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Introduction 

In this investigation of new ligands for the benzodia- 
zepine receptor (BZR), our aim was to improve the in 
vivo efficacy of the known BZR ligand 7-(3-(trifluoro- 
methyl)phenyl)pyrazolo[ l&z]pyrimidine-3-carboxy- 
lit acid ethyl ester la (fig 1). It has been reported that 
compound la displaces [3H]-diazepam in vitro from 
BZR in the nanomolar range [ 11. However, compound 
la lacks in vivo activity when administered orally. 

Other research groups have successfully replaced 
ester groups of biologically active compounds by an 
1,2,4-oxadiazole moiety to obtain an improved in vivo 
efficacy [2-41. In our investigation this approach has 
been applied to compound la and related fused 
heterocyclic analogues. Consequently, a series of 
pyrazolo[ 1,5-alpyrimidines has been prepared 
in which the ester function of la has been replaced 
by a 1,2,4-oxadiazole moiety. Further, a series of 
analogous pyrrolo[ 1,2-alpyrimidines has also been 
prepared. 

la 

Fig 1. Structure of BZR l&and, compound la. 

Chemistry 

By the previously described method [5], the reaction 
of 2-aminopyrazoles 3a or 3b with the appropriate 
3-(dimethylamino)- 1 -aryl-2-propen- 1 -ones 2a-e in 
glacial acetic acid at reflux temperature afforded the 
starting pyrazolo[ 1,5-alpyrimidines la and 4a-e in 
51-86% yield (scheme 1). 

Treatment of the nitriles 4a-e with hydroxylamine in 
aqueous ethanol at reflux temperature gave the crude 
amidoximes 6a-e in 56-93% yield. According to 
microanalysis and 1H-NMR analysis, the purity of 
these crude amidoximes was satisfactory for use in 
further reaction without purification. Heating the 
amidoximes 6a-e with an acid chloride or acid anhy- 
dride in a solvent such as pyridine or acetic acid at 
reflux temperature afforded the 1,2,4-oxadiazole deri- 
vatives 7a-g in 65-8 1% yield. 
After alkaline hydrolysis of the ester la the resulting 
acid was treated with excess thionyl chloride to give 
the acid chloride. Reaction of the acid chloride with 2 
equivalents of acetamidoxime [6] in dry pyridine at 
reflux temperature afforded a low yield of the 1,2,4- 
oxadiazole derivative 5 after purification by column 
chromatography. 

Reaction of 2a with the reported 2-aminopyrroles 8a 
[7] and 8b [8] in glacial acetic acid at reflux tempera- 
ture gave the pyrrolo[l,2-alpyrimidines 9a and 9b 
in 71 and 16% yields respectively (scheme 2). 
The nitrile 9a was converted into the 1,2,4-oxadiazole 
derivative 11 in low yield via the amidoxime 10 
(scheme 2) by a procedure similar to that described 
above for the nitriles 4a-e. 

The 6-aryl-substituted pyrazolo[ 1,5-ulpyrimidines 
13a-b and pyrrolo[l,2-ulpyrimidine 14 (scheme 3) 
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were prepared in good yields from 3a, 3b and Sa, 
respectively, by reaction with the previously reported 
[9] 3-dimethylamino-2-(3-(trifluoromethyl)phenyl)-2- 
propenal 12 in acetic acid at reflux temperature. As 
13a and 13b showed in vitro activity on the BZR in 
the micromolar range, they were not reacted further to 
the oxadiazole derivatives. 

Results and Discussion 

In vitro study 

The compounds la, 4a, 5, 6a, 7a-g, 9a-b, 11 and 
13a-b were tested for their affinity on BZR using 
[sH]-flunitrazepam as a radioligand. The result of the 
test performed with the present compounds is shown 
in table I. As it can be seen from these results, the affi- 
nity of compound la is lowered considerably when 
the ester group is changed to an 1,2,4-oxadiazol-3-yl 
moiety as in compounds 7a-g. Furthermore, when 
moving the 7-aryl substituent in compound la to the 

H3C 'N' CH3 Rl 
H2N 

2a-e %: R'=C02C2H5 la: R1=C02C2H5 
3b: R1=CN 4a-e: R1=CN 

:i,: b,,, b: &$J c: b,, 

d: 
b 3 N.COCH3 

tH3 

e: 

R3: 

a-e: -cH3 f: 4 g: -CF3 

6-position as in 13a, the affinity to BZR totally 
vanishes. However, changes in the ring system itself 
seem to be allowed. When the N-l atom in compound 
4a is changed to a -CH= group as in compound 9b 
only a 2-fold decrease in in vitro affinity is observed. 
However, structure 9b is not considered as fully opti- 
mized for its affinity on BZR because of the residing 
7-CH, group. Removal of the 7-CH, group in 9b 
would give the highest degree of structural homology 
between 4a and the desmethyl derivative of 9b. 
Unfortunately we have not been able to prepare this 
desmethyl derivative of 9b, which one may expect to 
have an increased affinity for BZR compared with 9b. 

Animal study 

Due to a generally low in vitro affinity on BZR, only a 
limited number of compounds, with the highest 
affinity, were selected for in vivo testing. Compounds 
la, 5, 7a and 7b were tested for their in vivo affinity 
on BZR in NMRI mice using [sH]-flunitrazepam as 
radioligand (table I). Furthermore, the relative 

Rl 

R'=CN 
b 

I R1=C02C2H5 

CH3 

6a-e 

I R3COCIor 
(R3CO)20 

R3 

Scheme 1. 7a-g 
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H3C. CH3 N' CN 

+ 
CH3 

2a Ba: R4=cH3 
Bb: R4=H 

PI i 

CH3 

N\ N 
\f 

CH3 

Scheme 2. 

in viva efficacy defined as the ratio ED,, (mg/kg)/IC&, 
(nM) was calculated and is presented in table I. As 
can be seen from table I no improvement in the 
in vivo affinity is observed for the tested compounds 
5, 7a and 7b compared with the reference compound 
la. However, a higher bioavailability was observed 
for compound 7a compared with compound la, 
despite a lower in vitro and in vivo affinity for BZR 
than la. 

Experimental protocols 

Chemistry 

Melting points are uncorrected. IH-NMR spectra were obtained 
on a Bruker WM 400 MHz apparatus and chemical shifts (6) 
are in ppm relative to tetramethylsilane. Column chromato- 
graphy -was performed using Me&k silica gel 9385. Micro- 
analvsis were done at Novo-Nordisk AIS. sunervised bv 
R A’msler. Analyses indicated by the symbols of he elemen& 
were within + 0.4% of theoretical values unless otherwise 
stated. Starting materials 3a and 3b were purchased from 
Lancaster Synthesis. 

(CH3CO)20 

CN 

!%I: R4=CH3 
9b: R4=H 

I R4=CH3 

OH 
I 

Ethyl 7-(3-(tri~uoromethyl)phenyl)pyrazolo[l,5-a]pyrimidine- 
3-carboxylate la 
A mixture of l-(3-(trifluoromethyl)phenyl)ethanone (25.0 g, 
133 mmol) and Nfl-dimethylformamide dimethylacetal 
(18.3 g, 138 mmol, 9&95%) was heated at reflux for 18 h. The 
reaction mixture was evaporated to dryness in vacua and 
the residue suspended in n-heptane (150 ml). The solid ob- 
tained was isolated by filtration and recrystallized from cyclo- 
hexane to give 22.6 g (70%) of 3-(dimethylamino)-l-(3- 
(trifluoromethyl)phenyl)-2-propen-l-one 2a; mp: 56-57’C; 
reported [S] mp: 60-62°C. 

A mixture of 2a (9.6 g, 39.3 mmol) and 5-amino-4-pyrazole 
carboxylic acid ethyl ester 3a (6.1 g, 39.3 mmol) in acetic acid 
(50 ml) was heated at reflux for 8 h. The reaction mixture was 
poured into ice water (250 ml) and extracted with chloroform 
(300 ml). The organic phase was washed with a 1 N sodium 
hydroxide (2 x 100 ml), brine (100 ml) and dried over anhy- 
drous sodium sulfate. The solvent was evaporated in vacua to 
give an oil, which was dissolved in diethyl ether (100 ml). On 
standing a solid separated which was isolated and dried to give 
11.4 g (86 %) of la; mp 105106”C, reported [5] mp 97-99°C; 
‘H-NMR (CDCl,) 6 1.45 (t. 3H); 4.48 (q, 2H); 7.12 (d, 1H); 
7.74 (t, 1H); 7.86 (d, 1H); 8.24 (d, 1H); 8.26 (s, 1H); 8.62 
(s, 1H); 8.86 (d, 1H). Anal C16H,2F3N302 (C, H, N). 

3-(3-Methyl-I,2,4-oxadiazol-5-y1)-7-(3-(trifluoromethyl)- 
phenyl)pyrazolo[l,S-alpyrimidine 5 
A mixture of la (11.3 g, 34 mmol), ethanol (500 ml) and 6 N 
sodium hydroxide (60 ml) was heated at reflux for 4 h and then 



Table I. Chemical and biological data of pyrazolo[ 1,5-alpyrimidines and pyrrolo[ 1,2-alpyrimidines. 

la,4a,5,6a,7a-g 9a,b,ll 13a,b 14 

No. R’ R* R4 mp°C 

In Vitro In Vivo 
[3H]-FNM 
ICdNf 

r3H]-FNM 
P&vfNP 

Relative 
In Vivo 
efficacyh 

la 

4a 

5 

6a 

7a 

7b 

7c 

7d 

7e 

7f 

% 

9a 

9b 

11 

13a 

13b 
14 

3-cFjC&q 235 decb 152ti370 ND 

3-ci=&Hq 148-150c 112+16 96+6 0.85 

3-Thienyl 236.237’ 122Ik43 >3al z-2.5 

3-h'o$& 241-243b 16ti210 ND 

3-hk~C& 

COMe - 
181-182b 528+30 ND 

C6H5 153-155c 167ti168 ND 

3-cF3C& 139-140c 117fo ND 

3-cF$& 

CH3 

H 

CH3 

C”3 

105-1c6a 

140-142b 

216b 

162b 

172-174b 

160-161b 

197.19f 

198.lWd 

173-174d 
185-188d 

18.5k0.3 

37sf37 

109fl3 5.9 

ND 

316+39 >lccl 9.3 

622k66 

127ti240 

539k82 

165tillOO 

>30000 

>3coOO 
>3caO 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

Crystallized from: adiethyl ether; bethanol; cethyl acetate; d acetic acid/water. ePurified on silica gel using ethyl acetate/n-heptane 
as eluent. Mean f SEM (n = 4-8). sMean 31 SEM (n = 2-4). hDefined as ED,, (mg/kg)/IC,, (nM). ND = Not Determined. 
Microanalysis on the following compounds showed deviations of N larger than + 0.4% talc (found): 9b: 13.95 (13.48); 11: 
15.05 (14.49); 13b: 19.44 (18.79). 
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R' CH3 
I: 

'CH3 CH3 

3a. 3b CHO 8a 
CH3 

1kR1=C02C2H5 
13b: R1=CN 

Scheme 3. 

'5F3 

12 

CF3 

14 

allowed to cool to room temperature. The solid was isolated, 
suspended in water (150 ml) and 4 N hydrochloric acid 
(150 ml) was added with stirring. This mixture was stirred 
overnight and filtered to give 5.4 g (52%) of 7-(3-(trifluoro- 
methyl)phenyl)-3-pyrazolo[ 1,5-alpyrimidine carboxylic acid. 

A mixture of the above acid (2.0 g, 6.5 mmol) and thionyl 
chloride (20 ml) was stirred at room temperature for 30 min 
and then heated at reflux for another 30 min. Excess thionyl 
chloride was removed in vacua to give a residue which was 
dissolved in dry pyridine (25 ml). Acetamidoxime [6] (0.96 g, 
13.0 mmol) was added and the mixture was heated at reflux for 
2.5 h and then left overnight at room temperature. The reaction 
mixture was poured into 2 N hydrochloric acid (200 ml) and 
extracted with ethyl acetate (2 x 100 ml). The combined 
organic extracts were washed with 1 N hydrochloric acid 
(2 x 100 ml), brine (100 ml) and dried over anhydrous sodium 
sulfate. The solvent was evaporated in vucuo and the residue 
was purified by flash chromatography using ethyl acetate as 
eluent to give 0.23 a (10% calculated from the acid) of 5: 
mp 216°C: tH-NMR-(CDCl,) 6 2.54 (s, 3H); 7.22 (d, 1H)f 
7.78 (t, 1H); 7.91 (d, 1H); 8.30 (d, 1H); 8.32 (s, 1H); 8.80 (s, 
1H); 8.94 (d, 1H). Anal C,,H,,F,N,O (C, H, N). 

7-(3-(Trifluoromethyl)phenyl)-3-pyrazolo[l,5-a]pyrimidine 
carbonitrile 4a 
A mixture of 2a (5.7 g, 23.4 mmol) and 5-amino-4-pyrazole 
carbonitrile 3b (2.5 g, 23.4 mmol) in glacial acetic acid (40 ml) 
was heated at reflux for 18 h. The reaction mixture was poured 
into ice water (200 ml) and extracted with chloroform 
(200 ml). The organic phase was washed with 1 N sodium 
hydroxide (200 ml), 1 N hydrochloric acid (200 ml) and dried 
over anhydrous sodium sulfate. The solvent was evaporated 
in vacua to give a solid which was recrystallized from ethanol 
to give 3.4 g (51%) of 4a; mp 14&142”C; reported [5] 
mp 144-145°C; 1H-NMR (CDCl,) 6 7.30 (d, IH); 7.84 (t, IH); 
7.99 (d, 1H); 8.34 (d, 1H); 8.47 (s, 1H); 8.54 (s, 1H); 8.91 
(d, 1H). Anal CdH,F,N, (C, H, N). 

Compounds 4b+ were prepared by a procedure similar to 
that described for 4a. 

7-(3-(Trifluoromethyl)phenyl)-3-pyrazolol[l,5-a]pyrimidine 
carho-xamidoxime da 
To a stirred mixture of 4a (2.9 g, 10.1 mmol) and potassium 
carbonate (2.8 g, 20.0 mmol) in ethanol (40 ml) and water 
(4 ml), was added hydroxylamine hydrochloride (1.04 g, 
15.0 mmol). The reaction mixture was heated at reflux for 2 h 
and then stirred overnight at room temperature. The solid 
formed was isolated by filtration and washed with ethanol, then 

suspended in water (50 ml) and stirred for 1 h. Filtration and 
drying in air afforded 1.4 g (44%) of 6a; mp 235°C (decomp); 
lH-NMR (DMSO-d,) 6.11 (br s, 2H); 7.51 (d, 1H); 7.96 
(t, 1H); 8.10 (d, 1H); 8.48 (d, 1H); 8.56 (s, 1H); 8.60 (s, 1H); 
8.72 (d, 1H); 9.54 (br s, 1H). Anal C,,H,,F3N,0 (C, H, N). 

Compounds 6b-e were prepared by a procedure similar to 
that described for 6a. 

3-(5-Methy1-1,2,4-oxadiazo1-3-y1)-7-(3-(trijluoromethy1)- 
phenyl)pyrazolo[l,S-alpyrimidine 7a 
To a stirred mixture of 6a (1.6 g, 5.0 mmol) in glacial acetic 
acid (15 ml), was added dropwise a solution of acetic anhy- 
dride (0.56 g, 5.5 mmol) in glacial acetic acid (5 ml). When the 
addition was complete a precipitate had formed and glacial 
acetic acid (10 ml) was added. The reaction mixture was heated 
at reflux for 1 h, cooled, poured into ice water (200 ml) and 
extracted with dichloromethane (100 ml). The organic phase 
was washed with sodium carbonate solution, dried over anhy- 
drous potassium carbonate and the solvent evaporated 
in vacua. The reside was purified by flash chromatography 
using ethyl acetate as eluent to give 1.1 g (65%) of 7a; mp 
148-150°C; ‘H-NMR (CDCl,) 6 2.74 (s, 3H); 7.13 (d, 1H); 
7.76 (t, 1H); 7.89 (d, 1H); 8.30-8.32 (m, 2H); 8.75 (s, 1H); 
8.87 (d, 1H). Anal. C,,H,&NSO (C, H, N). 

Compounds 7b* were prepared by a method similar to that 
described above (table I) in 67-81% yield. 

3-(5-Cyclopropyl-I ,2,4-oxadiazol-3-yl)-7-(3.(trifluoromethyl)- 
uhenvlkwrazololl.5-al-ovrimidine 7f 
‘Cyclb~opylcardoxyli~ a&d chloridi (0.78 g, 7.5 mmol) was 
added to a stirred solution of 6a (2.0 g, 6.2 mmol) in pyridine 
(30 ml). The reaction mixture was heated at reflux for 1.5 h, 
cooled, poured into 2 N hydrochloric acid (240 ml) and ex- 
tracted with ethyl acetate (100 ml). The organic phase was 
washed with 0.5 N hydrochloric acid (2 x 50 ml), brine and 
dried over anhydrous sulfate. The solvent was evaporated in 
vacua and the residue was purified by flash chromatography 
using ethyl acetate as a eluent to give 1.6 g (70%) of 7f; mp 
139-140°C; tH-NMR (CDCI,) 6 1.26-1.36 (m, 4H); 2.35 (m, 
1H); 7.12 (d, 1H); 7.76 (d, 1H); 7.87 (d, 1H); 8.3Ck8.32 (m, 
2H); 8.72 (s, 1H); 8.85 (d, 1H). Anal C,,H12F,N,0 (C, H, N) 

Compound 7g was prepared by a method similar to that 
described for 7f (table I) in 65% yield. 

6,7-Dimethyl-4-(3-(trifluoromethyl)phenyl)-S-pyrrolo[l,2-a]- 
pyrimidine carbonitrile 9a 
A mixture of 2a (4.9 g, 20.0 mmol) and 2-amino-4,5-dimethyl- 
3-pyrrole carbonitrile 8a (71 (2.7 g, 20.0 mmol) in glacial 
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acetic acid (30 ml) was heated at reflux for 2 h. The reaction 
mixture was poured into ice water (150 ml). The orange preci- 
pitate was isolated by filtration and recrystallized from 96% 
aqueous ethanol to ive 4.5 g (71%) of 9a; mp 172-174°C; rH- 
NMR (DMSO-de) i 1.68 (s, 3H); 2.28 (s, 3H); 6.94 (d, 1H); 

; 1H). 7 95 (d 1H): 8 00 (d, 1H); 8.08 ;s, 1H); 8.39 (d, 1H; 
Anal C$,,F3N3) (C, H, N). 

7-Methyl-4-(3-(tri~uoromethyl)phenyl)-8-pyrrolo[l,2-a]pyri- 
midine carbonitrile 9b 
A mixture of 2-amino-4-methyl-3-pyrrole carbonitrile 8b [8] 
(0.7 g, 5.8 mmol) and 2a (1.4 g, 5.8 mmol) in absolute ethanol 
(25 ml) and glacial acetic acid (0.33 ml) was heated at reflux 
for 32 h under nitrogen. The reaction mixture was poured into 
ice water (80 ml) and extracted with ethyl acetate (3 x 50 ml). 
The combined organic phase was washed with 5% sodium 
bicarbonate (50 ml) and dried over anhydrous sodium sulfate. 
The solvent was evaporated in vacua to give a dark oil which 
was dissolved into dichloromethane (125 ml) and treated with 
activated charcoal. The mixture was filtered and the solvent 
evaporated in vacua to give an oil from which was flash chro- 
matographed using dichloromethane as eluent to give 0.27 g 
(16%) 9b as a solid which was recrystallized from 
ethanol; mp 160-161°C; IH-NMR (DMSO-d,) 6 2.34 (s, 3H); 
7.12 (d, 1H); 7.34 (s, 1H); 7.88 (t, 1H); 8.04 (d, 1H); 8.12 
(d, 1H); 8.14 (s, 1H); 8.50 (d, 1H); Anal C6H,&N3 (C, H, N). 

potassium carbonate (120 g). The resulting solution was made 
alkaline (pH 13.5) by addition of 12 N sodium hydroxide 
(190 ml) at such a rate that a temperature of 50°C was main- 
tained. After evolution of dimethylamine had ceased, the 
mixture was cooled and the resulting precipitate was filtered 
off, washed with water and air-dried to afford 46.6 g (96%) of 
12; mp 124-125°C; tH-NMR (CDCl,) 6 2.86 (s, 6H); 6.88 
(s, 1H); 7.42-7.54 (m, 4H); 9.12 (s, 1H); Anal C,,HnNF,O 
CC, H, NJ. 

6,7-Dimethy1-8-(5-methy1-1,2,4-oxadiazo1-3-y1)-4-(3-(trifuoro- 
methyl)phenyl)pyrrolo[l,2-a]pyrimidine 11 
A mixture of 9a (1.9 a, 6.0 mmol), ethanol (40 ml), water 
(4 ml) and potassium-carbonate (1.7 g, 12.6 mmol) was 
stirred on an ice-bath. Hydroxylamine hydrochloride (0.84 g, 
12.0 mmol) was added portionwise within 30 min. The reaction 
mixture was then heated at reflux for 18 h, which resulted in an 
orange precipitate. The mixture was cooled, the precipitate 
isolated by filtration, washed with ethanol and air-dried to give 
1.35 g of crude 10 according to rH-NMR. 
Crude 10 (0.85 g) was dissolved into dry ice-cooled pyridine 

(15 ml). When dissolution was complete the reaction mixture 
was allowed to come to rt and acetic anhydride (0.23 ml) was 
added. Stirring was continued for 0.5 h at rt and then the 
mixture was heated at reflux for 1.5 h and finally left overnight 
at rt. The reaction mixture was poured into 2 N hydrochloric 
acid (100 ml) and extracted with ethyl acetate (2 x 50 ml). The 
combined organic phase was washed with 1 N hydrochloric 
acid (50 ml). brine (50 ml). treated with activated charcoal and 
filtered. The’solvent was evaporated in vacua and the residue 
was purified by flash chromatography using ethyl acetateln- 
hentane as eluent to give 0.4 e (18% from 9a) of 11: 
rni 197-198°C (EtOH/H;O); rH-NMR (CDC&) 6 1.79 (s, 3H); 
2.50 (s, 3H); 2.70 (s, 3H); 6.48 (d, 1H); 7.68 (m, 4H); 8.30 (d, 
1H); Anal talc for C,sHr5F3N40: C: 61.29; H: 4.06; N: 15.05; 
found: C: 61.50; H: 4.19; N: 14.49. 

3-Dimethylamino-2-(3-(tri~uoromethyl)phenyC)-2-propenal12 
Compound 12 was prepared similar to a previously reported 
method [9]. Nfl-Dimethylformamide (54 g, 0.73 mol) was 
added dropwise with vigorous stirring to phosphorus oxychlo- 
ride (92 g, 0.60 mol) maintaining the temperature at 28°C by 
intermittent cooling. Stirring was continued for 5 min after 
addition was complete and a solution of 3-(trifluoro- 
methyl)phenyl acetic acid (40.8 g, 0.20 mol) in Nfl-dimetbyl- 
formamide (100 ml) was added over a period of 5 min. The 
mixture was stirred at 70°C for 18 h and then poured onto 
crushed ice (850 g) followed by neutralization with anhydrous 

Ethyl 6-(3-(tri’uoromethyl)phenyl)-3-pyrazolo[l,5-a]pyrimidine 
carboxylate 13a 
A mixture of 12 (1.57 g, 6.4 mmol) and 5-amino-4-pyrazole 
carboxylic acid ethyl ester 3a (0.6 g, 3.9 mmol) in 50% acetic 
acid (30 ml) was heated at reflux for 15 min and then cooled 
to rt. The mixture was filtered and the solid was washed with 
50% acetic acid, water and methanol to afford 1.15 g (89%) 
13a; mp 198-199°C; rH-NMR (DMSO-d,) 6 1.30 (t, 3H); 4.35 
(q. 2H); 7.80 (t, 1H); 8.30 (s, IH); 8.70 (s, 1H); 9.79 (s, 1H); 
Anal CL6H12F3N30 (C, H, N). 

6-(3-(Trifluoromethyl)phenyl)-3-pyrazolo[l,5-a]pyrimidine 
carbonitrile 13b 
A mixture of 12 (1.6 g, 6.4 mmol) and 5-amino-4-pyrazole 
carbonitrile 3b (0.6 P. 3.9 mmol) in 50% acetic acid (30 ml) 
was heated at refluxvfor 45 min and then cooled to ‘rt. The 
reaction mixture was worked up as described for 13a to give 
1.03 g (93%) 13b; mp 173-174°C; iH-NMR (DMSO-d,) 6 
7.80 (t, 1H); 7.85 (t, 1H); 8.22 (d, 1H); 8.30 (s, 1H); 8.90 (s, 
1H); 9.32 (s, 1H); 9.90 (s, IH). Anal talc for C,,H,F3N,: C: 
58.34; H: 2.45; N: 19.44; found: C: 58.24; H: 2.35; N: 18.79. 

6,7-Dimethyl-3-(3-(trifluoromethyl)phenyl)-8-pyrrolo[l,2-a]- 
pyrimidine carbonitrile I4 
A mixture of 12 (0.45 g, 1.85 mmol) and 2-amino-4,5-dime- 
thyl-3-pyrrolecarbonitrile 8a [7] (0.15 g, 1.1 mmol) in 50% 
acetic acid (10 ml) was heated under nitrogen for 15 min. The 
reaction mixture was cooled to rt and the solid was isolated, 
washed with 30% acetic acid, water, methanol and air-dried 
to give 0.27 g (77%) of 14; mp 185-188°C; rH-NMR 
(DMSO-d,J 6 2.36 (s, 3H); 2.50 (s, 3H); 7.76 (m, 2H); 8.15 
(d, 1H); 8.22 (s, 1H); 8.78 (s, 1H); 8.98 (s, 1H). Anal talc for 
C17H12F3N3: C: 64.76; H: 3.84; N: 13.33; found: C: 64.90; 
H: 3.80; N: 12.92. 

Pharmacology 

In vitro inhibition of [-1H]-jlunitrazepam binding 
In vitro inhibition of [sH]-flunitrazepam binding was per- 
formed according to general methods [lo] using a final concen- 
tration of 1 nM [sH]-flunitrazepam at 0°C for 40 min. The 
concentrations necessary for 50% inhibition (IC,,) are shown in 
table I. 

In vivo inhibition of [3H]-junitrazepam binding 
Inhibition of specific [sH]-flunitrazepam binding in the fore- 
brain of living NMRI mice was determined according to 
published method [ 111. The doses of test compound used were 
30 and 100 mg/kg. The doses for 50% inhibition (ED,,) are 
shown in table I. 

Acknowledgments 

We are indebted to JL Soerensen, DD Andersen and A Ilum for 
valuable technical assistance. 



399 

References 

1 Berger JG (1986) The Medicinal Chemistry of Nonbenzodiazepine 
Antianxiety Agents. In: Chemistry and Pharmacology of Drugs, Vol 6, 
Antianxiety Agents (Berger JG, ed) Wiley Interscience, New York, 127-158 

2 Tully WR, Gardner CR, Gillespie RJ, Westwood R (1991) .I Med Chem 34, 
2060-2067 

3 Jensen LH, Watjen F, Honor6 T, Hansen jB, Engelstoft M, Schmiechen R 
(1988) Adv B&hem Psychopharmncol45,209-217 

4 Watjen E Baker R, Engelstoft M, Herbert R, MacLeod A, Knight A, 
Merchant K, Moseley J, Saunders J, Swain CJ, Wong E, Springer JP (1989) 
JMed Chem 32.2282-2291 

5 Dusza JR Albright JD (1979) US Patent 4,178,449, Chem Absb 92, 
11105% 

6 Lenaers R, Moussebois C, Eloy F (1962) He/v Chim Acta 45, 
441446 

7 Bayomi SM. Al-Obaid ARM, Jado AI, Loutfy EA Pharmarie (1989) 44, 
814816 

8 Wamhoff H, Wehling B ( 1976) Synthesis 18,5 1 
9 Coppola GM, Hardtmann GE, Hulegi BS (1974) J Heterocycl Chem 11, 

51-56 
10 Braestrup C, Nielsen M, Krogsgaard-Larsen P, Falch E (1979) Nature (Lond) 

280,331-333 
11 Braestmp C, Nielsen M (1986) Recept Biochem Method01 5, 167-184 


