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SYNTHETIC COMMUNICATIONS, 29(22), 3863-3868 (1999) 

A CONVENIENT SYNTHESIS OF U-HYDROSYIMINOACETONITRILES 
FROM ALDOXIMES 

Jun-An Ma. Zh-Hua Ma. Hong44111 Ma. Run-Qiu Huang*. Rui-Lran Shao 

Institute and State Key Laboratoty of Elernento-Oryanic CheInistIp Nankai Vniwrsit): 
Tiailin 300071. P. R C7llns 

Abstract: Aromatic u-li~droY.iminaacetoIiitI iks can be convenientl! prepared by a faclle 
one-pot procedure III high yields m v o l m g  chlortnation of the correspondng aldoxunes with 
Iert-biiQ 1 h) pochlorite fdloned by reaction with alkali cyamde 

Lomatic u-h!dro~~lminoacrtoniniles are usefiil acnvators arid camers of artuno- 

seine a_rrlculhiral chemicals' ' c'oinyoutitls of this osi~iie class have been prepxed usually 

koin the appropime acetommle and alh) 1 ~uUite ot rutric oude . fiorn ca.cti'-dibioinoacrto 

compounds by acuon of hydroxylanime and alkali . or by boiluig the approynate glynvime 

n.lth jndiuiti carhyvate . In additinn. a rnethod has been described n-hch involves chlorination 

Copyright 'C 1999 by Marcel Dekker, Inc. www.dekker.com 
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3864 MA ET AL. 

reactlons predonunate in the chlormation process, hence the yield of a- 

hydroqmunoacetmtnlruhnlcs otten is low 

We wsh to report herem a new sunpb and efficient method for the preyarabon of xomatic 

a-hydroxyirmnoacetorutrlles from aldoxunes ma hydrouinmoyl chlondes m d mgle-vessel 

Thus aromatic aldo.unies (1 \ were allowed to react wth tart-hutyl hypochlorite to yield 

regoselectively benzohydl oximmoyl chlorides t 2 ). then the reachon niLscwe was treated with 

methylamme and sodium cyanide to afford the deswed products t 3 I. as depicted m Scheme 1 

3 7 1 L. 

a. R = H  d. R=4-M& 
b. R =  4-C1 f R = 3.4-OCH20 
C. R =  2-C1 5 R = 3 . m  2-4-bldi 
d. R =  4-Chh 

Scheme 1 

The chlormation reactlon of compounds 1 wth tert-butyl hyochlonte ~tl dichloroethane- 

tsopropyl alcohol psoceeded smoothly to probide the reploselective benzoh! dro~imrrioyl 

chlorides III good yields Th~s procedure normally pronded an mteniiedutes 2 of sufficient 

pun@ for the subsequent reactlons 

It IS noted that rodium cyarude hd  not react wth hydroummoyl chloride at an appreciable 

rate. under the conditions which ~e emplo)ed, if no triethylamine was added I 1  H Been1- 
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a-HYDROXYIMINO ACETONITRILES 3865 

2 3 
Scheme 2 

reported ad&tion of hiethylamine to a cold solution of hydroximinoyl chloride resulted in 

immediate precipitation of hiethylamine hydrochloride and generated the nitrile oxide. Thus it 

is reasonable to assume the procedure for in sifu generation of nitrile oxides from 

hydroximinoyl chlorides and their in situ conversion to a-hydroxyiminoacetonitxiles (Scheme 

3 )  

Experimental 

General All the melting points are uncorrected. IR spectra were obtained on a Shimadzu 

435 spectrophotometer. 'Hh'MR spectra were recorded on a Jeol FX-SOQ spectrometer and a 

Brucker AC-P200 instrument (6 values are in ppm from TMS in CDCl? ). Elemental analyses 

were camed out on a Yana MT-3 analyser. 

General procedure (a sin@?-vessel reactlon) 

A solution of tert-butyl hypochlorite (6.Ommol) in dichloroethane f 5 d I  was added 

dropwise at -12--10'C to aromatic aldoximes ila-g. 6.Onunol) in dichloroethane (loml) and 

isopropyl alcohol (2.5ml) with vigorous stirring. M e r  30 minutes a solution of triethylemine 

(6.Ommol) and sodium cyanide (7.2mmol) in water CSml) was added at -5-OOC. The mixture 
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3866 MA ET AL. 

was sbrred for 4 hours at ambient temperature. druted with dichloroethane f3Oml) and 

separated The orgmc layer was washed wth water. aqueous sulphuric acid ( 5 O o )  and water. 

then dned thlgS04r The sohent was removed under reduced pessure to affoId the crude 

products t Ja-g) wtuch was punfied by recrystallmtion trom dichloruethane-light petroleum 

Spectral data and elemental analyses are @sen as follows 

Ja yield 83 2 0  colorless laths m p 122-124 C [lit ". m p 132-133'C), IR (RBr) ~ , , , ~ c m  ' 

3317. 2263 1634 1600, 1560. 1377'. 951 'HNhlR ICDCl?) 6 ppm 7 W-7' 92 (m, SH, C,H. 1. 

8 96 1s 1H h-O-Hb 

3b l ir ld 88 - l o o  colorless laths. m p  102-103'C (lit ". m p  107-109'Cl IR (KBrl v,,,cm 

7320 225.4 1614 159% 1i80 13'0 1010 HNMR tCDC1 i 6 ppm 32-7 81 idd 1 H  C H,r. 

8 90 I s  lH, \-U-fi 

Jc: >yeid 79 S o "  colorlws lath.. m p 119-120 C ( l i t  m p 124 1K iKBri v,,, cm 3330 

2276. 163s l W 7  11'0. 1396.968 HNXIR (('DCI r 6 ppm 7 28-7 60 (m. 1H. C.H,). 9 -1-1 ( >  

1H. h-0-11) 

Jd yield ' 6  l o o  colorles needle>. m p 104-10i C 1K I hBri  v,,,cm 370s. 22'5 1626 

-1+7 SO tdd. 4H C.H,r. 1609 147' I X ?  961 HVhlRrCDCl 16 ppm 136  1s 9H 3C'H I 

8 4 0  15. IH 2-( ) - 1 1 \  Found C' '1 36 H 6 8 9  V. 13 S' f.4na.I cdcd For C H A Y  0 C' 

'1 35 H 69' \ 17S5r 

3e kield 80 J o o  colorless pldtes 111 o 52-53 i'. 1R (hBri ~ , , < ~ c i n  

1435 12S5 96-1 H W l R  t CDCl ) 6 ppm 7 88 t \  3H. N" ). 0 S8-7 SJ tdd. lH. i' H ) 9 OS 

3356. 2322 16U l  1512. 

i a  I H . ' Y - L ' H I  i l l t  H"L'rlRtc'DC1 jlipprn 3S'tqH1 - ' I t JHi  133- t IH I )  
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a-HYDROXYIMINOACETONITRILES 3867 

3f yield 90 O O O .  colorless spars, m p 76-78°C. IR IKBr) v,,dcm ' 3377. 2207, 1623, 1585, 

1440. 1292, 1030 'HNMR (CDCl,) S ppm 6 05  (s, 2H, OCH,O). 6 84-7 23 (m. 3H, C,H ) 

Found C. 56 80. H, 3 12. N, 14 57 (Anal calcd For C,HrN20- C, 56 84 H, 3 18, N. 11  73)  

3g yield 88 ~ O O .  colorless prisms, m p 124-125°C. IR IRBr) v,, cm ' 3380. 3226, 1625. 

1537. 1463, 1300. I020 IHNMR (CDQ,I 6 ppm 2 96 (s, 6H, 2CH,). 7 72 (s, 2H. C,H:]. 8 96 

IS. lH, N-0-H) Found C. 46 40. H. 3 77 ,  N. 15 94 i h a l  calcd For Cs,HICI k,O C. -16 5 3 .  

H 3 51. N. 16 18) 
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