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The interaction of amidoximes with nitriles in the presence of ZnC12 

and HCl affosds 1,2,4-oxadiazoles. The reaction of N-l5-labeled amidoximes 

with nitriles was studied. Elimination of the amino group of the amidoxime 

fragment was observed in the oxadiazole formation and N-monoalkyl and N,N- 

-dialkylamidoximes can be used in the synthesis of 1,2,4-oxadiazoles. 

1,2,4-Oxadiazoles are widely applied in the synthesis of pesticides and 

drugs"2. We have recently shown that 3,5-disubstituted derivatives of 

this heterocycle can be obtained by the interaction of amidoximes with or- 

ganic nitriles 3. 

+ R-CN - 
R=CH&& 

The one-stage character of the process and the availability of nitriles 

and amidoxime obtained from them can be considered a8 advantages of the 

new method, Unfortunately, the reaction required drastic conditions and 

the yields of cyclization products did not exceed 15-Z%@. 

The influence of various factors on the interaction of amidoximes with 

nitriles in order to lower the reaction time and temperature was studied 

in the present work and led to a greatly improved process. 

The possibility of accelerating the reaction by the use of various Le- 

wia acids (ZnC12, AIClj, TiC14, SbC15, CuC12) and halogen hydride was 

studied. It was found that while boiling 5-nitro-2-furylcarboxamide oxime 

(1) in acetonitrile in the presence of CuC12, TiC14, or SbC15 1,2,4-oxa- 

diazole were not formed. The application of ZnC12 under the same conditi- 

ons gave oxadiazole in insignificant yield. 

The use of AlC13 and SnC14 gave 15-20510 yields of 1,2,4-oxadiazole but we 

failed to obtain any appreciable amount8 of azole using HCl as a catalyst. 

Nevertheless, the application of catalysts permitted a noticeably lower 

reaction temperature. If ori:;inally tile reaction of amidoxime with nitrile 

3941: 
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was carried out at 180°C, in the presence of a catalyst the oxadiazole 

cycle is formed at acetonitrile boiling temperature. 

A simultaneous effect of HCl and Lewis acid could assist in the reacti- 

on acceleration, The addition of hydrogen chloride to nitrile should lead 

to the formation of iminochlorides, chlorides of metals promoting the in- 

teraction of the latter with amidoximes. Indeed, in a number of cases it 

proved possible to increase the yield of 1,2,4-oxadiazofe (Table 1). 

Table 1 

The dependence of the yield of 5-methyl-3-(5-nitro-2-furyl&l,Z,4-oxa- 

diazole (2) on Lewis acid in the presence of HCl 

NO Lewis acid Reaction time (hours) Reaction product (yield, $1 

1 TiC14 4 
2 SbCl5 2 

3 cum2 2 2 (24)*) 

4 SnC14 S 4 (56) 

5 A1C13 7 2 (79) 

6 ZnC12 195 ;! (S8) 

*I 2-cyano-5-nitrofuran (2) proved to be the only isolated product of 

the reaction. 

?,2,4-Oxadiazole is not formed using SbC15, TiC14 and CuC12 obviously 

due to the interaction of the above metal chlorides with initial amidoxi- 

me: heating of 1 with Tic14 and SbC15 leads to its disappearance. Using 

ZnC12, A1C13 and SnC14 in the mixture with HCl or without it, amidoxime 

does not decompose. The beat yield of 2 was achieved in the case of ZnC12 

and HCl. 

The developed catalytic procedure was successfully applied to the re- 

actions of 1 with various organic nitriles. The yields of corresponding 
1,2,4-oxadiazoles (5a-f) were 60-80% (Table 2). The exchange of fIC1 for 

HEW does not considerably influence the yields of the products. 
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i+R-CN--O,N 4.2 a:R = C 
23 

4 

d:R = PhCH2 

e:R = C2R5C02CH2 
f:R = c1c2H4 

Table 2 

Yields and parameters of the reaction of compound (1) with nitriles 

NJ0 Nitrile Reaction temperature Reaction time Reaction product 

("C> (11) (>A, yield) 

1 4a 100 2 J.a (84) 

2 4b 120 0.1 Lb (6'0 

3 4c 110 1 'c (66) 

4 4d 120 0.5 Ad (631 

5 4e 110 2.5 5e (61) 

6 4f 120 0.5 if (66) 

The obtained data show a possibility of use of nitriles containing such 

reactive fraL;ments, as chloromethyl and chloroethyl Croups, in reactions 

with amidoxime. 

A solvent plays an important role in the reaction. The attempts to ob- 

tain 1,2,&oxadiazole in chloroform, benzene, xylene, toluene, and dime- 

thylsulfoxide proved unsuccessful. The oxadiazole formation occurs in 

ethyl acetate but at a low rate. Lie succeeded in decreasin, reaction time 

using butyl acetate ‘and isobutyl acetate. In these solvents 1 interacts 

with IICN formin;; corresponding 3-substituted-1,2,&oxadiazole. For instan- 

ce, aminonitrile in the form of its hydro;_;en chloride salt can be intro- 

duced into the reaction wit11 amidoxine. 

i+R-CN-zD2N 
2 c ..R 

II. = II 

u i1:R = 
C 

XCii2CI12- 

i:R = II02C6H4- 

J:H = 02NV 
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It should be noted that the reaction rate depends even on small chan- 

ges in the ester solvent structure. At UO°C the ratio of reaction time of 

1 with 3-chloropropiononitrile in ethyl acetate, butyl acetate, isobutyl 

acetate proved to be 18:7:3.5 i-., respectively. 

The developed method is of a general character. 1,2,+0xadiazoles were 
obtained during the interaction of nitriles with various smidoximes. 

CN -uu3,R7-N N,O JR’ 

6a:R = 021JC61i4, R’ = ClC2H4 

b:R = H2UF\, R’ = Ph 

!S 
1 7 

0 

c:R = Ph 

d:R = Ph 

e:R = Ph 

R’ = c1c2R4 

R’ = EtCo2CII* 

R’ = Ph 

An interesting feature of the method is a possibility of synthesis of 

isomers of 1,2, &oxadiazoles. 

The formation of 1,2,&oxadiazoles is accompanied by elimination of file 

amino group. Y/e could have supposed that at tile first stage of the reac- 

tion the nitrile addition to the amidoxime group proceeded either via tile 

oxygen atom of the oximine fragment (1, Scheme I) , or via the amine crap,- 

nent (2, Scheme 1 ). The cyclization stage vri th a further elimination of 

amimonium can be carried out both by the addition of the amidoxine amino 

group to tile inine fragment (la, Scheme I), or at tile expense of the 

substitution of the amidoxime amino group for the imice group obtai.ned 

from nitrile (1 b, Scheme 1). In the second case (2, Scheme 1) cyclization 

can take place only by means of the substitution of the imine i’ragmen-t 

(or the amino group bein:; in equilibrium wit11 it) for the amidoxime oxirne 

group. 
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4 

The direction of the reaction was studied using amidoximes enriched 

ni til 15 N isotope. Compounds containing 15- . 1~ isotope were enpioyed in the 

i’ollowing reactions (Scheme 2) : 

NON 
f. cecti c”* + NC 

2 ‘NH2 

S ciieme 2 

Tile percent age 0: 151, label In 1,2,4-oxadiazoles was determined using 

mass-spectroscopy. It turned out that in the interaction of labcllcd 

cliloroace.tamidoxime v/i til 2-cyano-‘,-nitrofuran and chIoroacetonitr.iIe (re- 

ac.tions 1 and 2, Scheme 2) oxadiazoles viitliout ‘+J isotope were otiiained. 

TlLs indica.tes Li:aL both renctiolis proceed in tile direction of lb, but 

not in the direction cL‘ la and 2 (Scheme 1 ). If schemes la and 2 viere in 

operation oxadiazoles containing ’ %I atoms should be obtained. 

Tile labellirlg otudier; have sl!own that ‘ihe amino group iE: eliminated 
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from the amidoxime in the course of the reaction. Thus amidoxime havin;; 

N-monoalkyl- and N,N-diallcylamine substituents instead of the amino 

p;roup, should also interact with nitriles. Indeed, it was found that in 

the interaction of N-monoalkyl- and N,N-dialkylamidoximes of aminofurazan 

with benzonitrile 1,2,&oxadiazole $b was obtained in a satisfactory 

yield. 

Y 
&I* 

nV 
C,,,RRf 

- NlfRR’ 
+ NC% __c 

N N \/ Ph 
0 9 6b 

3a:R = 11; RI = he 

b:R = RI = Me 

c:R = R' = Et 

It should be mentioned that the increase in the bulk of alkyl substi- 

tuents in the amine fragment of amidoximes does not hamper the reaction 

process. Thus in the interaction of N,N-diethylamidoxime of aminofurazan 

(2~) with benzonitrile a corresponding; 1,2,&oxadiazole (&b) was also ob- 

tained. 

IH spectra were recorded on an "IR-20" spectrophotometer in thin lay- 

er or in KBr pellets. 1 H NXR spectra were obtained at 60 EIz on a llTesla 

I3 467" spectrometer in deuterioacetone solutions, g-values are quoted 

relative to GIDS. tiass spectra were recorded on "Varian CH-6’1 instrument 

with a direct induction of a sample into the source with the ener&y of 

ionizing electrons-70 eV, emission current - 100 mcA, control voltage - 

1.75 kV. Solvents were dried (XgS04) and distilled. Anhydrous Lewis acids 

were used. 

The interaction of 5-nitro-2-furancarboxamide oxime (1) with 

acetonitrile in the presence of HCl and Lewis acids. 

General procedure. 

Gaseous HCl (0.003 mol) was passed througha mixture of 5-nitro-2-fu- 

rancarboxamide oxime (1) (0.00292 mol) and Corresponding Lewis acid 

(0.0000 mol) in 10 ml acetonitrile. The mixture was kept at 20° for 12h, 

then refluxed. It was cooled, diiuted with an equal amount of water, 

extracted with ether (3x50) and dried (l+S04). The solvent was removed 
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in vacua. The remaining residue was recrystallized from et!anol. 

a) Lewis acid - zinc chloride. Boilinl; time lh. 0.5 g (88%) of 5- 

-methyl-3-(5-nitro-2-fury~l,2,4-oxadiazole (2) was obtained. Li.p. 

104-105O, (lit.,4 m.p. 104-105). 'H MIR spectrum: 2.63 (311, 6); 

7.38 (Ill, d); 7.58 (IH, d). 

b) Lewis acid - aluminium chloride. Boilin{_; time 7h. Yield 0.45 [; 

(79%). 

c) Lewis acid - tin tetracilloride. Boiling:; time 8h. The product was 

purified on preparative silica gel TLC plate (dichloroethane: ether 

2:l). Yield 0.32 ;; (56;s). 

d) When the reaction proceeds with FeC13, SbC15 and TiC14 used as Lewis 

acids, 5-methyl-3-(5-nitro-2-furyl.kl,2,4-oxadiazole was not formed. 

e) Lewis acid - copper chloride. Boiling; time 2h. The product was cha- 

racterized by IR and 'II Nl& spectra which were identical to the cor- 

responding; spectra of 2-cyano-5-nitrofuran (3). Yield 0.09 c (24%). 

5-R-3-(5-nitro-2-fur.vl)-1,2,4-oxadiazoles formation in liquid nitrile. 

General procedure 

Amidoxime (I) (0.00292 mol) and zinc chloride (0.0088 mol) were dissol- 

ved in 6 ml of corsespondin;; nitrile, t;len IICl (0.00292 mol) was pasoed 

throu;;h. The mixture was heated. After coolin;; it was diluted with an 

equal amount of viater, extracted with ether and dried (I.$;S04). After sol- 

vent evaporation the residue was recrystallized from ethanol. 

a) 5-Lietl~yl-3-(5-nitro-2-fury~1,2,4-oxadiazole (2) 

Boiling time 1.5 i-,. Yield 0.5 g (8'1:;). M.p. 104-105°. 

b) 5-Ethy1-3-(5-nitro-2-fury~1,2.4-oxadiazole (5a) 

soiling time 2;;. Yield 0.51 g (84;;). 1.1.~. lC3-104° (iit., Ii1.p. 

98O). 'H XX!R spectrum: 1.31 (311, t); 2.95 (211, q); 7.41 (IH, d); 

'7.61 (III, d). 

c) 5-C1~1oromethy1-3-(5-nitro-2-i'ury~1,2,4-oxadiazo1e (5b) 

Heating time at 120° - 10 min. Yield 0.45 g (67:;). l:?.p. 109-IlOO. 

(lit.,4 m.p. IO+IlOO). 'Ii PXR 3pectrum: 5.05 (211, 9); '1.5 (I!I, d); 

7.65 (IH, d). 

d) 5-Phenyl-3-(5-nitro-2-furyl)-l,2,4-oxadiazole (5~) 

Heating time at IlO-120° - Ih. Yield 0.43 g (66:;). M.p. 201-202° 

(lit.,4 200-2010). 

e) 5-Benzyl-3-(5- nitro-2-furyl)-1,2,4-oxadiazole (5d) 

Heatin;; time at IlO-120° - 0.5h. Yield 0.5 g (63$). i...p. 89-90° 

(lit.,7 - oil). 

c;‘) Ztnyl /3-(5-nitro-2-i'ul..y1)-1,2,4-oxadiazolyl-l,/ace-tr;e (5e). 
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Resting time at Ilo-120° - 2.5i:. Yield 0.42 g (61;;). M.p. 730. Cal. 

for CloH9N306: C 44.94; 11 3.37; N 15.73%. Found: C 45.21; II 3.39; 

N 16.02%. IR spectrum ( 9 

'H NMR spectrum: 

, cm-‘>: 1320, 1530 (N02), 1720 (GO). 

1.2 (3R, t); 4.16 (211, q); 4.26 (211, s); 7.5 (IH, 

d); 7.63 (11.1, d). 

,,) 5-(2-Cilloroethyl)-3-(5-nitro-2-fu~l)-l,2,4-oxadiazole (5f) 

Heating time at IIO-120' - 0.5h. Yield - 0.47 c; (66%). k1.p. 88-8g". 

Cal. for C8H6N304C1: C 39.42; H 2.46; Cl 14.57; N 17.24$; Found: 

C 39.86; E 2.6; Cl 14.26; N 16.92$. IR spectrum (-$ , cm-'): 1330, 

1530 (N02). ‘>I mm spectrum: 3.53 (2H, t); 4.08 (2H, t); 7.41 (111, 

d); 7.62 (III, d). 

1,2,4-Oxadiazole formation by the interaction of amidoximes with 

nitriles in a solvent. 

- 5-Vitro-2-furyl)-1.2,4-oxadiazole t; 

Xydrogen chloride 0.53 g (0.0146 mol) was introduced into a mixture 

dry potassium cyanide, 0.75 g (0.0116 mol), (1) 0.5 g (0.00292 mol) and 

zinc chloride 1.18 g (0.0088 mol) in 10 ml of butyl acetate with ice-co- 

Olin&. The mixture was kept at O" for 24h, then heaLed at OO" for 40 min. 

It was cooled, diluted with an equal amount of water, extracted with 

ether and dried (ML;SO ). The solvent was removed in vacua. The residue 

was rec6rystallized frim ethanol to give 0.25 g (47%) of (5g). M.p. 48-50" 

(lit., - oil). 

39.60; II 1.62; 

Cal. for C6M31?304: C 33.76; E 1.66; N 23.20::. Found: C 

PI 2j.1146. IR spectrum ( $ , cm,"): 1350, 1500 (N02). 'II 

RX? spectrum: 7.43 (IH, d); '1.63 (111, d); 9.41 (III, s). 

~-(5-Nitro-2-furyl)-5-(2-pi~eridinoetl~yl)-l,2,4-oxadiazole ( 511 1 

A mixture of hydrogen chloride 3-piperidinopropiononitrile 0.51 .g 

(0.00292 mol); zinc cllloyide 1.19 g (0.0088 mol), (1) 0.5 g (0.00292 

nol) in 6 ml butyl acetate \-/as lleated at GO0 for 611. The temperature alas 

then increased to 100° for 411. After coolin;,; the mixture was diluted 

v/i-th water and extracted witi1 ethyl acetate. The extract was dried 

(I,igsO 
4 
). After solvent removal the residue was recrystallized from ben- 

zene to yield 0.15 g (I@/:) ol’ (5;?). X.p. O3-91°. Cal. for Clji+6N404: 

C 53.42; R 5.47; K 19.17::. Found: C 53.65; H 5.10; iJ lY.lZ;. 

~-(5-~~~~ro_2-furyl)-5-(~-nitropi~er~,yl)-1,2,4-oxadiazol~ (5i) 

zillc ci:loride 1.13 g (0.0030 uol), (I) 0.5 g (0.0023 mol) and +nitro- 

benzol:iLrilc 0.43 g (0.002~ L:OI) were dissolved in 3 ml of butyl acetate. 

i;Cl 0.11 g (0.003 ~-101) vms introduced. The mixtu:,c was refluxed for Oil, 

cooled, diluted with all equal a..!ounL Ol' waicr, ox.Lrac ted nit:1 e Lhyl acc- 
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tate and dried (I&$504). Tile solvent was removed in vacua and the residue 

was boiled in a small amount ethanol in order to separate the amidoxime 

which did not participate in the reaction. The product insoluble in ethanol 

was filtered off and then recrystallized from DKE'-methanol to give 0.3 g 

(34$) of (5i). 1,i.p. 164*. Cal. for C,$161J406: C 47.68; I 1.99; 14 18.54%; 

Pound: C 413.01; Ii 1.39; G 18.44$. IW spectrum (-$ , cm-‘): 1340, 1540 

(ijO2). 

3.5-Di-(!j-nitro-2-furyl)-1,2,4-oxadiazole (5;i) 

A mixture of (I) 0.5 G (0.00292 mol), 2-cyano-S-nitrofuran 0.4 [; 

(0.0029 mol), HCI. 0.11 i; (0.003 mol), zinc chloride 1.18 (0.0080 nol) I:? 

4 mi of butyl acetate was refluxed for 611. It was cooled,dilated with wa- 

ler, extracted with etily1 acetate and dried (M&O >. The solvent was remo- 

ved end the residue was recrystallized from ethanol to [.;ive 0.3 [: (34%) 

of (5j). L1.p. 16+170° (Lit.,'7 170"). 'H iER spectrum: 7.56-7.08 (4H, m). 

5-(2-Chloroeth~l)-3-(3-nitrophen~l)-l,2,4-o~d~azole (6a) 

j-Nitrobenzamidoxine 0.5 g ( 0.0023 mol), zinc chloride I .I1 g (0.0083 

1~01) and chloropropiononitrilc G g (0.083 mol) were dissolved in 8 ml of 

butyl acetate, IICl 0.2 g (0.0055 mol) was then ictrodused. The mixture 

was refluxed Sor 40 tin. It was cooled, diluted with 8 ml wa.:er, extrac- 

ted yfith ether and dried (X$04). The solvent was removed in vacua, Ti-!e 

-esi.due was recrystallized from ethanol to ;;ive 0.3 ;; (42%) of (6~1). I,..p. 

30°. Cai. for C,oH8N3C103: C 47.34; II 2.15; Cl 14.00; IJ 16.57;:. Pound: C 

4'1.21 ; II 3.01; Cl 13.90; H lG.35$. III spC?ctruril: ($ , cl2 -9: 1230, 1500 

(i;02). ‘Ii XXI< spectrum: 3.53 (211, t); 4.23 (211, t); 7.63-8.68 (411, m). 

3-(3-Amino-4-furazanyl)-~-p~le~~~l-1,2,4-oxadia~ole (6b) 

b) 

C> 

Zinc chloride 1.19 g (O.OOkX ~101) and 4-amino-3-furazancarboxamide 

oxhe 0.42 g (0.00232 ~101) were dis solved in D xixture of 3 ml 01' 

butyl acetaLe and 3 ml of benzonitrile. IICl 0.003 mol was introdc.- 

scd The mixture aas rei'luxcd for 40 min, ii; s;as cooled, diluted 

with water, exiractcd with ecliyl acetate and dried (RgSO4). The 

solvent v/as removed in vacua, tl:e residue WXD recrystallized i'rom 

ethanol to give 0.43 g (65:;) of (6b). M.p. 1~6-1~7~. Cal. i'or 

Clo!:&02: C 52.40; I: 3.05; N 30.56:1:. k’oulld: C 52.62; Ii 3.01,; i! 

jO.51;;. Mass-spectrum: G/Z = 229 (IiS'). 

6b KG obtained in a sir-iinr ~+,y Pror. ~-(lneti~;:i,u!lino)oxir;linoiletilyl- 

-&aLlirlo:‘urazal (%I> 0.46 g (0.00292 1.101). Yield 0.27 g (40:;). 

Gt, \7as obtained in a sil;liLa~ v/n:. from 3-(di:::et IlylaIXiIlO) oximir?ome- 

-t;:yl-l'-arni?lof111'~71~1 (21:) 0.5 g (O.OC2<;2 :~oi). Yielc!. 0.3 g (i',4.;lt;;>. 
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d) 6b wxs obtained in a similar way from 3-(dieti~ylamino)oximinomethyl- 

-4-arninOfUEman (SC) 0.58 G (0.00292 mol). Yield 0.31 g (474:). 

5-(2-chloroeth.yl)-3-phenyl-1,2,4-oxadiazole (6~) 

Benzamidoxime 1 c (0.0073 mol) was dissolved in 16 2; of chloropropiono- 

nitrile containini; SnC14 5.69 c (0.0022 mol) and KC1 0.26 g (0.0073 mol). 

The mixture heated at 100' for 2h, cooled,diluted with water,extracted with 

ether and dried (MgSO 4 ). The solvent was removed. Preparativ TLC of the 

crude product (Si02 dichloroethane - ether 2:1) yielded 0.6 g (40%) of 

(6~) as an oil. Cal. for C10H9N2C10: c 57.55 H 4.31; cl 17.02; 1~ 13.43%. 

Found: C 57.66; H 4.20; Cl 16.91; X 13.57%. 

Ethyl (3-phenol-1,2,4-oxadiazolyl-5) acetate (6d) 

Benzamidoxime 1 g (0.00'73 mol) was dissolved in ethyl cyanoacetate 8 ;; 

(0.07 mol) containin; zinc chloride 3.96 g (0.029 mol). IICl 0.26 g (O.CO7 

ml) was introdused The mixture was then heated at 120° for 2h, cooled, 

diluted with water, extracted with ethyl acetate and dried (IAgS04). The 

solvent was removed and the crude product was purified by TLC (Si02; di- 

ciilorochane-ether 2:l) to give 0.8 g (47%) of (6d) as an oil. Cal. for 

C121112N203: C 62.07; II 5.17; N 12.07::. Pound: C 62.10; Fi 5.11; N 12.05;;. 

'1-l NW-spectrum: 1.1 (3H, t); 4.1 (2H, g); 4.16 (2K, s); 7.46-7.96 (5H, 

m) . (Lit.,8 1500/0.5 mm). 

3.5-Diphen.yl-1,2,4-oxadiazole (6er 

Benzamidoxine 0.4 g (0.00292 mol) and zine chloride 1.18 g (0.0088 

1r.01) were dissolved in a mixture of 5 ml butyl acetate and 5 ml benzonit- 

rile. EC1 0.11 g (0.03 mol) was introduced. The mixture was refluxed for 

j0 nin, cooled, diluted wit!1 water, extracted with ether and dried 

(MgS04). Trle solvent was removed in vacua. Ti;e residue was recrystallized 

flzorn ethanol to Give 0.45 :; (70$) of (6e). M.p. IIOO (Lit., g 110"). 

;-Chlorometh.yl-5-(5-nitro-2-furyl)-l,2,4-oxadiazole (7) 

Chloroacetamidoxime 2 g (0.0184 mol), 2-cyano-5-nitrofuran 1.23 0' 

(0.0092 mol) and zinc chloride IO g (0.0736 mol) were dissolved in 15 ml 

of but,yl acetate. EICl 0.67 g (0.0104 nlol) was introduced. The kxture was 

refluxed for 40 min, then cooled, diluted wj.th water, extracted with 

ether and dried (IA;S04). Tile solvent was removed i-r. vacua. The product 

v{as purified by preparative TLC (Si02; dici!loroethane) to give 1.4 g 

(66>;) of (7), as an oil. Cal. for C.:! II C104: 
743 

c 36.60; Ii 1.74; Cl 15.47; 

i$ 18.3$. Pound: C {6.78; I-i 1.69; Cl 15.33; li 18.4%. IF? spectrum (3, CLl-3: 

1340, 1520 (X02). ri NKR spectrum: 4../!3 (211, S); '1.7 (Ui, s). 
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Synthesis of compound containinc: 15N isotope 

Chloroacetamide containing 15N isotope 

Freshly distilled ethyl eater of chloroacetic acid 86 g (0.7 mol.) were 

added to a solution of h3I3 12 g (0.7 mol) (containing 95% of 15N) in 300 

ml of methanol. The mixture was iiept at +5 o for 12h. Precipitated crystal 

were filtered off, methanol was evaporated to aone :kird of the initial 

volume. Precipitated chloroacetamide was filtered to Live 62 g of chloro- 

acetamide, m.p. 118-119' (Lit.," m.p, 119"). 

Chloroacetonitrile containing 15 N isotope 

Chloroacetamide containing 15N isotope(62 g) were mixed with P205 

(142 g) and distilled, b.p, 122O. Phosphorous pentoxide (5 e;) were added 

to chloroacetonitrile and repeated distillation was carred out, b.p. 

l23-124O. (Lit.," b.p, 124*). 

~hloroacetado~me containi.W 15 N isotope 

Na#03 5.3 g were added to a solution of NH20H*HC1 (6.9 g) in 25 ml of 

water. Then 15N labelled chloroacetonitrile(7.5 ml) was added durin;; 15 

min at 30°. After completion of the reaction, the mixture was extracted 

with ether and dried (KgSO4). After the removal of the solvent the resi- 

due was recrystallized from benzene to give 7 g, of ('7). M.p. 90-92' 

(Lit.," 91-92O). 

3.5-Di-(chloromethyl)-1,2.4-oxadiazole (8) 

HCl 0.34 .g (0.0092 mol) was passed throu& a solution of chloroaceta- 

midoxime with 15, 1 L; (O,OO92 mol), of zinc chloride 5 g (0.0368 mol) and 

of chloroacetonitrile 5 g (0.0368 mol) in 8 ml of butyl acetate. The mix- 

ture was refluxed for 20 min, diluted with water and extracted with et- 

her. After dryin:; (K@04) the solvent was removed. The residue was dis- 

tilled over to Give 0.98 1; (64%) of (8), b.p. - 68O/l mm. Cal. for 

~4H41~2~120 : C 28.74; H 2.40; Cl 42.52; N 16.-,W. Pound: C 28.96; Ii 2.34; 

Cl 42.84; N 17.01%. Mass-spectrum: m/z = 166 (168) (170) (mi). 15&I con- 

tent - 0%. 

~-Chloromethyl-5-(5-nitro-2-furyl)-l,2,4-oxadiazole (7) 

The compound was obtained according; to the procedure described on 

p.11 15 N content - 0%. 
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