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Synthesis and Pharmacological Properties of 
1-Substituted 3-Dimethylamiiioalkox~--lH-iiidazoles 

G. PALAZZO, G. C O R ~ I ,  1,. BAIOCCHT, ~ l i n  13. SILVESTRIXI 

111 our search for iiew s t r w t u m  with aiitiiiiflariiiiia- 
tory activities it was considered of iiitereut to byiithesizc~ 
n series having the general forinula I. Very littlc i\ 

I R' 
I 

I <  = H, C1, 11' = alkyl, aryl, OI  aiylalkvl, ) I  = 2 2 

kiiowii about the pharniacology of iiidazole deiivativc., 
although the structural niialogie- with some c l a i ~ e ~  
of biologically active wb>taiice-:, bur t i  as ierotoiiiii aiid 
:intihistaminic drugs, are apparent. 

The first step in the synthesk \vas to  1)erfect I riiethod 
lor the preparation of 3-hydroxy-lH-iiidazole+. For 
this purpose we made use of the l)yrolysi. of carbamoyl 
azides. AIany of these substaricei had not yet been 
dehcribed, but they were eaqily obtained from the cor- 
responding ariiliiie3 through the cwb:iiiioyl cbhloride. 
und hubsequelit reartioil with sodium t~zide. h s  it ha. 
been previously pointed out for cwtairi benzyl tleriw- 
t ivcs,l pyroly,iis of azide-: letid. dinost : i l ~ ~  nyh t o  thci 
siniultaneous formatioil of :3-hydroxj--l H-indazolei aiicl 
benzimidazoliii-2-oi~es. Severtheleu., this doe. not 
represent an obstacle to  the prepa~ative iuethod, sincr' 
the reaction product> ran be easily separated by thcii 
differing acidity. Iri three other c8n-e- we cnrried out 
a reduction of S-nitrosoaiithranilic acids XI i t h  sodiuiii 
hydrowlfite following a procedmcx 1)reviou4y described. 

The :3-1iydroxp-lH-iiid:izoles weir' traiiiforinetl t o  
the cwrresponding hodiuiii salt\ a i d  nlloir-ed t o  rea(- t 
I I I  i w r t  \olveiits M i th tlic 1)rot)or chloroalkgldialkyl- 
:iiniiic+, ubing differelit bn-e., -olveuts, ratioq of ic- 
:ictiiig substancei, teiiilmttture-, aiid periodi of heating 
Through a11 these varying coiiditioiiq, the formation of 
the derivatives of type I was always :iccompanied by 
side products. Only i i i  a few cavs  were these isolated 
and identified : generally, we limited ourselves to sep:~- 
rating compounds I froiii the mixtures. This could bc 
easily : ~ c ~ i ~ o ~ ~ i ~ ~ l i s l i ~ ~ t l  1)y ( ' ~ l l ' ( J i i l ~ L t O ~ l ' ~ 1 ~ ) ~ ~ ~  ( ice 13~pc~i  I- 

( 1 )  L l : ~ i u i <  111 ( 1  ( or-1, ,tud C, i ' a i a / ~ u  l r o t  ( h , m .  ( I t u i n t  I ,  66, I I t )  
\ 1Yf i ' l i  
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Pharmacology.-The products described in this plantar edema induced by carragenin in the rat6 and 
paper arid listed in Table I have been submitted to a on the cotton pellet induced granuloma.' Local 
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TABLE I 
3-DIALICYLAMINOALKOXY-~H-INDAZOLE HYDROCHLORIDES 

0 Citrate. * a2HC1. 
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preliminary pharmacological screening. The following 
methods were used. 

Acute toxicity and general effects on behavior were 
studied in mice t'hat were examined 0.5 hr. after ad- 
ministration and then observed for 5 days for delayed 
toxic effects. Anticonvulsive action was studied in 
mice, using electroshock convulsions3 and convulsions 
and death induced by pentylenetet'razole (120 mg./kg. 
s.c.) and strychnine (2.5 mg./kg. s.c.). Antispasmodic 
action was investigated in segments of guinea pig 
small intest'ine suspended in oxygenated Tyrode solu- 
tion and stimulated with acetylcholine, hist'amine, 
barium chloride, and dimethylphenylpiperazinium io- 
dide. Analgesic action was studied using the hot 
plate4 and the phenylquinone methods.5 Antiin- 
flammatory action was investigated by the effects on 

(3) E. A. Fwingard, W. C. Brown, and L. S. Goodman, J .  Pharmacol .  

(4) G. Woolfe and .I. I). .\IacIlonalil, ih id . ,  80, :jOO (1044) .  
( 5 )  (a) E. Siegmund. R. Cadmus, and G. Lu,  Proc.  SOC. Ezptl .  B i d .  M e a ! . .  

(11) L. C. Hendershot and J. Forsaith, J .  Pharmacol. Ezptl .  

Erp t l .  Therap. ,  106, 319 (1952). 

96, i 2 9  (1957); 
Therap.. 116, 237 (1959). 

&I.p., oc. 
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155 
120 
215 
120 
111 
181 
163 
160 
122 
139 
195 
160 
130 
lli 
133 
199 
141 
190 
125" 
1-51 
223 
215 
155 
200 
188 

Calcd. 

13.87 
13.14 
11.37 
11.16 
10.69 
10.69 
10.25 
9.32 
9.32 
9 .68  
9.32 
9.80 
9 .43  
8 . 7 3  

10.25 
9.85 
9.32 

10.67 
10.24 
9 . 6 8  
9.32 
8.96 
8 64 

10.67 
9.68 
9.32 
8.84 

9.32 
19.52 
17.41 
9 . 4 3  
9.93 
9.07 

Found 

13.73 
13.18 
11.42 
10.98 
10.60 
10.81 
10.29 
9.24 
9.21 
9.66 
9.52 
9.76 
9.40 
8 . 5 9  

10.29 
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9.37 

10.43 
10.39 
9.80 
9.50 
9.12 
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9.68 
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8.84 

! I .  41 
19.33 
17.41 
9.36 

10.04 
8 .95  

anesthetic action was studied using the corneal reflex 
in rabbits for surface anesthesia and the tail pinching 
test in mice for infiltration anesthesia. 

The results obtained make it difficult to establish 
a clear relationship between chemical structure arid 
biological activity. Therefore only a general outline 
of the different types of activity exhibited by the 
members of the series mill be mentioned. 

Toxicity proved to be fairly constant in  all series, 
varying from 120-130 mg./kg. i.p., with the exception 
of the compounds having a nitro group or an amino 
group in the indazole nucleus. These derivatives mere 
considerably more toxic and provoked cyanosis. 
Lethal effects generally were manifest within 1-2 hr. 
after administrations and were accompanied by a 
complex symptomatology characterized by the pres- 
ence of convulsive and depressive phenomena. 

h s  for behavioral effects, the differences between 
( G )  C i &inter,  E A R i d e > ,  and G TI- S u s s .  ?roc Soc C z p t l  Bzol 

(7)  R JIeier, T3 Shuler, and P Desaulleb, Lzperzentia, 6, 4GY (1950) 
M e d  , 111, 544 (1062) 



Experimental Section 
Carbamoyl chlorides hvere pi,epar(:d hy the action of COCI? o t i  

iubitituted anilines. The preparations were usually carried (iul. 
in toluene aiid iii t lie preoeiice of pyridine, as has been previou4y 
described fur :itdogous products.1 The c1iararterihtir.s of tlir: 
,uhstaii(:es irot previously tiescrihed are slio\v~i i i i  Table 11. 

I:.p. (mm.) or 
111.p., o r .  

GO 
160 (0 .4 )  
i o  

172 ( 0 . 3 )  
1") 
124 ( 0 . 2 )  
175 (1) 
146 10.1) 

pouitclt 10 and 17-19, 11 hicll :ire tiot :uiioiig the iiiu-t 

:wtivc :uialge*i(ah, display ai1 :iiitiitiflanimxtory artivity 
:it the w i i e  doac of 1.3 nig. kg. -.(A. :ii 2, 4, 7, aiicl 26. 

Tlir most active ant i c o n r u l w i t  c*oiiil)ourids in clcc - 
tro4iork test. arid tonic coiivul4oiih itiducrd by strych- 
tiiiie :ire 4, 7, 15, aiid 19, whirh po>>e>> an EDjo lower 
than 40 nig./kg. i.p. *4t these doses notie of the coni- 
Imuiids protected against death induced by strychnlnr 
or cvrivulsioni and death iiidu(*ed by ~)ciitamethylciic- 
tct razolt.. 

Ttcmarkablc variation. of :WI ivity iverc~ fouiid I I I  1 1 i ( ~  
t C h t 3  for antiipasniodic. :i t id l o ( d  anesthetic activity. 
The latter is present in varyiug degree iii the vaiioii+ 
products of the serie-. Coinpounds 5-7, 10, 15, 20, 
arid 31 are active a t  wiicwitriitiorii below 0.5 iiig. /nil 
both i r i  the surface arid infiltration tebts. By coritra\t, 
12, 24, and 30 are inactivc ui) to concentration< of 
10 nig./nil., and they cause loc.nl irritation. 

.Ill of tlic products iiihibit iiitc,stiii:il-.tri~) (aoiilixi*- 
tioil' :it cbonceritrationi of 0.2-0.8 p g .  'nil. ,  with the ex- 
rel)tioti of 27, 28, arid 33 n-hicli :iic active a t  3 pg., 1111. 

3-Hydroxy-1H-indazoles. A.--'rlle cwbaiiioyl chloritlcz w w  
tr:insfomied to tlie c~irresporrdiiiy azides which \\-err (he11 (it,- 
r~~iriposed iii ietraliii :is nlre:td>- tleacrilJed.' 
:ilw tlie l--ulistituteti benziinidazoliii-2-l,iie~ \?-ere getierull>- 
Eorrned and discwdetl, excaept i i i  t he  rase of N-( p-riiethosyplieri~-i'~- 
?u'-nietliylcarb:tri io)-1 n Lide, .j-niethosy- 1 -methyl-beuzi riiiduoliii- 
?-one, n1.p. 20i1' (frorii ethaiiol), was isolated aiid identified. 

:lnal. Calcd. for CIHIJ?O:: C, 60.86; 11, 5.66: N, 15.72. 
Found:  C,G0.80: I I . 5 . 7 1 ;  N ,  15.8s. 

B.-The prep:rratioii iiivolved first iritrosatio~i of :iiithr:iriili(, 
:acids arid sub~equeiit reduction with sodium hydroa~ilfite. T r v o  
:iilthr;tnilic acids that have lint yet been described were p r e l ~ r c t i  
as follows. 

4-Chloro-2-( p-chlorobenzylamino)benzoic Acid.--To n solu- 
tion of 0.1 mole of sodium 2-a1nino-4-chloroberlzoate i n  100 1111. 

of v-ater a t  50°, 0.1 mole of p-rhlorobenq-1 chloride was :iddrd 
istirriirg) over a period of about 30 niiu. -4fter the additioii, 
the temperature was raked to 70' where it was kept for 1 hr. 
The iiiisture was cooled, and the precipitated solid was collected 
with suction. waahed with water, arid crrstallized from ethanol; 

I11 the p y r d )  
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H o-ClCsHdCH2 
H TTL-CIC~H~CH? 
H p-ClC6HdCH2 
H p-CH30CsHACH2 
H 3,4(CH,O)KsH3CH2 
5- c 1 CdHs 
5-c1 p-CHjOCeH,CH, 
6-C1 CdHs 

H C4H9 

6-C1 p-ClCeHkCH? 
5-NO2 C4Hg 
See Experimental Section. 

11.p 
O C .  
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231 
1.51 
178 
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236 
252 

TABLE I11 
3-HYDROXY-lH-INDAZOLES 

benzoic acid (0.1 equiv.), 0.1 equiv. of K,C03,0.11 equiv. of butyl 
bromide, and 330 ml. of water were refluxed with stirring for 
20 hr. The mixture was cooled and the separated product was 
filtered, washed with water, and cryst,allized from ethanol; 
yield joy0, m.p. 135'. 

Anal. Calcd. for CllHllC12?;02: C1, 15.57; S, G.15. Fouiid: 
Cl, 15.54; X, 6.06. 

B.-To 125 nil of an aqueous solution of 0.1 mole of sodium 
X-substituted anthranilate, 0.15 mole of Na?rT02 was added 
with stirring to complete solution. To the solution maintained 
a t  10-15", 36 nil. of eoncentrated HCl was added slowly over a 
period of a t  least 30 min. Stirring was continued for another 
0.5 hr. The precipitate was then filtered, and the nitrous deriva- 
tive was washed with cold water and used for the subsequent 
operation without furt'her purification. JVith vigorow stirring, 
it was added to 400 ml. of a 20% solution of NaOH at  70". 
Immediately 0.5 mole of crystalline sodium hydrosulfite was 
added all a t  once. The re- 
action mixture was cooled and the precaipitate was filtered. 
I t  was treated with water and the mixture was made clearly 
acid with concentrated HC1. The crystalline product was 
filtered, washed, and crystallized from ethanol: yield 70-80s. 
The characteristics of the 3-hydroxy-1H-indazoles that have 
iiot yet been described are shown in Table 111. 

3-Dimethylaminoalkoxy-lH-indazoles.-The sodium salt of a 
1-substit,uted 3-hydroxy-lH-indaxole was prepared with the cal- 
culated quantity of sodium methoxide in methanol, eliminating 
the solvent under reduced pressure. The solid sodium salt 
(0.1 mole) was dried in an oven, well powdered, and suspended 
in 1 vol. of anhydrous xylene equal to 10 times its weight. Cnder 
fairly vigorous stirring and refluxing, 0.13 mole of chloroalkyl- 
dimethylamine diluted with 2 vol. of solvent was added from a 
dropping fuiiiiel (average time for this operation 1.5 hr.), after 
which heating and stirring were continued for 2 hr. The mixture 
was cooled and washed well with water, and the basic fraction 

Heating was continued for 2 hr. 

I 
R 

-- Cttlud., lL---- 
C H x 

69.44 7 .42  14.73 
64.99 4.29 10.83 
64.99 4 .29  10.83 
64.99 4.29 10.83 
70, 83 5 , 5 5  11 ,02 
67.,59 *5.67 9 . 8 5  
5s 80 j .83  12.47 
62.40 4 .54  9.70 
58.80 5.83 12.47 
57.36 3 .44  24.19 
56.16 5 . 5 7  17.86 

C 
69.62 
64.83 
6.5.22 
6.5.03 
71.08 
6'7.29 
58.85 
G2,67 
58.65 
57. 10 
56.36 
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E l  

7 . 3 5  
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4 .41  
5.82 
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4 87 
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Metliod" 

B 
A 
.A 
A 
A 
-4 
A 
A 
B 
B 
A 

was extracted with 2 S HC1. The base, liberated from the HC1 
solution by addition of 2 A; XaOH, was extracted with ether, 
washed, and dried. The residue was distilled and the distillate, 
dissolved in 10 vol. of CHC13, was passed over an alumina column 
(Merck, staiidardized according to Brockmann). Nore CHCI, 
u-as used for elution and the solvent was evaporated. The resi- 
due was usually a product completely free of the infrared car- 
bonyl band. In  a few cases a second or even a third passage 
over A1203 was required to obtain compound I completely free 
of isomer 11. It was transformed t o  the hydrochloride, which 
was then crystallized from ethanol. An example for the isola- 
tion of the by-products is reported below. 

2-p-Dimethylaminoethyl-1 -phenylindazolin-3-one.-The 
basic residue of a preparation carried out following the general 
method previously described, using 150 g. of 3-hydroxy-l- 
phenyl-1H-indazole and 90 g. of chloroethyldimethylamine, 
was dissolved in anhydrous ethanol and treated with a 3 0 5  
alcoholic &POI corresponding to the weight of the residue. 
The precipitate was filtered and crystallized from alcohol. 
After a second crystallization from water, 140 g. of a product, 
m.p. 130-133", was obtained. The product had analytical 
values corresponding to  3-p-dimethylaminoethoxy-1-phenyl-1 H- 
indazole phosphate monohydrate. The infrared spectrum wad 
without carbonyl bands. The remaining alcoholic solutions from 
the preparat,ion and from the crystallization of the phosphate 
were combined, and the solvent was removed. The residue 
was dissolved in water and the b e was liberated with K2C03. 
Distillation yielded a product bo ng at  192" (0.1 nim.) which 
solidified in t,he fla5k. It crystallized from hesane-benzene; 
yield 35 g., m.p. go", carboiiyl band (KBr)  a t  1690 c.m.-'. 

Anal. Calcd. for C1iH1,X,O: C, 72.57; H, 6.81; N, 14.97. 
Found: C, 72.76; H, 7.00; N, 14.68. 

The hydrochloride, crystallized from isopropyl alcohol, melted 
a t  217-219". 

Anal. Calcd. for Cl?H2&1?J,O: C1 (ionic), 11.15. Found: 
Cl(ionic), 11.13. 


