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\.arious amide derivatives of 0- and p-t,rimethylsilylbenzoic acid, p-trimethylsilylphenylacetic acid, a i d  p -  
trimethylsilylhydrociiinamic acid were prepared st,arting from t'he corresponding acids. Preliminary pharma- 
cological evaluation of seven compounds showed t,hat they had some activity as central nervous system depres- 
sants; p-trimethylsilylphenylacetylurea was more active than its analog without silicon. 

Nany amides, ureides, and hydrazides of aromatic 
acids such as benzoic, phenylacetic, salicylic, and sub- 
stituted benzoic acids are known to be CKS depres- 
sants.l.2 As part of a program for the preparation of 
silicon-containing compounds with potential biological 
activity3t4 we have prepared some amides of trimethyl- 
silyl-substituted aromatic acids. The introduction of 
organosilicon into these compounds seemed interesting, 
since besides the fact that  silicon, although abundant in 
nature, is rarely present in biological systems, the physi- 
cal properties of the compounds such as solubility, 
partition coefficient, and permeability to physiological 
membranes are expected to be different from the 
analogous carbon compounds. 

The silicon-containing acids used were o- and p-tri- 
methylsilylbenzoic acid,5 p-trimethylsilylphenylacetic 
acid,6 and p-trimethylsilylhydrocinnamic acid. The 
latter was prepared by hydrolysis and decarboxylation 
of diethyl p-trimethylsilylbenzyln~alonate.7 

The acyl chlorides of the acids n-ere prepared by reac- 
tion with SOCl,. In  the case of trimethylsilylphenyl- 
acetic and hydrocinnamic acid the reaction was carried 
out in the presence of calcium carbonate to minimize 
cleavage of the Si-hr bond under the acid conditions. 

The amides (Table I) were obtained by addition of the 
acyl chlorides to 2 equiv of the amine in suitable sol- 
vents a t  room temperature. p-Trimethylsilylphenyl- 
acetylurea was obtained by reaction of p-trimethyl- 
silylphenylacetyl chloride and urea in benzene a t  
SO" .8 p-Trimethylsilylphenylacetyl hydrazide was pre- 
pared by reaction of p-trimethylsilylphenylacetic acid 
and hydrazine under azeotropic conditions in the pres- 
ence of 1-butanol and a l ~ m i n a . ~  

Preliminary Pharmacological Evaluation.-A number 
of the amides synthesized were selected for pharma- 
cwlogical screening. The compounds were tested for 
their sedative and anticonvulsant activity. They were 
administered orally in  fine suspensions of 3y0 acacia 
by stomach tube to 18-hr fasted mice receiving water 
ad libitum. 
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Supramaximal electroshock testdo (Table 11) were 
carried out on groups of four male mice (22-24 g) per 
dose level and maximal volume administered did not 
exceed 0.2 m1/20 g. In  order to determine time of 
maximum effect, groups of animals were tested at dif- 
ferent time intervals following administration of com- 
pounds. Prevention of full tonic limb extension 
(T.Ex.) was considered as protection against supramaxi- 
mal electroshock. 

Maximal pentylenetetrazole seizure tests" mere also 
carried out (Table 111). The compounds were ad- 
ministered a t  different time intervals prior to the sub- 
cutaneous injection of 100 mg of pentylenetetra- 
zole/kg. Death rate xas  chosen as index for protective 
effects. Nethylphenylhydantoin, phenobarbital so- 
dium, and phenylacetylurea were administered as refer- 
ence drugs. 

In  blood pressure, respiration rate, and heart rate 
tests (Table IV) male cats (2-3 kg) anesthetized with 
pentobarbital sodium (35 mg/kg) intraperitoneally 
were used. Blood pressure was measured from the left 
carotid artery and recorded on  a kymograph. Respira- 
tion rate and heart rate were recorded on the physio- 
graph with impedance electrodes and an ECG trans- 
ducer, respectively. Time mas recorded. Substances 
were injected through a cannula in the left femoral vein. 

The results showed that full protection against con- 
vulsions, as measured by the supramaximal electro- 
shock, was shown by compounds I, T'III, and IV at  a 
dose of 100 mg/kg at 2 hr following their administration. 
Compound ITT exhibited an anticonvulsant activity at  
a dose range comparable to that of the reference com- 
pounds and mas more effective in this respect than 
phenylacetylurea and showed a longer duration of ac- 
tion. It was also the only compound having an anti- 
convulsant effect in the antipentylenetetrazole test. 

To find out whether IT' had any psychotropic proper- 
ties, autonomic as well as behavioral changes in mice 
were observed and conditioned avoidance response tests 
in ratsI2 were carried out. KO special psychotropic 
effects were noted even at  doses up to  600 mgikg. 

Sone of the compounds in Table I1 tested showed any 
sedative activity or other abnormalities in gross be- 
havior of mice after doses up to 100 mg/kg. All com- 
pounds investigated, except VIII,  caused a drop in 
blood pressure and a concomitant increase in respiration 
rate. 
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' 1  'l'he cciiiij)iiiinds ivere ii(Iiiiiiii~iei~ei1 [ ( I  ~ O I I ~ J S  of f o i t i ,  niwle ni iw 
i 22-24 g)  per close level and the rnasimal volume :idriiiiiistelcil 
did riot exceed 0.2 m1/20 g. 'I I'rolonged full toiiic limb esten- 
sion. Time after administration \vas 1.3 hr. 

p-Trimethylsilylhydrocinnamic Acid.---L)ietliyl p-trimeth),l- 
,~il~-lbenz~lninlonate7 (32 .2  g, 0.1 mole) was added with stirring 
to a. sohition of  Xa  (4.6 g, 0.2 y-atom) in absolute EtOIT (100 nil) 
:tiid heated t i l  reflux. H20 ( 5  ml) was added, and the re:tclioti 

refluxed for 15 min arid cooled. The disodinm d t  
) wits filtered and washed with petrolelm ether ( l i p  

It, was dissolved it1 IT& (200 ml) : i t i d  1 1 ~  
The maloiiic wid drriv- 

The ethcr  

40-60'); nip >:300". 
s t i l i i t i o t i  was acidified with €IC1 to pH 4. 
: i t &  \vas estracted with ether :tnd dried (AIgSO,). 
was driveii off,  and the acid was heated a t  40 mm for 0 hr at 100 
180'. 
tallization from petroleum ether. .Anal. ( C12H,O2Si) C, H, 'Si, 
niol wt (on titration with 0.1 -Y KOCH, in C6FIG-hIeOIT using 
thymol bliie as indicator). 
p-Trimethylsilylphenylacet4.l Chloride.-To a stirred soliitioii 

of p-trimeth~lsil~lphei~ylaretic wid (10.4 g, 0.05 mole) in CGIT~;  
( 10 r d j ,  (,,iitt:iitiirig :itihydt.oiih C;iCO:+ ( 1 . i  g),  ft~eslily tlis:tillwl 
SOCI? ( 1 0  rril) wis :iddetl :uid the mixtiire W R ~ :  refluxed for 2 111.. 
I t  was filtered : i t i i l  ilistillml, b p  117' (4 mm). A n d .  ( C ~ L I T ~ . , -  
CIOSi) C, 11, C1. 

It solidified (18 g, 53%) oii cooling; mp 103" after re 



firay 1968 HYPOTEXSIVE %AMIKO-~H-PYRROI>O [3,4-C]ISOX.4ZOLES 4.53 

TABLE IV 
EFFECTS ON BLOOD PRESSURE AND RESPIRATION  RATE^ 

Respiration 
rate 

Blood pressure increase, 

Compdb m g / k  mm min control 
Doje, Decrease, Duration, % of 

I 1 0 14 
2 5 I 30 
4 1 1 36 
6 130 3 ,i 0 

VI11 1 0 0 
2 0 3 

4 0 6 
6 0 60 

I X  1 30 4 22 
2 40 4 35 
4 70 20 83 
G 100 G O  81 

XIT' 1 20 2 41 
2 30 2 40 

Q Figures represent mean values obtained from a t  least two 
.reparate experiments for each dose level. XO change in the heart 
rate was observed in all experiments. b Compoiinti I11 did not 
caiise any significant drop in blood pressure. 

p-Trimethylsilylhydrocinnamoyl chloride was similarly ob- 
tained in 75% yield, bp 112-114" (2  mm). Anal. (C12Hl;C1- 
OSi) C, H ,  CI. 

Typical examples for the preparation of the amides are given 
below; the rest are summarized in Table I. 
p-Trimethylsilylbenz-p-anisidide (I).-A soliition of p-tri- 

methylsilylbenzoyl chloride5 (2.12 g, 0.01 mole) in CIICL (10 ml) 
was dropped into a cooled solution of p-anisidine (2.46 g, 0.02 
mole) in dry CHC13 (30 ml) and stirred for 20 hr. The CHC13 
was driven off in vacuo, and ,Ile2C0 was added to the residiie. 
The precipitated p-anisidine hydrochloride was filtered off and 
washed thoroiighly (l\Ie&O). The combined l lezCO solutions 

were evaporated in vacuo, H20 was added, and I was filtered off 
and washed (5% HCl, HzO); yield 2.7 g (go%), nip 126" (from 
IGtOIT-1120). '1 nal. (CI;IL1NO2Si j C, IT, S, Si. 

p-Trimethylsilylphenylacetylpiperidide (II).-A solution of 
p-trimethylsilylphenylacetyl chloride (2.26 g, 0.01 mole) in 
CHCla (15  ml) wv&s dropped into a cooled solution of piperidine 
(1.68 g, 0.02 mole) in CHCla (25 ml) and stirred for 15 hr a t  room 
temperature. The solvent was driven off in vacuo and the 
residue was taken up in ether and HzO. The ethereal layer was 
separated, washed (dilute IIC1, NaOH), and dried ( ArgSO,). 
The ether was removed in vacuo and I1 (2.4 g, 87% j was collected 
:it 164-166' (1 mm). Anal. (C1eH2bNOSi) C, H, X, Si. 

p-Trimethylsilylphenylacetyl Hydrazide (HI).-A mixture of 
p-trimethylsilylphenylacetic acid (10.4 g, 0.05 mole), 1-butanol 
(15 ml), hydrazine hydrate (4 ml), and activated alumina ( 2  g) 
(100-150 mesh) were stirred and heated to reflux. C6H6 (10 ml) 
was then added, and the mixture was distilled azeotropically for 
5 hr, the temperature being kept below 95' by occasional addition 
of CsHs. The hot reaction mixture was filtered and evaporated 
zn vacuo. Petroleum ether (bp 40-60') was added to the residue 
and I11 (8.2 g, 80%) crystaliized out; mp 118" (from EtOH- 
H20). -4nal. (CIlH1RN,OSi) C. H. N. Si. , , ,  
p-Trimethylsilylphenylacetylurea (IF'.)-A solution of p-tri- 

methylsilylphenylacetyl chloride (2.26 g, 0.01 mole) in C6H6 (3  
ml) was heated with urea (2 g, 0.033 mole) until reaction set in, 
and then on a steam bath for 2 hr. The C ~ H G  was driven off 
zn vacuo, and H2O was added to the residue, which was filtered 
off and washed (XaOH, H20); yield 1.9 g (76y0), mp 176" (from 
EtOH-HzO). Anal. (Cl2HI8N2OSi) C, H, N, Si. 
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A series of novel 3-amino-4H-pyrrolo[3,4-c] isoxazoles and their derivatives have been synthesized and evalu- 
Some of the compounds caused hypotension, tyrosine hydroxylase inhibition, ated for their biological activity. 

and catecholamine and serotonin depletion. 

Previous reports' from these laboratories have dis- chemical properties (e .g . ,  basicities, polarities, boiling 
closed the chemistry and pharmacology of a series of points, and dielectric constants), it was decided to  
pyrrolo [3,4-c ]pyridines, which included 7-amino-2- prepare derivatives of 3-amino-4H-pyrrolo [3,4-c Iisoxa- 
carbethoxy 6-methylmerimine (I). Since it is known2 zoles (11) for pharmacological evaluation, 
that  isoxazoles and pyridines exhibit many similar Chemistry.-Utilizing a key intermediate in the 

synthesis of merimines, ethyl 3-cyano-4-hydroxy-3- 
COOCLH~ Rz pyrroline-1-carboxylate (1)3 was condensed with hy- 

droxylamine to afford the oxime (2), which folloxying 6 R1Q I 

COOCzH6 COOC?H5 COOCzH5 
HzN N<; I I I NR& -N 

-+ CH3 
HO NOH I I1 
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