient as column chromatography was

not required).
6-(3-Fluorophenyl)-1,2,3,4-tetrahydroacridin-9-amine (7a)

Yield=84% (0.25 g); off white solid.

6-(3,5-Difluorophenyl)-1,2,3,4-tetrahydroacridin-9-amine (7b)

Yield=80% (0.25 g); off white solid.

6-(4-Chlorophenyl)-1,2,3,4-tetrahydroacridin-9-amine (7¢)

Yield=87% (0.27 g); off white solid.



6-(4-Methoxyphenyl)-1,2,3,4-tetrahydroacridin-9-amine (7d)

Yield=80% (0.24 g); off white solid.

Mp 170-173°C.

'"H NMR (400 MHz, DMSO-dy): 6 14.02 (s, 1H, ArH), 8.91 (s, 1H, ArH), 8.55 (d, /= 8.8 Hz, 1H, ArH), 8.11 (s, 1H, ArH),
8.02 (dd, J=18.8, 8.4 Hz, 1H, ArH), 7.84 (d, J= 8.8 Hz, 1H, ArH), 7.71 (d, J = 8.6 Hz, 2H, ArH), 7.07 (t, /= 9.9 Hz, 2H,
ArH), 3.82 (s, 3H, OCHs), 2.98 (s, 2H, CH,), 2.52 (s, 2H, CH,), 1.83 (s, 4H, CH,).

BC NMR (100 MHz, DMSO-dg): 6 160.5, 155.5, 151.7, 143.9, 138.1, 130.6, 128.7, 124.4 (d, J = 30.8 Hz), 115.2, 113.8,
109.3, 55.8, 28.2, 21.1 (d, /= 53.8 Hz).

LC-MS: 305.2 (M+H).

Anal. Calculated for C,,H,,N,O: C, 78.92; H, 6.62; N, 9.20; Found: C, 79.12; H, 6.98; N, 9.60%.
6-(3-Methoxyphenyl)-1,2,3,4-tetrahydroacridin-9-amine (7e)

Yield=78% (0.23 g); off white solid.

Mp 171-174°C.



'"H NMR (400 MHz, DMSO-dy): 6 14.11 (s, 1H, ArH), 9.05 (s, 1H, ArH), 8.76 (s, 1H, ArH), 8.12 (d, J = 8.7 Hz, 1H, ArH),
7.99 (d, J = 8.8 Hz, 1H, ArH), 7.85 (d, J = 8.4 Hz, 2H, ArH), 7.05 (d, J = 8.4 Hz, 2H, ArH), 3.82 (s, 3H, OCH3;), 2.97 (s,
2H, CH,), 2.52 (d, J=7.2 Hz, 2H, CH,), 1.82 (d, J= 3.2 Hz, 4H, CH,).

BBC NMR (100 MHz, DMSO-dy): 6 159.8, 155.7, 151.1, 136.7 (d, J = 74.1 Hz), 131.2 (d, J = 33.9 Hz), 128.6, 120.0, 115.6,
114.8, 109.4, 55.7, 28.1, 23.1, 21.2 (d, J = 55.8 Hz).

LC-MS: 305.2 (M+H).

Anal. Calculated for C,,H,oN,O: C, 78.92; H, 6.62; N, 9.20; Found: C, 78.84; H, 6.85; N, 9.62%.

Procedure for Stille coupling of 1 with tributyl(aryl/vinyl)stannanes for the synthesis of 6-arylated tacrine

derivatives 7d-h

To a solution of 1 (0.27 g, I mmol, 1.0 equiv) in DMF (2 mL), different tributyl(aryl/vinyl)stannanes 6d-h (1 mmol, 1.0
equiv) and NaCl (0.09 g, 1.5 mmol, 1.5 equiv) was added. The mixture was degassed for 10 min. under N, atmosphere and
Pd(dppf)C1,.DCM (0.04 g, 0.05 mmol, 0.05 equiv) was then added. The reaction mixture was heated at 100°C for 8-10
hours. After the completion of the reaction as indicated by TLC, the reaction mixture was filtered through celite bed and the

filtrate was distilled off under reduced pressure. The residue obtained was purified by column chromatography in neutral
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alumina using 1-5% methanol in dichloromethane as eluent to obtain the entitled 6-arylated tacrine derivatives 7d-h in
varying yields.

6-(4-Methoxyphenyl)-1,2,3,4-tetrahydroacridin-9-amine (7d)

Yield=80% (0.24 g); off white solid.

6-(3-Methoxyphenyl)-1,2,3,4-tetrahydroacridin-9-amine (7e)

Yield=78% (0.23 g); off white solid.

6-(1-Ethoxyvinyl)-1,2,3,4-tetrahydroacridin-9-amine (7f)

Yield=88% (0.24 g); off white solid.

Mp 160-163°C.

'"H NMR (400 MHz, DMSO-dg): 6 8.08 (d, J= 8.8 Hz, 1H, ArH), 7.84 (s, 1H, ArH), 7.48 (t, /= 11.4 Hz, 1H, ArH), 6.30 (s,
2H, NH,), 4.88 (d, J=2.0 Hz, 1H, CH,), 4.33 (d, /= 2.0 Hz, 1H, CH,), 3.90 (q, /= 6.8 Hz, 2H, OCH,), 2.79 (d, J = 5.7 Hz,

2H, CH,), 2.52 (d, J= 5.5 Hz, 2H, CH,), 1.79 (d, J = 4.9 Hz, 4H, CH,), 1.41 (t, J = 7.0 Hz, 3H, CH;).

BC NMR (100 MHz, DMSO-dg): & 158.2, 148.2, 146.7, 135.4, 124.3, 122.2, 120.1, 117.2, 109.6, 83.9, 63.3, 34.2, 24.1,

23.1, 14.8.
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LC-MS: 269.4 (M+H).

Anal. Calculated for C;;H,,N,O: C, 76.09; H, 7.51; N, 10.44; Found: C, 76.03; H, 7.72; N, 10.24%.

6-Allyl-1,2,3,4-tetrahydroacridin-9-amine (7g)

Yield=73% (0.17 g); Off-white solid.

Mp 136-143¢C.

'H NMR (400 MHz, DMSO-d): & 8.08 (d, J = 8.6 Hz, 1H, ArH), 7.42 (d, J = 1.7 Hz, 1H, ArH), 7.14 (dd, J= 8.6 Hz, 1.8
Hz,1H, ArH), 6.4 (m, 2H, NH.), 6.03 (m, 1H, CH), 5.19-5.06 (m, 2H, CH.), 3.48 (d, J= 6.8 Hz, 1H, CH,), 2.81 (t, J = 5.8
Hz, 2H, CH,), 2.54 (t, J= 5.8 Hz, 2H, CH,), 1.89 (p, J= 6.1, 5.7 Hz, 4H, CH,).

13C NMR (100 MHz, DMSO-dq): & 157.3, 148.9, 140.3, 137.9, 126.4, 124.5, 122.5, 116.5, 115.8, 109.1, 37.7, 33.6, 25.1,

24.2,23.9,229,22.9,21.4.

LC-MS: 239.2 (M+H).

Anal. Calculated for C;sH;sN,: C, 80.63; H, 7.61; N, 11.75; Found: C, 80.99; H, 7.44; N, 11.92%.
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6-(3-Fluoropyridin-2-yl)-1,2,3,4-tetrahydroacridin-9-amine (7h)
Yield=70% (0.205 g); Brown solid.
Mp 121-123°C.

'H NMR (400 MHz, DMSO-dy): § 8.37 - 8.34 (m, 2H, ArH), 8.29 (d, J = 8.8 Hz, 1H, ArH), 7.91 - 7.78 (m, 2H, ArH), 7.44
(m, 1H, ArH), 6.51 (s, 2H, NH,), 2.88 (t, /= 5.8 Hz, 2H, CH,), 2.57 (t, /= 5.8 Hz, 2H, CH,), 1.82 (p, J = 6.1, 5.7 Hz, 4H,
CH,).

13C NMR (100 MHz, DMSO-dy): 8 162.1, 158.1, 148.5, 146.1, 145.8, 136.2, 134.3, 133.2, 129.4, 126.7, 125.7, 125, 119.5,
114.7, 110.9, 34.1, 24.3, 23, 22.8.

LC-MS: 294.2 (M+H).
Anal. Calculated for C;sHcFN;: C, 73.70; H, 5.50; N, 14.32; Found: C, 73.75; H, 5.64; N, 14.5%.
Procedure for Sonogashira coupling of 1 with alkynes for the synthesis of 6-alkynyl tacrine derivatives 9a-d

To a solution of 1 (0.27 g, 1 mmol, 1.0 equiv) in DMF (2 mL), different alkynes 8a-d (1.2 mmol, 1.2 equiv), Cul (0.19 g, 1

mmol, 1.0 equiv) and triethylamine (0.28 mL, 2 mmol, 2.0 equiv) was added. The mixture was degassed for 10 min. under
13



N, atmosphere and Pd(dppf)Cl,.DCM (0.04 g, 0.05 mmol, 0.05 equiv) was then added. The reaction mixture was heated at
100°C for 8-10 hours. After the completion of the reaction as indicated by TLC, the reaction mixture was filtered through
celite bed and the filtrate was concentrated under reduced pressure. The residue obtained was purified by column
chromatography in neutral alumina using 1-5% methanol in dichloromethane as eluent to obtain the entitled 6-alkynyl

tacrine derivatives 9a-d in varying yields.
6-((4-Fluorophenyl)ethynyl)-1,2,3,4-tetrahydroacridin-9-amine (9a)

Yield=88% (0.28 g); off white solid.

Mp 132-135°C.

'H NMR (400 MHz, DMSO-dq): & 8.16 (d, J = 8.5 Hz, 1H, ArH), 7.77 (s, 1H), 7.62 (d, J = 5.6 Hz, 2H, ArH), 7.36 (d, J =
8.3 Hz, 1H, ArH), 7.26 (t, J = 8.4 Hz, 2H, ArH), 6.39 (s, 2H, NH,), 2.81 (s, 2H, CH,), 2.53 (s, 2H, CH,), 1.79 (d, J = 4.7

Hz, 4H, CH,).

BC NMR (100 MHz, DMSO-d): 6 163.7 (J = 246 Hz), 158.9, 148.4, 146.4, 134.2 (J= 8 Hz), 131.5, 125.1, 123.1, 121.8,

119.2,117.3,116.5 (/=21 Hz), 110.3, 89.8, 89.2, 34.1, 24.1, 23.0, 22.9.
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LC-MS: 305.4 (M+H).
Anal. Calculated for C,;H,-FN,: C, 79.72; H, 5.42; N, 8.85; Found: C, 79.84; H, 5.50; N, 8.47%.
6-((3-Chlorophenyl)ethynyl)-1,2,3,4-tetrahydroacridin-9-amine (9b)

Yield=81% (0.27 g); off white solid.

Mp 139-142°C.

'H NMR (400 MHz, DMSO-dy): & 8.18 (d, J = 8.7 Hz, 1H, ArH), 7.80 (s, 1H, ArH), 7.65 (s, 1H, ArH), 7.54 (d, J= 7.1 Hz,
1H, ArH), 7.50 — 7.41 (m, 2H, ArH), 7.38 (dd, J = 8.6, 1.1 Hz, 1H, ArH), 6.39 (s, 2H, NH,), 2.82 (d, J = 5.6 Hz, 2H, CH,),

2.53 (d,J= 5.8 Hz, 2H, CH,), 1.80 (d, J = 4.9 Hz, 4H, CH,).

BC NMR (100 MHz, DMSO-dg): 6 159.1, 148.4, 146.4, 133.7, 131.8, 131.1, 131.1, 130.5, 129.3, 125.1, 124.7, 123.2,

121.4,91.4, 88.7, 63.2, 34.1,24.2, 22.9.
LC-MS: 334.4 (M+2H).

Anal. Calculated for C,;H;;CIN,: C, 75.78; H, 5.15; N, 8.42; Found: C, 76.16; H, 5.28; N, 8.20%.
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6-((4-Chlorophenyl)ethynyl)-1,2,3,4-tetrahydroacridin-9-amine (9¢)

Yield=84% (0.28 g); off white solid.

Mp 141-144°C.

'H NMR (400 MHz, DMSO-d): 5 8.17 (d, J = 8.6 Hz, 1H, ArH), 7.79 (s, 1H, ArH), 7.58 (d, J = 8.2 Hz, 2H, ArH), 7.47 (d,
J =183 Hz, 2H, ArH), 7.37 (d, J = 8.4 Hz, 1H, ArH), 6.41 (s, 2H, NH,), 2.81 (d, J = 5.6 Hz, 2H, CH,), 2.53 (d, J = 5.6 Hz,

2H, CH,), 1.79 (d, J = 4.8 Hz, 4H, CH,).

BC NMR (100 MHz, DMSO-dg): 6 159.1, 148.4, 146.4, 133.8, 131.8, 131.3, 131.1, 130.5, 129.3, 125.1, 124.8, 123.2,

121.4,91.4, 88.7,63.2,34.1,24.2,22.9.

LC-MS: 334.4 (M+2H).

Anal. Calculated for C,;H;;CIN,: C, 75.78; H, 5.15; N, 8.42; Found: C, 76.16; H, 5.28; N, 8.20%.
6-(Pyridin-2-ylethynyl)-1,2,3,4-tetrahydroacridin-9-amine (9d)

Yield=78% (0.23 g); off white solid.
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Mp 130-133°C.

'H NMR (400 MHz, DMSO-dq): & 8.60 (d, J = 4.2 Hz, 1H, ArH), 8.20 (d, J = 8.6 Hz, 1H, ArH), 7.84 (t, J = 6.6 Hz, 2H,
ArH), 7.66 (d, J = 7.7 Hz, 1H, ArH), 7.40 (t, J = 7.1 Hz, 2H, ArH), 6.44 (s, 2H, NH,), 2.82 (d, J = 5.5 Hz, 2H, CH,), 2.54

(d, J=5.7 Hz, 2H, CH,), 1.79 (d, J = 4.9 Hz, 4H, CH.,).

BC NMR (100 MHz, DMSO-dg): 6 159.1, 150.5, 148.4, 146.3, 142.7, 137.2, 132.1, 127.8, 125.1, 123.9, 123.3, 121.1,

117.7, 110.6, 89.8, 89.1, 34.1, 24.2, 22.9.

LC-MS: 300.4 (M+2H).

Anal. Calculated for C,0H7N;: C, 80.24; H, 5.72; N, 14.04; Found: C, 80.31; H, 6.01; N, 13.95%.
Procedure for Heck coupling of 1 with alkenes for the synthesis of 6-alkenyl tacrine derivatives 11a-d

A mixture of 1 (0.27 g, 1 mmol, 1.0 equiv), alkenes 10a-d (1.2 mmol, 1.2 equiv), triethylamine (0.42 mL, 3 mmol, 3.0
equiv) and Pd(dppf)CL,.DCM (0.04 g, 0.05 mmol, 0.05 equiv) in DMF (2 mL) was heated at 100°C for 8-10 hours. After the

completion of the reaction as indicated by TLC, the reaction mixture was filtered through celite bed and the filtrate was
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concentrated under reduced pressure. The residue obtained was purified by column chromatography in neutral alumina

using 1-6% methanol in dichloromethane as eluent to obtain the titled compounds 11a-d in varying yields.

Methyl 3-(9-amino-35,6,7,8-tetrahydroacridin-3-yl)acrylate (11a)

Yield=77% (0.22 g); off white solid.

Mp 128 -131°C.

'H NMR (400 MHz, DMSO-dj):  8.15 (d, J = 8.8 Hz, 1H, ArH), 7.85 (s, 1H, ArH), 7.75 (d, J = 16.0 Hz, 1H, CH), 7.64 (d,
J=8.6 Hz, 1H, ArH), 6.72 (d, J = 16.0 Hz, 1H, CH), 6.35 (s, 2H, NH.), 3.72 (s, 3H), 2.80 (d, J = 6.1 Hz, 2H, CH,), 2.53 (d,

J=5.7Hz, 2H, CH,), 1.80 (d, J = 5.1 Hz, 4H, CH,).

BC NMR (100 MHz, DMSO-dq): 6 167.1, 158.6, 148.3, 146.7, 145.3, 133.8, 130.4, 123.2, 120.8, 118.5, 110.5, 51.8, 33.9,

24.2,22.09.

LC-MS: 283.4 (M+H).

Anal. Calculated for C;;H;3N,O,: C, 72.32; H, 6.43; N, 9.92; Found: C, 72.49; H, 6.39; N, 9.55%.
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Ethyl 3-(9-amino-35,6,7,8-tetrahydroacridin-3-yl)acrylate (11b)

Yield=80% (0.24 g); off white solid.

Mp 131-134°C.

'H NMR (400 MHz, DMSO-dy): & 8.13 (d, J = 8.8 Hz, 1H, ArH), 7.84 (s, 1H, ArH), 7.73 (d, J = 16.0 Hz, 1H, CH), 7.65 (d,
J=8.6 Hz, 1H, ArH), 6.71 (d, J= 16.0 Hz, 1H, CH), 6.37 (s, 2H, NH,), 4.18 (q, /= 7.0 Hz, 2H, OCH,), 2.80 (d, /= 5.4 Hz,

2H, CH,), 2.53 (d, J= 5.6 Hz, 2H, CH), 1.79 (d, J = 4.9 Hz, 4H, CH,), 1.24 (t, J = 7.0 Hz, 3H, CH,).

BC NMR (100 MHz, DMSO-ds): 6 166.7, 158.6, 148.3, 146.8, 144.9, 133.9, 130.5, 123.2, 120.8, 118.8, 118.3, 110.5, 60.4,

34.1,24.1, 22.9, 14.6.

LC-MS: 297.4 (M+H).

Anal. Calculated for C3sH,yN,O,: C, 72.95; H, 6.80; N, 9.45; Found: C, 72.75; H, 7.08; N, 9.57%.
Tert-butyl 3-(9-amino-5,6,7,8-tetrahydroacridin-3-yl)acrylate (11c¢)

Yield=75% (0.24 g); off white solid.
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Mp 133-135°C.

'H NMR (400 MHz, DMSO-d): § 8.16 (d, J = 8.8 Hz, 1H, ArH), 7.84 (s, 1H, ArH), 7.73 (d, J = 16.0 Hz, 1H, CH), 7.65 (d,
J=18.6 Hz, 1H, ArH), 6.63 (d, J = 16.0 Hz, 1H, CH), 6.39 (s, 2H, NH,), 2.80 (d, J = 5.4 Hz, 2H, CH,), 2.53 (d, J = 5.6 Hz,

2H, CH,), 1.79 (d, J = 4.9 Hz, 4H, CH,), 1.5 (s, 9H, CH;).

BC NMR (100 MHz, DMSO-dg): & 166.1, 158.7, 144.2, 134.1, 130.4, 120.7, 120.6, 118.3, 110.5, 80.4, 34.1, 28.4, 24.2,

23.1,22.9.

LC-MS: 325.2 (M+H).

Anal. Calculated for C;0H4N,0,: C, 74.04; H, 7.46; N, 8.64; Found: C, 73.96; H, 7.08; N, 8.81%.

6-Styryl-1,2,3,4-tetrahydroacridin-9-amine (11d)

Yield=78% (0.23 g); off white solid.

Mp 135-137°C.
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'H NMR (400 MHz, DMSO-dq): & 8.16 (d, J = 8.8 Hz, 1H, CH), 7.75 (s, 1H, ArH), 7.66 (d, J = 7.5 Hz, 3H, ArH), 7.44-7.37
(m, 4H, ArH), 7.29 (t, J = 7.5 Hz, 1H, CH), 6.63 (s, 2H, NH,), 2.88 (d, J = 5.4 Hz, 2H, CH,), 2.55 (d, J = 6.3 Hz, 2H, CH,),

1.83 (d, J = 4.9 Hz, 4H, CH,).

BC NMR (100 MHz, DMSO-dg): 6 158.3, 148.4, 147.4, 137.6, 136.9, 129.4, 129.2, 129.1, 128.1, 127.1, 127.1, 122.8,

120.5, 116.9, 109.7, 34.1, 24.2, 23.3, 23.1.

LC-MS: 301.4 (M+H).

Anal. Calculated for C,;H,0N»: C, 83.96; H, 6.71; N, 9.33; Found: C, 84.33; H, 6.92; N, 9.71%.

Procedure for Buchwald coupling of 1 with amines for the synthesis of 6-amino tacrine derivatives 13a-g

To a solution of 1 (0.27 g, 1 mmol, 1.0 equiv) in 1,4-dioxane (2 mL), amines 12a-g (1.3 mmol, 1.3 equiv) and KO#Bu (0.45
g, 4 mmol, 4.0 equiv) was added. The reaction mixture was degassed for 10 min. under N, atmosphere and then
Pd(dppf)C1,.DCM (0.04 g, 0.05 mmol, 0.05 equiv) was added. The reaction mixture was heated at 100°C for 8-10 hours.

After completion of the reaction as indicated by TLC, the reaction mixture was filtered through celite bed and the filtrate

21



was concentrated under reduced pressure. The residue obtained was purified by column chromatography in neutral alumina

using 5-8% methanol in dichloromethane as eluent to obtain the entitled 6-amino tacrine derivatives 13a-g in varying yields.

N3-(4-methoxybenzyl)-5,6,7,8-tetrahydroacridine-3,9-diamine (13a)

Yield=72% (0.24 g); brown solid.

Mp 146-149°C.

'H NMR (400 MHz, DMSO-d;): & 8.44 (s, 1H, NH), 8.10 (d, J = 9.2 Hz, 1H, ArH), 7.84 (s, 2H, ArH), 7.52 — 7.43 (m, 1H,
ArH), 7.27 (d, J = 8.4 Hz, 2H, ArH), 6.92 (d, J = 9.1 Hz, 1H, ArH), 6.86 (d, J = 8.5 Hz, 2H, ArH), 6.64 (s, 2H, NH,), 4.24
(d,J= 5.2 Hz, 2H, CH,), 3.69 (s, 3H, OCH;), 2.75 (d, J = 5.6 Hz, 2H, CH,), 2.41 (d, J = 5.6 Hz, 2H, CH,), 1.74 (d, J= 4.7

Hz, 4H, CH,).

3C NMR (100 MHz, DMSO-dg): 6 158.7, 154.7, 152.1, 149.9, 141.0, 130.9, 129.1, 124.4, 116.2, 114.2, 106.6 (d, J = 42.0

Hz), 94.8, 55.5,45.9, 28.1,22.7,21.5 (d, /= 57.2 Hz).

LC-MS: 334.4 (M+H).

Anal. Calculated for C,;H»;N30: C, 75.65; H, 6.95; N, 12.60; Found: C, 75.50; H, 6.84; N, 12.20%.
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N-(4-(trifluoromethyl)benzyl)-5,6,7,8-tetrahydroacridine-3,9-diamine (13b)

Yield=80% (0.30 g); off white solid.

Mp 151-154°C.

'H NMR (400 MHz, DMSO-dy): § 7.84 (s, 1H, NH), 7.69 (d, J = 8.0 Hz, 2H, ArH), 7.60 (d, J = 8.2 Hz, 2H, ArH), 6.8 (dd, J
=9.0 Hz, 1H, ArH), 6.67 (t, J= 6.1 Hz, 1H, ArH), 6.37 (d, J= 2.3 Hz, 1H, ArH), 6.08 (s, 2H, NH,), 4.24 (d, J= 5.2 Hz, 2H,

CH,), 2.88 (d, J= 5.4 Hz, 2H, CH,), 2.45 (d, J = 6.3 Hz, 2H, CH,), 1.78 (m, 4H, CH,).

BC NMR (100 MHz, DMSO-d): & 166.9, 158.9, 148.4, 146.3, 145.1, 133.7, 128.4 (J = 32 Hz), 126.2, 125.6 (J =292 Hz),

123.5,121.2,119.1, 110.6, 42.9, 34.1, 24.2, 23.0, 22.9.

LC-MS: 372.2 (M+H).

Anal. Calculated for C,;H,0FsN5: C, 67.91; H, 5.47; N, 11.31; Found: C, 67.93; H, 5.75; N, 11.62%.
N-(3-(trifluoromethyl)benzyl)-5,6,7,8-tetrahydroacridine-3,9-diamine (13c)

Yield=75% (0.28 g); off white solid.

23



Mp 150-152°C.

'H NMR (400 MHz, DMSO-d;): & 7.84 (s, 1H, NH), 7.73 (d, J = 8.0 Hz, 2H, ArH), 7.62-7.56 (m, 3H, ArH), 6.81 (dd, J =
9.0 Hz, 1H, ArH), 6.68-6.57 ((m, 1H, ArH), 6.41 (d, J = 2.3 Hz, 1H, ArH), 6.06 (s, 2H, NH,), 4.45 (d, J = 6.0 Hz, 2H, CH,),

2.66 (d, J=5.4 Hz, 2H, CH,), 2.45 (d, J = 6.3 Hz, 2H, CH,), 1.78 (m, 4H, CH,).

BC NMR (100 MHz, DMSO-dy): 8 170.1, 160.6, 160.1, 157.4, 145.9, 142.7, 141.9, 137.0, 136.7, 134.8 (J = 28 Hz), 129.1,

128.7,124.0 (J=274 Hz), 115.0, 47.6, 33.0, 27.8, 26.1, 25.6, 13.5.

LC-MS: 371.9 (M+H).

Anal. Calculated for C;sH,,N,O,: C, 67.91; H, 5.43; N, 11.31; Found: C, 67.55; H, 5.91; N, 12.15%.
N-(3,5-difluorobenzyl)-35,6,7,8-tetrahydroacridine-3,9-diamine (13d)

Yield=84% (0.28 g); off white solid.

Mp 139-143°C.
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'H NMR (400 MHz, DMSO-dj): § 7.84 (s, 1H, NH), 7.09 (m, 3H, ArH), 6.79 (dd, J = 9.0 Hz, 1H, ArH), 6.64-6.57 ((m, 1H,
ArH), 6.41 (d, J = 2.4 Hz, 1H, ArH), 6.03 (s, 2H, NH,), 4.39 (d, J = 6.0 Hz, 2H, CH,), 2.67 (d, J = 5.4 Hz, 2H, CH,), 2.45

(d, J= 6.3 Hz, 2H, CH,), 1.78 (m, 4H, CH,).

BC NMR (100 MHz, DMSO-dg): & 163.6 (J =242 Hz), 158.9, 157.0, 156.5, 148.1, 147.8, 145.6, 122.5, 114.8 (J = 37 Hz),

110.1, 109.7 (J=32 Hz), 106.1, 103.8, 45.6, 33.3, 24.2, 23.3, 22.7.

LC-MS: 339.8 (M+H).

Anal. Calculated for C,0H;oF,N;5: C, 70.78; H, 5.64; N, 12.38; Found: C, 70.52; H, 5.94; N, 12.42%.
N3-phenyl-5,6,7,8-tetrahydroacridine-3,9-diamine (13e)

Yield=70% (0.20 g); Yellow solid.

Mp 140-144°C.
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'H NMR (400 MHz, DMSO-d): 5 8.78 (s, 1H, NH), 8.13 (d, /= 9.1 Hz, 1H, ArH), 7.35 (dd, J = 8.2 Hz, 7.2 Hz, 2H, ArH),
7.29-7.22 (m, 3H, ArH), 7.1 (m, 3H, ArH, NH,), 6.99 (t, J = 7.3 Hz, 1H, ArH), 2.84 (d, J = 5.4 Hz, 2H, CH,), 2.48 (d, J =

6.3 Hz, 2H, CH,), 1.8 (m, 4H, CH,).

BC NMR (100 MHz, DMSO-dg): 6 153.8, 151.2, 146.2, 144.1, 142.3, 129.7, 124.3, 121.9, 119.3, 116.9, 109.8, 107.6,

103.2, 30.8, 23.3,22.4, 22.1.

LC-MS: 290.2 (M+H).

Anal. Calculated for C,oH;9N3: C, 78.86; H, 6.62; N, 14.52; Found: C, 79.18; H, 6.35; N, 14.63%.
N3-methyl-N3-phenyl-35,6,7,8-tetrahydroacridine-3,9-diamine (13f)

Yield=68% (0.21 g); Pale yellow solid.

Mp 143-146°C.

26



'H NMR (400 MHz, DMSO-dj): & 8.04 (d, J=9.1 Hz, 1H, ArH), 7.41 (dd, J = 8.5 Hz, 7.3 Hz, 2H, ArH), 7.23-7.19 (m, 3H,
ArH), 6.96-6.92 (m, 3H, ArH, NH,), 3.36 (s, 3H, CH;), 2.78 (d, J = 5.9 Hz, 2H, CH,), 2.48 (d, J = 6.3 Hz, 2H, CH,), 1.82

(m, 4H, CH,).

BC NMR (100 MHz, DMSO-dy): 6 150.9, 149.8, 148.2, 130.1, 124.27, 124.3, 124.1, 123.6, 116.6, 107.8, 48.1, 31.8, 24.2,

23.4,22.6,22.4.

LC-MS: 304.2 (M+H).

Anal. Calculated for C,0H,Ns: C, 79.17; H, 6.98; N, 13.85; Found: 78.91; H, 7.08; N, 13.46%.
N3-(3,5-difluoropyridin-2-yl)-35,6,7,8-tetrahydroacridine-3,9-diamine (13g)

Yield=79% (0.25 g); Off-white solid.

Mp 151-154°C.
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'H NMR (400 MHz, DMSO-dq): & 9.07 (s, 1H, NH), 8.28 (d, J= 2.2 Hz, 1H, ArH), 8.17 (d, J= 2.5 Hz, 1H, ArH), 8.04 (d, J
= 9.2 Hz, 1H, ArH), 7.89 (m, 1H, ArH), 7.53 (dd, J = 9.1Hz, 2.3Hz, 1H, ArH), 7.51 (t, J = 7.3 Hz, 1H, ArH), 6.45 (s, 2H,

NH,), 2.8 (d, J = 5.4 Hz, 2H, CH,), 2.54 (d, J = 6.3 Hz, 2H, CH,), 1.81 (m, 4H, CH,).

13C NMR (100 MHz, DMSO-dq): 5 156.8 (J = 283 Hz), 151.5 (2C), 149.3, 146.7, 145.1 (J = 282 Hz), 142.3 (J = 9 Hz),

141.2, 129.3 (J=16 Hz, 5 Hz), 122.6, 117.5, 112.6, 112.3, 108.1, 33.3, 23.8, 22.9.
LC-MS: 327.2 (M+H).
Anal. Calculated for C;sH;sF2N4: C, 66.25; H, 4.94; N, 17.17; Found: C, 65.99; H, 4.58; N, 17.14%.
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"H NMR of Compound 7a

Rl B R - T I I R L I - T ) EO =B B I A B
B DN Ol TN O R B @ W w A O @O @ Enﬁm—gm ]
O F A A & &~ - YW oT T T T T T MM N - v M om L
LT T T T T T T T T T MmO Mmoo M NN Mo A
bk S
i
NH;
==
N.—-’
X I |
/ |
S i k.qJ"u"ﬂ\J'\ I LG A L S
III|.IIIIII..IIIII|II.I|.I.I|.II.|II|III|IIII'IIIIIII| I.II|II I.I.'IIII|III:.II|
16 14 12 10 8 6 4 2 0 Ppm
st B CUR, q i
- e Tl b w ) ~
o 8 owsaAmd a a "
e - O o o -

FULSE SEQUENCE

Felax. delay 1.000 sec
Fulse 45.0 degrees
Acg. time 4.08% sec
Width 8012.8 Hz

16 repetitionsa

GBSIM H1, 399.8231846 DATA PROCESSING
' ¢ line breadening 1.0 Hz
| FT size 65536

| Total time 1 minute

Soclvent: dmso

. Ambient temperature
Operator: vnmrl

: File: TAD-1-1H

| VIMRS-400 "Rgilent-NMR"

31



13C NMR of Compound 7a
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"H NMR of Compound 7b

R EEEE R T o w om o oo o

ERE AR @ W omoT D o

O A ® D SN @ A4 @ onWm T

LRI I T mom o Moo
- iy

F
p U
. £ NUK M il R o
I T 7 T I | T T T T LI | T T T T T T T T T T | T T T T T T T T 7 T T 7 T T T T T T T T T T T : T T T T T T | T T T T T 7 T
12 10 ) 8 6 4 2
A ok s B
oo~ oo N = L] o~ -
LI ;oA o (=] - — -
e o oo e o ow -
FULSE SEQUEMCE ms:m H1l, 359.8231781 DATA FROCESSING I
Relax. delay 2.000 saec H Line breadening 0.5 Hz H
Pulse 45.0 degrees | FT size 65536 s | Solvent: dmso

Aog. time 3.408 sec : :'.l‘ata]. time 1 minute
Width 9615.4 Hz i i

16 repetitions

. Ambient temperature
Operator: vnmrl

! File: TAD-2-1H

| VHMRS-400 "Agilent-FMR"




13C NMR of Compound 7b
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"H NMR of Compound 7¢
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13C NMR of Compound 7¢
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'H NMR of Compound 7d
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3C NMR of Compound 7d
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FULSE SEQUENCE

Felax. delay 1.000 sec
Pulse 45.0 degreas
Aog. time 1.022 sac
Width 32051.3 Hz

1024 repetitions

{OBSERVE €13, 100.5356212

! DECOUPLE H1, 399.8251894
Power 35 dB
continuously on
HWALTE=16 modulated

| DATA PROCESSING

Line breadening 2.5 Hz

{PT size 65536
| Tetal time 34 minutes

| Solvent: dmso

| Ambient temperature
| Operater: vnmrl

¢ File: TAD=4=13C

| VHMRS-400

"Agilent-HMR"
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"H NMR of Compound 7e
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FULSE SEQUENCE

REelax. delay 2.000 sec
Pulse 45.0 degrees
Acg. time 3.408 sec
Width 9615.4 Hx

16 repetitions

OBSERVE  H1, 395.823178l1

! DATA PROCESSING

| Line breadening 0.5 Hz
| FT size 65536

| Tetal time 1 minute

Solvent: dmso

. Anbient temperature
Cperator: vnmrl

File: TAD=-05-1H

| VHMRS-400 "Agilent-HMR"
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13C NMR of Compound 7e
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| FULSE SEQUENCE
Relax. delay 1.000 sec
Pulsae 45%.0 degreaes
Acg. time 1.022 sac
Width 32051.3 Hz
2048 repetiticns

| OBSERVE C13, 100.5356212
|DECOUPLE HL, 399.8251894
Powar 3% 4B
continuously on

WALTE-16 modulated

| DATA PROCESSING

! Lime breoadening 2.5 Hz
{FT size 65536

| Total time 69 minutes

Solvant: dmso

| Ambient temperatura

| Operator: vnmrl

! File: TAD=-05-13C

| VNMRS-400 "Agilent-HMR"
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"H NMR of Compound 7f
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FULSE SEQUENCE ' OBSERVE H1, 35%%.82315%03 DATA PROCESSING
Relax. delay 1.000 sec : ¢ Line breadening 1.0 Hz H
Pulse 45.0 degrees | FT size 65536 ! Solvent: dmso

. Anbient temperature
Cperater: vnmrl

© File: TAD-57-1H

| VHMRS-400 "Agilent-HMR"

Acg. time 3.146 sac : Nta]. time 1 minute
Width 10416.7 Hz : H

& repetitions




13C NMR of Compound 7f
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FULSE SEQUENCE

Belax. delay 1.000 sec
Pulse 4%.0 degreas
Acg. time 1.022 sec
Width 32051.3 Hz

334 repetitions

[ OBSERVE C13, 100.5356212

| DECOUPLE H1, 359.8251854
Power 3% 4B
continucusly en
HWALTE-16 modulated

| DATA PROCESSING i
| Line breadening 2.5 Hz :
| FT size 65536

| Total time 11 minutes

| Solvent: dmso

; Ambient temperature
| Operator: vnmrl

| File: TAD-5T7-13C

| VHMRS-400

"Agilent-HMRE"
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"H NMR of Compound 7g
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13C NMR of Compound 7g
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'"H NMR of Compound 7h
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13C NMR of Compound 7h
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"H NMR of Compound 9a
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FULSE SEQUENCE

Felax. delay 1.000 sec
Pulse 45.0 degrees
Aog. time 3.146 sec
Width 10416.7 Hz

& repetitions

QOBSERVE Hl, 399.8231%03

! DATA PROCESSING

! Line broadening 1.0 Hz
| FT size 65536

| Total time 1 minute

Solvent: dmso

. Anbient temperature
Cperator: vnmrl

! File: TAD-51-1H

| VHMRS-400 "Agilent-HMR"
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13C NMR of Compound 9a

| File: TAD-51-13C
| VMMRS-400  "Agilent-HMR"
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200 180 160 140 120 100 80 60 40 20 PPm
FULSE SEQUENCE | OBSERVE 13, 100.535621%2 | DATA PROCESSING |
Relax. delay 1.000 sec | DECOUPLE H1, 399.8251894 | Line broadening 2.5 Hz i |
Pulse 45.0 degrees . Power 35 4B ! FT size 65536 i i
Acg. time 1.022 sec | continucusly on | Total time 101 minutes | selvent: dmso
Width 32051.3 Hz WALTZ-16 modulated Ambient temperature
3000 repetiticns : H H . Operator: vnmrl I



"H NMR of Compound 9b
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FULSE SEQUENCE OBSERVE HL, 39%.8231903 I DATA PROCESSING

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.146 sec
Width 10416.7 Hz

& repetitions

| Line broadening 1.0 Hz
ﬂ size 65536
| Total time 1 minute

Selvent: dmse

| Ambient temperature
Operater: wnmrl

| File: TAD-52-1H

| VNMRS-400 "RAgilent-NMR"
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13C NMR of Compound 9b
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PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45%.0 degreas
Acg. time 1.022 saec
Width 32051.3 Hz

2048 repetitions

| OBSERVE C13, 100.5356212

| DECOUPLE H1, 399.8251894
Powar 3% 4B
continuocusly on
WALTEZ-16 modulated

| DATA PROCESSING

! Line broadening 2.5 Hz
| FT =ize 65536

| Total time 69 minutes

Solvent: dmseo

| Ambient temparatura

| cperator: vnmrl

: File: TAD-52-13C

| VHMRS-400 "Agilent-HMR"
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"H NMR of Compound 9¢
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| puLsE sEquENcE

| Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 3.146 sec
Width 10416.7 Hz
& repatitions

UBSERVE H1, 355.8231503

| DATA PROCESSING

! Line breadening 1.0 Hz
| FT size 65538

| Total time 1 minute

Solvent: dmso

| Anbient temperature
Cparator: wvnmrl

! File: TAD-53-1H

| VHMRS-400 “Agilent-KMR"
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13C NMR of Compound 9¢
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PULSE SEQUENCE OBSBB‘VE €13, 100.5356212 DATA PROCESSING
Relax. delay 1.000 sec DECOUPLE Hl, 399 8251894 ! Line broadening 2.5 Hz : :
Pulsa 45.0 degreaes . Powar 39 4B | FT size 65536 i | Solvent: dmso
Acg. time 1.022 sec . econtinususly en | Tetal time 28 minutes H | Ambient temperature
Width 32051.3 Hz | WALTZ-16 modulated i i | Operator: wvnmrl

854 repatitions ; i ; | File: TAD-53-13C
' i i | VEMRS-400 "Agilent-NMR"




"H NMR of Compound 9d
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FULSE SEQUENCE 'msm H1, 395.8231%03 : DATA PROCESSING
Felax. delay 1.000 sec : ! Lime broadening 1.0 Hz H
Pulse 45.0 degrees | FT size 65536 ; | Solvent: dmso
Acg. time 3.146 sec : ! Total time 1 minute H | Ambient temperature
Width 10416.7 Hz i ; i | operator: vnmrl
& repetitions i i

| File: TAD-54-1H
| VHMRS-400 "Agilent-HMR"




13C NMR of Compound 9d
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{OBSERVE C13, 100.5356212

| DECOUPLE H1, 399.8251894
Power 3% dB
continuously eon
HWALTE-16 modulated

FULSE SEQUENCE

Belax. delay 1.000 ses
Pulse 4%.0 degrees
Acg. time 1.022 sec
Width 32051.3 Hz

216 repetitions

| DATA PROCESSING

| Line breadening 2.5 Hz
| FT size 658536

| Total time 7 minutes

| Solwent: dmso

| Ambient temperature
| Cperator: vnmrl

! File: TAD-54-13C

| VHMRS-400

"Agilent=HMR"
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"H NMR of Compound 11a
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PULSE SEQUENCE

Belax. delay 2.000 sec
Pulse 45%5.0 degrees
Acg. time 3.146 sac
Width 10416.7 Hz

16 repetitions

[OBSERVE 1,

399.8231903

| DATA PROCESSING

| Line broadening 1.0 Hz
| FT size 65538

| Total time 1 minute

Solvent: dmso

. Ambient temperature
COperator: vnmrl

! File: TAD-S55-1H

| VHMRS-400

"Agilent-HMR"
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13C NMR of Compound 11a
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PULSE SEQUENCE

Belax. delay 1.000 aes
Pulse 45.0 degreas
Acg. time 1.022 sec
Width 32051.3 Hz

1520 repetiticns

| CBSERVE C1l3, 100.5356212 | DATA PROCESSING

| DECOUPLE H1, 399.8251894 | Line breadening 2.5 Hz
Powar 3% dB | FT size 65536
continuously on é'l'ctal time 51 minutes

HWALTE=16 modulated

| Solvent: dmso

. Ambient temperature
| Cperater: vnmrl

| FPile: TAD-55-13C
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"H NMR of Compound 11b
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PULSE SEQUENCE

Relax. delay 1.000 sec
Fulse 45.0 degreas
Acg. time 3.146 sac
Width 10416.7 Hz

8 repetitiona

OBSERVE  H1, 389.82319%03

| DATA PROCESSING

| Line broadening 1.0 Hz
| FT size 65536

| Total time 1 minute

Solvent: dmso

. Ambient temperaturs
Oparator: wvnmrl

{ File: TAD-56-1H

| VHMRS-400 "Agilent-HMR"
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13C NMR of Compound 11b
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PULSE SEQUENCE UBSE.E‘-"E C13, 100.5356212 E[Iﬁ‘I‘]i PROCESSING
Relax. delay 1.000 sec ! DECOUPLE H1, 39%.B8251854 ! Lime breadening 2.5 Hz : i
Pulse 45.0 degreas . Power 3% 4B | FT size 65536 | Solvent: dmso
Acg. time 1.022 sac | continucusly on Total time 10 minutea : | Ambient temperaturs
Width 32051.3 Hz | WALTZ-1€ medulated : ; | Operater: wvnmrl
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'"H NMR of Compound 11¢
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F2 - Acquisition Parameters
INSTRUM AVNeo 400 Nanobay
PROBHD Z163739_0178 (
PULPROG zg30
TD 32768
SOLVENT DMS0
Hs 16
Ds 2
SWH 8196.722 Hz
FIDRES 0.500288 Hz
AQ 1.9988480 sec
RG 101
oW 61.000 usec
DE 13.89 usec
TE 296.6 K
Dl 1.00000000 sec
DO 1
SFOl1 400.5324733 MH=z
NOUC1 1H
PO 2.67 usec
Pl 8.00 usec
[ PLW1 21.78593930 W
F2 - Processing paramaters
51 65536
SF 400.5300000 MHz
WDW EM
;ﬁth ldﬁ 558 0
LB 0.30 Hz
GB o
PC 1.00
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13C NMR of Compound 11¢
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'"H NMR of Compound 11d

I | i} T I 1 I ] I

14 13 12 1" 10 8 7 6 5 4

-]
<

918

-ﬁ_u-
1.944 =
2170~

1

Current Data Parameters

EXPRO
PROCNO

1
1

F2 - Acquisition Parameters

INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES

AVNeo 400 Nanobay
Z163739_0178 (
zg30
32768
DMSO
16
2
8196.722 Hz
0.500288 Hz
1.9988480 sec
101
61.000 usec
13.89 usec
296.6 K
1.00000000 sec
1

400.5324733 MH=z
1H
2.67 usec
8.00 usec
21.78599930 W

F2 - Processing parameters

SI
SF
WDW
55B
LB
GB

65536
400.5300000 MHz
EM

0
0.30 H=z
0

1.00
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3C NMR of Compound 11
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"H NMR of Compound 13a
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FULSE SEQUENCE 399.8231503 DATA PROCESSING

Relax. delay 1.000 sac
Pulse 45.0 degreaes
Acg. time 3.146 sec
Width 10416.7 Hz

& repetitions

{OBSERVE  H1,

| Line broadening 1.0 Hz

ﬂ size E5536
| Total time 1 minute

Solvent: dmso
| Ambient temperature

Oparator: vnmrl
| File: TAD-63-1H

| VHMRS-400

"Agilent-HMR"

63



13C NMR of Compound 13a
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FULSE SEQUENCE

Relax. delay 1.000 sec
Pulsa 45.0 degreas
Aog. time 1.022 sec
Width 32051.3 Hz

1074 repetitions

I CBSERVE C13, 100.5356212

! DECOUPLE H1l, 3559.B8251854
Fower 3% dB
continuously en
WALTE-16 medulated

! DATA PROCESSING

| Line breadening 2.5 Hz
| FT size £5536

| Total time 36 minutes

| Solvent: dmso

| Ambient temperature

| Operator: vnmrl

. File: TAD-63-13C
VHMBS-400 "RAgilent-HMR"
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'H NMR of Compound 13b
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Current Data Parameters
EXPNHO 1
PROCNO 1
F2 - Acquisition Parameters

INSTRUM AVNec 400 Nanobay
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PULPROG zg30

TD 32768
SOLVENT DMSO

HS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.500288 Hz
AQ 1.9988480 sec
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DW 61.000 usec
DE 13.89 usec
TE 29%5.8 K

Dl 1.00000000 sec
TDO 1

5FOl1 400.5324733 MHz
HUoCl 1H

)] 2,67 usec
Pl 8.00 usec
PLW1 21.78599930 W

F2 - Processing parameters
SI 65536

SF 400.5300000 MH=
WDH EM

838 o

LB 0.30 Hz
GB ]

BC 1.00
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3C NMR of Compound 13b

=N P @9 a0 0 = 2 W3 A P DR
ggr‘l‘“‘lglﬁ-ﬁﬂlﬂt‘lﬁi—'lﬂzgﬂ iR e R =]
WO O W P P e T W0 WD AT R DD O D ;E?;EEEE$;-
WO o oA O W 0% s [ W S DT PR W R A TSR R B o
AR RRSARRAAARCEEE ‘-"'-:l‘-‘-l?r‘-'-!:“ﬁw"-ﬂﬂﬁ
————————————— — - T =T = TF O A P P
i [}
e NN =S\
¥ = A
[NTTWEH  ATSes 109 Wasobay
PROAND  BLEITER_QL7W |
[
] (TRl
gL TTEy L]
i i
o4 [
[ FIMF. 523
FIBRED . WAXLE iw
] B AT mmn
e 1
-] Z1.EF wmsm
[ | L
r 580, N £
T T, SRIOH00 g
Bl B 0003T wa
o i
EEL LS. TEVALES b
N w2k
#a 1,687 wemn
F H e .30 wasma
F FLan WL NLIEN R W
o W, A AENATY ey
O ]
e e 1 walladd
L B3 wasn
L FLOTAENAN W
F [IETF] ¥ ATIL SN W
FLELY B ddd i w
FY - Fidsimasisg parssstscs
[ LT}
[T} L. TRANASE saka
L] [~
s @
L Lol M
(=] 3
[ L.68

i AL

| FETTaSEIE s, ]|
200 180 160 140

20

0 ppm

66



"H NMR of Compound 13¢

Current Data Parameters
EXPNO

PROCNO 1

F2 - Acquisition Parameters

INSTRUM AVNeo 400 Nanobay
PROBHD Z163739_0178 {
PULPROG zg30
MH TD 32768
SOLVENT DMSO
B NS 16
o Ds 2
N N SWH 8196.722 Hz
H FIDRES 0.500288 Hz
AQ 1.9988480 sec
F RG 101
. | DW 61.000 usec
DE 13.89 usec
TE 296.5 K
Dl 2.00000000 sec
TDO 1
SFol 400.5324733 MH:z
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 21.78599930 W
F2Z - Processing parameters
SI 65536
SF 400.5300000 MHZz
WOW EM
kkﬁ_.___,,, 1 L ] o
A LB Q.30 Hz
GB ]
T I T - T I T Mh RAGAMSALL MAALMAAL WAAAMALAL) MARLAALLY | T PC 1.00




3C NMR of Compound 13¢
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'"H NMR of Compound 13d

F2 = Acquisition Parameters

INSTRUM AVHeo 400 Nanobay
PROBHD Z163739_0178 |

PULPROG zg30
™ 32768
SOLVENT DMSO
NH, NS 16
Dg 2
o SWH 8§196.722 Hz
FIDRES 0.500288 Hz
F = RQ 1.9988480 sac
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- DE 13.89 usec
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D1l 2.00000000 sec
0 1
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PLH1 21.78599930 W
F2 - Pzocessing parameters
sI 65536
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SSB 0
LB 0.30 Hz
Q
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3C NMR of Compound 13d
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"H NMR of Compound 13e
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13C NMR of Compound 13e
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"H NMR of Compound 13f
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13C NMR of Compound 13f
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"H NMR of Compound 13g
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13C NMR of Compound 13g
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