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Reaction of 2, 3-dinitroanisolc with N, N-dimethylerhylenediamine 
leads to replacement of the nitro group in position 2. The resultant 
compound is used to synthesize bcnzimidazaole analogs of ~he na- 
turally occuriag halucinogenic drug psitocinc. 

Ps i loc ib in ,  a n a t u r a l l y - o c c u r r i n g  hal lucinogenic  
drug,  i so la ted  f rom South A m e r i c a n  m u s h r o o m s ,  is 
the phosphor ic  acid e s t e r  of psi locine,  which is 3 -  
f l -d ime thy laminoe thy l -4 -hydroxy indo le  (I). It was of 
in t e res t  to p r epa re  the benz imidazo te  analog of p s i l o -  
cine,  and some of its der iva t ives  of s t ruc tu re  II, to 
c o m p a r e  their  phys io logica l  ac t iv i t ies .  
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We syn thes ized  these  compounds  s ta r t ing  f rom 2, 
3 -d in i t roan i so le  (II), the route  being 
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It should be ment ioned  that  compounds  IV, V, and 
VI (R=H) were  p rev ious ly  obtained [1] by a s imi l a r  
route ,  s t a r t i ng  f r o m  the v e r y  difficult ly purif iable,  
and hence  much  con tamina ted  2 - c h l o r o - 3 - n i t r o a n i -  
sole. Evident ly  IV and VI were  isola ted only as the 
p e r c h l o r a t e s ,  and V was not  c ha r a c t e r i z e d .  

We were  able to s impl i fy  cons ide rab ly  the p r e p a -  
ra t ion  of 2, 3 -d in i t roan i so l e  (III) that  is de sc r ibed  in 
the l i t e r a tu r e  [2,3l.  It was condensed  with N, N -  
d imethy le thy lened iamine  in toluene,  when an a l m o s t  
quant i ta t ive  y ie ld  of compound IV was  obtained,  the 
la t te r  being r educed  with hydrogen  and Raney nickel  
to the d iamine  V. Heat ing with fo rmic  or  pheny la -  
ce t ic  ac id  gave VI (R= H and C6HsCH2 respec t ive ly ) ,  
while Weidenhagen t r e a t m e n t  with benzaldehyde gave 
VI (R--C 6H5). Heat ing with h y d r o b r o m i c  acid ef fec ted  
hyd ro ly s i s  of the m e t h o x y l g r o u p s  of al l  th ree  products ,  
giving compounds  of s t r u c t u r e  II. 

P r e l i m i n a r y  p h a r m a c o l o g i c a l  tes ts  on compounds  
II, c a r r i e d  out by I. P. Lapin (Bekhterev N e u r o -  
Psycho log i ca l  Inst i tute)  showed the p roduc t s  to be 

physiological ly  act ive,  and to posses s  c l ea r ly  marked  
action on the cen t ra l  nervous  sys tem.  

EXPERIMENTA L 

2 ,3 -Din i t roan i so le  (llI). 40 g (0.26 mole)  m - n i t r o -  
anisole was added in one lot to i00 ml HNO 3 (d 1.48) 
at  00-20 ~ , with s t i r r ing ,  when solution s ta r t ed  i m -  
mediate ly ,  and the mix ture  heated spontaneously  to 
50 -55  ~ above the s ta r t ing  t empera tu re .  After  15 -20  
rain the products  were  cooled to -10  ~ and the 
co lo r l e s s  c r y s t a l s  f i l tered off, ca refu l ly  p res sed ,  
washed with HNO 3 (2 • 15 ml,  d 1.35), then with water  
until neut ra l ,  and dr ied  at I00 ~ yield 22.0 g (42%) 
III, mp 119.0 ~ [2, 3]. The acid spent could be used 
again.  

2- Nitro-6-methoxy-N- (fl-dimethylamino)ethylani- 
llne (IV). In a flask fitted with a reflux condenser 19.8 
g (0.1 mole) 2,3-dinitroanisole (Ill) and 17.6 g (0.2 
mole) N, N-dimethylethylenediamine, were dissolved 

in 60 ml toluene, and the mixture heated for about 1 
hr on a water bath. The products were cooled to room 

temperature, and the dark red toluene solution sepa- 
rated off from the lower layer. From the toluene 
solution the reaction product was extracted with 60 

ml dilute (1:1) HCI, which was then neutralized, with 
cooling, by aqueous ammonia. The bright-red cry- 
stals of base IV which separated were filtered off, 
washed with a small amount of ice-water, and dried 
over P205 in a vacuum-desiccator. Yield 22.5 g (97%) 
IV, mp 32-34 ~ readily soluble in all organic sol- 

vents except low-boiling petrol ether. To purify it, 
the compound was dissolved in high-boiling petrol 
ether, filtered, and cooled in acetone-dry ice. IV 

c rys t a l l i z ed  as p r i s m s ,  mp 32 .5 -34  ~ Found: N 17.32; 
17.60%. Calculated for CllH17N303: N 17.55%. P e r -  
ch lora te  mp 130-132 ~ [1]. 

Dihydrochlor ide  of 2 - a m i n o - 6 - m e t h o x y - N - ( B -  
d imethylamino)e thylani l ine  (V). P r e p a r e d  by r e -  
ducing compound IV in EtOH solution over  Raney Ni 
at  a tmosphe r i c  p r e s s u r e .  The ca ta lys t  was f i l te red  
off, 2 equivalents  of hydroch lo r i c  acid added, the 
products  evapora ted  a lmos t  to d rynes s  under  vacuum,  
acetone added, and the co lo r l e s s  c r y s t a l s  of V f i l -  
t e r ed  off, yield 93-96% of t heo ry .  Compound V was  
ve ry  read i ly  soluble in wate r ,  MeOH, EtOH, mo i s t  
acetone,  sl ightly soluble in PrOH, insoluble in dry  
acetone,  dioxane,  and e ther .  A sal t  containing 3 
molecu les  of HC[ can be fo rmed ,  but it loses  one 
molecule  on r e c r y s t a l l i z i n g  or  heat ing at  100-110  ~ 
Crys ta l l i zed  in thin needles ,  mp 208-210  ~ (decomp) 
ex EtOH + PrGH (1:10)." Found: C1 24.85; 25.12; N 
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15.10; 15.29%. Ca lcu l a t ed  for  CllH19N30.2HCI: C1 
25.10; N 14,90%. 

D i h y d r o c h l o r i d e  of 1 - ( ~ - d i m e t h y l a m i n o ) e t h y l - 7 -  
m e t h o x y b e n z i m i d a z o l e  (VI, R=H) .  P r e p a r e d  by 5 h r  
r e f lux ing  of V d i h y d r o c h l o r i d e  with 80% HCOOH (1:10), 
y i e ld  ~ 98% theory .  Af t e r  t r e a t i n g  with ac t ive  ca rbon ,  
the so lu t ion  was e v a p o r a t e d  a l m o s t  to d r y n e s s  under  
vacuum,  the r e s i d u e  d i s s o l v e d  in PrOH,  and the thin 
c o l o r l e s s  c r y s t a l s  which s e p a r a t e d  on cool ing  f i l t e r e d  
off, and washed  with e the r .  The compound was v e r y  
so lub le  in w a t e r ,  MeOH, EtOH, and m o i s t  ace tone ,  
inso lub le  in d ioxane ,  d r y  ace tone ,  and e the r .  R e c r y -  
s t a l l i z e d  f rom PrOH it  had mp 245-247 ~ (decomp).  
Adds  two m o l e c u l e s  of w a t e r ,  which i t  l o s e s  when 
hea ted  at  105-110  ~ Found:  C1 21.50; 21.33; N 12.85; 
12.88%. Ca lcu l a t ed  for  C12Hj7N30.2HC1.2H20:C1 
21.60; N 12.80%. A f t e r  d r y i n g  at  105-110  ~ found: 
C1 24.25; 24.39; N 14.27; 14.45%. Ca lcu l a t ed  for  
C12H17N30.2HCh C1 24.25; N 14.33%. 

1-(/3 - D i m e t h y l a m i n o ) e t h y l - 2 - p h e n y l - 7  - m e t h o x y -  
b e n z i m i d a z o l e  (VI, R---C6Hs). 5.0 g(18 m m o l e )  V d ihy-  
d r o c h l o r i d e  in 30 ml  w a t e r  and 2.0 ml  benza ldehyde  
in 15 m l  EtOH was added  to a so lu t ion  of 7.1 g (36 
m m o l e )  Cu a c e t a t e  in 120 ml  EtOH. Af t e r  s t i r r i n g  fo r  
1 /2  hr ,  the m i x t u r e  was r e f l u x e d  for  1 hr .  Af t e r  
cool ing ,  the p r e c i p i t a t e  of Cu c o m p l e x  was f i l t e r e d  
off, then washed  with w a t e r  and ace tone .  The Cu c o m -  
p lex  was d e c o m p o s e d  by hea t ing  with 50 ml  c o n c e n -  
t r a t e d  HC1. Af te r  cool ing ,  50 m l  EtOH was added  to 
the solu t ion ,  which was then n e u t r a l i z e d  with aqueous  
a m m o n i a  unt i l  the p r e c i p i t a t e  f o r m e d  d i s s o l v e d  c o m -  
p l e t e ly .  The r e s u l t a n t  so lu t ion  was g r e e n i s h - b l u e ,  
and r e m o v a l  of the EtOH f r o m  it  under  vacuum gave 
c o l o r l e s s  n e e d l e s  of b a s e  VI, which w e r e  f i l t e r e d  off, 
and washed  with  a s m a l l  amount  of w a t e r ,  y i e ld  4.2 g 
(80%), r e a d i l y  so lub le  in MeOH, EtOH, ace tone ,  and 
hot  w a t e r ,  s l i gh t ly  so lub le  in co ld  wa te r .  R e c r y s t a l -  
l i z e d  f rom w a t e r - E t O H  (10:1), i t  f o r m e d  c o l o r l e s s  
n e e d l e s ,  m p  107 ~ Found:  N 14.26; 14,26%. Ca l c u l a t e d  

for  C18H21N30: N 14.22%. 
D i h y d r o c h l o r i d e  of 1 - ( f l - d i m e t h y l a m i n o ) e t h y l - 2 -  

b e n z y l - 7 - m e t h o x y b e n z i m i d a z o l e  (VI, R--  C 6HsCH2). 
P r e p a r e d  as  d e s c r i b e d  in [4], by r e f lux ing  for  5 h r  
V with p h e n y l a c e t i e  ac id  in 4 N HC1 (1:1.25:5),  y i e l d  
90-95%. When r e a c t i o n  was f in i shed ,  the p roduc t s  
w e r e  coo led ,  and c a r e f u l l y  n e u t r a l i z e d  with aqueous  
a m m o n i a  and b rough t  to pH 8 - 8 . 5 ,  the c o l o r l e s s  p r e -  
c i p i t a t e  f i l t e r e d  off, and washed  with  a s m a l l  amoun t  
of co ld  w a t e r .  The compound was s l i gh t ly  so lub le  in 
co ld  w a t e r ,  and qui te  so lub le  in hot w a t e r ,  EtOH, 
ace tone ,  and benzene .  R e c r y s t a l l i z e d  f rom aqueous  
EtOH, with w a t e r  of c r y s t a l l i z a t i o n  which i t  l o s t ,  
with me l t i ng ,  a t  6 5 - 6 6  ~ or  in a s t r o n g l y  a l k a l i n e  

medium. Anhydrous base Vl was an oil. A salt with 
2 molecules of HCI formed thin colorless needles, mp 
(decomp) 225-226 ~ . Found: CI 19.50; 19.68~ N 11.35; 

11.40%. Calculated for C19H23N30-2HCl: C1 19.45; 
N 11.52%. 

Dihydrobromides of 1-(fi-dimethylamino)ethyl-2- 
R-7-hydroxybenzimidazoles (If) were obtained in 
80-95% yield by refluxing for 4 hr compound VI with 
7-10 times the weight of concentrated HBr, then 
evaporating almost to dryness under vacuum, and 
adding acetone or PrOH. The colorless crystals 
which came out were filtered off, and washed with dry 
acetone and ether. All hydroxy derivatives of benzi- 
midazoles II were exceptionally readily soluble in 
water, MeOH, EtOH, moist acetone, moist PrOH, 
and alkalies, and insoluble in dry acetone, dioxane, 
benzene, and ether. 

Dihydrobromide of 1-(~ -dimethylamino)ethyl-7- 

hydroxybenzimidazole (If, R=H). Recrystallized ex 
PrOH + EtOH (10:1), forming colorless thin needles 
mp240 ~ (deeomp). Found: Br 43.31; 43.39; N 11.41; 
11.45%. Calculated for CIIHIsN30.2HBr: Br 43.50; 

N 11.45%. 
Dihydrobromide of i-(~ -dimethylamino)ethyl-2- 

p h e n y l - 7 - h y d r o x y b e n z i m i d a z o l e  (II, R=  C 6 Hs). R e c r y -  
s t a l l i z e d  ex m o i s t  ace tone .  To a c c o m p l i s h  th i s ,  the 
compound was put in ace tone  which was bo i led ,  and 
w a t e r  added  d r o p w i s e ,  unt i l  the compound d i s s o l v e d .  
When the so lu t ion  cooled ,  thin c o l o r l e s s  n e e d l e s s  
c a m e  out, mp 247-249  ~ (decomp).  Found:  Br  35.42; 
35.53; N 9.25; 9.17%. Ca lcu la t ed  for  CjTHI~N30. 2Hbr:  
Br  35.95; N 9.43%. 

D l h y d r o b r o m i d e  of 1 - ( / 3 - d i m e t h y l a m i n o ) e t h y l - 2 -  
b e n z y l - 7 - h y d r o x y b e n z i m i d a z o l e  (II, R= C 6HsCH2). 
R e c r y s t a l l i z e d  s i m i l a r l y  to the above f r o m  m o i s t  
ace tone ,  when it f o r m e d  thin c o l o r l e s s  n e e d l e s .  When 
hea ted  to 134 ~ i t  began to con t r ac t ,  wi thout  me l t ing ,  
and g r a d u a l l y  d e c o m p o s e d  on f u r t h e r  hea t ing .  Found:  
Br  34.71; 34.72; N 9.28; 9.42%. Ca lcu l a t ed  for  
C18H21N30.2HBr: Br  35.00; N 9.18%. 
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