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Prev ious ly  we had shown that 1 ,3-benzoxazinones  a r e  fo rmed  under  the conditions for  the vinylation of 
sa l icylani l ides  [1, 2]. 

The reac t ions  of ace ty lene  with sa l iey la ldoxime (I), sa l icy lamide  (II), 5 -b romosa l i cy lamide  (III), and 
sa l iey lhydraz ide  (IV) were  studied in the p re sen t  pape r .  

The reac t ions  of oxime (I) and amides  (II) and (III) with acetylene  were  run in dioxane at 180-190~ for  
1 -1 .5  h. The format ion  of e i ther  2-vinyloxybenzamide (V) or  2 -v iny loxy-5 ,b romobenzamide  (VI) is observed  
in all c a s e s .  
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KOH, CdO, and Cd(OAc)2 were  used as ca t a lys t s .  The react ion  of (I)-(III) with acetylene in the p r e sen ce  
of KOH gave nei ther  vinyl e thers  nor  cyel izat ion products .  Amides  (II) and (HI) a r e  r ecove red  f rom the r e a c -  
tion slightly contaminated with phenol,  while oxime (I) is conver ted  mainly  to amide (II), apparent ly  via the 
in te rmedia te  fo rmat ion  of the n i t r i l e ,  which gives the amide  as the resu l t  of subsequent hydrat ion [3]. A smal l  
amount of 2-vinyloxybenzoni t r i le  (VII) was isola ted when aqueous KOH solution is used as the ca ta lys t ,  whose 
s t ruc tu re  is  conf i rmed by the PMR s pec t rum  of the CH 2 = CHO group (5, ppm) : 6.59 (Hx), 4 .57 (HA), 4.85 
(HB): SSCC (J,  Hz): 6 (AX), 14 (BX); IR spec t rum (v, cm-1): 2230 (C~N), 1645 and 956 (CH 2 = CH). 

2-Vinyloxybenzamide (V) is  fo rmed  in 35% yield when oxime (I) is r eac ted  with acetylene in the p re sence  
of Cd(OAe)2. The use of the K O H - C d O  s y s t e m  lowers  the yield of e ther  (V} by half.  The d i rec t  vinylation of 
sa l iey lamide  (II) in the p r e s ence  of e i ther  Cd(OAc)2 9 r the K O H - C d O  sys t em gave e ther  (V) in r e spec t ive  yields 
of 73 and 60%. The vinylation of the b romo-subs t i tu t ed  amide (II1) also gives the cor responding  vinyl e ther  (VI) 
in 400/0 yie ld .  

The s t ruc tu re  of e the r s  (V) and (VI) was proved by the i r  hydrogenation over  Raney Ni to the e thoxy-sub-  
st i tuted amides  (VIII) [4] and (IX), which were  obtained by counter  synthesis  f rom amides  (II) and (III) by r e a c -  
tion with ethyl b romide .  When compared  with the s ta r t ing  amides  (II) and (III), the IR spec t ra  of e thers  (V) 
and (VI) have the bands (v 1 cm-1): 1642, 970, 947 ( C = C ) ,  1243-1148 (COC); the spec t rum of (VI) re ta ins  the 
525 band (CBr).  The PlVIR spec t ra  of (V) and (VI) have the signals  of the CH2=CHO group (5, ppm):  6.52 (HX) , 
4.56 (HA), 4.83 (HB); SSCC (J, Hz): 2 (AB), 6 (AX), 14 (BX). 

In con t ras t  to oxime (I) and amides  (II) and (III), hydrazide (IV), depending on the ca ta lys t ,  r eac t s  d i f fe r -  
ently with ace ty lene .  
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In the presence of KOH a high-melt ing (> 300 ~ water- insoluble product is formed,  while vinyl ether (V) was 
detected in the reaction products when the KOH- CdO sys tem is used. Samples of ether (V), obtained from 
amide (III), oxime (I), and hydrazide (IV), were identified via the PMI{ and IR spec t ra ,  and also via the mixed 
melting points with an authentic sample.  In the presence  of Cd(OAc)2 a very  low yield (1%) of 2 -me thy l -2 ,3 -  
d ihydro-4H-1,3-benzoxazin-4-one  (X) was isolated from the reaction mixture ,  which was identified via the 
constants descr ibed in [5]. The LR spect rum of (X) has the bands (v, era-l):  3200-3090 (NH), 2990, 2940, 
2890 (CH3), 1695-1680 ( N - C = O ) .  The s t ructure  of (X) was confirmed by the PMR spect rum.  

It may be assumed that when hydrazide (IV) is reacted with acetylene in the presence of Cd(OAc)2 the N 
atom of the imino group of the hydrazide is the reaction center  and 3yclization to the benzoxazine sys tem is 
accomplished through the N-vinyl derivative.  The probability of the s tar t ing hydrazide decomposing increases  
in the presence  of the KOH- CdO sys tem and a t ransfer  of the reaction center  to the O atom of the hydroxyl 
group occurs  in the formed products ,  while the vinyl ethers  are  not cyetized to benzoxazines under  these con- 
ditions. 

Products  (V), (VI), and (VIII)-(X) are  white crystal l ine substances that are  soluble in most  organic sol-  
vents and hot water;  ether {VII) is an oily liquid. 

EXPERIMENTAL 

The PMR spectra were taken on a Tesla BS-487C spectrometer (80 M~Iz) in CDCI 3 solution, using HMDS 

as the internal standard. The IR spectra were taken on a UR-20 instrument as KBr pellets. The purity of the 

products was checked by TLC on AI203 (4:1 ether-hexane). The column chromatography was ran on Al203 us- 

ing a 3:1 ether-hexane mixture as the eluant. 

2-Vinyloxybenzamide (V). a) Into a 500-ml autoclave was charged a mixture of 13.7 g of amide (If) and 

5.3 g of Cd(OAe)2 in 90 ml of dioxane. Acetylene was added (I0-ii ati) (gauge atmosphere} and the mixture 

was kept for 1 h at 180-185 ~ The dioxane was removed and the residue was recrystallized from water to give 

11.9 g (73%) of ether (V), mp 121-123 ~ . Rf 0.42. Found: C 66.55; H 5.63; N 8.5770. C~-IoNO 2. Calculated: 

C 66.24; H 5.55; N 8.58%. 

b) In a similar manner, from 13.7 g of (I_I), 2.8 g of KOH, and i. 3 g of CdO we isolated 9.7 g (60%o) of 

ether (V), mp 121-123 ~ 

c) In a similar manner, from 6.8 g of oxime (1) and 2.6 g of Cd(OAc)2 at 190-195 ~ for i. 5 h we obtained 

2.9 g (35%) of ether (V), mp 122-124 ~ . 

d) In a similar manner, from 6.8 g of (I), I.I g of KOH, and 0.64 g of CdO we isolatedl.5 g (18%) of 

ether (V), mp 122-123 ~ 

e) A mixture of 6 g of hydrazide (IV), 1.1 g of KOH, and 0.64 g of CdO in 80 ml of dioxane was charged 

into the autoclave, acetylene was added, and the mixture was kept for I. 5 h at 180-i 90 ~ The residue from 

removal  of the solvent was passed through a column to give 0.5% of (V) with mp 123-124 ~ .o 

2-Vinyloxy-5-bromobenzamide (VI). Obtained by method a) in 40% yield,  mp 127-129 ~ (water), Rf 0.53. 
Found: C 44. 96; H 3. 28; Br 33 .27 ;N  5.42%. C~IsBrNO 2. Calculated: C 4 4 . 6 5 ; H  3 . 3 3 ; B r  33.00; N 5.78%. 

2 . -Ethoxy-5-bromobenzamide (IX). a) A mixture of 3 g of ether (VI) and 1 g of Raney Ni in 60 ml of abs.  
EtOH was placed in a 250-ml autoclave,  hydrogen was added (40 ati), and the mixture was kept for 4-5 h. We 
isolated 90% of {IX), mp 132-134 ~ (water), Rf 0.44. Found: C 44.27; H 3.96; Br 32.49; N 5.99%. CoH10BrNO2. 
Calculated: C 44.28; H 4.12; Br 32.73; N 5.73%. 

b) A mixture of 4.3 g of amide (III), 15 ml of 50% NaOH solution, and 22 g of EtBr in 20 ml of EtOH was 
refluxed for  12 h. We isolated 80% of (IX), mp 132-134 ~ 

2-Ethoxybenzamide (VIII). Method a) gave a 96% yield,  and method b gave a 20% yield of (VIII) with mp 
131-132 ~ (water) (cf, [4]), Rf 0.36. 
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2-Methy l -2 ,3 -d ihydro -4H-1 ,3 -benzoXaz in -4 -one  (X). A mixt~ure of 6 g of hydrazide (IV) and 2.6 g of 
CD(OAc)2 in 80 ml of dioxane was charged  into an au toc lave ,  acetylene was added, and the mixture  was kept 
for  1.5 h at 180-190 ~ The obtained liquid was pas sed  through a column. We isola ted  1% of (X) with mp 145- 
147 ~ (water) (cf. [5]). The mixed mel t ing  point With an authent~ic sample  was not dep res sed .  

cONCLUSIONS 

The reactions of acetylene with sahcy}amlde, salicylaldoxime, and salicylhydrazide gave the vinyl 
ethers of salicylamide and its bromo derivative, Depending on the catalyst, the vinylation of salicylhydrazide 
gives either the vinyl ether of salicylamlde or 2-methyl-2,3-dihydro-4H-l, 3-benzoxazin-4-one. 
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A L K A L I - C A T A L Y Z E D  H Y D R A T I O N  O F  
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Compara t ive  data a r e  given in the l i t e ra tu re  on the di rect ion of the ac id-  and base -ca t a lyzed  hydrat ion 
of the s t e r e o i s o m e r i c  no rca rene  epoxides [1]. The resu l t s  of studying the hydrat ion of the t r a n s -  (I) and c i s -  
epoxides (II) of 3 -ca rene  in the p re sence  of a base  a r e  repor ted  in the p re sen t  paper .  

t r ans -D io l s  (HI) and (IV) were  i so la ted  in an 85:15 ra t io  when t rans -epox ide  (I) was t r ea ted  with aqueous 
alkal i  solution.  
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Glycols (III), (IV), and (V) a r e  fo rmed  in a 1: 2:1 ra t io  when c i s -epoxide  (II) is t r ea t ed  in a s i m i l a r  manner .  
The p rev ious ly  desc r ibed  [2, 3] products  were  identified by d i rec t  compar i son  with authentic s ample s .  

As a r e su l t ,  the base -ca t a lyzed  hydrat ion of the cycl ic  oxide occurs  at  both of the C - O  bonds.  H e r e ,  
i f  in the t r ans - epox ide  (I) the react ion  p roceeds  predominant ly  at the secondary  cen te r ,  then in the c i s - i s o m e r  
(H) the products  of opening a tboth of the C - O b o n d s  are  r e p r e s e n t e d t o  equal degree .  The fact that, together  with 
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