
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

PREPARATION OF O-[2-(2-PYRIDYL)ETHYL]- AND O-[2-
(TRIMETHYLSILYL)ETHYL]HYDROXYLAMINES
Toshiyuki Henmia; Takeshi Sakamotoa; Yasuo Kikugawaa

a Faculty of Pharmaceutical Sciences, Josai University, Sakado, Saitama, JAPAN

To cite this Article Henmi, Toshiyuki , Sakamoto, Takeshi and Kikugawa, Yasuo(1994) 'PREPARATION OF O-[2-(2-
PYRIDYL)ETHYL]- AND O-[2-(TRIMETHYLSILYL)ETHYL]HYDROXYLAMINES', Organic Preparations and Procedures
International, 26: 1, 111 — 113
To link to this Article: DOI: 10.1080/00304949409458017
URL: http://dx.doi.org/10.1080/00304949409458017

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949409458017
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES INT., 26 (l), 111-127 (1994) 

OPPI BRIEF'S 
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Toshiyuki Henmi. Takeshi Sakamoto, and Yasuo Kikugawd 

Faculty of Pharmaceutical Sciences, Josai Universiry 
1-1 Keyakidni, Sakado, Saitama 350-02, JAPAN 

Recently, 2-(2-pyridyl)ethyl and 2-(trimethylsily1)ethyl groups have been developed as protec- 
tive groups for carboxylic acids' and other functional g roup~ . l~ .~  In our current work, we required the 
protection of hydroxamic acids with the above mentioned protective groups and explored the practical 
synthesis of 0-[2-(2-pyridyl)ethyl]- and 0-[2-(trimethylsilyl)ethyl]hydroxylamines from readily avail- 
able starting materials. 

Initially, we attempted the synthesis of these compounds following a general literature proce- 
dure? for the synthesis of 0-alkylhydroxylamines via N-alkoxyphthalimide intermediates by use of 
the Mitsunobu r e a ~ t i o n . ~  Although ordinary N-alkoxyphthalimides were synthesized under the 
reported conditions, we could not obtain l a  or l b  in satisfactory yields despite repeated attempts. 
Finally, we found that yields of la and l b  were dramatically improved by changing the solvent from 
tetrahydrofuran to chloroform, and that reaction time was shortened considerably. Although the 

reason for the effect of solvent on yield is still obscure, we assume that the enhancement of reaction 
rate by use of chloroform as solvent may help to minimize undesirable side-reactions. The free 0- 
substituted hydroxylamines (2a, 2b) were subsequently obtained in high yield by the conventional 
method.5 

EXPERIMENTAL SECTION 

Melting points are uncorrected and were taken on a Yanagimoto hot-stage melting point apparatus. 'H 
NMR spectra were measured on a JEOL JNM-PMX60SI spectrometer with tetramethylsilane (Me$) 
as an internal reference and CDCl, as the solvent. Infrared (JR) spectra were recorded on a JASCO 
IR810 spectrometer. Mass (MS) spectra were obtained with a JEOL JMS-DX300 spectrometer with a 
0 1994 by Organic Preparations and Procedures Inc. 
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direct inlet system at 70 eV. Elemental analyses were performed in the Microanalytical Laboratory of 
this University. 

TABLE. Synthesis of N-Substituted Phthalimides 1 

Roduct Solvent Time (hrs) Yield (%) 

la 
la 
la 
lb 
lb 
Ib 
lb 
lb 
lb 

THF" 
m 
CHCS 
THF 
THF 
CYCN 

CHCI, 
CHCI. 

C W 2  

1 
24 
1 
18 
68 
20 
20 
1 

24 

19 
32 
76 
23 
43 
9 

39 
77 
85 

a) Tetrahydrofuran. b) Complex reactions occurred leading to several unidentified products (TLC). 

N-[2-(2-Pyndyl)ethoxy]phthalimide(la).- Diethyl azodicarboxylate (1.94 g, 1 1.1 mmol) was added 
to a solution of 2-(2-pyridyl)ethanol (1.14 g, 9.3 mmol), N-hydroxyphthalimide (1.51 g, 9.3 mmol) 
and triphenylphosphine (2.45 g, 9.3 mmol) in dry CHCI, (30 mL) with ice cooling, and the mixture 
then allowed to warm to room temperature. After 1 hr the solvent was removed in vacuo. The residue 
was diluted with AcOEt (30 mL) and the solution was extracted with 10% HCI (10 mL x 2). The 
aqueous layer was basified with 10% Na$O, (30 mL) and extracted with AcOEt (80 mL x 2). The 
combined organic extracts were washed with brine (40 mL), dried (N%SO,), and concentrated. The 
crude product was chromatographed on a column of silica gel with benzene-AcOEt (1 : 1) as the eluent 
to give la (1.88 g, 75.5%), mp. 75-76' (benzene-hexane). 
'H NMR: 6 3.30 (2H, t. J = 7.0), 4.67 (2H, t, J = 7.01, 6.97 (3H, m), 7.80 (4H, s), 8.53 (lH, d, J = 

6.0). IR(KE3r): 1780, 1720 (C=O) cm-'. MS: m/z (relative intensity) 163 (M+-C,H,N, 4), 147 (6). 122 
(89), 106 (IOO), 93 (22), 78 (21), 65 (8), 51 (8). 
Anal. Calcd for C,,H,,N,O,: C, 67.16 H, 4.51; N, 10.44. Found: C, 67.07; H, 4.63; N, 10.41 
O-[2-(2-Pyridyi)ethyI]hydroxylamine(2a).- A solution of anhydrous N&NH, (50 mg, 2.89 mmol) 
and la (388 mg, 1.45 mmol) in EtOH (10 mL) was stirred for 45 min at room temperature. Insoluble 
products were filtered off and the filtrate was concentrated. The residue was diluted with ether (10 
mL), insoluble materials were filtered. and the filtrate was concentrated. The crude product was c h r ~  
matographed on a column of silica gel with AcOEt as the eluent to give 2a (I  81 mg, 90.6%). 
'H NMR: 6 3.07 (2H, t, J = 6.0), 4.03 (2H, t, J = 6.0), 4.87 (2H, s), 6.93-7.73 (3H, m). 8.43-8.67 (IH, 
m). IR (neat): 3400-3200,3000-2800, 1590,1475,1430, 1050, 1020 cm-'. 
2a was converted to the di-HCI salt, mp. 170-172' (MeOH). 
Anal. Calcdfor C,H,,Cl,N,O: C, 39.83; H, 5.73; N. 13.27. Found: C, 39.77; H, 5.68 N. 13.35 
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N-(2-Trimethylsilylethoxy)phthalimide(lb).- This compound was prepared from 2-trimethylsi- 
lylethanol by the procedure described above for la.  Slow addition of diethyl azodicarboxylate to the 
reaction mixture is important to obtain a high yield of lb, mp. 57-58’ (hexane). 
‘H NMR: 6 0.07 (9H, s), 1.20 (2H, t, J = 9.0), 4.23 (2H, t, J = 9.0), 7.50-7.90 (4H, m). IR(KBr): 
1790, 1730 (C=O) cm-’. MS: m/z (relative intensity) 248 (M+-C&, 0.4), 220 (loo), 163 (3), 146 (30), 
130 (7), 90 (5 ) .  
Anal. Calcdfor C,,H,, N0,Si: C. 59.29; H, 6.51; N, 5.32. Found: C, 59.28; H, 6.50; N, 5.03 
O-(2-Trimethylsilylethyl)hydroxylamine(2b).- A mixture of l b  (4.12g, 15.7 mmol), 80% 
q , N H ,  $0 (1 .0 mL, 16.4 mmol), and EtOH (45 mL) was stirred overnight at room temperature. 
Concentrated HCl(3.9 mL) was added to the mixture with cooling. After filtration of insoluble mate- 
rials the filuate was concentrated to dryness. The residual solid was recrystallized from iso-Pr20 to 
give pure 2b*HCl(2.15g, 81.0%), mp. 138-140O. 
‘H NMR: 6 0.03 (9H, s), 1.09 (2H, t, J = 8.5), 4.34 (2H, t, J = 8.5), 10.1 (3H, brs). IR(KBr): 3450, 
2950,2680,1570,1250,860,830 cm-’. 
Anal. Calcd for C,H,,ClNOSi: C, 35.38; H, 9.50; N, 8.25. Found: C, 35.17; H, 9.26; N, 8.22 
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