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Table S1. HDACi Library Screened for pre-mRNA Splicing Inhibition  
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Experimental Section  

General  

Bromoalkanoic acid, 2-ethynyl-6-methoxynaphthalene and 6-bromo-2-naphthol were purchased 

from Sigma–Aldrich. 6-bromonaphthalen-2-amine was purchased from Astatech, Inc. Anhy-

drous solvents and other reagents were purchased and used without further purification.  Anal-

tech silica gel plates (60 F254) were used for analytical TLC, and Analtech preparative TLC 

plates (UV 254, 2000 m) were used for purification.  UV light was used to examine the spots. 

Silica gel (200–400 Mesh) was used in column chromatography.  NMR spectra were recorded on 

a Varian-Gemini 400 magnetic resonance spectrometer.  
1
H NMR spectra were recorded in parts 

per million (ppm) relative to the peak of CDCl3, (7.24 ppm), CD3OD (3.31 ppm), or DMSO-d6 

(2.49 ppm). 
13

C spectra were recorded relative to the central peak of the CDCl3 triplet (77.0 

ppm), CD3OD (49.0 ppm), or the DMSO-d6 septet (39.7 ppm), and were recorded with complete 

heterodecoupling.  Multiplicities are described using the abbreviation s, singlet; d, doublet, t, tri-

plet; q, quartet; m, multiplet; and app, apparent.  High-resolution mass spectra were recorded at 

the Georgia Institute of Technology mass spectrometry facility in Atlanta. Azidoalkanoic acids 

64a-64d and 6-azido-O-tritylhexahydroxamate, 7-azido-O-tritylheptahydroxamate, 8-azido-O-

trityloctahydroxamate and 9-azido-O-tritylnonahydroxamate, 10-azido-O-trityloctahydroxamate, 

methyl esters 80 and 81, and carboxamide 82 were synthesized according to literature protocol 

(Chen et al., 2008; Patil et al., 2010). 
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Scheme S1. Synthesis of methoxynaphthyltriazolyl hydroxamic acid 67a-67d. Reagents and 

conditions: a) NaN3, DMF, 75
o
C; b) NH2-O-trityl; Isobutyl Chloroformate, N-

methylmorpholine, THF; c) 2-ethynyl-6-methoxynaphthalene, CuI, DIPEA, THF:DMSO d) Tri-

fluoroacetic acid, Triisopropylsilane, CH2Cl2. 

 

Representative procedure for coupling of trityl protected hydroxylamine with azidoalka-

noic acid  

10-azido-O-trityldecahydroxamate (65b) 

Carboxylic acid 64b (1.50 g, 6.98 mmol) was dissolved in anhydrous THF (35 mL) and N-

methylmorpholine (0.21 mL, 6.98 mmol).  The mixture was cooled to -15 
o
C and stirred for 5 

min followed by addition of isobutylchloroformate (0.91 mL, 6.98 mmol). Stirring continued at -

15 
o
C for another 10 min after which O-tritylhydroxylamine (1.92 g, 6.98 mmol) and 2 additional 

equivalents of N-methylmorpholine were added to the mixture.  Stirring continued for 15 min at 
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-15 
o
C and 2 h at room temperature.  The mixture was poured into CH2Cl2 (90 mL) and water (90 

mL), the organic layer was separated and extracted in succession with  water, sodium bicar-

bonate solution (5%) and water (3 x 60 mL). After washing with brine (1 x 50 mL) and drying 

over Na2SO4, solvent was evaporated in vacuo. The crude was purified by column chromatog-

raphy, eluting with CH2Cl2-acetone (step gradient from 0-12% of acetone) to give 2.55 g of 

compound 65b (78 %) as a white solid. 
1
H NMR (400 MHz, CDCl3) δ 7.34 (m, 17H), 3.25 (t, J = 

6.9 Hz, 2H), 1.59 (m, 4H), 1.23 (m, 12H). 
13

C NMR (100 MHz, CDCl3) δ 128.98, 128.90, 

128.80, 127.92, 127.44, 127.34, 126.95, 126.85, 51.29, 29.06, 28.96, 28.90, 28.66, 26.52.  

 

11-azido-O-tritylundecahydroxamate (65c)  

Reaction of carboxylic acid 64c (4.50 g, 19.82 mmol), N-methylmorpholine (6.51 mL, 59.46 

mmol), Isobutylchloroformate 2.59 mL, 19.82 mmol), and O-tritylhydroxylamine (5.45 g, 19.82 

mmol) within 2h as described for the synthesis of 65b gave compound 65c (6.87 g, 74%) as a 

white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.11 (s, 1H), 7.27 (m, 15H), 3.27 (t, J = 6.9 Hz, 

2H), 1.76 (m, 2H), 1.49 (m, 2H), 1.16 (m, 14H) 
13

C NMR (100 MHz, DMSO-d6) δ 170.88, 

142.95, 129.41, 127.90, 105.12, 92.18, 51.08, 32.48, 29.32, 29.20, 29.11, 28.98, 28.70, 26.59, 

25.21.   

 

12-azido-O-trityldodecahydroxamate (65d)  

Reaction of carboxylic acid 64d (2.20 g, 9.12 mmol), N-methylmorpholine (3.00 mL, 27.36 

mmol), Isobutylchloroformate (1.19 mL, 9.12 mmol), and O-tritylhydroxylamine (2.51 g, 9.12 
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mmol) within 2h as described for the synthesis of 65b gave compound 65d (3.51 g, 80%) as a 

white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.11 (s, 1H), 7.26 (m, 15H), 3.28 (t, J = 6.9 Hz, 

2H), 1.50 (m, 2H), 1.12 (m, 16H). 
13

C NMR (100 MHz, DMSO-d6) δ 170.33, 142.45, 128.91, 

127.40, 127.30, 104.63, 91.65, 50.58, 31.98, 28.85, 28.77, 28.64, 28.49, 28.30, 28.20, 26.10, 

24.72. 

 

Representative procedure for Cu(I)-catalyzed cycloaddition reaction  

O-Trityl-6-methoxynaphthyltriazolylnonahydroxamate (66a)  

Azidohydroxamate 65a (0.24 g, 0.53 mmol) and 2-ethynyl-6-methoxynaphthalene (0.08 g, 0.44 

mmol) were dissolved in anhydrous THF:DMSO (8 mL:8 mL) and stirred under argon at room 

temperature.  Copper (I) iodide (0.011 g, 0.07 mmol) and Hunig’s base (0.16 mL) were added to 

the reaction mixture, and stirring continued for 12 h.  The reaction mixture was diluted with 

CH2Cl2 (40 mL) and washed with 1:4 NH4OH/saturated NH4Cl (3 x 30 mL) and saturated NH4Cl 

(30 mL).  The organic layer was dried over Na2SO4 and concentrated in vacuo. The crude 

product was purified by prep-TLC (Eluent - CH2Cl2:Acetone:MeOH:EtOH (25:1:0.2:0.2))  to 

give 66a (0.16 g, 59%) as white solid. 
1
H NMR (400 MHz, CDCl3) δ 8.25 (s, 1H), 7.88 (dd, J = 

8.5, 1.5 Hz, 1H), 7.77 (m, 3H), 7.30 (m, 15H), 7.15 (m, 2H), 4.35 (t, J = 7.2 Hz, 2H), 3.89 (s, 

3H), 1.90 (m, 2H), 1.60 (m, 2H), 1.21 (m, 12H). 
13

C NMR (100 MHz, CDCl3) δ 157.74, 147.70, 

140.97, 134.17, 129.52, 128.88, 128.85, 127.95, 127.20, 125.82, 124.27, 124.08, 119.27, 119.10, 

105.68, 77.31, 76.99, 76.67, 55.17, 50.23, 30.14, 28.80, 28.58, 26.24. 
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O-Trityl-6-methoxynaphthyltriazolyldecahydroxamate (66b)  

Reaction of 2-ethynyl-6-methoxynaphthalene (0.07 g, 0.38 mmol) and 65b (0.21 g, 0.45 mmol) 

within 12 h as described for synthesis of 66a  gave compound 66b (0.14 g, 60%) as a white solid. 

1
H NMR (400 MHz, CDCl3) δ 8.24 (s, 1H), 7.88 (dd, J = 8.5, 1.5 Hz, 1H), 7.76 (m, 3H), 7.33 

(m, 15H), 7.14 (m, 2H), 4.34 (t, J = 7.1 Hz, 2H), 3.90 (s, 3H), 1.81 (m, 4H), 1.21 (m, 14H). 
13

C 

NMR (100 MHz, CDCl3) δ 157.71, 147.67, 140.99, 134.14, 129.50, 128.86, 128.83, 127.93, 

127.18, 125.81, 124.25, 124.05, 119.28, 119.08, 105.66, 93.17, 77.31, 76.99, 76.67, 55.15, 50.43, 

50.23, 30.13, 28.90, 28.74, 26.28.  

 

O-Trityl-6-methoxynaphthyltriazolylundecahydroxamate (66c)  

Reaction of 2-ethynyl-6-methoxynaphthalene (0.06 g, 0.34 mmol) and 65c (0.20 g, 0.41 mmol) 

within 12 h as described for synthesis of 66a  gave compound 66c (0.14 g, 63%) as a white solid. 

1
H NMR (400 MHz, DMSO-d6) δ 10.09 (s, 1H), 8.61 (s, 1H), 8.28 (s, 1H), 7.88 (m, 3H), 7.23 

(m, 21H), 4.39 (t, J = 7.0 Hz, 2H), 3.87 (s, 3H), 1.85 (m, 2H), 1.74 (t, J = 6.6 Hz, 2H), 1.18 (m, 

14H). 
13

C NMR (100 MHz, CDCl3) δ 157.70, 147.67, 140.94, 134.13, 129.51, 128.87, 128.82, 

127.94, 127.18, 125.83, 124.25, 124.04, 119.25, 119.10, 105.62, 104.83, 55.16, 50.25, 31.04, 

30.19, 29.56, 29.07, 28.83, 26.32, 23.30.  
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O-Trityl-6-methoxynaphthyltriazolyldodecahydroxamate (66d)  

Reaction of 2-ethynyl-6-methoxynaphthalene (0.06 g, 0.33 mmol) and 65d (0.20 g, 0.40 mmol) 

within 12 h as described for synthesis of 66a  gave compound 66d (0.21 g, 91%) as a white solid. 

1
H NMR (400 MHz, DMSO-d6) δ 10.10 (s, 1H), 8.62 (s, 1H), 8.29 (s, 1H), 7.88 (m, 3H), 7.32 

(m, 17H), 7.18 (dd, J = 9.0, 2.5 Hz, 1H), 4.39 (t, J = 7.0 Hz, 2H), 3.88 (s, 3H), 1.87 (m, 2H), 

1.73 (m, 2H), 1.12 (dd, J = 71.8, 64.7 Hz, 17H). 
13

C NMR (100 MHz, CDCl3) δ 157.70, 147.65, 

134.13, 129.49, 128.86, 127.91, 127.16, 125.85, 124.25, 124.03, 119.24, 119.07, 105.65, 55.14, 

50.24, 30.17, 29.15, 29.02, 28.83, 26.33.  

 

Representative procedure for deprotection of trityl group  

9-(6-Methoxynaphthyl)triazolylnonahydroxamic acid (67a)  

To a solution of 66a (0.12 g, 0.19 mmol) in CH2Cl2 (7 mL) was added triisopropylsilane (0.2 

mL) and trifluoroacetic acid (TFA) (0.15 mL) dropwise at room temperature. Additional triiso-

propylsilane was added till reaction mixture became colorless. After 15 min of stirring at room 

temperature, solvent was evaporated and the resulting thick brown-black liquid was treated with 

petroleum ether (~15 mL) to give a yellowish suspension.  The suspension was filtered and the 

residue was washed with petroleum ether (~30 mL) then with CH2Cl2:petroleum ether (1:1) mix-

ture (~30 mL), and CH2Cl2 (~50 mL) to give 65 mg (83%) of pure 67a as a white solid. 
1
H NMR 

(400 MHz, DMSO-d6) δ 10.30 (s, 1H), 8.64 (m, 2H), 8.29 (s, 1H), 7.89 (dd, J = 22.1, 9.3 Hz, 

3H), 7.32 (m, 1H), 7.17 (d, J = 8.8 Hz, 1H), 4.39 (t, J = 7.0 Hz, 2H), 3.87 (s, 3H), 1.88 (m, 2H), 

1.48 (m, 2H), 1.18 (m, 10H). ). 
 13

C NMR (100 MHz, DMSO-d6) δ 157.25, 146.25, 133.61, 
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129.14, 128.37, 126.97, 126.00, 123.90, 123.14, 120.70, 118.64, 106.07, 54.99, 49.29, 41.21, 

29.26, 28.19, 27.96, 25.57. HRMS (EI) calcd for C22H28N4O3 [M]
+
 396.2161 found 396.2170. 

 

10-(6-Methoxynaphthyl)triazolyldecahydroxamic acid  (67b)  

Reaction of 66b (0.05 g, 0.076 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 28 

mg (90%) of 67b as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.30 (s, 1H), 8.63 (s, 1H), 

8.30 (s, 1H), 7.89 (dd, J = 23.0, 9.6 Hz, 3H), 7.32 (d, J = 2.3 Hz, 1H), 7.17 (dd, J = 9.0, 2.5 Hz, 

1H), 4.39 (t, J = 7.1 Hz, 2H), 3.87 (s, 3H), 1.89 (dd, J = 15.5, 7.9 Hz, 4H), 1.45 (d, J = 6.6 Hz, 

2H), 1.24 (d, J = 20.6 Hz, 10H). 
 13

C NMR (100 MHz, DMSO-d6) δ 169.12, 157.42, 146.49, 

133.85, 129.51, 128.56, 127.35, 126.12, 124.13, 123.33, 121.14, 119.13, 106.02, 55.23, 49.55, 

32.26, 29.65, 28.76, 28.66, 28.55, 28.39, 25.88, 25.11. HRMS (EI) calcd for C23H30N4O3 [M]
+
 

410.2318 found 410.2322. 

 

11-(6-Methoxynaphthyl)triazolylundecahydroxamic acid (67c)  

Reaction of 66c (0.15 g, 0.22 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 72 

mg (76%) of 67c as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.54 (s, 1H), 8.62 (s, 1H), 

8.28 (s, 1H), 7.88 (m, 3H), 7.31 (s, 1H), 7.16 (d, J = 7.9 Hz, 1H), 4.38 (t, J = 7.0 Hz, 2H), 3.86 

(s, 3H), 1.87 (m, 4H), 1.47 (m, 2H), 1.21 (m, 12H). 
13

C NMR (100 MHz, CDCl3+CD3OD) δ 

157.79, 134.25, 129.48, 128.79, 127.30, 125.27, 124.18, 124.07, 119.68, 119.14, 105.61, 92.65, 
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55.12, 50.40, 30.03, 29.47, 29.00, 28.65, 26.17. HRMS (MALDI) calcd for C24H33N4O3 [M+H]
+
 

425.2553 found 425.2550. 

 

12-(6-Methoxynaphthyl)triazolyldodecahydroxamic acid (67d)  

Reaction of 66d (0.18 g, 0.26 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 78 

mg (66%) of 67d as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.28 (s, 1H), 8.62 (s, 1H), 

8.29 (s, 1H), 7.89 (m, 3H), 7.32 (s, 1H), 7.17 (d, J = 6.7 Hz, 1H), 4.39 (t, J = 7.0 Hz, 2H), 3.87 

(s, 3H), 1.89 (m, 4H), 1.43 (m, 2H), 1.24 (m, 14H). 
13

C NMR (100 MHz, DMSO-d6) δ 157.24, 

146.26, 133.62, 129.19, 128.75, 128.37, 128.02, 127.01, 125.99, 123.91, 123.13, 120.78, 118.72, 

106.03, 55.02, 49.32, 29.31, 28.57, 28.51, 28.42, 28.10, 25.62, 24.79. HRMS (MALDI) calcd for 

C25H35N4O3 [M+H]
+
 439.2709 found 439.2715. 
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Scheme S2. Synthesis of naphthyltriazolyl hydroxamic acid 71a-71d. Reagents and condi-

tions: a) TMS-acetylene, PdCl2(PPh3)2, CuI, triethylamine; b) TBAF, THF; c) azidohydrox-

amates, CuI, DIPEA, THF:DMSO d) Trifluoroacetic acid, Triisopropylsilane, CH2Cl2. 

 

6-((Trimethylsilyl)ethynyl)-2-naphthol (68a)  

A dry round bottom flask was charged with 6-bromo-2-naphthol (0.20 g, 0.89 mmol) and tri-

ethylamine (3 mL) under inert atmosphere and the solution was stirred at room temperature for 5 

min. Following the addition of PdCl2(PPh3)2 (20 mg, 0.028 mmol) and CuI (6 mg, 0.031 mmol), 

the solution was degassed and TMS-acetylene was quickly added under slow flow of argon. The 

reaction mixture was heated overnight at 80 
o
C follow by a slow cooling to room temperature. 

To the mixture was added dry THF and stirring continued for additional 1 h. The mixture was 

concentrated in vacuo anddiluted with CH2Cl2 (30 mL) and water (40 mL). Aqueous layer was 

separated and washed with CH2Cl2 (2 x 30 mL) Organic layers were combined and dried over 

Na2SO4. The crude was purified by column chromatography, eluting with Hexane:EtOAc (Gra-

dient of 20%, 25%, 33% EtOAc till product came out) to give 0.19 g (90%) of pure 68a as brown 
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solid. 
1
H NMR (400 MHz, CDCl3) δ 7.99 (s, 1H), 7.68 (d, J = 8.8 Hz, 1H), 7.52 (m, 2H), 7.15 

(m, 2H), 0.38 (s, 9H). 
13

C NMR (100 MHz, CDCl3) δ 154.11, 134.13, 131.85, 129.70, 129.07, 

128.11, 126.31, 118.42, 117.74, 109.61, 105.92, 93.86, -0.02.  

 

6-((Trimethylsilyl)ethynyl)-naphthalen-2-amine (68b)  

Reaction of 6-bromonaphthalen-2-amine (1.00 g, 4.50 mmol), triethylamine (15 mL), 

PdCl2(PPh3)2 (100 mg, 0.14 mmol), CuI (30 mg, 0.16 mmol), TMS-acetylene (0.66 g, 6.75 

mmol) as described for synthesis of 68a, gave 0.64 g (60%) of 68b as a brown solid. 
1
H NMR 

(400 MHz, CDCl3) δ 7.86 (s, 1H), 7.57 (d, J = 8.5 Hz, 1H), 7.47 (d, J = 8.5 Hz, 1H), 7.40 (dd, J 

= 8.5, 1.3 Hz, 1H), 6.89 (m, 2H), 3.87 (s, 2H), 0.28 (s, 9H). 
13

C NMR (100 MHz, CDCl3) δ 

145.05, 134.53, 131.94, 129.16, 129.07, 127.11, 125.63, 118.59, 116.50, 108.18, 106.10, 93.06, 

0.07.  

 

6-Ethynyl-2-naphthol (69a)  

To a stirring solution of 68a (1.85 g, 7.72 mmol) in THF (10 mL) was added 1M TBAF in THF 

(9.26 mL) dropwise. The mixture was stirred at room temperature for 45 min , diluted with 

EtOAc (80 mL) and washed with water (80 mL). The aqueous layer was washed with EtOAc (2 

x 60 mL), thecombined organic layer was washed with brine (1 x5 0 mL) and dried over Na2SO4. 

The crude was purified by column chromatography, eluting with hexane:ether (2:1) to give 1.07 

g (83%) of pure 69a as brown solid. 
1
H NMR (400 MHz, CDCl3) δ 7.95 (m, 1H), 7.67 (m, 1H), 
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7.55 (d, J = 8.6 Hz, 1H), 7.47 (m, 1H), 7.14 (m, 2H), 6.33 (s, 1H), 3.16 (s, 1H). 
13

C NMR (100 

MHz, CDCl3) δ 154.58, 134.46, 132.27, 129.90, 129.25, 128.21, 126.54, 118.82, 116.88, 109.83, 

84.37, 77.45. HRMS (EI) calcd for C12H8O [M]
+
 168.0575 found 168.0574. 

 

6-Ethynylnaphthalen-2-amine (69b)  

Reaction of 68b (0.46 g, 1.92 mmol), 1M TBAF in THF (2.31 mL) as described for synthesis of 

69a, gave 0.23 g (72%) of 68b as a dark orange solid. 
1
H NMR (400 MHz, CDCl3) δ 7.87 (s, 

1H), 7.54 (d, J = 8.8 Hz, 1H), 7.42 (m, 2H), 6.90 (dd, J = 8.7, 2.3 Hz, 1H), 6.85 (d, J = 2.3 Hz, 

1H), 4.02 (s, 2H), 3.14 (s, 1H). 
13

C NMR (100 MHz, CDCl3) δ 145.34, 134.52, 132.01, 128.88, 

128.75, 126.73, 125.63, 118.69, 114.98, 107.83, 84.50, 76.24. HRMS (EI) calcd for C12H9N [M]
+
 

167.0735 found 167.0732. 

 

O-Trityl-6-hydroxynaphthyltriazolylhexahydroxamate (70a)  

Reaction of 6-ethynyl-2-naphthol 69a (0.12 g, 0.72 mmol) and 6-azido-O-tritylhexahydroxamate 

(0.25 g, 0.60 mmol) within 12 h as described for synthesis of 66a gave compound 70a (0.30 g, 

86%) as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.16 (s, 1H), 9.78 (s, 1H), 8.55 (s, 

1H), 8.24 (s, 1H), 7.80 (m, 3H), 7.28 (m, 15H), 7.10 (m, 2H), 4.30 (t, J = 7.0 Hz, 2H), 1.75 (m, 

4H), 1.25 (m, 2H), 0.99 (m, 2H). 
13

C NMR (100 MHz, DMSO-d6) δ 155.99, 152.20, 147.06, 

142.89, 134.59, 129.99, 129.39, 128.18, 127.95, 127.08, 125.69, 124.34, 123.81, 121.32, 119.61, 

109.21, 92.19, 49.76, 32.19, 29.75, 25.68, 24.58.  
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O-Trityl-6-hydroxynaphthyltriazolylheptahydroxamate (70b)  

Reaction of 6-ethynyl-2-naphthol 69a (0.19 g, 1.12 mmol) and 7-azido-O-

tritylheptahydroxamate (0.40 g, 0.93 mmol) within 12 h as described for synthesis of 66a gave 

compound 70b (0.53 g, 95%) as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.15 (s, 1H), 

9.78 (s, 1H), 8.58 (s, 1H), 8.24 (s, 1H), 7.80 (m, 3H), 7.31 (m, 15H), 7.11 (m, 2H), 4.34 (t, J = 

6.9 Hz, 2H), 1.76 (m, 4H), 1.07 (m, 6H). 
13

C NMR (100 MHz, DMSO-d6) δ 155.99, 151.74, 

147.07, 146.89, 142.92, 134.59, 129.99, 129.39, 128.18, 127.92, 127.82, 127.08, 125.70, 124.34, 

123.82, 121.33, 119.61, 109.20, 100.43, 92.16, 50.00, 32.36, 29.91, 28.17, 26.00, 25.02.  

 

O-Trityl-6-aminonaphthyltriazolylheptahydroxamate (70c)  

Reaction of 6-ethynylnaphthalen-2-amine 69b (0.10 g, 0.60 mmol) and 7-azido-O-

tritylheptahydroxamate (0.26 g, 0.60 mmol) within 12 h as described for synthesis of 66a gave 

compound 70c (0.24 g, 67%) as a dark orange solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.16 (s, 

1H), 8.51 (s, 1H), 8.09 (s, 1H), 7.66 (m, 3H), 7.31 (m, 15H), 6.94 (d, J = 8.8 Hz, 1H), 6.81 (s, 

1H), 5.45 (s, 2H), 4.32 (t, J = 6.6 Hz, 2H), 1.76 (m, 4H), 1.12 (m, 6H). 
13

C NMR (100 MHz, 

DMSO-d6) δ 146.87, 144.63, 142.46, 134.60, 128.94, 127.49, 126.25, 123.69, 123.45, 120.43, 

118.90, 105.80, 91.73, 49.42, 31.89, 29.49, 27.74, 25.56, 24.63.  
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O-Trityl-6-aminonaphthyltriazolyloctahydroxamate (70d)  

Reaction of 6-ethynylnaphthalen-2-amine 69b (0.10 g, 0.60 mmol) and 8-azido-O-

trityloctahydroxamate (0.26 g, 0.60 mmol) within 12 h as described for synthesis of 66a gave 

compound 70c (0.22 g, 59%) as a dark orange solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.13 (s, 

1H), 8.52 (s, 1H), 8.08 (s, 1H), 7.66 (m, 3H), 7.29 (m, 15H), 6.93 (dd, J = 8.7, 2.1 Hz, 1H), 6.80 

(d, J = 1.9 Hz, 1H), 5.44 (s, 2H), 4.35 (t, J = 7.0 Hz, 2H), 1.77 (m, 4H), 1.07 (m, 8H). 
13

C NMR 

(100 MHz, CDCl3) δ 148.04, 144.45, 140.99, 134.60, 129.47, 128.95, 128.05, 127.81, 126.29, 

124.61, 124.31, 124.29, 119.05, 118.65, 108.36, 104.75, 50.68, 50.27, 31.04, 30.16, 28.56, 26.18, 

23.23.  

 

6-(6-Hydroxynaphthyl)triazolylhexahydroxamate (71a)  

Reaction of 70a (0.11 g, 0.19 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 55 

mg (86%) of 71a as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.33 (s, 1H), 8.60 (s, 1H), 

8.24 (s, 1H), 7.80 (m, 3H), 7.11 (m, 2H), 4.39 (t, J = 6.9 Hz, 2H), 1.91 (m, 4H), 1.54 (m, 2H), 

1.24 (m, 2H). 
13

C NMR (100 MHz, DMSO-d6) δ 168.98, 155.60, 146.67, 136.69, 134.19, 

129.60, 127.77, 126.69, 125.25, 123.93, 123.43, 120.97, 119.21, 108.79, 49.44, 32.08, 29.40, 

25.51, 24.55. HRMS (MALDI) calcd for C18H21N4O3 [M+H]
+
 341.1614 found 341.1633. 
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7-(6-Hydroxynaphthyl)triazolylheptahydroxamate (71b)  

Reaction of 70b (0.09 g, 0.15 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 48 

mg (92%) of 71b as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.32 (s, 1H), 9.79 (s, 1H), 

8.65 (s, 1H), 8.60 (s, 1H), 8.23 (s, 1H), 7.80 (m, 3H), 7.09 (m, 2H), 4.38 (t, J = 7.0 Hz, 2H), 1.88 

(m, 4H), 1.47 (m, 2H), 1.27 (m, 4H). 
13

C NMR (100 MHz, DMSO-d6) δ 155.57, 146.65, 134.16, 

129.58, 127.74, 126.67, 125.24, 123.92, 123.40, 120.94, 119.19, 108.77, 49.49, 32.17, 29.54, 

28.00, 25.62, 24.95. HRMS (MALDI) calcd for C19H23N4O3 [M+H]
+
 355.1774 found 355.1770. 

7-(6-Aminonaphthyl)triazolylheptahydroxamate (71c)  

Reaction of 70c (0.065 g, 0.15 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 32 

mg (quantitative) of 71c as an off white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.35 (s, 1H), 

8.68 (s, 1H), 8.37 (s, 1H), 7.97 (m, 3H), 7.63 (s, 1H), 7.35 (dd, J = 8.8, 1.4 Hz, 1H), 4.39 (t, J = 

7.0 Hz, 2H), 1.89 (m, 4H), 1.47 (m, 2H), 1.27 (m, 4H). 
13

C NMR (100 MHz, DMSO-d6) δ 

169.12, 158.62, 158.26, 146.21, 132.83, 129.81, 127.82, 124.72, 123.39, 121.60, 121.22, 117.15, 

48.62, 32.18, 29.55, 28.01, 25.63, 24.97. HRMS (MALDI) calcd for C19H24N5O2 [M+H]
+
 

354.1930 found 354.1889.  
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8-(6-Aminonaphthyl)triazolyloctahydroxamate (71d)  

Reaction of 70d (0.05 g, 0.15 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 27 

mg (90%) of 71d as an off white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 8.67 (s, 1H), 8.37 (s, 

1H), 8.29 (d, J = 1.2 Hz, 2H), 7.97 (m, 3H), 7.61 (s, 1H), 7.35 (d, J = 8.8 Hz, 1H), 4.40 (t, J = 6.9 

Hz, 2H), 1.89 (m, 4H), 1.46 (m, 2H), 1.25 (m, 6H). 
13

C NMR (100 MHz, DMSO-d6) δ 169.52, 

158.82, 158.28, 147.02, 133.10, 132.21, 130.42, 127.52, 124.39, 123.60, 122.42, 122.16, 50.12, 

33.65, 30.05, 28.11, 26.66, 26.07, 18.10. HRMS (MALDI) calcd for C20H26N5O2 [M+H]
+
 

368.2087 found 368.2039.  

 

Scheme S3. Synthesis of ethoxynaphthyltriazolyl hydroxamic acid 74a-74b. Reagents and 

conditions: a) Ethylbromide, K2CO3; THF, 60 
o
C; b) azidohydroxamates, CuI, DIPEA, 

THF:DMSO; c) Trifluoroacetic acid, Triisopropylsilane, CH2Cl2. 
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6-Ethoxy-2-ethynylnaphthalene (72)  

In a sealed pressure tube 69a (0.10 g, 0.59 mmol), ethylbromide (0.19 g, 1.78 mmol), K2CO3 

(0.24 g, 1.78 mmol) were dissolved in THF (10 mL). Reaction mixture was stirred overnight at 

60 
o
C,then partitioned between water (40 mL) and CH2Cl2 (50 mL). The two layers were 

separated and the organic layer was washed with water (2 x 30 mL), brine (1 x 30 mL) and dried 

over Na2SO4. Column chromatography with Hexane:EtOAC (4:1) gave 0.07 g (57%) of pure 72 

as brown solid. 
1
H NMR (400 MHz, CDCl3) δ 7.93 (s, 1H), 7.66 (m, 2H), 7.48 (dd, J = 8.5, 1.6 

Hz, 1H), 7.15 (dd, J = 8.9, 2.5 Hz, 1H), 7.07 (d, J = 2.4 Hz, 1H), 4.12 (q, J = 7.0 Hz, 2H), 3.11 

(s, 1H), 1.47 (t, J = 7.0 Hz, 3H).  
13

C NMR (100 MHz, CDCl3) δ 157.75, 134.39, 132.02, 129.22, 

129.02, 128.17, 126.74, 119.71, 116.77, 106.45, 84.22, 63.48, 14.71. HRMS (EI) calcd for 

C14H12N5O [M]
+
 196.0888 found 196.0891.  

 

O-Trityl-6-ethoxynaphthyltriazolyloctahydroxamate (73a)  

Reaction of 72 (0.063 g, 0.32 mmol) and 8-azido-O-trityloctahydroxamate (0.17 g, 0.39 mmol) 

within 12 h as described for synthesis of 66a gave compound 73a (0.15 g, 72%) as a white solid. 

1
H NMR (400 MHz, DMSO-d6) δ 10.13 (s, 1H), 8.61 (s, 1H), 8.29 (s, 1H), 7.89 (m, 3H), 7.30 

(m, 16H), 7.15 (m, 1H), 4.37 (t, J = 6.7 Hz, 2H), 4.13 (q, J = 6.9 Hz, 2H), 1.79 (m, 3H), 1.38 (t, J 

= 7.0 Hz, 4H), 1.04 (m, 8H). 
13

C NMR (100 MHz, CDCl3) δ 176.99, 157.02, 147.67, 141.74, 

140.90, 134.16, 129.45, 128.85, 128.72, 127.95, 127.14, 125.68, 124.16, 124.01, 119.35, 119.25, 

106.35, 93.15, 63.31, 51.21, 50.16, 30.90, 30.05, 28.58, 26.05, 23.12, 14.66. HRMS (MALDI) 

calcd for C41H42N4O3 [M+Na]
+
 661.3149 found 661.3099.  
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O-Trityl-6-ethoxynaphthyltriazolyldecahydroxamate (73b)  

Reaction of 72 (0.066 g, 0.34 mmol) and 10-azido-O-trityldecahydroxamate (0.17 g, 0.37 mmol) 

within 12 h as described for synthesis of 66a gave compound 73b (0.13 g, 56%) as a white solid. 

1
H NMR (400 MHz, DMSO-d6) δ 10.11 (s, 1H), 8.62 (s, 1H), 8.28 (s, 1H), 7.87 (m, 3H), 7.29 

(m, 16H), 7.15 (dd, J = 9.0, 2.2 Hz, 1H), 4.38 (t, J = 7.0 Hz, 2H), 4.13 (q, J = 7.0 Hz, 2H), 1.77 

(m, 4H), 1.38 (t, J = 6.9 Hz, 3H), 1.12 (m, 14H). 
13

C NMR (100 MHz, CDCl3) δ 157.03, 147.69, 

141.77, 140.92, 134.18, 129.46, 128.86, 128.74, 127.95, 127.58, 127.14, 125.68, 124.17, 124.03, 

119.36, 119.25, 106.36, 63.33, 50.46, 50.23, 31.02, 30.77, 30.15, 28.94, 26.29, 14.67. HRMS 

(MALDI) calcd for C43H46N4O3 [M+Na]
+
 689.3462 found 689.3473. 

 

8-(6-Ethoxynaphthyl)triazolyloctahydroxamic acid (74a)  

Reaction of 73a (0.09 g, 0.15 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 48 

mg (92%) of 71b as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.32 (s, 1H), 8.65 (s, 1H), 

8.62 (s, 1H), 8.28 (s, 1H), 7.87 (m, 3H), 7.30 (d, J = 2.3 Hz, 1H), 7.15 (dd, J = 8.9, 2.4 Hz, 1H), 

4.38 (t, J = 7.0 Hz, 2H), 4.13 (q, J = 7.0 Hz, 2H), 1.88 (m, 5H), 1.37 (m, 10H). 
13

C NMR (100 

MHz, DMSO-d6) δ 169.12, 156.68, 146.53, 133.90, 129.52, 128.50, 127.36, 126.06, 124.09, 

123.34, 121.15, 119.35, 106.66, 63.19, 49.55, 32.24, 29.65, 28.43, 28.14, 25.81, 25.06, 14.68. 

HRMS (MALDI) calcd for C22H29N4O3 [M+H]
+
397.2234 found 397.2229. 
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10-(6-Ethoxynaphthyl)triazolyldecahydroxamic acid (74b)  

Reaction of 73b (0.12 g, 0.18 mmol) with triisopropylsilane (0.4 mL) and TFA (0.15 mL) in 

CH2Cl2 (7 mL) at room temperature within 15 min as described for the synthesis of 67a, gave 63 

mg (83%) of 74b as a white solid. 
1
H NMR (400 MHz, DMSO-d6) δ 10.29 (s, 1H), 8.61 (s, 1H), 

8.28 (s, 1H), 7.87 (m, 3H), 7.30 (s, 1H), 7.16 (d, J = 9.0 Hz, 1H), 4.38 (t, J = 7.1 Hz, 2H), 4.14 

(q, J = 6.9 Hz, 2H), 1.89 (m, 4H), 1.34 (m, 15H). 
13

C NMR (100 MHz, DMSO-d6) δ 169.44, 

156.63, 146.48, 133.85, 129.46, 128.46, 127.29, 126.04, 124.05, 123.29, 121.08, 119.29, 106.64, 

63.14, 49.53, 32.24, 29.61, 28.72, 28.63, 28.52, 28.36, 25.85, 25.07, 14.62. HRMS (MALDI) 

calcd for C24H33N4O3 [M+H]
+
425.2547 found 425.2525. 

 

10-(6-methoxy-2-napthyl)triazolyldecanoate (76)  

Reaction of 2-ethynyl-6-methoxynapthalene (0.20 g, 1.10 mmol) and methyl 10-azidodecanoate 

(0.37 g, 1.65 mmol) within 12 h as described for synthesis of 66a gave compound 76 (0.34 g, 

84%) as a colorless oil. 1
H NMR (400 MHz, CDCl3) δ 8.21 (d, J = 1.7 Hz, 1H), 7.85 (dd, J = 8.6, 1.8 Hz, 1H), 

7.76 (s, 1H), 7.72 (dd, J = 8.8, 1.8 Hz, 2H), 7.14 – 7.07 (m, 2H), 4.32 (t, J = 7.2 Hz, 2H), 3.87 (s, 3H), 3.61 (s, 3H), 

2.25 (t, J = 7.5 Hz, 2H), 1.93 – 1.81 (m, 2H), 1.56 (p, J = 7.4 Hz, 2H), 1.35 – 1.18 (m, 10H). 
13

C NMR (101 MHz, 

CDCl3) δ 174.09, 147.70, 129.50, 128.85, 124.26, 124.04, 119.24, 119.10, 105.66, 77.31, 76.99, 76.68, 55.17, 51.28, 

50.25, 33.90, 30.18, 29.02, 28.95, 28.90, 28.78, 26.33, 24.74. HRMS (EI) calcd for C24H31N3O3 [M]
+
  

409.2365 found 409.2368. 
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