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Various paths fo r  the synthesis  of 4 -methy lamino-3-aminovera t ro le  (I) f rom 4-amino-3-  
n i t rove ra t ro le  (ID were  investigated, and it was found that I can be obtained in a high 
overal l  yield of 65% through the tosyl der ivat ive  of II. 1-Methyl-4 ,5-dimethoxybenzimid-  
azolone, 1-methyl-4 ,5-dimethoxybenzimidazole  and its 2-phenyl- ,  2 -ch lo ro - ,  and 2-di -  
methylamino der iva t ives  were  synthesized on the basis  of I in o rde r  to investigate the i r  
biological activity.  It was established that the chemical  p rope r t i e s  of vicinal ly  disubst i -  
tuted ve r a t ro l e ,  pa r t i cu la r ly  the increased  basic i ty  of II, a re  de termined  to a significant 
degree  by s te r i c  s t ra ins  caused by bulky substi tuents.  It is shown that 85% formic  acid 
can be successful ly  used in place of 98-100% formic  acid for  the N-formylat ion of 
a romat ic  amines with a mixture  of fo rmic  acid and acet ic  anhydride.  

Investigation of the biological act ivi ty of the previous ly  synthesized dimethoxy der ivat ives  of benz-  
imidazole [1] has shown that severa l  of them, par t i cu la r ly  1-methyl-6 ,7-dimethoxybenzimidazole  and its 
2-dimethylamino der ivat ive ,  a re  capable of stimulating the res i s t ance  of an organism to infectious d i seases  
[2]. In this connection we undertook the synthesis  of the previous ly  unknown number  of 1 -methy l -4 ,5 -d i -  
methoxybenzimidazole der iva t ives .  The previous ly  undescr ibed 4 -methy lamino-3-aminovera t ro le  (I) can 
se rve  as  the key compound for  this synthesis .  I could be obtained by using 4 -amino-3 -n i t rove ra t ro l e  (l'I) 
as the s tar t ing compound [3-5]. 
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Several  paths can be used to accompl i sh  the t r a n s f o r m a t i o n  II -~ I .  The s imples t  of these  is the di-  
r ec t  methylat ion of II. Thus unsubst i tuted o-n i t roani l ine  is quite se lec t ive ly  methyla ted  by methyl  iodide 
[6,7], methanol  [8], and, as shown by our  expe r imen t s ,  by dimethyl  sulfate to the N-methyl  der iva t ive .  How- 
eve r ,  t h in - l aye r  ch roma tog raphy  (TLC) on a luminum oxide demons t ra t ed  that secondary  (T/I) and t e r t i a r y  
(IV) amines  a re  fo rmed  in approx imate ly  equal amounts  during methyla t ion  of II with methyl  iodide, di-  
methyl  sulfate,  and methyl  tosyla te .  The i r  p r e p a r a t i v e  separa t ion  is a s soc ia t ed  with la rge  l o s s e s .  Conse-  
quently, consider ing the l abor iousness  involved in obtaining II ( f rom vanillin) [3-5], this  method should be 
cons idered  to be unsuitable for  the synthes is  of I .  

A method based  on reduct ion of the N- fo rmyl  der iva t ive  of IT (V) seemed  of equal a t t r a c t i venes s .  It 
is  well  known that the fo rmylamino  group can be read i ly  reduced with l i thium aluminum hydride to the 
methy lamino  group [91. The ni t ro  group can be s imul taneous ly  reduced in the p r o c e s s  to NH 2 [10]. F o r m y l -  
ation of I~ occu r s  even  on refluxing I~ with 85% fo rmic  acid,  but the yield of V did not exceed 60%. One 
genera l ly  u se s  e i ther  98-100% fo rm i c  acid or  a mix ture  of it with acet ic  anhydride [11] to r a i s e  the yield 
during N-formyla t ion .  It turned out that V can be obtained in high yield (approximate ly  90%) on t r e a t m e n t  
of II with a mix tu re  of 85~ fo rmic  acid with acet ic  anhydride taken in 10% exeess  with r e spec t  to the quan- 
t i ty  r equ i red  for  reac t ion  with the wa te r  contained in the fo rmic  acid and evolved during aeylat ion.  The 
fo rmat ion  of an aeetyl  der iva t ive  of II was  detected by TLC only for  l a rge  e x c e s s e s  of acet ic  anhydride.  
The use of a mix tu re  of 85% fo rm i c  acid with acet ic  anhydride is apparent ly  expedient for  the N - f o r m y l a -  
tion of o ther  amines .  * Compound V was  reduced with l i thium a luminum hydride  in e ther  to give a low 
yield of diamine I which was read i ly  oxidized in a i r .  

An a t tempt  was  subsequent ly  made to obtain Ill  by the action of methylamine  on 4 - b r o m o - 3 - n i t r o -  
v e r a t r o l e  (VI) synthesized by the Sandmeyer  reac t ion  f r o m  H [13]. However ,  it turned out that the methoxy 
group in the ortho posi t ion with r e s pec t  to the ni t ro  group is p r i m a r i l y  r ep laced  r a t h e r  than the b romine  
a tom.  In the p r o c e s s ,  nitrophenol VII (the s t ruc tu re  was demons t ra ted  by convers ion  to VI on methyla t ion 
with dimethyl  sulfate) with insignificant contaminat ion by 4 - b r o m o - 3 - n i t r o - 2 - m e t h y l a m i n o a n l s o l e  (VIII) is  
p r i m a r i l y  fo rmed  in the aqueous alcohol solution. The unusual behavior  of VI is  undoubtedly due to weaken-  
ing of the bond of the methoxy group with the a roma t i c  r ing because  of s t e r i c  hindrance c rea ted  by the ad-  
jacent  subst i tu tents ,  since the bromine  a tom is smoothly  rep laced  in the i somer i c  4 - n i t r o - 3 - b r o m o v e r a -  
t ro le  under  the san~.e conditions [3]. 

We succeeded in obtaining III only by using methyla t ion of the tosyl  der iva t ive  of II (X) (variant  II 
IX-~  X ~ III -~ I).  In the p r o c e s s ,  it was  obse rved  that a whole s e r i e s  of side reac t ions  occur  along with the 
m a j o r  reac t ions  during tosyla t ion of II and detosylat ion of X under  the conditions used for  o-n i t roani l ine  
[14] and 2 -n i t ro -p -an i s id ine  [15] (heating with toluene sulfonyl chloride in pyridine and hydro lys i s  by hea t -  
ing in concent ra ted  sulfur ic  acid). We the re fo re  a t tempted to accompl i sh  these  r eac t ions  under  m i ld e r  con- 
dit ions.  In fact ,  by moni tor ing the course  of the reac t ion  by TLC,we  found that  H is a lmos t  quant i ta t ively 
tosy la ted  in pyr idine in room t e m p e r a t u r e  in 15 rain, while saponif icat ion of X (also at r o o m  tempera tu re )  
g ives  95% of III in i .5  h. It is  in te res t ing  to note that tosyla t ion of o-ni t roani l ine  under  these conditions 
does not go to one-hal f  of i ts  extent in 24 h, while m o r e  than 12 h is n e c e s s a r y  for  the comple te  saponi f ica-  
tion of the tosyla te  of o-n i t roani l ine  (as moni to red  by TLC).  

These  r e s u l t s  a t tes t  to the apprec iab ly  g r e a t e r  nucleophi l ic i ty  of the amino  group of 4 - a m i n o - 3 -  
n i t rove ra t ro l e  (II) as  compared  with o-n i t roani l ine .  It might be a s sumed  that the bas ie i ty  of II is a lso  ap-  
p r e c i a b l y  h igher  than the bas ie i ty  of o-n i t roani l ine .  In fact ,  a pK a value of 1.4 :~ 0.1 was found for  II in 
aqueous med ium by spec t rophotomet ry ;  this  exceeds  the pK a value of o-n i t roani l ine  [16] by a f ac to r  of 1.7 
(Fig. 1). Simple calculat ion by the Ham m et t  equation indicates  that such a high pK a value for  II cannot be 
due only to the donor effect of the methoxy group in the pa ra  posi t ion with r e s p e c t  to the amino group.  Thus, 
the calculated pK a for  the i s om er i c  5 - a m i n o - 4 - n i t r o v e r a t r o l e  is  about - 0 . 1 . T  The bas ic i ty  of the amino 
group in II is apparen t ly  e levated  due to deflection of the n i t ro  and 2 -methoxy  groups  f r o m  the plane of the 
molecule .  Thus, the chemica l  p r o p e r t i e s  of the v ie ina l ly  disubst i tuted v e r a t r o l e s  a re  de te rmined  to a s igni-  
ficant extent by s t e r i c  s t r a ins  due to the l a rge  bulk of the subst i tuents .  

�9 In our  l a b o r a t o r y  this modif icat ion of the method was  success fu l ly  used for  the N- formyla t ion  of 5 - amino -  
lepidine for  a somewhat  l a rge  excess  of acet ic  anhydride (the amount of acet ic  anhydride was a lso  se lec ted  
during a de te rmina t ion  of the reac t ion  p roduc t s  by TLC on Al~O 3 [12]). 
t The pK a of 4 -me thoxy-2 -n i t roan i l i ne  is  0.77 [17]; the PK~ and p va lues  of the reac t ion  s e r i e s  for  ioniza-  
t ion of 4-  and 5-subst i tu ted  2-n i t roan i l ines  were  used in the calculat ions [17, 18]. 
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Fig. 1. UV spectra of 3-nitro-4-amino- 
veratrole (II) in aqueous solutions of 
various acidity: 1) H 0 0.09;-3.3; 2) pH 
1.03; 3) pH 1.43; 4) pH 1.65; 5) pH 2.87; 
4.25. 

The 3 - n i t r o - 4 - m e t h y l a m i n o v e r a t r o l e  (III) obtained by the 
tosyla te  method was reduced  with hydrogen in the p r e s e n c e  of 
Raney nickel .  To avoid oxidation of I i ts  alcohol solution was  
f i l te red  f r o m  the ca ta lys t  in a carbon dioxide a tmosphe re ,  and 
the base  was  immedia te ly  conver ted  to the dihydrochlor ide ,  
which is comple te ly  stable in the c rys ta l l ine  s ta te .  The di-  
hydrochlor ide  of I was used  to obtain 1 -me thy l -4 ,5 -d ime thoxy-  
benzimidazole  (XI) (by refluxing with fo rmic  acid),  i ts  2-  
phenyl der iva t ive  (XII) (via the method in [19]), and 1 -me thy l -  
4 ,5-dimethoxybenzimidazolone (XIII) (by fusing with urea) .  The 
l a t t e r  was  conver ted  to the 2 -ch lo roder iva t ive  (XIV) by the a c -  
tion of phosphorus  oxychloride;  the act ion of d imethylamine in 
benzene on XIV yielded 1 - m e t h y l - 2 - d i m e t h y l a m i n o - 4 , 5 - d i -  
methoxybenzimidazole  (X-V). 

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

3 - N i t r o - 4 - a m i n o v e r a t r o l e  (l-I) [3]. o - N i t r o v e r a t r i a m i d e  [3] [101 g (0.45 mole)],  t r i t u ra t ed  with a 
smal l  amount of wa te r ,  was  added to 325 g (8.1 mole) of NaOH in 1800 ml  of wate r .  The mix ture  was 
cooled to 0 ~ and 1 kg of c rushed  ice and 28 ml  (0.53 mole) of b romide  were  added with v igorous  s t i r r ing  
below the liquid sur face ,  the reby  maintaining a t e m p e r a t u r e  no higher  than 0 ~ The mix ture  was s t i r r ed  
fo r  20 min at 0 ~ heated to 50 ~ the o r a n g e - r e d  solution was  f i l te red ,  and the f i l t ra te  was heated to 90-95 ~ 
In the p r o c e s s  ]I sepa ra ted  in the f o r m  of a red  oil.  This  was cooled to 5 ~ and the resul t ing red  c r y s t a l s  of 
II were  f i l t e red  to give 73 g (82%) of II with mp 67-69~ a f t e r  one c rys ta l l i za t ion  f r o m  50% alcohol (1:20) 
the product  had mp 71-73 ~ (74 ~ [3]). R f  0.21 (chloroform),  0.6 (ether) .* 

3 - N i t r o - 4 - f o r m y l a m i n o v e r a t r o l e  (V). Acetic  anhydride [13.5 ml (0.13 mole)]  was  added with s t i r r ing  
to 12.5 ml  (0.25 mole) of 85% fo rm i c  acid and a f te r  10 min  0.5 g (0.0025 mole) of II was  added at r oom t e m -  
p e r a t u r e ,  and the mix tu re  was  s t i r r e d  for  40 min.  The mix tu re  was  then evapora ted  in vacuo to d ryness ,  2 
ml  of w a t e r  was added, and the mix tu re  was neut ra l ized  with sodium carbonate  to pH 4-5.  The prec ip i ta te  
was  f i l te red  and washed with wa te r  to give 0.5 g (88%) of V with mp 107-109 ~ To pur i fy  V it was  dissolved 
in boiling wa te r  (1:100),  the solution was  t r ea t ed  with charcoa l ,  and the f i l t ra te  was evapora ted  to 20 ml.  
After  cooling, V prec ip i ta ted  in the f o r m  of slightly yellowish c r y s t a l s  with mp 111-113 ~ which were  r e a d -  
i ly soluble in alcohol,  acetone,  ch lo ro fo rm,  and benzene and insoluble in pe t ro l eum e ther .  Rf  0.7 (chloro-  
f o r m - a c e t o n e ,  3 :1 ) .  Found ~c: N 12.0. C9H10N205. Calculated %: N 12.3. 

4 - B r o m o - 3 - n i t r o v e r a t r o l e  (VI). Compound II [7 g (0.035 mole)]  was  dissolved with heating in a m i x -  
ture  of 6 ml  of concent ra ted  H2SO 4 with 40 ml  of wate r .  The solution was  cooled and a solution of 2.8 g 
(0.04 mole) of NaNO 2 in 5 ml  of wa t e r  was added gradual ly  with v igorous  s t i r r ing  at 0-5 ~ The reac t ion  
was  complete  in 2 h (the sulfate of II d issolved complete ly) .  The solution of diazonium salt  was  f i l te red  
with charcoa l  and slowly added to a boiling solution of 1.5 g (0.01 mole) of cuprous  bromide  in 40 ml of 22% 
HBr.  The mix ture  was ref luxed for  30 rain, and the side reac t ion  ni t rophenol  fo rmed  was r emoved  by d i s -  
t i l la t ion with s team;  the hot res idue  was ex t rac ted  with e ther ,  washed once with 4% NaOH and wa te r ,  dr ied 
with magnes ium sulfate,  and the e ther  was r emoved  to give 7 g (76%) of VI with mp 43-45 ~ (46-47 ~ [13]), Rf  
0.3 (benzene -hexane ,  1 : 3). 

3 - N i t r o - 4 - a e e t a m i d o v e r a t r o l e .  A mix ture  of 0.2 g of II and 3 ml  of acet ic  anhydride was ref luxed for  
1 h and then poured into 5 m l  of cold water .  The mixture  was pa r t i a l l y  neut ra l ized  by addition of sodium 
carbona te ,  and 0.2 g of co lo r l e s s  c r y s t a l s  were  f i l tered.  They were  pur i f ied by c rys ta l l i za t ion  f r o m  wa te r  
(1 :10 ,  d isso lved  slowly) and had mp 102-104 ~ The compound was soluble in acetone,  e ther ,  ch lo roform,  
and insoluble inCC14. R f  0.83 ( a c e t o n e - c h l o r o f o r m ,  3 :1 ) .  Found%: N 11.8. C10H12N205. Calculated %: 
N 11.7. 

*Here  and e l sewhere  the R f  va lues  p re sen ted  were  obtained by th in - l aye r  ch romatography  in a thin l aye r  
of A120 ~ of act iv i ty  II. 
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Reaction of VI with an Aqueous Alcoholic Solution of Methylamine. A mixture of 4 g (15.3 mmole) of 
VI, 8 ml of 25% aqueous methylamine (57.6 mmole), and 8 ml of alcohol was heated in a sealed tube for 
2.5 h at 125-130 ~ After cooling, 2.2 g of brownish-orange crystals was filtered from the dark red solu- 
tion. Neither the mother liquor nor the precipitate contained 3-nitro-4-methylaminoveratrole (Ill); only a 
small, contaminating amount of some nitroaniline, apparently 3-nitro-4-bromo-2-methylaminoanisole 
(Rf ,~ 0.8 in chloroform), was observed. After evaporation of the mother liquor and dilution with water 
0.9 g of a greasy dark precipitate was obtained. Both precipitates were dissolved in 60 ml of 6% NaOH, 
the solutions were washed with two 10 ml portions of chloroform, treated with charcoal, and acidified with 
concentrated HCI to pH 1 to give 1.6 g (50%) of 4-bromo-3-nitro-2-hydroxyanisole (VII) with mp 105-107 ~ 
Recrystallization from 15-20 ml of 50% alcohol with activated charcoal yielded 1.3 g of VII with mp 108- 
109 ~ in the form of yellow plates which are readily soluble in alcohol, somewhat less soluble in chloroform 
and acetone, slightly soluble in cold water, and insoluble in hexane. On chromatography with the usual or- 
ganic solvents the sample remained at the point of application, but had an R value of about 0 35 in chloro- f 
form during chromatography on a gypsum-fixed layer of AI203 prepared from a suspension of gypsum with 
AI203 in 50% acetic acid dried at 70o. * Found %: N 5.7; Br 32.4. C?HsBrNO 4. Calculated %: N 5.6; Br 
32.3. Methylation of VII in alkaline solution with dimethyl sulfate yielded starting VI, which was identified 
from the melting point and Rf value. 

3-Nitro-4-tosylaminoveratrole (IX). A solution of 50 g (0.26 mole) of p-toluenesulfonyl chloride in 
100 ml of pyridine was added to a solution of 25 g (0.125 mole) of II in 125 ml of anhydrous pyridine. The 
reac t ion  m a s s  heated spontaneously  to 40 ~ It  was  allowed to stand for  15 rain, a f t e r  which 150 ml  of 
pyr id ine  was r emoved  by dist i l la t ion,  and the res idue  was  poured into 500 ml  of wa te r .  A yellow oil sepa-  
ra ted  which c rys t a l l i zed  on t r i tu ra t ion .  The p rec ip i t a te  was f i l t e red  and washed with wa te r  to give 44 g 
(98~c) of IX with mp 133-134 ~ Crys ta l l i za t ion  f r o m  70% alcohol (1 : 15) and CC14 (1 : 50) gave IX with mp 
134-135 ~ . Compound IX was soluble in acetone,  e ther ,  benzene,  and ch lo ro fo rm,  insoluble in p e t r o l e u m  
e ther  and wa te r ,  but d issolved on heating in 10% NaOH (1 : 10) to give a red  solution. R f  0.3 (alcohol). 
Found %: N 8.2; S 9.3. CIsHI6N2O6S. Calculated %: N 8.0; S 9.1. 

3-Nitro-4-tosylmethylaminoveratrole (X). A reddish-brown suspension of 47 g (0.13 mole) of IX in 
33 ml of 4 N NaOII was heated to 70-80 ~ and 20 ml (0.21 mole) of dimethyl sulfate was added dropwise to 
it. In the process a colorless precipitate of X formed, and the solution turned yellow. The precipitate was 
filtered, washed with water, and dried at 100 ~ to give 42 g (85%) of X with mp 154-155 ~ Two crystalliza- 
tions from alcohol (I : 30, dissolved slowly) and CC14 (1 : 70) gave X with mp 157-159 ~ Compound X was 
soluble in acetone, ether, chloroform, and benzene, and insoluble in water, alkalis, and petroleum ether. 
Rf 0.96 (alcohol), 0.83 (ether), 0.26 (chloroform). Found %: N 7.6; S 9.0. CI6HIsN2068. Calculated %: 
N 7.6; S 8.8. 

3-Nitro-4-methylaminoveratrole (III). Compound X [40 g (0.11 mole)] was added in small portions 
to 112 m_l (2 mole) of H2SO 4 (sp. gr. 1.84), and the dark-brown solution obtained was allowed to stand at 
room temperature for 1.5 h. It was then poured into 2 liters of water, the mixture was made alkaline with 
ammonia to pH 8-9, and the dark-red crystals that precipitated were filtered and washed with water to 
give 22.6 g (97%) of III with mp 55-56 ~ This was purified by dissolving in 400 ml of ether and passing the 
solution through a column (20 cm long and 6 cm in diameter) filled with AI203. After removal of the ether, 
20.4 g (88%) of III with mp 59-61 ~ was obtained. Two crystallizations from 50% alcohol (1:20) gave Ill with 
nap 59-61 ~ Compound Ill is readily soluble in acetone, ether, chloroform, and benzene, and slightly sol- 
uble in water. Rf 0.5 (chloroform), 0.9 (ether), 0.6 (chloroform-ether, 3:1; in the same system the 4- 
dimethylamino derivative formed simultaneously with Ill by direct methylation of II has Rf 0.7). Found %: 
N 13.0; C 50.9; H 5.9. CgHt2N204. Calculated %: N 13.2; C 50.9; H 5.7. 

3_-Amino-4'methylaminoveratrole Dihydrochloride (1). A solution of 20 g (0.1 mole) of Ill in 150 ml 
of alcohol was reduced with hydrogen in the presence of 10 g of an alcoholic paste of W-4 Raney nickel at 
50-60 ~ at atmospheric pressure. The calculated amount of hydrogen was absorbed in 1.5 h. The colorless 
solution was filtered under CO 2 from the nickel into 50 ml of 40% HCI in alcohol. The slightly colored solu- 
tion was evaporated in vacuo to 50 ml, cooled, and the resulting almost colorless crystals of I were filtered 
and washed with three 10-ml portions of acetone to give 17 g (70%) of I with mp 153-156 ~ (decomp.). The 
filtrate was evaporated in vaeuo to dryness to give an additional 4.65 g of I which was used for condensation 

*The i somer i c  4 - n i t r o - 3 - b r o m o - 2 - h y d r o x y a n i s o l e  has  R f  0.66 under  these conditions.  
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with u rea .  Additional pur i f icat ion of I is compl ica ted  because  of i ts  r e a d y  oxidizabil i ty,  pa r t i cu l a r ly  in so-  
lution. I is  r ead i ly  soluble in w a t e r  and mode ra t e ly  soluble in alcohol.  Found %: N 11.3; C1 27.4. 
CgH14N202 . 2HC1. Calcula ted %: N 11.0; C1 27.8. 

1 -Methyl -4 ,5-d imethoxybenz imidazolone  (XIII). A mix tu re  of 5 g (0.02 mole) of I and 5 g (0.08 mole) 
of u r ea  was  fused at 140-150 ~ for  3 h. The mel t  was  dissolved in 70 ml  of boiling wa te r  and t r ea t ed  with 
charcoa l .  Cooling of the solution yielded long, sl ightly yellow needles  of XIII [2.4 g (59%) with mp 171-174~ 
Two c rys t a l l i za t ions  f r o m  w a t e r  (1:20) and one f r o m  CC14 (1:100) yielded a product  with m p  174-175 ~ 
Compound XIII is insoluble in p e t r o l e u m  e ther ,  soluble in acetone,  ch lo ro fo rm,  and benzene,  and is c r y s t a l -  
l ized f r o m  alcohol.  Found%:  N 13.3. CIoH12N203. Calcu la ted%:  N 13.5. 

1 -Methy l -4 ,5 -d imethoxybenz imidazo le  Hydrochlor ide  (XI): Compound I [4 g (0.016 mole)]  was  r e -  
fluxed with 27 ml  (0.7 mole) of 94% fo rm i c  acid fo r  3 h. The mix tu re  was  then evapora ted  to d rynes s  in 
vacuo and the c rys ta l l ine  res idue  was  washed with th ree  5 ml  por t ions  of acetone to give 3.1 g (87%) of 
c o l o r l e s s  c r y s t a l s  of XI with mp  182-184 ~ (deeomp.).  Compound XI was pur i f ied  by dissolving with heating 
in ch lo ro fo rm (1 : 10), t r e a t m e n t  of the solution with charcoa l ,  and prec ip i ta t ion  with p e t r o l e u m  ether  to 
give a product  with rap 183-1S4.5 ~ Compound XI is soluble in w a t e r  and alcohol and insoluble in acetone 
and benzene.  Found %: N 12.0; C1 15.1. C10HI2N202 " HC1. Calculated %: N 12.2; C1 15.5. 

Neutra l iza t ion of an aqueous solution of XI and subsequent ex t rac t ion  with e ther  or  ch lo ro fo rm 
yielded base  XI in the f o r m  of co lo r l e s s ,  uncrys ta l l i zed  oil ,  r ead i ly  soluble in the usual organic  solvents .  
The R f  value of base  XI did not d i f fer  f r o m  the R f  value of the i s o m e r i c  1 -me thy l -6 ,7 -d ime thoxybenz -  
imidazole :  0.2 (chloroform);  0.3 ( c h l o r o f o r m - a c e t o n e ,  10 :1) ,  0.8 (acetone); da rk  spots in UV light.  

1 -Methy l -2 -pheny l -4 ,5 -d imethoxybenz imidazo le  (XII). A solution of 4 g (0.016 mole) of I in 20 m l  
of wa t e r  and 1.6 ml  (0.016 mole) of benzaldehyde in 6 ml  of alcohol we re  added to a solution of 6.4 g (0.035 
mole) of cupr ic  aceta te  in 95 ml  of water ,  and the mix tu re  was s t i r r ed  for  30 rain at room t e m p e r a t u r e  and 
30 min on a boiling wa te r  bath. The p rec ip i t a ted  copper  complex  was f i l te red,  washed with wa te r ,  d i s -  
solved in 100 ml  of hot 7% HC1, and H2S w a s  pas sed  through the solution at 70-80 ~ until p rec ip i ta t ion  of cop-  
p e r  was  comple te .  The copper  sulfide was f i l te red ,  and the f i l t ra te  was  evapora ted  to d rynes s  to give 3.6 g 
(75%) of the hydrochlor ide  of XII, which is soluble in wa t e r  and ch lo ro fo rm and insoluble in acetone and 
benzene;  it was  c rys t a l l i zed  f r o m  alcohol (1:4) .  Neutra l izat ion of the aqueous solution of the hydrochlo-  
r ide  of XII with ammonia  yielded base  XII with mp 106-109 ~ Two c rys t a l l i za t ions  f r o m  30% alcohol (1:30) 
gave XII with mp 109-110.5 ~ which is soluble in acetone,  e ther ,  ch lo ro fo rm,  and benzene,  and insoluble in 
wa t e r  and pe t ro l eum e ther .  R f  0.9 (acetone, blue luminescence  in UV light); 0.7 (ether); 0.14 (chloroform).  
Found %: N 10.6. C16HI6N202 . Calculated %: N 10.4. 

1 -Methy l -2 -ch lo ro -4 ,5 -d ime thoxybenz imidazo le  (XIV). A mix ture  of 4 g (0.019 mole) of XIII and 25 
ml  (0.28 mole) of POC13 was heated  in a sealed tube at 132-134 ~ for  3 h. The excess  POC13 was  r emo v ed  
in vacuo,  and the c rys ta l l ine  res idue  was dissolved in 24 ml  of wa te r  with cooling by ice and neut ra l ized  
with ammonia  to pit 8-9.  The resu l t ing  oil c rys ta l l i zed  read i ly  during t r i tu ra t ion  to give 4 g (92%) of XIV 
with mp 54-56% Compound XIV was  pur i f ied  by dissolving in CC14 (1 : 10), t r e a t m e n t  of the solution with 
cha rcoa l ,  addition of n-heptane  (1 : 30) to the f i l t ra te ,  and r emova l  of CC14 in vacuo.  Compound XIV was 
isola ted in the f o r m  of co lo r l e s s  need les  with mp 61-63 ~ Compound XIV was  slightly soluble in wa t e r  and 
p e t r o l e u m  ether  and read i ly  soluble in the other  organic  solvents .  R f  0.9 (acetone, da rk  spot in UV light),  
0.8 (ether),  0.25 (chloroform).  T r a c e s  of the s t a r t ing  XIII in  XIV could be read i ly  detected on a c h r o m a t o -  
g r a m  f r o m  the p r e s e n c e  of a l e s s  mobi le  spot (blue luminescence) .  Found %: N 12.5. C10HIIC1N202. Cal-  
culated %: N 12.4. 

1 -Methy l -2 -d imethy lamino-4 ,5 -d imethoxybenz imidazo le  Hydrochlor ide  (XV). Compound XIV [2 g 
(8.8 mmole)  ] was  heated in a sea led  tube with 12 ml of a 4 N benzene solution of d imethylamine at 154-156 ~ 
for  12 h. Af te r  cooling, the benzene solution of base  XV was  sepa ra t ed  f r o m  the d imethylamine hydro -  
chlor ide and evapora ted  in vaeuo.  The oily res idue  did not c rys t a l l i ze ;  it was  insoluble in wa te r  and p e -  
t ro l eum e therbu t  r ead i ly  soluble in alcohol,  acetone,  and ch loroform;  R f  0.4 (ether,  da rk  spot in UV light), 
0.9 (acetone).  Base  XV was  pur i f ied by dissolving in acetone and f i l ter ing the solution through a l aye r  of 
a luminum oxide (2 c m  in d i a m e t e r  and 4 cm long). The sl ightly colored solution was evapora ted  to d r y -  
nes s ,  15 ml  of benzene was  added and the solution was sa tura ted  with d ry  HC1 to give 1.7 g (70%) of XV in 
the f o r m  of co lo r l e s s  c r y s t a l s  with mp 98-100~ two c rys ta l l i za t ions  f r o m  acetone (1:20) gave a product  
with mp 99-101 ~ Found %: N 15.3; C1 12.9. C12H17N302 �9 HC1. Calculated %: N 15.5; C1 13.1. 
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The e lec t ronic  absorpt ion  spec t r a  were  obtained with an SF-4 spec t ropho tomete r .  The pK a of 3- 
n i t r o - 4 - a m i n o v e r a t r o l e  (II) was  de te rmined  f r o m  the absorpt ion spec t r a  of solutions of II in H2SO 4 solu-  
t ions with H 0 o f - 3 . 6  and 0.09 and in c i t ra te  buffer  solutions with pH 1.03, 1.43, 1.65, 2.87, and 4.25. The  
pK a was calculated for  two wavelengths  (325 and 422 nm) f r o m  the fo rmula  

pK~=pH_+lg el-e . 
e--e~ 

The r e su l t s  a re  p resen ted  below: 

~, n m  422 

pH 
pK= 

1,03 
1,53 

325 

1',4~3 1!,~5 1,03 
,1 ,,$3 1.,38 1.,54 

pK: av ~1,4__0,I. 

1~,43 I',~15 
1 ,,39 1 ,.4~ 
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