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The s e a r c h  for  new aatifuagal agents r emains  a cu r ren t  concern  as a resu l t  of the widespread incidence 
of fuugal d iseases  of humans,  animals ,  and plants and the acquist i t ion of r e s i s t ance  to the available preparat ions  
by the pathogens. The frequent  complicat ions of fungal d iseases  by bac te r i a l  infection necess i ta te  the develop-  
mea t  of prepara t ions  that combine antifuugal and ant ibacter ia l  activity.  

Among the groups with potential  for  the s e a r c h  forcompounds  with ant imicrobia l  activity must  be num- 
e red  the acyl  halide a ry lhydrazones ,  which have high chemical  and biological  act ivi ty [1]. They include com-  
pounds with anthelmintic [2, 3], insect icidal  [4, 5], acar ic ida l  [5], herbic idal  [6], and insec t -chemos te r i l an t  [7] 
act ivi ty.  Ant imicrobial  p roper t i e s  have also been detected in chloroglyoxylic  acid [8] and n i t rob romoforma l -  
dehyde [9] a ry lhydrazoaes .  

Here  we r epo r t  a study of the an t imicrobia l  act ivi ty and the toxic i ty  for  warm-blooded animals of a ry l -  
and d iary lhydrazones  of carboxyl ic  acid chlor ides  and bromides  (I-XXX) (Table 1) and earboxyl ic  acid a r y l -  
hydraz ides  (XXXII-LVI) (Table 2). 

. r - .2xi~ 
.2222:  t~ - t ~ '  

X - O l  o r  Br  �9 

These  complex studies contr ibute to the c la r i f ica t ion  of the effect of e lec t ronic  and s t ruc tura l  fac tors  in these  
s e r i e s  of compounds ca the magnitude of the gap between the toxic dose for warm-blooded animals and m i c -  
roorgan i sms ,  which can be exp re s sed  by the index of se lec t ive  toxic i ty  (IST), given by the ra t io  LDj0/fungieidal 
(bactericidal)  coacen t ra t i cm 

Table  1 shows that I, which can be cons idered  as the key compound, has modera te  antifungal act ivi ty 
and is not toxic to bac te r i a .  Introduction of bromine  or  chlor ine into the para  position of the phenyl ring of 
the hydraz ine  f ragment  cons iderably  enhances the fungicidal act ivi ty (I and II, I and IH) and causes  the appea r -  
ance of the bac te r i c ida l  p roper t i e s  (I and I1), while the toxic i ty  for  warm-blooded animals diminishes,  resul t ing  
in an increases  in the ]ST. 

Introduction of a ni t ro  group into the same position reduces  the fungicidal act ivi ty (I and IV), and hydra -  
zone IV has only fungistatie p roper t i es .  

The introduction of the same substi tuents into the para  position of the benzene r ing at tached to the c a r -  
boa atom of the hydrazone group (or the ylidene fragment)  is less  effective,  although the re la t ive  o rd e r  of the 
subst i tueat  effect  r ema ins  the same (I-IVwith VII, VIII, and X). For  example,  VII is only slightly m o r e  act ive 
than I toward Miorosporum canis and is less active toward Trichophyton rubrum and T. mentagrophytes ,  whereas  
its i somer  II is much more  act ive toward dermatophytes .  Both compounds (II, VIi) a re  m o r e  active than the i r  
r e spec t ive  ehloro  analogs IH and VIII. 

The posit ion of the substi tuent in the benzene rings of the hydrazone and the ylidene f ragments  has a 
cons iderable  effect  on the fungistat ic and fungicidal concentrations and the toxici ty for  warmblooded animals .  
The p-subst i tu ted compounds a re  mos t  act ive toward the tes t  m ic roo rgan i sms  and a re  m o r e  toxic; and o-and 
m-subs t i tu ted  compounds a re  two to th ree  t imes  less toxic (Wand V, Ki l l  and XIV, XVI and X V I I - - N O  2 in the 
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phenylhydrazone f ragment ,  X and XI - NO 2 in the benzylidene f ragment ,  XXII and XXIII - i somer ic  pyr idyl  
rad ica l s ) .  The subst i tuents  in the menosubs t i tu ted  der iva t ives  of hydrazone I can be ranked in t e r m s  of the 
reduct ion in antifungal ac t iv i ty  as 4 - B r  >- 4 -CI  >H > 4-NO 2 - 2-NO 2 in the hydrazine f ragment  and H>_4-Br _> 
4 - F  -> 4-C1 ->4-NO 2 > 3-NO 2 in the ylidene f r agmen t  or  in t e r m s  of the reduct ion in toxici ty for  warm-b looded  
an imals  as H > 4-NO 2 > 4-C1 > 4 - B r  > 2-NO 2 and H > 4-NO 2 > 4 - F  > 4-C1 > 4 - B r  > 3-NO 2 respec t ive ly .  

The introduction of a second subst i tuent  into the benzene r ing of the hydraztne f ragment  in genera l  r e -  
duces the anttfungal act iv i ty  (II and VI, XIX and XX, XIII  and XV; see a lso  X-XI, XXVI, XXVII) and sharp ly  r e -  
duces the toxici ty  for  warm-blooded an imals .  The reduct ion in the toxici ty  preva i l s  in both VI and XXI and in 
XX and XV, XXVI, and XXVII. 

l~eplacement of phenyl by pyr idyl  (X-XII, XXIII) or  ace ty l  (XXIV) in the ylidene f ragment  slightly enhances 
the antifungal and an t ibac te r i a l  ac t iv i ty  (IV). The al iphat ic  acyl  halide a ry lhydrazones  show some  inc rease  in 
the fungicidal p r o p e r t i e s  and a higher  inhibitory act ivi ty  toward bac t e r i a  (II and XII,  IV and XIII).  Lengthening 
of the alkyl  chain in the alkanoyl chlor ide 4 -n i t rephenylhydrazones  r educes  the width of the an t imic rob ia l  
effect  and sl ightly af fec ts  t he i r  toxic i ty  {XIII, XVI, XVIII), whereas  in the case  of XIV and XVII lengthening 
of the chain by only o n e  C H  2 group halves the toxici ty  for  warm-b looded  an imals .  

Compounds XXVIII (LD50-- l l 0 0 m g / k g ) ,  XXIX, and XXX a r e  inactive toward  the t es t  fungi and bac te r i a ,  
pointing to the impor tance  of the ni t rogen hydrogen a tom.  A sulfonyl group located between the a ry l  r es idue  
and the hydrazone f r agmen t  (as exempl i f ied  by XXXI) a lso  causes  a loss of act ivi ty .  

Thus, we can conclude that  the anttfungal ac t iv i ty  of the acyl  halide a ry lhydrazones  is control led by the 
subst i tuents  in both the  yl idene and the hydraz tne  f r agmen t s .  An important  fac tor  he re  is the p re sence  of a 
halogen a tom in the hydraz ine  f r agmen t .  Fo r  example  the 2 ,4-din i t rophenylhydrazones  of acetaldehyde (LDs0 
1500 mg/kg) ,  butyraldehyde,  isobutyraldehyde (LD50 > 3000 m g / k g  for  both), and acetone  (LDs0 3000 mg/kg)  
a r e  inactive toward  the t es t  m i c r o o r g a n i s m s .  

Acyl halide a ry lhydrazones  a r e  known to be suscept ib le  to hydrolys is  to the cor responding  earboxyl ic  
acid a ry lhydraz ides  [1], which include r e p r e s e n t a t i v e s  with fungicidal act iv i ty  [10-15]. Since they could be 
metabo l i t e s  of and the reby  respons ib le  for  the obse rved  act ivi ty  of the aeylhal ide a ry lhydrazones ,  we ex-  
amined the p rope r t i e s  of ca rboxyl ic  acid a ry lhydraz tdes  X-XXII-LX in the s ame  t e s t s .  

~ ONl~qI{O6 If4 I~ Z Ph ~2qHbll-I - ~  :Br phONHNPI h Ph ONHNHSOz~)- OH % 
0 0 "O 1~ 0 

~-L~ T'Eg LIE~" : t~-Ph LX 
~Z2" : IR = CH'~ 

The fungicidal ac t iv i ty  of the a ry lhydraz ides  is of the s a m e  o rde r  as that of the aeyl  halide a r y l h y d r a -  
zones wgh the s a m e  snbst t tuents  in the hydrazone and hydrazide  groups.  In some  ca se s  the a ry lhydraz ides  
a r e  m o r e  act ive  than the equivalent aeyl  halide a ry lhydrazones  toward  all the fungi (for example ,  XXXII and 
I, XXXII and II, XLV and XII,  XLVI and XIII) while in others  the acyl  halide a ry lhydrazones  a r e  m o r e  act ive  
toward  individual fungi (VII-IX and XXXVI-XXXVIII,  XVI and L, XVIII  and LII). A compara t i ve  analys is  of the 
f igures  of Tab le s  1 and 2 sugges ts  that  the an t imic rob ia l  p r o p e r t i e s  of the acyl  halide a ry lhydrazenes  have 
no connection with the i r  suscept ib i l i ty  to convers  ion to carboxyl ic  acid a ry lhydraz ides  and that  both groups of 
compounds display these  p r o p e r t i e s  independently of  each other ,  although the i r  ac t iv i t ies  a r e  s i m i l a r .  

We ver i f ied  this conclusion in a s e p a r a t e  s e r i e s  of t e s t s  on compounds II  and XY-_XIII using th in - l ayer  
ch romatography .  We found that  I I  can be detec ted  unchanged in the growth med ium and in the m a s s  of the 
fungus. We did not detect  its conver s ion  to XXXIII  under  the conditions of the exper iment .  

The  nature  and posi t ion of the subst i tnents  in the hydraz ine  and earboxyl  f r agmen t s  of the a r y l h y d r a -  
zides have the s a m e  type of effect  on the fungicidal p rope r t i e s  as in the acyl  halide a ry lhydrazones  (Tables 1 
and 2). Introduct ion of b romine  into the pa ra  posit ion of the phenyl r ing produces  higher act ivi ty  than does 
that  of the NO 2 group into the s a m e  posi t ion (of. XXXIII, XLV, XLIX, LI, LIII, LV with XXXV, XLVII,  L, LII, 
LIV). Remova l  of the NO 2 group f r o m  the pa ra  to the ortho posit ion a lmos t  des t roys  the an t tmic rob ia l  p r o p e r -  
t i e s  and r educes  the toxic i ty  for  w a r m - b l o o d e d  an imals  (XLIII, XLVII  with XLII ,  XLVI).  In the al iphat ic  acid 
a ry lhydraz  ides as com pa red  to the a rom a t i c  ac id a ry lhydraz  ides the act ivi ty  toward the m u s t - c a u s i n g  agents  
A l t e rna r i a  spec ies  is much  higher (of. XXXIII  with XLV, XLIX, LI, LIII, and LV). Lengthening of the alkyl  
cha in  in the aoyl f r agmen t  has no m a r k e d  effect  on the anttfungal act ivi ty,  but des t roys  the an t ibac te r ia l  p rop -  
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er t i e s  (ef. XLV with XLIX, LI, LIII, and LV). Replacement  of the methyl  group in XLIV by t r i f luoromethyl  
{compound LVI) cons iderably  enhances the antifungal activity; in addition LVI in a concentra t ion of 0.05% 
also has fungicidal act ivi ty toward a r ep resen ta t ive  yeast ,  Candida albieans.  

The introduction of a second bromine  atom, i.e., LVII (LDs0 > 1000 mg/kg) re la t ive  to XXXIII, the at -  
tachment  of a second phenyl (LVIII) or  methyl  (LIX, LDs0 500 mg/kg) to the ni trogen atom, and the rep lacement  
of the nitrogen phenyl by tosyl  (IX) des t roy  the antifungal activity.  This indicates the importance of the proton 
on the ni trogen atom bonded to the a ry l  group in both the aeyl  halide a ry lhydrazones  and the carboxyl ic  acid 
a ry lhydraz ides  in the development of ant imicrobia l  act ivi ty by these compounds. 

The ant ibacter ia l  act ivi ty Of the a ry lhydraz ides  in general  is slightly higher than that of the acyl halide 
a ry lhydrazones ,  although the cor re la t ion  with s t ruc tu re  is not always the same.  Thus E scher ichia  cell  is more  
sens itive to benzoic and t r i f luoroace t ie  acid phenylhydraz ides (XXXII and LVI), whereas  Staphylococcus aureus 
is more  sensi t ive to benzoic acid 4-bromophenylhydrazode (XXXIII). 

The substi tuents in the earboxyl ie  acid a ry lhydraz ides  and acyl halide ary lhydrazones  effect the toxic i ty  
for  warm-blooded animals  in different  ways. F o r  example the introduction of halogen into any phenyl ring of 
the key compound XXXII increases  the toxicity,  while the effect of introducing a nitro group is ex t r eme ly  se -  
lect ive (cf. XXXII with XXXV and XLI). In the 4-ni t rophenylhydrazides  XXXV, XLI]I, XLVII, and LIV as com-  
pared to the phenylhydrazides XXXII, X:Y~VI-XLI, and XLIV, the effect of the carboxyl ic  acid res idue  on the 
toxic p roper t i es  of the a ry lhydraz ides  is lower.  

Our resul ts  revea l  the potential  re levance  of work on aeyl halide ary lhydrazones  and earboxyl ic  acid 
a ry lhydraz ides  to the sea rch  for  new ant imicrobia l  agents. 

E X I ~ E I ~ I M E N T A L  B I O L O G I C A L  PAI~T 

Antifungal activit_:y: was assayed  by the method descr ibed  in [16]. The fungistat[c act ivi ty (the lowest 
concentra t ion inhibiting the growth of the fungus) was assayed  in t e r m s  of the effect  on the growth of the fungus 
a f te r  inoculation in pure select ive  medium and the fungicidal act ivi ty (the lowest concentrat ion preventing 
growth of the fungus) f rom the absence of growth af te r  inoculation over  a period of 30 days. 

Bacter ic ida l  p roper t i e s  were  examined by the se r i a l  dilut ion technique following the conventional p ro -  
cedure  [17]. The bac te r ia l  load in the tes t  was 500,000 microb ia l  bodies per  mi l l i l i te r .  

Tox ic i t y  was evaluated in white mice  per  pe ro ra l  adminis t ra t ion in a c e t o n e - o i l  solution; LDs0 was ca l -  
culated by Litchfield and Wilcoxon's method [18]. 

Hydrolytic Stability of Benzoyl Chloride 4-Bromophenylhydrazone (II). The hmgus T_: mentagrophytes  
was inoculated into Sabouraud's  se lec t ive  broth containing compound II in the fungicidal concentrat ion and 
compound XXXIII for  compar ison.  Each day for  10 days the growth medium in the control ,  kept separa te  f rom 
the fungus, and the mass  of the fungus were  t rea ted  with ch loroform.  The ch loroform ext rac ts  were  dr ied 
over  calc ium chlor ide and the products  contained there in  were  identified chromatographica l ly  on Silufol UV- 
254 plates against s tandards (elution with e t h e r - p e t r o l e u m  ether  in various rat ios) .  Compound II could be 
detected in the medium and in the mass  of the fungus a f te r  10 days; no t ransformat ions  or  convers ion  to the 
cor responding  hydraz [de XXXIII could be detected.  

E X P E R I M E N T A L  C H E M I C A L  FAI~T 

Aeyl halide a ry  lhydrazones (I-XI, XIII, XVI, XVIII-XXI, XXIV-XXX) and earboxylic  acid a ry lhydraz ide  s 
(XXXII-XLVIII, L, LII, LIV, LVI) were  p repared  by published procedure  [1-15]. 

Acetyl  Chloride 4-Bromophenylhydrazone  (XII). To a suspension of XLV (6.9 g, 0.03 mole) and t r iphenyl -  
phosphine (9.8 g, 0.0375 mole) in f resh ly  dist i l led aee toni t r i le  (60 ml) was added with s t i r r ing  carbon t e t r a -  
chlor ide (3 ml, 0.03 mole) .  The mix ture  was s t i r r e d  at 20-25~ fo r  6-8 h. The solvent was r emoved  under 
vacuum. The thick res idue  was s t i r r ed  with ch lo roform and a f te r  12 h standing the precipi ta te  of XII was 
f i l te red  off. The yield was 38%, mp 110-112~ (from benzene -ace tone ) .  II~ spec t rum in Vaseline oil, v, am-t:  
3132 (NH), 1600 (aromatic  r ing C=  C). UV spec t rum in ethanol, Xmax(log 5), ran: 273 (4.34), 308 (3.78). 
Found, %: C 38.99; H 3.48; Br  32.51; C1 14.08; N 11.19. C8HsBrC1N 2. Calculated, %: C 38.79; H 3.23; Dr 
32.32; C1 14.34; N 11.31. 

Aeetyl  Chloride 2 ,4-Dini t rophenylhydrazone (XV). To phosphorus oxyehlor ide (9 ml, 0.1 mole) at 13-15~ 
with s t i r r ing  were  added pyridine (1.8 m1, 0.02 mole) and then in smal l  portions acet ic  acid 2 ,4-dini t rophenyl-  
hydrazide (4.8 g, 0.02 mole) .  The mix tu re  was slowly heated to 75-80~ After  1 h it was cooled and the p r e -  
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cipitate was fi l tered off, washed with phosphorus oxychloride, dried, and recrysta l l ized from ethanol and then 
from chloroform to give yellow crystals  of XV (5.0 g, 98%) with mp 152-154~ (decomposition). II~ spectrum 
in Vaseline oil (v, cm-i): 3186 (NH), 1626 (C = N), 1590 (aromatic ring C = C). UV spectrum in ethanol, 
Xma x (log ~), am: 228 (4.18), 265 (4.06), 350 (4.28). Found, %: C 37.29; H 2.81; C1 13.52; N 21.40. CsHTC1N404. 
Calculated, %: C 37.13; H 2.70; C1 13.73; N 21.66. 

:Propionyl Chloride 2-Nitropheuylhyd:razone (:<VII). To phosphorus oxychloride (2.7 ml, 0.03 mole) was 
addedat  15-20~ with st irr ing pyridine (0.8 ml, 0.01 mole). Propionic acid 2-nitrophenylhydrazide (2.1 g, 
0.01 mole) was then added to this mixture in small portions. The mixture was heated on a water bath to 70- 
75~ and kept at this temperature  for 1 h. After cooling it was poured into ice water. The precipitate was 
washed free of chloride ion with water.  The yield was 75%, mp 47-48~ (from ethanol). Ii~ spectrum in Vase- 
line oil, v, cm-l: 3303 (NH), 1620 (C = N). UV spectrum in methanol, Xmax (log e), nm: 263 (4.28), 282 (4.17), 
415 (3.78). Found, %: C 47.46; H 4.60; C1 18.63; N 15.81. C~I10C1N302. Calculated, %: C 47.53; H 4.39; CL 
18.46; N 15.60. 

Nicotinoyl Bromide 4-Nitrophenylhydrazone (XXII) and Isonicotinoyl Bromide 4-Nitrophenylhydrazone 
(XXII1). To a suspension of 3- or 4-pyridinealdehyde 4-nitrophenylhydrazone (2.4 g, 0.01 mole) in acetic acid 
(80 ml) and potassium acetate (5 g) was added with st irr ing bromine (0.52 ml, 0.01 mole) over 3 min. After 
30 rain the yellow precipitate was separated and washed with acetic acid and then with ether. The yield was 
92%, mp > 350~ (decomposition). II~ spectrum in Vaseline oil, v, cm-t; XXII: 3122 (NH), 1598 (C = N and 
aromatic ring C = C); XXIII: 3111 (NH), 1603 (C = N and aromatic ring C = C). Found,%: XXIh C 44.92; 
H 3.02; Br 24.70; N 17.28; XXIII: C 44.66; H 2.98; Br 24.92; N 17.44. Ct2HgBrN402. Calculated, %: C 44.86; 
H 2.80; Br 24.92; N 17.44. 

Pyruvoyl Bromide 4-Sulfamoylphenylhydrazone (XXV), To a suspension of methylglyoxal 4-sulfamoyl- 
phenylhydrazone (4.82 g, 0.02 mole) [19] in acetic acid (60 ml) was added, with st irr ing,bromine (1 ml,  0.02 
mole} in acetic acid (10 ml) over 30-40 rain. After 30 rain the brownish yellow precipitate of XXV was sep- 
arated and washed with acetic acid. The yield was 50%, mp 201-202~ (from acetic acid). II? spectrum in 
Vaseline oil, v, cm-l: 3320, 3236 (NH), 1690 (C = O). UV spectrum in methanol, Xmax (log e), rim: 254 (4.0), 
294 (3.77), 350 (4.39). Found, %: C 33.63; H 3.07; Br 24.81; N 13.31. CgH10BrN303S. Calculated, %: C 33.74; 
H 3.12; Br 25.00; N 13.12. 

But:c-ryl Bromide 2,4-Dinitrophenylhydrazone (XXVII). To a suspens ion of butyraldehyde 2,4-dinitro- 
phenylhydrazone {5.04 g, 0.02 mole) in acetic acid (20 ml) and acetic anhydride (0.2 ml) was added dropwise, 
with sitrring, asolution of bromine (6.1 ml, 0.1 mole) in acetic acid (5 ml) over 10 rain. After another 10 
rain the precipitate was fil tered off and washed with acetic acid and petroleum ether. Beerystallization from 
acetic acid gave yellow crystals  of XXVII (2.7 g, 41%) with mp 122-124~ IB spectrum in Vaseline oil, v, 
cm-l: 3256 (NH), 3106 (CH), 1626 (C = N), 1595 (aromatic ring C = N). UV spectrum in ethanol, Xmax (log ~), 
am: 238 (4.15), 270 (4.00), 363 (4.20). Found, %: C 36.03; H 3.29; Br 24.52; N 17.06. Ct0HliBrN404. Calculated, 
%- C 36.25; H 3.32; Br 24.17; N 16.92. 

4-Bromophenylhydrazides of Propionic (XLIX), Butyric (LI), Valeriz (LIII), and Isovaleric (LV) Acids, 
4-Bromophenylhydrazine (9.3 g, 0.05 mole) was refluxed for 1.5-2 h in propionic acid (13-15 ml) (or butyric, 
valet[c,  or isovaleric acids respectively) and the mixture was cooled. The precipitate was fil tered off, washed 
with ether, and recrystal l iz  ed from ethanol. Compound XLIX formed white crystals,  yield 70-75%, mp 178-179 ~ 
IR spectrum in Vaseline, v, cm-l: 3293, 3264 (NH),1671, 1643, (amide), 1592 (aromatic ring). UV spectrum in ethanol 
Xma x (log e), nm: 246 (4.22), 298 (3.22). Found,%: C 44.29; H4.68; Br 33.14; Nl l .73 .  CgHttBrN20. Calculated, %: C 
44.44; H 4.52; Br 32.92; N 11.52. Compound LIformed light yellow crystals,  yield 60-65%, mp 129-130~ IR spec- 
t rum in Vas el[no oil, v, cm -i: 3288, 3272 (NH), 1663, 1641 (am[de), 1600 (aromatic ring). UV spectrum in ethanol, Xmax 
(log e), rim: 246 (4.26), 295 (3.20). Found, %: C 46.81; H 5.17; Br 31.27; N 10.60. C10Hi3BrN20. Calculated, %: C 46.69; 
H 5.05; Br 31.12; N 10.89. Compound LIIIformed white crystals,  yield 50-55%, mp 119-121 ~ LR spectrum in Vase- 
line oil, v, am-l: 3290, 3220, 3190, 3150 (NH), 1666, 1641 (amide), 1602 (aromatic ring). UV spectrum in 
ethanol, Xmax (log e), am: 247 (4.23), 298 (3.18). Found, %: C 48.31; H 5.49; Br 29.14; N 10.48. CttBI5BrN20. 
Calculated, %: C 48.70; H 5.53; Br 29.52; N 10.33. Compound LV formed white crystals,  yield 47-50%, mp 
148-149~ IR spectrum in Vaseline oil, v, cm-l:  3307 (NH), 1647 (amide), 1594 (aromatic ring). UVspectrum 
in ethanol, Xmax (log e), am: 245 (4.23), 296 (3.16). Found, %: C 48.53; H 5.62; Br 29.66; N 10.72. CiIHt5BrN20. 
Calculated, %: C 48.70; H 5.53; Br 29.52; N 10.33. 
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SYNTHESIS AND STUDY OF THE PHARMACOLOGICAL PROPERTIES 

OF 2-AMINOMETHYL AND 2,4-, 2,5-, AND 2,6-DIAMINOMETHYL 

DERIVATIVES OF 3-ARYLBENZOFURANS 

A. N. Grinev, S. A. Zotova, UDC 615.22.547.728.1].012.1 
I. N. Mikhailova, A. A. Stolyarchuk, G. I. Stepanyuk, 
and V. V. Matsak 

Continuing a search for cardiovascular agents ia the benzofuran series ,  we have car r ied  out the synthesis 
and have studied the pharmacological propert ies of 2-aminomethyl and 2,4-, 2,5-, and 2,6-diamiaomethyl der-  
ivatives of 3-arylbenzofurans.  

Using a published method, from ~-pheaoxypropiophenones (I-VI) we obtained 2-methyl-3-arylbenzofur-  
arts with substituents in position 5 (VII-X) or position 6 (XI-XIII) [1]. 2-Methyl-5-nitro-3-phenylbenzofuran 
(XIV) was obtained by nitrating the known 2-methyl-3-phenylbenzofnraa [2]. 

As reported previously, 2-methylbenzofuran derivatives are  brominated by N-bromosucciaimide in the 
methyl group [2]. In the present work we obtained a ser ies  of 2-bromomethyl derivatives of benzofuran which, 
without isolation, were converted into the 2-amiaomethyl derivatives (XV-XXXII) under the action of secondary 
a m i n e s -  diethylamine, piperidine, morpholine, and N-phenylpiperazine. 
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