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The debenzylation of N-benzyl imidazo[1,2-a]benzimidazoles  with sodium in liquid ammonia 
was studied. The debenzylat ion of the 2-phenyl-subst i tuted der ivat ive  is~accompanied by hy-  
drogenation of the outer  imidazole  ring to give 2-phenyl -2 ,3-d ihydro- lH- imidazo[1 ,2-a]ben-  
ztmidazole,  the alkylation of which in alkaline media  and neutral  media,  respect ively ,  gives 
the 1-methyl  der ivat ive  and the 9-methyl  der ivat ive.  The 1-methyl  der iva t ive  was subjected 
to quaternizat ion and bromination;  the l a t t e r  p roceeds  in the condensed benzene ring. De- 
benzylat ion of the 2-methyl  der iva t ive  of imidazo[1,2-a]benzimidazole is not accompanied by 
hydrogenation but gives 2-methyl -1  (9)H-imidazo[1,2-a]benzimidazole.  

In o r d e r  to obtain imidazo[1, 2-a]benzimidazole  der iva t ives  without substi tuents attached to the Nil 
group and in o r de r  to fu r the r  invest igate the biological  activity of compounds of this s e r i e s  [2], we under -  
took the debenzylation of 9-benzyl imidazo[1,2-a]benzimidazoles  by the action of sodium meta l  in liquid am- 
monia under  the conditions descr ibed  fo r  imidazole [3] and condensed imidazole sys tems  [4-6]. 

The action of 2 g-a tom of sodium meta l  on 9-benzyl-2-phenyl imidazo[1,2-a]benzimidazole  (I) leads to 
a mix tu re  of three  substances: the s tar t ing compounds (44%), a substance with mp 221~ 0II) (26%), and 2- 
phenylimidazo[1,2-a]benzimidazole (II) with mp 310 ~ (30%), which is identical to the compound synthesized 
f rom 2-aminobenz imidazole and phenacyl  bromide (see the following communication) and f rom 2-ch loro-  
benzimidazole  by the method in [7] (in [7] its melt ing point is too low, viz.,  287~ 
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When 4-5 g-a tom of sodium is used, p r imar i l y  III (90%) and a small  amount (,~ 9%) of K a r e  formed.  
The debenzylat ion is accompanied by hydrogenation of the outer  imidazole ring-and the format ion  of 2-phe-  
nyl -2 ,3-dihydro- lH-imidazo[1 ,2-a]benzixnidazole  (1119 (the debenzylation of 2,3-disubsUtuted 4-benzyl -  
pyrro lo[1 ,2-a]benzimidazoles  p roceeds  s imi la r ly  [5, 8]); this is conf i rmed by the resu l t s  of e iementa ry  anal-  
ys is  and the IR, UV, and PMR spec t ra  and also by the chemical  t r ans fo rmat ions  of the compound obtained. 

The IR spec t rum of HI contains a band of NI-I s t re tching vibrat ions at 3435 em -1 and a band a t  1640 
cm -1, which can be ascr ibed  to the C=N bond. The same bands appear  in the IR spec t rum of 2 ,3-dihydro-  
imidazo[1,2-a]benzimidazole,  which does not have a substi tuent in the 2 position [9]. 

The 2 ,3-dihydro der iva t ive  could not be dehydrogenated with chlorani l  in benzene [1_0] or even by the 
action of N-bromosucc in imide  [11]. 

* See [1] fo r  communication VI. 
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Fig. 1. UV spectra (in methanol): 

Fig.  2 

1) 2 -pheny l -2 ,3 -d ihyd ro - lH- imidazo [1 ,2 -  
a]benzimidazoles ;  2) 1 -me thy l -2 -pheny l -2 ,3 -d ihydro imidazo [1 ,2 -a ]benz imid -  
azole; 3) 9 -methy l -2 -pheny l -2 ,3 -d ihydro imidazo[1 ,2 -a ]benz imidazo le .  

Fig .  2. PMR s p e c t r u m  of 1 -me thy l -2 -pheny l -2 ,3 -d ihyd ro imidazo [1 ,2 -a ] -  
benz imidazo le  (in CDC13). 

Compound III  is r ead i ly  rnethylated with methyl  iodide in liquid ammonia  in the p r e s e n c e  of sodium 
amide  to give 1 -me thy l - subs t i t u t ed  IV in good yield.  The act ion of methyl  iodide in neut ra l  media  and de-  
composi t ion  of  the resu l t ing  hydriodide leads to 9 -me thy l  de r iva t ive  V. The band of s t re tch ing  v ibra t ions  
of the NII group van ishes  in the IR s p e c t r a  of the resu l t ing  1- and 9 -me thy l  de r iva t ives .  
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A c o m p a r i s o n  of the UV s p e c t r a  of HI, IV, and V with the spec t r a  of the 1H-, 1 -a lky l - ,  and 9-alkyl--  
2 ,3-dihydro de r iva t ives  of imidazo[1 ,2-a ]benz imidazo les  [9] conf i rms  the p roposed  s t ruc tu re s .  The e l ec -  
t ron ic  s p e c t r a  of al l  of these  compounds have  absorp t ion  bands at 285-300 nm, but, in addition, an a b s o r p -  
t ion m a x i m u m  at 244-246 nm is c h a r a c t e r i s t i c  for  the 1 -me thy l  and 1-H de r iva t ives  of imidazo[1 ,2-a]ben-  
z imidazole ,  while the 9 -me thy l  de r iva t ive  does not have a m a x i m u m  in this region (Fig. 1). 

Compounds IV and V a r e  read i ly  quaternized with methyl  iodide to give a qua te rna ry  salt ,  which is 
read i ly  c leaved in alkal ine media .  

Monobromo der iva t ive  VI is  f o r m e d  in quanti tat ive yield by the action of an equ imolecu la r  amount of 
b r o m i n e  on IV in ch lo roform.  In the PMR s p e c t r a  of IV and its b r o m o  de r iva t ive  (VI), the s ignals  f rom the 
th ree  pro tons  in the 2 and 3 posi t ions  appea r  as a complex  mul t ip le t  consis t ing of 9 l ines at 3.5-4.92 ppm, 
which a r i s e  as  a r e su l t  of coupling of the two nonequivalent gemina l  p ro tons  in the 3 posi t ion with one 
an0ther  and of each  of them with the pro ton  in the 2 posi t ion (an ABC sys tem).  The overa l l  intensity of all  
of the peaks  in this  region is  th ree  pro ton  units, which a t t e s t s  to the fact  that b romina t ion  p roceeds  in one 
of the a roma t i c  r ings .  The s ignals  of the pro tons  of the phenyl g roups  of the t h r e e - r i n g  s y s t e m  appea r  as  
a poor ly  reso lved  mul t ip le t  at 6.92-7.28 ppm (Fig. 2). Oxidation of VI with alkaline po ta s s ium p e r m a n g a -  
nate solution leads  to benzoic acid; this  excludes the en t ry  of b romine  into the phenyl ring in the 2 posit ion. 
Thus  bromina t ion  p r o c e e d s  in the condensed benzene  ring, but it was found to be dificult  to d e t e r m i n e  m o r e  
p r e c i s e l y  the posi t ion of the b romine .  In con t ras t  to 3 -b romo-2 -pheny l imidazo [1 ,2 -a ]benzhn idazo le  [12], 
the b romine  in VI does  not undergo  exchange with sodium n i t r i t e  and with amines  in d imethy l fo rmamide .  
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In an a t tempt  to obtain V by hydrogenat ion of 9 -methy l -2 -phenyl imidazo[1 ,2 -a ]benz imidazo le  by the 
Bi rch  method [13, 14] or  by ref luxing in a prot ic  solvent with sodium me ta l  [14], we isolated, in addition to 
the s ta r t ing  compound, 1 -methy l -2 -aminobenz imidazo le ,  which is apparent ly  fo rmed  as  a resu l t  of c leavage 
of the init ially obtained 9 -me thy l -2 ,3 -d ihydro  der iva t ive ,  which is unstable  to the act ion of alkal ine agents .  

In o r d e r  to study the nature  of the group in the 2 posit ion of 9 -benzyl imidazo[1 ,2-a]benz imidazole  on 
debenzylat ion and hydrogenation,  we synthesized 9 -benzy l -2 -methy l imidazo l [1 ,2 -a ]benz imidazo le  (VIII) by 
the usual  method  [15] s ta r t ing  f r o m  2 - a m i n o - l - b e n z y l b e n z i m i d z o l e  (VII) and bromoace tone .  Compound VIII 
can a lso  be  p r e p a r e d  d i rec t ly  f r o m  VII and acetone by using the method in [16] fo r  the p repa ra t ion  of qua-  
t e r n a r y  sa l t s  and eycl izat ion of the resu l t ing  imine in concentra ted hydrochlor ic  acid without isolation of it 
(see [17]). 

2 -Methy l - l (9 )H- imidazo l [1 ,2 -a ]benz imidazo le  (IX) was isolated in quanti tat ive yield by the act ion of 
sodium meta l  in liquid ammonia  on VIII. Thus  the outer  imidazole  r ing (at the C 2 -  C 3 bond) is not hydro-  
genated in this case.  The s t re tching v ibra t ions  of the NH group appear  as a dis t inct  band at 3480 cm -1 [18] 
in the IR spec t rum of the compound obtained. The PMR spec t rum is c h a r a c t e r i z e d  by the p r e sence  of s ig-  
nals  of the protons  of the CH 3 group at 2.05 ppm and by s ignals  of the protons of the ent i re  a r o m a t i c  s y s t e m  
at  6.9-7.1 ppm. 

A d i f f i cu l t - t o - s epa ra t e  mix tu re  of i somer i c  1 -methy l  and 9 -me thy l  de r iva t i ve s  is fo rmed  in the a lkyla-  
tion of 2 -methy l imidazo[1 ,2-a ]benz imidazo le  in alkal ine and neutral  media .  

EXPERIMENTAL 

The IR spectra of mineral oil suspensions or chloroform solutions of the compounds were measured 
with a UR-20 speetrophotometer. The UV spectra of methanol solutions were recorded with an SF-4A spec- 
trophotometer. The PMR spectra of 12% solutions of the substances in CDCI2 and CF3COOH were obtained 
with a PE-2305 spectrometer (60 MHz) with hexamethyldisiloxane as the internal standard. 

Debenzylation of 9-Benzyl-2-phenylimidazo[l,2-a]benzimidazole (1). A. A 0.5-g (0.02 g-atom)sam- 
ple of sodium was added in small portions in the course of 1 h to a suspension of 3.2 g (0.01 mole) of I in 
50-70 ml of liquid ammonia, after which the mixture was stirred for another 10-15 rain. It was then added 
carefully to a solution of 1.2 g (~, 0.02 mole) of ammonium chloride. The ammonia was evaporated, the res- 
idue was treated with chloroform, and the precipitate was removed by filtration and washed twice with 
chloroform. The chloroform solution was evaporated to a small volume and chromatographed with a col- 
umn filled with AI203. 9-Benzyl derivative I moved with the front. 2-Phenyl-2,3-dihydro-IH-imidazo[l,2-a]- 
benzimidazole (HI) was eluted with alcohol. Evaporation of the solvents gave 1.4 g (44%) of I and 0.7 g (30%) 
of HI. Compound HI was soluble in benzene, acetone, and hot alcohol, but insoluble in water. The snow- 
white needles had mp 221 ~ (from alcohol). IR spectrum (CHCI3); v NH 3435, v C=N 1643 cm -I. Found: C 
76.8; H 5.6; N 18.1%. C15HI3N 3. Calculated: C 76.6; H 5.5; N 17.9%. The product formed stable pierates 
and salts with mineral acids. 

The chloroform-insoluble residue was treated with hot water to remove the inorganic salts. Drying 
yielded 0.6 g (2670) of 2-phenyl-IH-imidazo[l,2-a]benzimidazole (II) as large colorless needles with mp 310 ~ 
(from DMF). The compound was only slightly soluble in most organic solvents. No melting-point depres- 
sion was observed for a mixture of this product with an authentic sample obtained from 2-aminobenzimid- 
azole. IR spectrum (mineral oil): VNH 3225, v C = N 1683 em -i. Found: C 77.3; H 4.7; N 18.0%. CIsHIIN3. 
Calculated: C 77.3; H 4.7; N 18.070. 

B. The reaction was carried out as in part A, but the amount of sodium was increased to 0.05 g-atom 
per 0.01 mole of I. After evaporation of the ammonia, the dry residue was treated with chloroform and re- 
moved by filtration. Evaporation of the chloroform gave 2.1 g (90%) of HI. The (CHCl~insofuble residue 
yielded 0.22 g (9.170) of If. 

l-Methyl-2-phenyl-2,3-dihydroimidazo[l,2-a]benzimidazole (IV). A. A 0.46-g (2 mmole) sample of 
III  was  added with s t i r r ing  to a solution of sodium amide  obtained f r o m  0.05 g (2 g-a tom)  of sodium in 50 
ml  of liquid ammonia  containing a few c r y s t a l s  of Fe(NO3) 3. Af ter  30 min, 0.28 g (2 mmole)  of cold methyl  
iodide was added, and the mix tu re  was s t i r r e d  fo r  ano ther  20 rain. The ammonia  was  then evaporated,  and 
the dry  res idue  was  t r ea ted  with ch loroform.  The ch lo ro fo rm solution was f i l te red  to r e m o v e  the inorganic 
sal ts ,  and the f i l t r a te  was evaporated.  The yield of IV was 0.49 g (,-, 1007O). Recrys ta l l i za t ion  f r o m  aqueous 
alcohol gave snow-white needles  of the monohydra te  with mp  112 ~ Found: N 16.17O. C16H15N 3 �9 H20. Cal-  
culated: N 15.770. The c r y s t a l  hydra te  readi ly  lost  w a t e r  on drying at 100-105 ~ to give the anhydrous  com-  
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pound with mp 146". IR spec t rum (CHC13): vC= N 1643 cm -i .  Found: C 77.2; H 5.9; N 17.0%. C16H15N 3. 
Calculated: C 77.1; H 6.0; N 16.9%. The hydrochlor ide  was obtained as fine snow-white needles with mp 
234 ~ (from a l c o h o l - e t h e r ) .  Found: C 67.3; H 5.6; C1 12.3; N 14.8%. C~6H15N3"HC1. Calculated: C 67.3;: 
H 5.6; C1 12.4; N 14.7%. 

B. This same compound was obtained by the action of sodium in liquid ammonia  on 9 -benzy l -2 -phe-  
nyl imidazo[1,2-a]benzimidazole  methiodide, but in this case the compound was more  impure,  and the yield 
was 60%. 

9-Benzyl-2-phenyl imidazo[1 ,2-a]benzimidazole  Methiodide. An alcohol solution of I was refluxed with 
excess  methyl  iodide for  12 h to give co lor less  needles (70%) with mp 257" (dec., f rom alcohol). Found: 
C 59.4; H 4.5; I 27.0; N 9.1%. C23H20IN 3. Calculated: C 59.3; H 4.4; I 27.3; N 9.0%. 

9-Methyl -2-phenyl -2 ,3-d ihydroimidazo[1 ,2-a]benzimidazole  Hydriodide (X). A solution of 0.46 g (2 
mmole) of III and 0.5 ml of CH3I in 10 ml  of ethanol was refluxed for  4 h. The next day, the resul t ing p re -  
cipitate (0.59 g) was removed by filtration, and the mother  l iquor was treated with e ther  to give an additional 
0.12 g of substance for  an overal l  yield of 95% of snow-white needles with mp 236" (from alcohol). Found: 
C 51.2; H 4.4; I 34,1; N 11.2%. Cl~H15Na. HI. Calculated: C 50.9; H 4.3; I 33.7; N 11.1%. 

9-Methyl -2-phenyl -2 ,3-d ihydroimidazo[1 ,2-a]benzimidazole  (V). A sample of X was heated on a water  
bath with excess  10% ammonium hydroxide or  with sodium carbonate solution until the solid was converted 
to a co lo r l ess  oil, which was separated (or extracted with CHC13), washed with water,  and vacuum-dried 
over  P20~ to give a d i f f icu l t - to-crys ta l l ize ,  hygroscopic,  ca rame l - l ike  substance (in 60% yield) with mp 65 ~ 
The hydrochlor ide  was obtained as fine snow-white needles with mp 258 ~ (from a l coho l - e the r ) .  Found: C 
67.5; H 5.8; C1 12.4; N 14.9%. Cl~H15N 3"HC1. Calculated: C 67.3; H 5.6; C1 12.4; N 14.7%. 

l (9) -Methyl -2-phenyl -2 ,3-d ihydroimidazo[1 ,2-a]benzimidazole  Methiodide. This compound was ob- 
tained in quantitative yield by refluxing an alcohol solution of IV or  V with methyl  iodide for  3 h. The large 
color less  needles had mp 234" (dec., f rom alcohol). Found: C 52.5; H 4.7; I 32.6; N 10.7%. CI?H18IN 3. Cal- 
culated: C 52.2; H 4.6; I 32.4; N 10.8%. 

x -Bromo- l -me thy l -2 -pheny l -2 ,3 -d ihyd ro imidazo [1 ,2 -a ]benz imidazo le  {VI). A solution of 0.2 ml  (4 
mmole) of bromine in 5 ml of CHC13 was added slowly with vigorous s t i r r ing  to a solution of 1 g (4 mmole) 
of IV in 10 ml  of dry  CHC13. After  all of the bromine had been added, s t i r r i n g  was continued for  another  
30-40 min, and the ch loroform was then evaporated.  The residue was a color less  t ransparent  oil that c r y s -  
tal l ized rapidly on t r i tura t ion with e ther  to give 1.56 g (95%) of fine snow-white needles with mp 268 ~ (from 
a l coho l - e the r ) .  Found: C 47.2; H 3.6; Br  39.2; N 10.5%. C16HI4BrN 3 . H B r .  Calculated: C 47.0; H 3.7; 
Br  39.0; N 10.3%. Base VI was isolated by t rea tment  of the hydrobromide with 10% sodium hydroxide solu- 
tion. The resul t ing large  co lor less  needles had mp 195 ~ (from alcohol). Found: C 58.7; H 4.0; Br  24.2; 
N 12.6%. C16H14BrN 3. Calculated: C 58.6; H 4.3; B r  24.3; N 12.8%. 

Oxidation of Bromo Derivat ive VI. A 1-g sample of wate r -mois tened  VI was added to a solution of 
2.5 g of KOH and 1,5 g of KMnO 4 in 20 ml  of water,  and the mixture  was refluxed for 1.5 h, af ter  which 1 .5g 
of KMnO 4 was added, and the mixture  was refluxed for another  1 h. Two to three  drops  of alcohol were then  
added to the suspension until the solution was completely decolorized.  The MnO 2 was removed f rom the 
hot solution by filtration, and the f i l t ra te  was acidified with acetic acid and extracted with ether.  Evapora-  
tion of the e ther  gave 0.24 g (67%) of benzoic acid with mp 122 ~ (from water).  No melt ing-point  depress ion  
was observed  for  a mix ture  with an authentic sample  of the acid. 

Action of Sodium on 9-Methyl-2-phenyl imidazo[1 ,2-a]benzimidazole  in Liquid Ammonia .  A stable 
blue colorat ion was not formed by the action of a fivefold amount of sodium on the 9 -methy l -2-phenyl  der iv -  
ative under the conditions descr ibed above for  the debenzylation of I. The ammonia  was evaporated, and 
the dry  res idue was t reated with CHC13. The chloroform was evaporated, and  the viscous mass ,  which had 
the strong odor of ethylbenzene, was t r i tu ra ted  with ether.  The resul t ing crys ta l l ine  solid was removed 
by fi l t rat ion to give 0.9 g (61%) of 2 -amino- l -me thy lbenz imidazo le  as shiny white pla tes  with mp 201 ~ (from 
alcohol). No melt ing-point  depress ion  was observed  for  a mixture  with an authentic sample of the com- 
pound. The e ther  solution yielded 0.95 g (38%) of the s tar t ing compound. 

3 -Ace tony l - l -benzy l -2 - iminobenz imidazo l ine  (X D. A 6.6-ml (0.08 mole) sample of bromoacetone  
was added to a hot solution of 17.8 g (0.08 mole) of VII in 150 ml  of ethanol, and the mixture  was s t i r red  
thoroughly while cooling the f lask with cold water .  After  10-15 min, the precipi ta ted hydrobromide  of XI 
was removed by filtration, washed with ether,  and dried at 110 ~ to give 23.5 g (82%) of a product  with mp 
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213 ~ (from alcohol-e ther) .  Found: C 57.0; H 5.1; Br  22.6; N 11.8%. C17H17N30.IIBr. Calculated: C 56.7; 
H 5.0; Br  22.2; N 11.7%. 

Base XI was isolated by treating the hydrobromide with ammonia. The fine snow-white needles had 
mp 158-159 ~ (from alcohol). IR spectrum (CHC13): vCO 1745, VC= N 1650, VNt t 3360, ~Ntt 1620 cm-l. Found: 
C 72.9; H 6.2; N 15.0%. C17HtTN30. Calculated: C 73.1; H 6.1; N 15.0%. 

9-Benzyl-2-methylimidazo[1,2-a]benzimidazole (VIII). A. A 5-g sample of the hydrobromide of XI 
was refluxed in 150 ml of concentrated hydrochloric acid for 2 h, af ter  which the mixture was cooled, and 
the hydrochloride of VIII (4.18 g) was removed by filtration, washed with water, and dissolved by heating 
in alcohol in the presence of ammonia. The solution was then cooled, and the VIII was precipitated with 
cold water to give 3.45 g (95%) of white fibrous crystals  with mp 111 ~ (from aqueous alcohol) af ter  vacuum 
drying over P205. The compound was hygroscopic and readily formed a crystal  hydrate with mp 80 ~ The 
product was identical to the compound previously obtained [1] by saponification of 9-benzyl-2-methyl-3-  
carbometboxyimidazo[1,2-a]benzimidazole with hydrochloric acid. 

B. A 0.64-g (2.5 mmole) sample of finely ground iodine was added in portions to a s t i r red solution of 
1.12 g (5 mmole) of VII in 10 ml of acetone, and the mixture was refluxed for 1 h. The next day, the ace- 
tone was removed by distillation, and 15 mt of concentrated hydrochloric acid was added to the residue. 
The acid mixture was refluxed for 1.5 h, and the solution was cooled, made alkaline with ammonia, and ex- 
tracted with chloroform. The chloroform layer was separted, and the crystals  of VII (0.55 g; 50% of the 
amine introduced into the reaction) were removed by filtration and washed with chloroform. The fil trate 
was evaporated to a small volume and chromatographed on A1203 (with CHC13 as the eluent). The yield of 
VIII with mp 111 ~ (after drying) was 0.54 g (87% based on the amount of amine that underwent reaction). 

2-Methyl-1 (9)H-imidazo [1, 2-a]benzimidazole (IX). A 10-mmole sample of VIII was debenzylated with 
25 g-atom of sodium. The ammonia was evaporated, the residue was treated rapidly with dry chloroform, 
the inorganic salts were removed by filtration, and the chloroform was evaporated to give a quantitative 
yield of brownish crystals  of IX. The reaction product was quite unstable and decomposed on storage in 
a i r  and light. The yellowish pr isms had mp 194 ~ (dec., from benzene). The compound was soluble in ace- 
tone and alcohol, but insoluble in water and petroleum ether. IR spectrum (CHC13): ~NH 3480, 6NH 1615, 
~'C=N 1650 cm -1 [19]. Found: C 70.4; I-I 5.5; N 24.3%. C10HgN3. Calculated: C 70.2; H 5.3; N 24.5%. 

L I T E R A T U R E  C I T E D  

t.  A.M.  Simonov, V. A. Anisimova, and T. A. Borisova, Khim. Geterotsikl. Soedin., 111 (1973). 
2. A.M. Simonov, A. A. Belous, V. A. Anisimova, and S. V. Ivanovskaya, Khim.-Farmats .  Zh., No. 1, 

7 (1969). 
3. R .G.  Jones, J. Am. Chem. Soc., 71, 383 (1949). 
4. J . A .  Carbon, J. Am. Chem. Soc., 80, 6083 (1958). 
5. P .M.  Kochergin, Yu. N. Sheinker, A. A. Druzhinina, R. M. Palei, and L. M. Alekseeva, Khim. Get- 

erotsikl. Soedin., 826 (1971). 
6. J . A .  Carbon, J. Org. Chem., ~ 579 (1960). 
7. V, S. Ponomar'  and P. M. Kochergin, Khim. Geterotsikl. Soedin., 253 (1972). 
8. R .M.  Palei, "Synthesis and some transformations of pyrrolo[1, 2-a]benz imidazole derivatives," 

Authorrs Abstract of Dissertation, Moscow (1969), p.23. 
9. R . J .  North and A. R. Day, J. Heterocyel.  Chem., 6, 655 (1969). 

10. L.N.  Yakhontov and M. S. Sokolov, Khim. GeterotsikI. Soedin., 1111 (1969). 
11. P. Baumgartner, R. Paioni, and W. Jenny, Helv. Chim. Acta, 54, 266 (1971). 
12. A.M. Simonov and V. A. Anisimova, Khim. GeterotsikL Soedin., 1102 (1968). 
13. Reactions and Methods for  the Investigation of Organic Compounds [Russian translation], Vol. 20, 

Khimiya, Moscow (1969). 
14. H.O.  House, Modern Synthetic Reactions, W. A. Benjamin, Inc. (1965), p. 50. 
15. A.M. Simonov, V. A. Anismova, and L. E. Grushina, Khim. Geterotsikl. Soedin., 838 (1970). 
16. L .C .  King, J. Am. Chem. Soc., ~ 894 (1944). 
17. N.O.  Saldabol, L. L. Zeligman, and S. A. Giller, Khim. Geterotsikl. Soedin., 860 (1971). 
18. N. Fuson, M. L. Josien, R. L. Powell, and E. Utterbark, J. Chem. Phys., 29.0, 145 (1952). 
19. E. Lieber,  D. R. Levering, and L. J. Patterson, Anal. Chem., 23, 1594 (1951). 

730 


