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Synthetic Chemistry Supplement 

     Our previous studies have indicated that the tertiary amine containing region of the oxime 

molecule is a critical modulator of activity. Herein we explored the effect of the tertiary amine 

size on the rate of reactivation towards organophosphate inhibited acetylcholinesterase. 

Uncharged reactivators demonstrate the ability to cross the blood brain barrier and are a logical 

step towards improving existing treatments for organophosphate poisoning. Building on our lead 

compound, RS194B, we demonstrate here 11 additional derivatives (1a-k).  

 

       By use of previous protocol, N-substituted 2-hydroxyiminoacetamides 1a-e were 

synthesized, as shown in scheme 1. The synthesis begins by reacting the pthalimide protected 

amino alkyl bromide with the desired secondary amine (2a-d) to yield the protected 
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intermediates. In the next step, deprotection of the intermediate using hydrazine reveals the 

desired amine (3a-e) in moderate yield, and followed by subsequent amidation with ethyl 

glyoxylate oxime 4 delivers oxime derivatives 1a-e. 

Scheme 1  

 

    Furthermore, to obtain oxime derivatives 1f-i the corresponding primary amines 3f-i were first 

synthesized following a different route, shown in scheme 2. In the first step the acid chloride 

reacts with glycine under Schotten–Baumann conditions to form N-protected glycine 5.  Next, 

carboxamidation of 5 with desired secondary amines (2e-h) was done to obtain carboxamide 6. 

Removal of Cbz group of 6, and followed by reduction with LiAlH4 in THF gave primary 

amines 3f-i. Amidation of ethyl glyoxylate oxime 4 with corresponding primary amines provided 

acetamide oxime derivatives 1f-i. 

Scheme 2  

 

    The synthesis of secondary amine 4-azatricyclo[4.3.1. 1.3,8]undecan 2b was straightforward 

and involved an initial condensation of 2-adamantanone 7 with hydroxylamine to afford 
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adamantan-2-oxime, followed by Beckmann rearrangement to form the 4-azatricyclo[4.3.1. 

1.3,8]-undecan-5-one (8) (scheme 3). Reduction of 4-azatricyclo amide derivative 8 furnished 4-

azatricyclo [4.3.1. 1.3,8]undecane 2b. Similarly, the secondary amine 1,4-thiazepane 2a was also 

prepared following the same synthetic route. Further, the bicylic amine 2d was made from 

starting material norcamphor 9 in two steps.  3-Azabicyclo[3.2.1]octan-2-one (10) was obtained 

by carrying out curtius rearrangement on 9. Finally, reduction with LiAlH4 in Et2O delivered 3-

azabicyclo[3.2.1]octane in moderate yield 2d. 

Scheme 3 

 

 

     It was decided to incorporate fluorine in the azepane ring at position 4 in RS194B, scheme 4, 

to achieve a modest pKa reduction of the cycylic amine and thus  N-(2-(4,4-difluoroazepan-1-

yl)ethyl)-2-(hydroxyimino)acetamide 1c was synthesized.  Difluoride 2c was obtained from 11 

following treatment with aminosulfurane and subsequent Boc deprotection. To synthesize oxime 

derivative 1h, bicyclic amine 8-azabicyclo[3.2.1]octane  hydrochloride 2g was obtained via 

chloroethyl chloroformate mediated dealkylation of the tertiary amine 13.  Further, trans-4-

aminocyclohexanol 15 was protected using Boc-anhydride and then mesylation was done to 

obtain Boc-protected cyclohexyl methanesulfonate 16. In the next step, Boc group was removed 
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under acidic condition and the TFA salt of cyclohexyl methanesulfonate was cyclized under 

basic condition to deliver 7-azabicyclo[2.2.1] heptanes 2h in moderate yield.  

Scheme 4 

 

 

 

 

    After successful synthesis of oximes 1a−i, modification of vicinity of the nucleophilic oxime 

was made and the oxime derivative 1j was prepared. Glycine ester hydrochloride 18 was 

converted into 2-chloro-2 (hydroxyimino)acetate, followed by treatment with NH3 (g) afforded 

2-amino-2-(hydroxyimino)acetate 19. Amidation of 19 with 2-(azepan-1-yl)ethan-1-amine 

delivered acetamide oxime 1j. 
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Scheme 5 

  

    To investigate the effect of introducing methyl group in the linker, the oxime derivative 1k 

was prepared. The primary amine 3k was first synthesized in two steps. The appropriate tertiary 

amine carboxamide 21 was prepared from the readily available L-alaninamide by reaction with 

1,6-dibromohexane under basic conditions to construct the azepane ring. Reduction of 

carboxamide 21 with LiAlH4 in THF afforded 3k and subsequent amidation with ethyl 

glyoxylate oxime 4 delivered acetamide oxime 1k. 

Scheme 6  

 

General 

       All reactions were performed with commercially available ACS grade reagents and solvents. 

Anhydrous N,N-dimethylfomamide (DMF), acetonitrile and chloroform, dichloromethane were 

used as received without further purification. 1H NMR and 13C NMR spectra were recorded on a 
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Varian 400 MHz spectrometer. All chemical shifts were reported in ppm relative to solvent 

resonances, as indicated (DMSO-d6 G 2.50, 1H; G 39.50, 13C), (CDCl3 G 7.26, 1H; G 77.16, 13C). 

1H NMR coupling constants (J) are given in Hz.  

A. General method for the preparation of primary amines (3a-e). A 15 mmol solution of 

secondary amine (2a−e) in 80 mL of acetonitrile was treated with 18.75 mmol of N-

bromopthalimide  and K
2
CO

3
 (45.0 mmol). The resulting mixture was refluxed overnight. After 

the reaction was completed, 90 mL of saturated NaHCO
3
 was added followed by extraction with 

ethyl acetate. The combined organic layers were acidified with 2 N HCl and washed with water. 

The pH of the aqueous layer was adjusted to pH 12 using 4 N NaOH and then extracted with 

methylene chloride. The organic solution was dried over Na
2
SO

4
 and evaporated to yield the 

product, which is used in the next reaction without further purification. 

       The N-alkylated pthalimide obtained above was dissolved in 80 mL of ethanol and hydrazine 

hydrate (3 equiv) was added. The reaction was refluxed for 3 h and cooled to room temperature, 

and the resulting precipitate was removed by filtration. The filtrate was concentrated and the 

residue was diluted with 30 mL of EtOAc. The resulting precipitate was removed by filtration, 

the filtrate was concentrated to dryness and kugelrohr distillation was done to obtain pure amine.  

 

 

2-(1,4-thiazepan-4-yl)ethanamine (3a). Prepared according to the general method A. Clear oil, 

yield 1.1 g (46 %). 1H NMR (400 MHz, CDCl3) δ 2.92 (t, J = 5.6 Hz, 2H), 2.85 (t, J = 5.6 Hz, 



8 
 

2H), 2.75-2.64 (m, 6H), 2.60 (t, J = 5.7 Hz, 2H), 1.87 (pent, J = 5.8 Hz, 2H), 1.59 (s, 2H). 13C 

NMR (400 MHz, DMSO-d6) δ 59.6, 58.8, 53.7, 39.9, 34.4, 32.1, 31.1. 

 

2-(4-Azatricyclo[4.3.1.13,8]undecan-4-yl)ethanamine (3b). Prepared according to the general 

method A. Clear oil, yield 1.7 g (58 %). 1H NMR (400 MHz, CDCl3) δ 2.92 (t, J = 5.4 Hz, 1H), 

2.76 (d, J = 3.8 Hz, 2H), 2.64 (dd, J = 9.1, 4.5 Hz, 4H), 2.04 (s, 2H), 1.86-1.76 (m, 4H), 1.75-

1.40 (m, 9H). 13C NMR (400 MHz, DMSO-d6) δ 60.0, 55.8, 54.8, 40.9, 32.8, 31.3, 29.0, 26.4, 

17.3, 16.8. 

 

2-(4,4-Difluoroazepan-1-yl)ethanamine (3c). Prepared according to the general method A. 

Light yellow oil, yield 1.3 g (48 %). 

 

2-(3-Azabicyclo[3.2.1]octan-3-yl)ethanamine (3d). Prepared according to the general method 

A. Clear oil, yield 1.4 g (59 %) 

 

 

3-(4-Azatricyclo[4.3.1.13,8]undecan-4-yl)propan-1-amine (3e). Prepared according to the 

general method A. Clear oil, yield 1.6 g (51 %). 1H NMR (400 MHz, CDCl3) δ 2.99 (s, 1H), 2.77 



9 
 

(d, J = 3.8 Hz, 2H), 2.72 (t, J = 6.7 Hz, 2H), 2.61 (t, J = 7.1 Hz, 2H), 2.05 (s, 1H), 1.90-1.75 (m, 

6H), 1.69-1.63 (m, 3H), 1.62-1.52 (m, 5H), 1.49-1.45 (m, 2H). 

 

 

2-Amino-1-(azepan-1-yl)ethanone (3f). To a stirred solution of  ((benzyloxy)carbonyl)glycine 

(1 g, 4.78 mmol) in 35 mL of dichloromethane at rt, HATU (2 g, 5.3 mmol) and DIPEA (1.8 g, 

14.3 mmol) were added. The reaction mixture was stirred for 10 min, and then azepane (1 g, 10.5 

mmol) was added, and stirred for another 3 h. The resulting reaction mixture was filtered and the 

filtrate was concentrated. The obtained residue was purified by flash column chromatography 

(EtOAc/hexane, 8:2) to obtain 1.1 g (79 %) of benzyl(2-(azepan-1-yl)-2-oxoethyl)carbamate as a 

clear oil.  

     Benzyl(2-(azepan-1-yl)-2-oxoethyl)carbamate (1 g, 3.4 mmol) was dissolved in 40 mL of 

MeOH, degassed and placed under argon. 10% Pd/C (0.25 g) was added, and the contents were 

thoroughly degassed, placed under hydrogen via balloon and stirred overnight. The resulting 

reaction mixture was filtered through Celite, and the Celite pad was subsequently washed with 

DCM and MeOH. The resulting filtrate was concentrated in vacuo and kugelrohr distillation was 

done to afford 0.50 g (94 %) of the title compound as clear oil. 1H NMR (400 MHz, CDCl3) δ 

3.50 (t, J = 6.0 Hz 2H), 3.41 (s, 2H), 3.30 (t, J = 6.0 Hz, 2H), 1.78 (s, 2H), 1.72-1.63 (m, 4H), 

1.51 (dd, J = 5.9, 3.0 Hz, 4H). 13C NMR (400 MHz, DMSO-d6) δ 172.2, 46.4, 46.2, 43.1, 28.9, 

27.6, 27.2, 26.9. 
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2-(Azaadamantan-2-yl)ethanamine (3g). To a stirred solution of  ((benzyloxy)carbonyl)glycine 

(0.70, 3.3 mmol) in 25 mL of dichloromethane at rt, HATU (1.40 g, 3.6 mmol) and DIPEA (0.90 

g, 6.9 mmol) were added. The reaction mixture was stirred for 10 min, and then  2-

azaadamantane (0.54 g, 4 mmol)  was added, and stirred for another 3 h. The resulting reaction 

mixture was filtered and the filtrate was concentrated. The obtained residue was purified by flash 

column chromatography (EtOAc/hexane, 7:3) to obtain 0.90 g (83 %) of benzyl(2-(2-

azaadamantane-2-yl)-2-oxoethyl)carbamate as a clear oil.  

    Benzyl(2-(2-azaadamantane-2-yl)-2-oxoethyl)carbamate (0.85 g, 2.6 mmol) was dissolved in 

25 mL of MeOH, degassed and placed under argon. 10% Pd/C (0.25 g) was added, and the 

contents were thoroughly degassed, placed under hydrogen via balloon and stirred overnight. 

The resulting reaction mixture was filtered through Celite, and the Celite pad was subsequently 

washed with DCM and MeOH. The resulting filtrate was concentrated in vacuo to deliver 1-(2-

azaadamantane-2-yl)-2-aminoethan-1-one (0.43 g, 85 %).  

       To a stirred suspension of LAH (0.24 g, 9.7 mmol) in THF (20 mL) at 0 °C was added 

dropwise to a solution of 1-(2-azaadamantane-2-yl)-2-aminoethan-1-one (0.40 g, 2.1 mmol) in 

20 mL of THF. The reaction mixture was stirred overnight at rt. The resulting reaction mixture 

was quenched with careful addition of H2O (0.30 mL), followed by 15% aqeous NaOH (0.60 

mL), and H2O (0.90 mL). This crude mixture was filtered through a small pad of Celite, and the 

filter cake was washed with ether (10 mL). The filtrate was concentrated and kugelrohr 

distillation was done to afford 0.29 g (76 %) of the title compound as a clear oil. 1H NMR (400 

MHz, cdcl3) δ 2.75 (s, 2H), 2.71-2.63 (m, 4H), 2.03-1.95 (m, 6H), 1.78 (s, 2H), 1.72 (s, 2H), 1.53 
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(s, 2H), 1.50 (s, 2H). 13C NMR (400 MHz, DMSO-d6) δ 55.9, 51.8, 40.2, 37.3, 33.5, 27.5. 

 

2-(8-Azabicyclo[3.2.1]octan-8-yl)ethanamine (3h). To a stirred solution 

of  ((benzyloxy)carbonyl)glycine (0.80, 3.8 mmol) in 25 mL of dichloromethane at rt, HATU 

(1.60 g, 4.2 mmol) and DIPEA (1.5 g, 11.6 mmol) were added. The reaction mixture was stirred 

for 10 min, and then 8-azabicyclo[3.2.1]octane hydrochloride (1.1 g, 7.4 mmol)  was added, and 

stirred for another 3 h. The resulting reaction mixture was filtered and the filtrate was 

concentrated. The obtained residue was purified by flash column chromatography 

(EtOAc/hexane, 8:2) to obtain 1.1 g (95 %) of benzyl(2-(8-azabicyclo[3.2.1]heptan-7-yl)-2-

oxoethyl)carbamate as a clear oil.  

    Benzyl(2-(8-azabicyclo[3.2.1]heptan-7-yl)-2-oxoethyl)carbamate (1.1 g, 3.6 mmol) was 

dissolved in 40 mL of MeOH, degassed and placed under argon. 10% Pd/C (0.28 g) was added, 

and the contents were thoroughly degassed, placed under hydrogen via balloon and stirred 

overnight. The resulting reaction mixture was filtered through Celite, and the Celite pad was 

subsequently washed with DCM and MeOH. The resulting filtrate was concentrated in vacuo to 

deliver 2-amino-1-(8-azabicyclo[3.2.1]octan-8-yl)ethan-1-one (0.59 g, 97 %).  

       To a stirred suspension of LAH (0.40 g, 10.5 mmol) in THF (20 mL) at 0 °C was added 

dropwise to a solution of 2-amino-1-(8-azabicyclo[3.2.1]octan-8-yl)ethan-1-one (0.59 g, 3.5 

mmol) in 20 mL of THF. The reaction mixture was stirred overnight at rt. The resulting reaction 

mixture was quenched with careful addition of H2O (0.40 mL), followed by 15% aqeous NaOH 

(0.80 mL), and H2O (1.3 mL). This crude mixture was filtered through a small pad of Celite, and 
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the filter cake was washed with ether (10 mL). The filtrate was concentrated and kugelrohr 

distillation was done to afford 0.35 g (65 %) of the title compound as a clear oil. 1H NMR (400 

MHz, cdcl3) δ 3.09 (s, 2H), 2.69 (t, J = 6.3 Hz, 2H), 2.34 (t, J = 6.3 Hz, 2H), 1.91-1.82 (m, 2H), 

1.78 (s, 2H), 1.72-1.57 (m, 2H), 1.54-1.47 (m, 2H), 1.45-1.35 (m, 2H), 1.29 (d, J = 12.9 Hz, 2H). 

13C NMR (400 MHz, DMSO-d6) δ 60.0, 55.8, 54.8, 40.9, 32.8, 31.3, 29.0, 26.4, 17.3, 16.8. 

 

 

2-(7-Azabicyclo[2.2.1]heptan-7-yl)ethanamine (3i). To a stirred solution 

of  ((benzyloxy)carbonyl)glycine (0.80, 3.8 mmol) in 25 mL of dichloromethane at rt, HATU 

(1.60 g, 4.2 mmol) and DIPEA (1.5 g, 11.6 mmol) were added. The reaction mixture was stirred 

for 10 min, and then 7-azabicyclo[2.2.1]heptane hydrochloride (0.76 g, 5.7 mmol)  was added, 

and stirred for another 3 h. The resulting reaction mixture was filtered and the filtrate was 

concentrated. The obtained residue was purified by flash column chromatography 

(EtOAc/hexane, 8:2) to obtain 1 g (91 %) of benzyl(2-(7-azabicyclo[2.2.1]heptan-7-yl)-2-

oxoethyl)carbamate as a clear oil.  

    Benzyl(2-(7-azabicyclo[2.2.1]heptan-7-yl)-2-oxoethyl)carbamate (1 g, 3.5 mmol) was 

dissolved in 40 mL of MeOH, degassed and placed under argon. 10% Pd/C (0.26 g) was added, 

and the contents were thoroughly degassed, placed under hydrogen via balloon and stirred 

overnight. The resulting reaction mixture was filtered through Celite, and the Celite pad was 

subsequently washed with DCM and MeOH. The resulting filtrate was concentrated in vacuo to 

deliver 2-amino-1-(7-azabicyclo[2.2.1]heptan-7-yl)ethan-1-one (0.50 g, 93 %).  

       To a stirred suspension of LAH (0.37 g, 9.7 mmol) in THF (20 mL) at 0 °C was added 
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dropwise to a solution of 2-amino-1-(7-azabicyclo[2.2.1]heptan-7-yl)ethan-1-one (0.50 g, 3.2 

mmol) in 20 mL of THF. The reaction mixture was stirred overnight at rt. The resulting reaction 

mixture was quenched with careful addition of H2O (0.40 mL), followed by 15% aqeous NaOH 

(0.80 mL), and H2O (1.3 mL). This crude mixture was filtered through a small pad of Celite, and 

the filter cake was washed with ether (10 mL). The filtrate was concentrated and kugelrohr 

distillation was done to afford 0.31 g (69 %) of the title compound as clear oil. 13C NMR (400 

MHz, DMSO-d6) δ 61.6, 56.4, 56.1, 40.9, 37.6, 36.1, 35.7, 32.2, 31.7, 26.7. 

 

 

(S)-2-(Azepan-1-yl)propan-1-amine (3k). 1,5-Dibromopentane (3.0 g, 12.3 mmol mmol) was 

added to a suspension of L-alaninamide (1.5 g, 12 mmol), potassium carbonate (5 g, 36 mmol), 

and potassium iodide (6 mg) in CH3CN (36 mL). The mixture was refluxed overnight and then 

cooled to rt. The mixture was treated with 75 mL of 1N HCl and extracted with dichloromethane. 

The organic layer was discarded. The aqueous layer was basified with 4N NaOH and extracted 

with dichloromethane (3x30 mL).  The solvent was evaporated to dryness to obtain 1.50 g (73%) 

of (S)-2-(azepan-1-yl)propanamide.  

      To a stirred suspension of LAH (1.5 g, 41.1 mmol) in THF (80 mL) at 0 °C was added 

dropwise a solution of (S)-2-(azepan-1-yl)propanamide (1.4 g, 8.2 mmol) in 40 mL of THF. The 

reaction mixture was stirred overnight at 50 °C and cooled to rt. The resulting reaction mixture 

was quenched with careful addition of H2O (1.5 mL), followed by 15% aqeous NaOH (3 mL), 

and H2O (5 mL). A thick gel-like precipitate was formed. The reaction mixture was filtered 
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through a small pad of Celite, and the filter cake was washed with ether (50 mL). The filtrate was 

concentrated and kugelrohr distillation was done to afford 0.90 g (66 %) of the title compound as 

a clear oil.  

1H NMR (400 MHz, cdcl3) δ 2.68-2.56 (m, 3H), 2.56-2.47 (m, 1H), 2.44-2.35 (m, 3H), 1.66-1.43 

(m, 10H), 0.81 (d, J = 6.3 Hz, 3H).13C NMR (400 MHz, DMSO-d6) δ 62.8, 50.7, 45.5, 29.9, 

26.9, 11.4. 

 

B. General method for the preparation of acetamide oximes 1a-k. The desired primary amine 

(3a-j) was added to a solution of ethyl glyoxylate oxime 4 in ethanol with stirring. The solution 

was stirred overnight at room temperature. The resulting precipitate was filtered, washed with 

cold ethanol and dried under vacuum. 

  N-(2-(4-Azatricyclo[4.3.1.13,8]undecan-4-yl)ethyl)-2-(hydroxyimino)acetamide (RS2-138B) 

Prepared according to the general method B. Ethyl glyoxylate oxime 3 (0.75 g, 6.41 mmol), 2-(4-

azatricyclo[4.3.1.13,8]undecan-4-yl)ethanamine (1.4 g, 7.0 mmol), ethanol (10 mL). White solid, 

yield (1 g, 60 %). 1H NMR (400 MHz, dmso) δ 11.91 (s, 1H), 7.87 (s, 1H), 7.42 (s, 1H), 3.19 

(dd, J = 12.8, 6.4 Hz, 2H), 2.95 (d, J = 5.1 Hz, 1H), 2.77 (d, J = 3.8 Hz, 2H), 2.66 (t, J = 6.8 Hz, 

2H), 2.04 (s, 1H), 1.82 (d, J = 10.7 Hz, 4H), 1.69 (d, J = 13.6 Hz, 2H), 1.59-1.40 (m, 6H).13C 

NMR (400 MHz, DMSO-d6) δ 161.6, 143.7, 60.5, 56.8, 55.9, 37.3, 37.0, 35.7, 35.4.   

N-(2-(2-Azaadamantan-2-yl)ethyl)-2-(hydroxyimino)acetamide (RS3-36D) Prepared 

according to the general method B. Ethyl glyoxylate oxime 3 (0.15 g, 1.3 mmol), 2-(2-

azaadamantan-2-yl)ethanamine (0.25 g, 1.4 mmol), ethanol (4 mL). White solid, yield (0.26 g, 

79 %). 1H NMR (400 MHz, dmso) δ 11.92 (s, 1H), 7.86 (s, 1H), 7.42 (s, 1H), 3.15 (dd, J = 12.8, 
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6.5 Hz, 2H), 2.75 (s, 2H), 2.68 (t, J = 6.9 Hz, 2H), 1.93 (d, J = 6.9 Hz, 6H), 1.75 (s, 2H), 1.50 (d, 

J = 10.8 Hz, 4H).13C NMR (400 MHz, DMSO-d6) δ 161.6, 143.7, 51.7, 50.9, 37.3, 36.6, 32.9, 

26.8. 

 

(S)-N-(2-(Azepan-1-yl)propyl)-2-(hydroxyimino)acetamide (RS2-245C) Prepared according 

to the general method B. Ethyl glyoxylate oxime 3 (0.50 g, 4.27 mmol), (S)-2-(azepan-1-

yl)propan-1-amine (0.77 g, 4.91 mmol), ethanol (7 mL). White solid, yield (0.60 g, 62 %). 1H 

NMR (400 MHz, dmso) δ 11.95 (s, 1H), 7.77 (s, 1H), 7.42 (s, 1H), 3.20-3.00(m, 2H), 2.83 (sext, 

J = 7.1 Hz, 1H), 2.67-2.61 (m, 2H), 2.52 (s, 2H), 1.52 (s, 8H), 0.88 (s, 3H). 13C NMR (400 MHz, 

DMSO-d6) δ 161.5, 143.7, 58.7, 50.2, 41.5, 39.5, 29.2, 26.4, 12.3. 

N-(2-(Azepan-1-yl)-2-oxoethyl)-2-(hydroxyimino)acetamide (RS2-90C) Prepared according 

to the general method B. Ethyl glyoxylate oxime 3 (0.30 g, 2.56 mmol), 2-amino-1-(azepan-1-

yl)ethanone (0.46 g, 2.94 mmol), ethanol (6 mL). White solid, yield (0.34 g, 58 %). 1H NMR 

(400 MHz, DMSO-d6) 1H NMR (400 MHz, dmso) δ 12.04 (s, 1H), 8.02 (s, 1H), 7.50 (s, 1H), 

4.02 (d, J = 5.2 Hz, 1H), 3.41 (dd, J = 11.7, 5.7 Hz, 2H), 1.74-1.63 (m, 1H), 1.63-1.54 (m, 1H), 

1.54-1.35 (m, 2H).13C NMR (400 MHz, DMSO-d6) δ 167.2, 161.7, 143.3, 46.1, 45.4, 28.2, 27.1, 

26.7, 26.2.  

N-(2-(8-Azabicyclo[3.2.1]octan-8-yl)ethyl)-2-(hydroxyimino)acetamide (RS2-237D) Prepared 

according to the general method B. Ethyl glyoxylate oxime 3 (0.17 g, 1.5 mmol), 2-(8-

azabicyclo[3.2.1]octan-8-yl)ethanamine (0.25 g, 1.6 mmol), ethanol (5 mL). White solid, yield 

(0.24 g, 71 %). 1H NMR (400 MHz, DMSO) δ 11.92 (s, 1H), 7.92 (s, 1H), 7.42 (s, 1H), 3.19 (q, 

J = 6.5 Hz, 2H), 3.11 (s, 2H), 2.36 (t, J = 6.9 Hz, 2H), 1.93 -1.73 (m, 2H), 1.65-1.50 (m, 3H), 

1.49 (d, J = 7.5 Hz, 2H), 1.39-1.19 (m, 3H). 
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 13C NMR (400 MHz, DMSO-d6) δ 161.6, 143.7, 59.2, 51.2, 37.8, 30.6, 26.0, 16.3. 

N-(2-(7-Azabicyclo[2.2.1]heptan-7-yl)ethyl)-2-(hydroxyimino)acetamide (RS2-234D) 

Prepared according to the general method B. Ethyl glyoxylate oxime 3 (0.23 g, 1.94 mmol), 2-(7-

azabicyclo[2.2.1]heptan-7-yl)ethanamine (0.30 g, 2.14 mmol), ethanol (5 mL). White solid, yield 

(0.28 g, 68 %). 

N-(2-(3-Azabicyclo[3.2.1]octan-3-yl)ethyl)-2-(hydroxyimino)acetamide (RS3-43D) Prepared 

according to the general method B. Ethyl glyoxylate oxime 3 (0.35 g, 3.0 mmol), 2-(3-

azabicyclo[3.2.1]octan-3-yl)ethanamine (0.53 g, 3.44 mmol), ethanol (7 mL). White solid, yield 

(0.41 g, 60 %). %). 1H NMR (400 MHz, DMSO) δ 11.92 (s, 1H), 7.82 (s, 1H), 7.41 (s, 1H), 3.21 

(d, J = 5.6 Hz, 2H), 2.61 (d, J = 8.5 Hz, 2H), 2.36 (d, J = 6.1 Hz, 2H), 2.07 (s, 2H), 2.00 (d, J = 

9.9 Hz, 2H), 1.65-1.35 (m, 5H), 1.29 (d, J = 10.6 Hz, 1H).13C NMR (400 MHz, DMSO-d6) δ 

161.6, 143.7, 60.8, 59.5, 56.1, 37.2, 35.9, 34.6, 28.3.  

N-(3-(4-Azatricyclo[4.3.1.13,8]undecan-4-yl)propyl)-2-(hydroxyimino)acetamide (RS2-150C) 

Prepared according to the general method B. Ethyl glyoxylate oxime 3 (0.50 g, 4.27 mmol), 3-(4-

azatricyclo[4.3.1.13,8]undecan-4-yl)propan-1-amine (1.0 g, 4.91 mmol), ethanol (9 mL). White 

solid, yield (0.70 g, 59 %). 1H NMR (400 MHz, dmso) δ 11.84 (s, 1H), 8.18 (s, 1H), 7.41 (s, 1H), 

3.17 (q, J = 6.6 Hz, 2H), 2.95 (s, 1H), 2.72 (d, J = 3.8 Hz, 2H), 2.55 (t, J = 6.8 Hz, 2H), 2.04 (s, 

1H), 1.81 (s, 4H), 1.73-1.62 (m, 2H), 1.60-1.42 (m, 8H).13C NMR (400 MHz, DMSO-d6) δ 

161.6, 143.9, 60.8, 55.8, 55.6, 37.2, 37.1, 35.5, 30.9, 27.8, 26.1.  

N-(2-(Azepan-1-yl)ethyl)-2-(hydroxyamino)-2-iminoacetamide (RS292A) Prepared according 

to the general method B. Ethyl glyoxylate oxime 3 (0.30 g, 2.56 mmol), 2-(azepan-1-

yl)ethanamine (0.42 g, 2.94 mmol), ethanol (6 mL). White solid, yield (0.32 g, 54 %). 1H NMR 

(400 MHz, dmso) δ 9.85 (s, 1H), 7.65 (s, 1H), 5.62 (s, 2H), 3.19 (q, J = 6.3 Hz, 2H), 2.61-2.57 
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(m, 2H), 2.53 (t, J = 6.6 Hz, 2H), 1.53 (s, 8H). 13C NMR (400 MHz, DMSO-d6) δ 161.6, 143.7, 

56.0, 54.6, 36.7, 28.0, 26.6.  

N-(2-(4,4-Difluoroazepan-1-yl)ethyl)-2-(hydroxyimino)acetamide (RS2-140B) Prepared 

according to the general method B. Ethyl glyoxylate oxime 3 (0.30 g, 2.56 mmol), 2-(4,4-

difluoroazepan-1-yl)ethanamine (0.52 g, 2.94 mmol), ethanol (6 mL). White solid, yield (0.37 g, 

58 %). 

N-(2-(1,4-Thiazepan-4-yl)ethyl)-2-(hydroxyimino)acetamide (RS2-148B) Prepared according 

to the general method B. Ethyl glyoxylate oxime 3 (0.35 g, 3 mmol), 2-(1,4-thiazepan-4-

yl)ethanamine (0.55 g, 3.45 mmol), ethanol (7 mL). White solid, yield (0.44 g, 61 %). 1H NMR 

(400 MHz, dmso) δ 11.88 (s, 1H), 7.93 (s, 1H), 7.42 (s, 1H), 3.20 (q, J = 6.3 Hz, 2H), 2.90 (t, J = 

5.1 Hz, 2H), 2.85 (t, J = 5.9 Hz, 2H), 2.70 - 2.59 (m, 6H), 1.80 (pent, J = 5.9 Hz, 2H). 13C NMR 

(400 MHz, DMSO-d6) δ 161.7, 143.7, 58.1, 54.6, 52.9, 36.8, 33.5, 31.0, 30.6.  




