
C O N C L U S I O N S  

1. We studied the reaction of 1,3,3,5-tetrachloropentane, 1,1,1,3-tetrachloro-3-phenylpropane, and 
2,2,4-trichloropentane with zinc in diverse solvents as the medium, which reaction leads to the formation of 
substituted cyclopropanes. In acetic acid the reduction of the chiorine-containing groupings to give alkanes 
becomes significant. 

2. The reductive cyclization of 2,2,4-trichloropentane with Zn in ethanol, acetic acid, orDiYIF leads to 
the predominant formation of cis-l ,2-dimethylcyclopropane. 

3. On the example of 1,1-dichloro-2-phenylcyclopropane and 1-chloro-l-methyl-2-phenylcyclopropane 
it was shown that when these compounds are heated with Zn in ethanol the C-C1 bend is practically not reduced. 
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It is known that ethylenic dienophiles react  with oxazole derivatives, including the 2-alkyl-substituted 
derivatives, on the type of 1,4-cycloadditi0n to give the corresponding pyridines [1]. Oxazoles with substi- 
tuents in the 4 and 5 positions of the ring were used in the reaction with acetylenic dienophiles; this condensa- 
tion also proceeds by the diene synthesis scheme and leads to functionally substituted furans [2]. 

While studying the condensation of some simple 2-alkyl-substituted oxazoles (2,4-dimethyl-, 2,5-di- 
methyl-,  2,4,5-tr imethyl- ,  and 2-ethyl-4,5-dimethyloxazole) with acetylenediearboxylic es te r  (ADE) we found 
that in this case the acetylenic addend does not add in the 1,4 position, but rather  to the azomethine bond of 
the ring. As the resul t  of adding 2 moles of ADE to 2,5-dimethyloxazole we obtained a crystalline substance 
C17H19NOg(I), which, based on the PMR spectral data, contains a CH 3 group on the sp2-hybridized C atom, a 
CH 3 group on the unsaturated C atom, and four COOCH 3 groups. 
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2,4-Dimethyloxazole  under  the s a m e  conditions fo rms  a c rys ta l l ine  subs tance  C17H19NO s (II), whose PMR 
s p e c t r u m  had, bes ides  the s ignals  of one CH 3 group on C (sp 2) and four COOCH 3 groups ,  the s ignals  of single 
protons with 6 4.24, 5.40, and 5.60 ppm. Compound (I1) is fo rmed  if the 2-CH 3 group df the oxazole takes par t  
in the condensat ion with ADE. 

2 ,4 ,5 -Tr ime thy loxazo le  when r eac t ed  with ADE behaves  Iike 2 ,4-d imethyloxazole ,  and fo rms  an adduct 
of compos i t ion  C18H21NO 9 with a dihydroazepine s t r u c t u r e  (III). F r o m  the condensat ion products  of 2 - e t h y l - 4 , 5 -  
d imethyloxazole  we re  i so la ted  the dihydroazepine C 19H23NO9 (IV) and a compound of composi t ion  C19H23NOa, 
whose PMR s p e c t r u m  contains  the s ignals  of th ree  CH 3 groups on C (sp2), four COOCH 3 groups ,  and a s inglet  
with 5 3.38 ppm, which in intensi ty  co r r e sponds  to two protons.  Such a se t  of s t ruc tu ra l  e lements  is in a g r e e -  
ment  with the fo rmula  of (V). 

R R R 
H3C~------~ j - - ~  H3C " N R R R �9 R R 

(IV) (V) (VI) (VII) 

A s i m i l a r  type of t r an s fo rm a t i on ,  with the fo rma t ion  and i somer i za t i on  of bicyclie adducts with s ix -  and 
s e v e n - m e m b e r e d  r ings  [3, 4], was  obs e rved  prev ious ly  on the example  of the condensat ion of a roma t i c  h e t e r -  
cyc les ,  and speci f ica l ly  pyr id ines ,  th iazoles ,  benz imidazoles ,  and benzoxazoles  with ADE. 

Compounds (I)-(V) a r e  fo rmed  in yie lds  of 2-9%; the ma jo r  por t ion of the s ta r t ing  oxazoles  turns to a t a r  
during synthes is .  Together  with (1)-iV), f r o m  the r eac t ion  mix tures  w e r e  isolated,  in an amount of 8-10%, 
c rys ta l l ine  subs tances  with mp 130-160~ and tool. wt. 400-500, i n w h o s e  PMR s p e c t r a  can be seen  the broad 
s ignals  of CH 3 groups in the 2-2.4 ppm region  and COOCH~ groups in the 3.4-3.8 ppm region.  These  adducts 
when heated  decompose  into the s ta r t ing  oxazole and es t e r .  

The speci f ic  effect  of the 2 -me thy l  group is apparent ly  r e s t r i c t e d  to the gamut  of a lky l - subs t i tu ted  oxa-  
zo les ,  s ince 2 - m e t h y l - 4 - p h e n y l -  and 2 -methy l -5 -bu toxyoxazo le  condense with ADE like o rd inary  azadienes .  
If these  reac t ions  a r e  run  under  cooling, then the s t a r t ing  m a t e r i a l s  a re  r e c o v e r e d  unchanged, and only fu ran-  
d icarboxyl ic  e s t e r s  (VI) and (VII) a r e  f o rm ed  when they a r e  run  in refluxing benzene or  toluene; the 1 ,2 -cye lo-  
addition products  w e r e  not detected. 

E X P E R I M E N T A L  

The PMR s p e c t r a  w e r e  r e c o r d e d  on a Var ian  DA-60- IL  s p e c t r o m e t e r  (60 MHz) re la t ive  to HMDS in 
CDC13. 

Expe r imen ta l  P rocedure .  To a mix ture  of 0.041 mole of the oxazole and 0.017 mole of K2CO 3 in 10 mt 
of benzene was  added at 0~ in drops ,  0.041 mole of ace ty lenedicarboxyl ic  e s t e r  (ADE), a f t e r  which the m i x -  
ture  was kept at 0~ for  2-3 h, heated to 20~ and ch romatographed  on a column packed with neutral  A1203, 
with succes s ive  elution of the r eac t ion  products  by di isopropyl  e ther ,  THF,  and methanol.  

Te t r ame thy l -2 ,7a -d ime thy lpy r ido [1 ,2 -b ]oxazo le -4 ,5 ,6 ,7 - t e t r aca rboxy la t e  (I), r ed  powder,  mp 180-182~ 
(from methanol);  y i e ld  2.5%; mol. wt. (based on m a s s  spec t rum)  381. PMR s p e c t r u m  (5, ppm): 1.17 s (3H), 
2.26 d (3H, J = 1 Hz), 3.7 m (12H), 6.7 q (1H, J = l I I z ) .  Found: C 53.84; H 5.06; N 3.60%. C17H19NOg. Cal -  
culated: C 53.60; H 4.98; N 3.68%. 

Te t r ame thy l -3 -me thy l -4 ,5 -d ihydroazep ino [1 ,2 -b ]oxazo le -4 ,5 ,6 ,7 - t e t r aca rboxy la t e  (II), yellow powder,  
mp 159-160~ (f rom methanol);  y ie ld  2%; tool. wt/ (based on mass  spec t rum)  381. PMR s p e c t r u m  (5, ppm): 2.05 
d (3H), 3.64 m (12H), 4.68 s (1H), 5.38 d (1H, J = E Hz), 5.60 d (1H, J = 5 Hz), 6.80 q (1H). Found: C 53.90; 
H 5.10; N 3.56%. C17H19NOg. Calculated: C 53.60; H 4.98; N 3.68%. 

Te t r ame thy l -2 ,3 -d ime thy l -4 ,5 -d ihyd roaz  epino[ 1,2-b] oxaz o le -4 ,5 ,6 ,7 - t e t r aca rboxy la t e  (IID, yellow pow- 
der ,  mp 200-202~ (from methanol);  y ie ld  9%; tool. wt. (based on m a s s  spect rum) 395. PMR s p e c t r u m  (5, 
ppm): 2.01 s (3H), 2.10 s (3H), 3.60 m (12H), 4.67 s (1H), 5.31 d (1H, J = 5 Hz), 5.45 d (1H, J = 5 Hz). Found: 
C 55.03; H 5.20; N 3.52%. C18H2iNOa. Calculated: C 54.70; H 5.32; N 3.54%. 

Te t r ame thy l -2 ,3 ,8 - t r ime thy l -4 ,5 -d ihydroazep ino [  1,2-b] oxaz o le -4 ,5 ,6 ,7 - t e t r aca rboxy la te  (IV), g r een  
powder ,  mp 170~ (f rom methanol);  y ie ld  3%; tool. wt. (based on m a s s  spec t rum)  409. PMR s p e c t r u m  (5,ppm): 
1.76 s (3H), 1.96 s (3H), 2.09 s (3H), 3.62 s (12H), 5.28 d (1H, J =  5 Hz), 5.50 d (1H, J = 5  Hz). Found: C 
56.12; H 5.56; N 3.38%. C19H23OsN. Calculated: C 55.80; H 5.64; N 3.42%. 
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Trimethy~-2~3~7-trimethy~-7a-carb~methoxymethy~pyrid~[ ~2-b]oxaz~e-4~5~6-tricarb~x~ate (V) ~ white 
powder,  mp 138-140~ (from chloroform);  y ie ld  4%; tool. wt. (based on mass spectrum) 409. PMR spec t rum 
(5, ppm): 2.10 s (3H), 2.15 s (6H), 3.38 s (2H), 3.60 m (12H). Found: C 56.12; H 5.58; N 3.40%. CloI-I23NOa. 
Calculated: C 55.80; H 5.64; N 3.42%. 

Exper imenta l  Procedure .  A mixture  of 0.03 mole of the oxazole and 0.03 mole of ADE in 10 ml of benzene 
(toluene) was ref luxed for 3.5 h. The corresponding furandicarboxyl ic  e s t e r s  were  isolated by distillation. 

Dimethyl e s t e r  of 2-butoxy-5-methyl furan-3 t4-d icarboxyl ie  acid.(VI), bp 160-165 ~ (5 mm); yield 21%. 
PMR spec t rum (5, ppm): 0.9 t (3H), 1.48 q (2H), 1.9 n.m. (2H), 2.05 s (1H), 3.64 s (6H~, 4.05 n.m. (2HL Found: 
C 57.40; H 6.58%. C13HIsO ~. Calculated: C 57.80; H 6.68%. 

Dimethyl e s t e r  of 2 -methyl furan-3 ,4-d icarboxyl ie  ac id  (VII), bp 115-117 ~ (5 ram); yield 60%; cf. [5]. 

C O N C L U S I O N S  

The condensation of s imple 2-a lkyl-subst i tu ted oxazoles with acetylenediearboxyl ic  e s t e r  proceeds  at the 
azomethine bond of the oxazole ring. 

1. 
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It is known that the chloromethyl  e thers  of monohydric alcohols alkylate the salts  of N-alkylamides and 
imides of carboxylic  acids at the ni trogen atom [1, 2], and the salts  of the N-alkylamides of nitr ic acid (salts 
of p r imary  nitramines) at both the ni trogen atom and the oxygen of the ni tro group [3]. 

We studied the possibil i ty and di rec t ion of alkylating a s e r i e s  of amides and imides using ethylene glycol 
, ~ ' -d i ch lo roe the r s  on the example of react ing 2,3-dichlorodioxane (I) and 1 ,2-dichloro-1,2-dimethoxyethane 

(ID with the Ag salts  of N-methyl tosylamide (IIIa), N-methyln i t ramine  (IIIb),* di tosylimide (HIc), N-ni t ro tosyl -  
imide (IIId), and N-ni t roure than  (Hie). 

The N-alkylat ion products were  isolated in low yields (10-25%) as the r e su l t  of react ing (I) with the Ag 
salts  of (IHa), (IHb), (IIId), and (IIIe). In the case of react ing (I) with the Ag sal t  of (HIc) the yield of the alkyla-  
tion product  was 62%. 

R l 

i 
On. C l RI / 0 ~  N /  2 

--C1 R ~/ --N--R1 
0 \O  / \R~ 

(1) (IVa--e) 
RI=Me,R2=p-MeC6tt4S02 (a); RI=Me, RS=N02 (b~; RI=RS~p-MeCsH4S02 {.c); 
RI=NO~, R~=p-MeCatI4SO~ Ida; RI=NO~, R~=CO~Et (e). 

*Compound (IIIb) was reac ted  with (II) as the t r ie thylammonium salt. 
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