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ABSTRACT KEYWORDS
The work comprise the synthesis of some newly 4- 5-HT:
substitutedopyrrol othienopyrazines (X1V) with possible anxiolytic effect Anxiolytic;

by either cyclization of ureaderivatives (X1) with phosphorus oxychloride
or by reaction of 4-chloropyrrolothienopyrazine (X11) with morpholine.
Also,4-akoxy pyrrolothienpyrazines (XI11) was prepared by heating of
pyrrolothienopyrazin-4(5H)-one (VI111) with phosphorus oxychloride to
afford 4-chloropyrrol othienopyrazine (X I 1) which upon reaction with certain
alcoholsin presence of sodium metal yielded alkoxy pyrrolothienpyrazines
(XI11). Boiling of either compound (1V) or the azide (VII) with o-
dichlorobenzene afforded pyrrolothienopyrazine-4(5H) one (VII1). in
different yields Reaction of the acid hydrazide (V1) with sodium nitrite and
concentrated hydrochloric acid afforded the new acyl azide (V11). Refluxing
theacid (111) with thionyl chloride produced the intermediate 2-(pyrrol-1-
yl)3-thiophene carbonyl chloride (V) which upon heating with hydrazine
hydrate gave thedesired acid hydrazide (V1). Reaction of 2-(pyrrol-1-yl)-3-
thiophene carboxylic acid (111) with ethyl chloroformate, triethylamine and
diphenyl phosphoryl azide (DPPA) afforded the unexpected urea derivative
(V). Open field test was done to determine changes of animal behaviors
and as screening for antipsychotic activity for some of the prepared
compounds, thusit can be concluded that some of the prepared compounds
showed central sedative effects and possible anti-anxiety activity.
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Pyrrolothienopyrazine.

INTRODUCTION neuropsyhiatric disorders?. Very littleisknown about
the possibl etherapeuti c goplication of agonigts, dthough
somepartia agonistspossessan anxiolyticprofile. The

most frequently mentioned derivativesareindole aky-

Serotonin (5-Hydroxytryptamine,5-HT) isamgor
neurotransmitter inthebrainandisasoinvolvedina

number of biological processat both the central and
peripherd actions!¥. Thepotentia therapeutic role of
itsagoni st isbased on their modul ation of acetyl choline
releasein vivo which makesthese compoundsof vaue
for the treatment of neurodegenerative and

lamineor tryptamine derivativeswhichbind at 5-HT,
receptorsin anon selective manner such as 2-methyl-
5-hydroxytryptamine, the (m-chlorophenyl) biguanide
(MCPBG) and the quipazine®. Quipazinewasthefirst
aryl piperazineshowntobind at 5-HT, receptorseven
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thoughitisasoa5-HT,, agonist. Moreover, somenew
5-HT, agonists which are structurally related to the
quipazine have been published, among which are
piperazinyl pyrroloquinoxaline (PPQ) derivatives”,
these compoundshavein commonwiththequipazinea
polycyclic aromatic moiety linked to apiperazineviaa
“pseudoamidinic’ bond as key pharmacophoric elements
for high 5-HT, affinity. In 1996, a new family of
piperazinopyrrol othienopyrazine (PPTP) derivativeswas
synthesized and thisled to clearly establish Structure
Activity Relationship (SAR) for selectiveand high af-
finity 5-HT receptor agonist!®. In contrast to the nu-

merous reportswhich have been appeared for the syn-
thesisof pyrazine, few referencesareprevaent for the
preparation of pyrrolo[1,2-a] quinoxding®*d or itsana
logs pyrrolo[1,2-a] thieno [3,2-€] pyrazine*+® and
pyrrolo[1,2-a] thieno[2,3-€] pyrazing’®?, Thesefind-
ings motivated us to synthesize certain
pyrrolothienopyrazinederivatives aiming that the new
compounds may find acceptable value asanxiolytic
activeagents, especidly for bindingwith 5-HT , recep-
torsligandswhich may show moresdectivity ascentra
5TH, agonist
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Figurel: Sructuresof someleads moleculeswith anxiolytic activity

RESULTSAND DISCUSSION

Chemistry

The required 2-(pyrrol-1-yl)-3-substituted
thiophene derivatives(l1,,) were prepared by treat-
ment of the 3-substituted-2-aminothiophene com-
pounds(l , ) withdimethoxy tetrahydrofuran (DM THF)
inboilingglacia aceticacid®. ThelR spectrumof (I1,,,)

(la,b)

X=CN; C02C2H5

which showed disappearance of absorption band of
(NH,) function group originaly present in the parent
compound (I, ) and signal's at 6.51-7.36 ppm (pyr-
rolic protons) in the*H NMR spectrum of compound
(11b).2-(pyrrol-1-yl) thiophene-3-carboxylicacid (111)
was obtained by basic hydrolysisof ester (I1,). The'H
NMR of compound (11 1) revea ed the presence of one
signal at 9.60 ppm exchangeablewith D, O attributed
totheacidic proton of the carboxylic group (figure 2).

Reagents& conditions : a) DMTHF,AcOH,reflux; b) NaOH,EtOH,reflux
Figure?2: Synthessof startingcompoundsfrom (I-111)
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Inan attempt to preparethetarget acid azide (V1)
following Weinstocks method®4, the parent thiophene
carboxylic acid (I11) was treated with ethyl

()

C) (V)

Sy \oae
(V)

—= Pyl Peper

chloroformate and DPPA in presence of triethylamine,
the product obtained was not the azide (V11) but the
unexpected ureaderivative (V). (figure3)., asan evi-

P
e

(V1)

/
ONj

Reagents& conditions :c) CICOOC,Hs, TEA,acetone,DPPA °C d) SOCI,,reflux,2h; e)
NH,NH,,reflux,1h ; f) NaNO,,HCl,stirr at 0 °C
Figure3: Synthesisof intermediatecompoundsfrom I V-VII

dencefor theformation of acyl azideduring theduring
formation (1V), theacyl azide(V11) wasprepared sepa-
rately and gtirred in dichloromethanefor 1 hour a room
temperature and the IR spectrum of the mixture pro-
duced showed strong band at 3250 cm'?, 2240,2150
cmrtand 1650 cmcorresponding to (NH), (N=C=0),
(N=N=N) and (C=0). The mass spectrum showed a
peak at m/z 462 (20 %) reveaed that ureaderivative
(V) wasthe sole product. The mechanism of forma-
tionisillustratedin (figure4) 2-(Pyrrol-1-yl)-4,5,6,7-
tetrahydro-1-benzothi ophene-3-carbonyl chloride (V).
was prepared by reaction of the parent acid (111) in
benzenewithfreshly distilled thionyl chlorideto afford
the corresponding acid chloride (V) in (80 %) yiel d®!.
Thestructure of the newly prepared acid chloride (V)
was confirmed by IR which showed the di sappearance
of OH of carboxylic acidin additionto amorestrong
(C=0) band at 1800 cm . The required hydrazide
(V1) wasprepared by reaction of theacid chloride (V)
with hydrazinehydrateé® to give (VI). Thestructure of
theisolated hydrazide was confirmed by IR spectrum
which showed the presence of absorption bandsat 3300
(NH,), 3250 (NH) and 1670 (C=0). The acyl azide
(VI1) wasprepared by nitrosation of the previoudy pre-

pared hydrazide (V1) with sodium nitrite and concen-
trated hydrochloric acid at 0 °C and in agood yield.
The IR spectrum showed the presence of absorption
bands at 2140 cm ~'and 1650 cm ! corresponding the
(N=N=N) and (C=0) groupsrespectively (figure5).
Two pathways were used for preparation of the
pyrrolothienopyrazin-4-one(Viil). Thefirst pathway (A)
involvesheating of theacyl azide(vI1) in o-dichloroben-
zeneto producetheisocyanateintermediatewhich un-
dergoes spontaneousintramol ecular cyclizationtogive
therequired compound (v111) Moreover, the second
pathway (B) involvespyrolysisof the previoudy pre-
pared N,N-disubgtituted ureaderivative(1v) ino-dichlo-
robenzeneto afford (vi11) and 2-(pyrrol-1-yl)-3-amino-
thiophene X. The separation of thetwo productswas
carried out by extraction with ethyl acetate. Itisworth
to mentionthat method (A) afforded higher yield than
(B). Theintermediates| X wereprepared by refluxinga
mixture of theacyl azide (vI1) inthe appropriate a co-
hol. The reaction sequence comprisestheformation of
theisocyanateintermediate previously formed during
isolation of compound (v111) which upon heating with
acohol yielded thetarget carbamates (1 X). ThelR spec-
trum of 1X which showed disappearance of absorption
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Figure4 : Proposed mechanism for for mation of intermediate(IV)
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Reagents& conditions : h) CoHsOH, reflux,1h; i) NaOH,reflux; j) morpholine,reflux,2h ;
g) O-dichlorobenzene,reflux,3h

Figure5: Synthesisof inter mediate compoundsfrom (VI11-X1)
band of (N=N=N) function originally presentinthe adopted for the preparation of (X). Thefirst method

parent compound (V11), dso showed theappearanceof  involved hydrolysisof ethyl carbamatel X using sodium
NH absorption band at 3250 cm - Two methodswere  hydroxideto yield 2-(pyrrol-1-yl)-3-amino-5,6,7,8-
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(XI1)

n)

C2H5
(XV)

(XIV)

(XII)

(X1)

Reagents& conditions : k) POClI,reflux;3h 1) Na,EtOH,reflux 2h; m) morpholine
,DMF,K,COg reflux; n) C,Hs-Cl,K,COg,heat at 100 OC for 1 hr;

0) POCl3,reflux,2h.

Figure6: Synthesisof target synthetic moleculesfrom X111-XV

tetrahydro-1-benzothiophene X in 65 %yield. More-
over, in the second method 2-(pyrrol-1-yl)-3-amino-
5,6,7,8-tetrahydro-1-benzothiopheneX was obtained
by boiling the ureaderivative(1V) in o-dichlorobenzene
in30% yield. The newly N,N-disubstituted ureas (XI)
were prepared when the acyl azide (V11) underwent
Curtiusrearrangement in benzene with the secondary
amine(figureb).

The preparation of compound (X11) involveschlo-
rination of the respective pyrrol othienopyrazin-4-one
(VI1). in phosphorus oxychlorideand catal ytic amount
of pyridineg?27 (vi11) was heated under reflux to pro-
ducethetarget compound (X11). The compounds (X11)
were successfully obtainedin arelatively low yield®
when asolution of the alkoxidein the corresponding
alcohol was allowed to react with the 4-
chloropyrrol othienoyrazine (X11). Two pathwayswere
adopted for the preparation of . (X1V). Thefirst path-
way (A) was achieved by treatment of the 4-
chloropyrrol othienopyrazine (Xi1) with an equivalent
amount of theaminein boiling DMF in the presence
of potassium carbonate to produce therequired de-
rivatives(XIV)inlowyidd.. Thelow reectivity of chlo-
rine towards nucleophilic substitution in 4-
chloropyrrrolothienopyrazine (x11) prompted usto
search in the literature for abetter route to prepare

thetarget compounds (X1V) inabetter yield. Accord-
ingly, asecond method was used in which cyclode-
hydration of ureas (X1) was affected by boiling with
phosphorus oxychloride®2% and |eadsto theforma-
tion of the 4-substituted aminopyrro-lothienopyrazine
(X1V) inabetter yield. Additionally, the compounds
XV were prepared by heating a mixture of
pyrrolothienopyrazin-4-one (vili), alkyl halideand
anhydrous potassium carbonatein DMF=! (figure 6).

Biological screening

Theresultsof thetested compoundsinopenfield
test wereshownin TABLE 1. All thetest compounds
aswell asthereference compound chloropromazine
produced aparallel reduction in both behavioral vari-
ables(ambulation and rearing) compared with the con-

TABLE 1: Acuteeffect of test compound an ambulation and
rearing of micein an “open field test

Treatment Ambulation Rearing
Control 26+18 11.25 + 0.55
Chloropromazine 114.3+8.2 30+6.8
XIV 97.66 + 6.76 25.6+0.89
X1 93.6 +4.17 21.3+4.2
XV 59.33+3.73 17.+311
VIl 37.38+3.8 16.6+1.6

Each value is the mean of 12 experiments
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trol group. (X1V) seemed to be more potent than other
compounds. Thusit can be concluded that some com-
poundssuch as((X1V)and (x111)) havecentra sedative
effectsand possibleanti-anxiety properties.

EXPERIMENTAL

General

Mélting pointsweredetermined usng aGriffin ap-
paratus and were uncorrected. IR spectra were re-
corded on Shimadzu IR 435 spectrophotometer and
vaueswererepresentedincm **H NMR werecarried
out on Varian Gemini 200 M Hz spectrophotometer,
Cairo University, Cairo, Egypt, usng TMSasaninter-
nal standard and chemical shiftswererecordedin ppm
on ¢ scaleand coupling constants (J) aregiveninHz.
Theelectronimpact (El) mass spectrawere recorded
on Hewl ett Packard 5988 spectrometer Microanalyti-
cal center, Cairo University, Cairo, Egypt. Elemental
microanadyseswere performed at Microanalytical cen-
ter, Cairo University, Theresultswithin+0.4%. Ana-
Iytical thinlayer chromatography (TLC) onsilicagel
plates containing UV indicator wasemployed routinely
to follow the course of reactionsand to check the pu-
rity of products. All reagentsand solventswerepurified
and dried by standard techniques. Compoundslaand
Ib are prepared according to literature procedure’a

2-(Pyrrol-1-yl)-3-subgtituted-4,5,6,7-tetr ahydr o-1-
benzo- thiophenes(l1,,)

A mixtureof (DMTHF) (81.84 g, 0.62 mol) and
glacia acetic (50 ml) wasstirred for 10 minutes, then |,
or I, (0.62 mol) was added. The solution was heated
under reflux for specificreactiontime 1-2 h.. Theex-
cess acid was removed under reduced pressure and
theresidue obtained was rendered alkalinewith solu-
tion of sodium bicarbonate (10 %, 20ml) then extracted
with diethyl ether (2x 20ml). The ethereal layer was
dried (anhydrousNa,SO,), evaporatedto drynessand
theresiduewas crystalized from asuitable ethanol to
furnishll orllb

2-(Pyrrol-1-yl)-3-substituted-4,5,6,7-tetr ahydr o-1-
benzo- thiophenes-3-carbonitrile(l1 )

Yield: 40 %; mp: 63-65 °C; Anal.% Calcd. For
CH,N,S(228):C,68.42; H, 5. 26; N, 12.28, Found:

13" 12

@Wu'c CHEMISTRY co—

C, 68.31; H, 5.60; N, 12.30; | R,KBr,(cm1)::3250
(NH,), 2965- 2840 (CH-aliphatic) 2200 (CN); *H
NMR (DMSO-d,) :3=1.50-1.72(m,4H,C-5,6),2.32-
2,60(m,4H,C-4,7),6.62-7.20 (m, 4H, pyrrole)..MS:m
12228 (M*,73 %)

Ethyl (-2-(Pyrrol-1-yl)-3-substituted-4,5,6,7-
tetrahydro-1-benzo- thiophenes-3-)carboxylate
(i)

Yield: 30 %; mp: 50-52 °C; Anal.% calcd. For
C,H,,NO,S (275) :C, 65.45; H, 6.18; N, 5.09;
Found: C, 65.50; H, 6.20; N, 5.30; | R,KBr, (cm):
3250 (NH,), 2911- 2824 (CH-aliphatic), 1720
(C=0).,"H NMR (DM SO-d,): =1.60-1.80 (m,4H,C-
5,6),2.40-2,70,(m,4H,C-4,7) 2.87-2.92 (1,3H,CH,),
3.40-3.55 (q, 2H,CH,), 6.51-7.36 (m, 4H, pyrrole);
MS: m/z 275 (M*,15.68 %).

2-(Pyrrol-1-yl)-4,5,6,7-tetrahydro-1-
benzothiophene-3-carboxylicacid (111)

A mixtureof theester 11b (27.5g, 0.1mol) and an
ethanolic solution of sodium hydroxide (prepared
from10.5g. NaOH and 200 ml ethanol) was heated
for 5 h on asteam bath. Then ethanol was removed
under reduced pressure and the residue formed was
dissolvedinicecold water (100ml). The solutionwas
acidified with concentrated hydrochloric acid and sepa
rated solid wasfiltered then washed with chloroform.
Yield: 0.13g 60 %; mp: 120-122 °C; Anal.% calcd.
For C H N O,S(247) :C, 63.15; H, :5.26; N, 5.66;
Found: C, 63.12; H, 5.25; N, 5.30; | RKBrcm™: 3150-
2650 (OH carboxylic), 2946- 2864 (CH-diphatic) and
1700 (C=0),"H-NMR (DM SO-d,): 6=1.80-191(m,
4H, C-5,6),2.64-2.73(m,4H,C 4,7),6.93-7.35(m,4H,
pyrrole),9.60(br s,1H, OH acid,D, O exchangeable);
MS: m/z 247(M*, 65.23 %)

N, N-Di [2-(pyrrol-1-yl)- 4,5,6,7-tetrahydro-1-
benzothiophen-3-yl] urea(1V)

A solution of theacid Il (24.7 g, 0.1mol), ethyl
chloroformate (11.990.11 moal.) andtriethylamine (5.0
g, 0.5moal) inacetone (50 ml) wasstirred at 0°Cfor 1
h then (DPPA) (50 g, 0.2 mol) was added at 0 °C
during aperiod of 1 hour and the solution was stirred
for 1 h more at room temperature. The reaction mix-
turewas poured onto water (300 ml) and theformed
precipitatewascrystalized from tolueneto produce (1V)
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asyellow solid. Yield: 0.13g 80 %; mp: 200-202 °C;
Ana.%cdcd. For C,H,N,CS, (462) :C, 64.93; H, :
5.62; N, 12.12; Found: C, 64.35; H, 5.30; N, 12.20;
| R, KBr, (cm?): 3250 (NH), 2916-2854 (CH-ali-

phatic) and 1680(C=0); MS: m/z 462(M*, 20 %).

2-(Pyrrol-1-yl)-4,5,6,7-tetrahydro-1-
benzothiophene-3-carbonyl chloride (V)

To asolution of the acid 111 (148.2g,.60 mal) in
benzene (500ml), thionyl chloride (66 g, 0.9 mol) was
added and the reaction mixture was heated under re-
flux for 1 h. Thereaction mixturewasevaporated un-
der reduced pressure and theresi dueobtained wascrys-
tallized from petroleum ether (60-80) to give (V) as
brown solid. Yield:82 %; mp: 85-87°C; Anal.% calcd.
For C,,H,, CI N O S(265.5):C, 58.75; H, 4.51; N,
5.27; Found: C, 58.70 ; H, 4.50; N, 5.30; | R, KB,
(cnY): : 2950- 2824 (CH-diphatic),1800 (C=0).;MS:
m/z 265(M*, 5 %), m/z 267,(M+2, 2 %).

2-(Pyrrol-1-yl)-4,5,6,7-tetrahydro-1-
benzothiophene-3-car boxylicacid hydrazide (V1)

A mixtureof theacid chloride (V) (0.531g, 0.002
mol) and hydrazinehydrate 100% (5 g, 0.1 mol) inetha:
nol (20ml) wasrefluxedfor 1h..After cooling, theformed
precipitate wasfiltered and crystallized from DMFto
give(VI) asbrown.Yidd: 0.13g (38 %); mp: 250-255
°C; Anal.% calcd. For C H,.N.OS (261) :C, 59.77 ;
H, 5.74; N, 16.09; Found: C, 59.80; H, 5.75; N, 16.05;
| R,KBr, (cm): (NH,) forked, 3300-3250 (NH), 2986-
2864 (CH-aliphatic)and 1670 (C=0).; ‘H NMR
(DMSO-d,) :6=1.43-1.81(m,4H,C-5,6),2.22-
2,60(m,4H,C-4,7),4.23(brs,1H, NH, D,O exchange-
able), 5.10(brs, 2H,NH,, DO exchangeable),6.71-7.31
(m, 4H, pyrrole) ;MS: m/z 261(M*,10%).

2-(Pyrrol-1-yl)-4,5,6,7-tetrahydro-1-
benzothiophene-3-car bonyl azide (VI1)

A suspension of the hydrazide (V1) (0.52g,0.002
mol) in concentrated hydrochloric acid (10 ml) was
cooled to 0 °C and a cold solution of sodium nitrite
(3.88g, 0.056 mal) inwater (5 ml) wasadded dropwise
during gtirring within 15 minutes. Thereaction mixture
was stirred for one hour at 0°C then left intherefrig-
erator overnight. Upon dilution with water (750ml) a
brown precipitate wasformed, filtered, washed sev-
eral timeswith water (30ml) followed by ethanol (30

= Fyl) Paper

ml) and dried to afford azide (v11) asyellowish brown
solid.. Yield: 65 %; mp: 230-232 °C; Ana.% calcd.
For C H,,N,0S(272) :C, 57.35; H, 4.41; N, 20.58;
Found: C, 57.21; H, 4.35; N, 20.60; | R,KBr, (cnm?):
2922-2814 (CH-aliphatic), 2140 (N=N=N) and
1650(C=0). MS: m/z 272(M*, 5 %), m/z 244 (100
%,).

6,7,8,9-Tetrahydropyrrolo[1,2-a]-1-benzothieno
[3,2-€] pyrazin-4(5H) -one (VII1)

Two methodswere adopted for preparation of the
titlecompound.

Method A

A sugpensionof (1V) (4.62g,0.01mol) ino-dichlo-
robenzene (150 ml) wasrefluxedfor 1 h. After cooling,
the solid formed wasfiltered and extracted with ethyl
acetate (3x25 ml). The residue left after extraction was
crystallized from petroleum ether (60-80°C) to gave
brown solid, yield: (35 %).

Method B

A suspensionof (Vi) (2.72g,0.01mal) ino-dichlo-
robenzene (150 ml) was heated under reflux for 1 h.
Themixturewas cooled, filtered and the precipitate
formed was crystallized from petroleum ether (60-80
°C) toYield: (80 %) mp: 225-257 °C; Anal .% calcd.
For C ,H,,N,OS(244) :C, 63.93; H, 4.91; N, 11.47,
Found: C, 63.71; H, 4.80; N, 11.38; | R,KBr, (cnm?):
3100(NH), 2916- 2854 (CH-aliphatic) and
1690(C=0),'H NMR (DM SO-d,): 6 =1.55-1.75 (m,
4H, C-7,8),2.80-2.30 (m,4H, C-6,9) 6.90-7.31(m,
3H,C-1-3 pyrrale), 9.21 (brs, 1H,NH,D,O exchange-
able); MS: m/z 244(M*, 100 %);

3-(Ethoxycar bonylamino)-2-(pyrrol-1-yl)-4,5,6,7-
tetrahydro-1-benzo thiophenes(1X)

A mixtureof theazide(vil) (0.27g,0.001mol) and
therespectivea cohol (5ml) wasrefluxedfor 2h. The
excess alcohol wasremoved by distillation under re-
duced pressureand the solid formed was crystallized
fromacetoneYield: (40 %); mp: 120-122°C; And.%
caled. For C .;H,.N,0,5(290) :C, 62.06; H, 6.20; N,
9.65; Found: C, 62.10; H, 6.30 ; N, 9.70; | R,KBr,
(cm1): 3250(NH) 2916- 2854 (CH-diphatic) and
1740 (C=0); 'H. NMR (DMSO-d,): 6= 1.49-1.72
(m, 4H,C-5,6), 2.55-2.75 (m,4H,C-4,7), 2.90-3.21
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(t,3H,CH,), 3.31-3.43(q,2H,CH,), 5.10 (brsH, NH,
D,0 exchangeable), 6.89-7.20 (m, 4H, pyrrole); MS:
m/z 290(M*, 6 %), m/z 218 (100 %).

3-Amino-2-(pyrrol-1-yl)-4,5,6,7-tetrahydro-1-
benzothiophene(X)

Two methodswere adopted for preparation of the
titlecompound.

Method A

A mixtureof ethyl carbamatelX (2.9 g, 0.01mol)
and sodium hydroxide solution (50 ml, 6 N) wasre-
fluxed for 4 h. Thereaction mixturewascooled and the
precipitate formed wasfiltered and crystallized from
benzeneto giveaswhitecrystas, yield : 65 %.

Method B

A suspensionof (1V) (4.62g.0.01 mal) ino-dichlo-
robenzene (150 ml) wasrefluxed for 1 h. After cooling
the precipitate formed wasfiltered and extracted with
ethyl acetate (3x25 ml). The combined extracts were
evaporated under reduced pressure to produce X.
yield:20 %, mp: 160-163 °C; Anal.% calcd. For
C,H,,N,S(218):C, 66.05; H, 6.42; N, 12.84; Found:
C, 66.30; H, 6.50; N, 12.80 ; | R,KBr, (cm?):
3200(NH,); 2960-2823 (CH-aliphatic);"H. NMR
(DMSO-d,): 6= 1.49-1.72 (m, 4H,C-5,6),2.55-
2.75(m,4H,C-4,7), 5.21 (brs,2H,NH,,D,O exchange-
able), 6.91-7.37 (m, 4H, pyrrole); MS: m/z 218(M*,
17 %).

3-[Morpholinocar bonylamino]-2-(pyrrol-1-yl)-
4,5,6,7-tetrahydro-1-benzothiophenes (X1)

A mixture of theazide (V11) (3.80 g, 0.014moal)
and theappropriate secondary amine (0.014 mol) was
refluxed in benzene (50 ml) for 2 h. After cooling, the
formed preci pitate wasfiltered, washed with petroleum
ether (40-60°C) and crystallized from tolueneto give
(XI). Yield55 %; mp: 96-99 °C; Anal.% calcd. For
C,H,,N,O,S (331):C, 61.63; H, 6.34; N, 12.68;
Found: C, 61.60; H, 6.35; N, 12.60; | R,KBr, (cnm?):
3250(NH), 2980-2812 (CH-aliphatic) and
1670(C=0);'H. NMR (DMSO-d): 3= 1.49-1.72 (m,
4H,C-5,6),2.55-2.75(m,4H,C-4,7),3.35-
3.45(m,4H,2CH.,),3.50-3.65(m,4H, 2CH,), 5.51 (brs,
H, NH,D,O exchangeable), 6.91-7.37 (m, 4H,
pyrrole);MS. m/z 331(M*, 17 %).
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4-Chloro-6,7,8,9-tetrahydropyrrolo[1,2-a]-1-
benzothieno[3,2-€] pyrazine (XI1)

A mixtureof (VI111) (5.4 g,0.02mal), phosphorus
oxychloride (7.35ml,0.08 mal) and pyridine (0.05mol)
was heated under reflux for 4 h, The mixturewasa-
lowed to cool then poured onto crushed ice. The pre-
cipitated product wasfiltered, crystalized from acetone
toafford (X11) asyellowish brown. Yield: 65 %; mp:
205-207 °C; Anal.% calcd. For C H, .CI NS
:(262.5):C,59.42; H,4.19; N, 10.66; Found: C, 59.31
:H,4.10; N, 10.50; | R,KBr, (cm): 2976, 2861 (CH-
diphatic), 1650(C=N).'"HNMR (DMS0O-d): 4=1.51-
1.67 (m, 4H, C-7,8),2.75-2.81 (m,4H, C-6,9) 6.80-
7.21(m, 3H,C-1-3 pyrrole) MS: m/z 262(M*, 11 %),
264(M+2,5%).

4-Ethoxy-6,7,8,9-tetrahydropyrrolo [1,2-a]-1-
benzothieno[3, 2-€] pyrazines(XI11)

Compound X11 (5.25 g, 0.02 mol) was dissol ved
inethanol or methanol (10 ml) by gentle heating. The
resulting sol ution was added portionwise to sodium
akoxidesolution [ prepared by addition of sodium meta
(19) tothe corresponding a cohol (20ml)]. Theresult-
ing mixturewasrefluxedfor 4 h. thenkept overnight at
room temperature. The excessa cohol was removed
under reduced pressure and the solid formed was crys-
talizedfromDMFtoyidd (X111). Yied:35%; mp: 196-
198 °C; Anal.% calcd. For C H,.N,OS (272) :C,
66.18; H, 5.88; N, 10.29; Found: C, 66.20; H, 5.86;
N, 10.3516.80 ; | R,KBr, (cm?): 2926-2814 (CH-
aliphatic),1640 (C=N).; '"H NMR (DMSO-d,): 6
=1.55-1.75(m, 4H, C-7,8),2.22-2.53 (m,4H, C-6,9),
2.90-3.21(t,3H,CH,),3.41-3.50(q,2H,CH,), 6.90-
7.31(m, 3H,C-1-3 pyrrole);MS: m/z 272(M*, 25 %).

4-(Morpholino)-6,7,8,9-tetr anydropyrrolo[1,2-a]-
1-benzothieno[3,2-€]pyrazines(XIV)

Two methodswere adopted for preparation of title
compounds.

Method A

The4-chloropyrrol othienopyrazine (X11) (2.62 g,
0.01mol) was added to the corresponding secondary
amine (0.01mol) and anhydrous potassium carbonate
(2.89,0.02mal) in DMF (10 ml). The solution was
heated under reflux for 2 h, cooled, and added to 100
ml of water. The suspension wasextracted with diethyl
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ether (4x50 ml). The ethereal layer was washed three
times with water (10ml). The ether was evaporated
under reduced pressure and the solid formed wasre-
crystalizedfrom DMFtogive (XIV).

Method B

Compounds (X1) (0.01 mol.) were heated in pres-
ence of phosphorusoxychloride (30 ml) for 2 h. After
cooling, the solution wastreated with asodium bicar-
bonate solution (10 %, 50 ml) whilestirring and ex-
tracted with ethyl acetate (2x50 ml). The organic layer
was evaporated under reduced pressureand theresi-
dueobtained wascrysdlizedfromDMFtogive (X1V).

Yield: (25%); mp: 250-252°C; And.% cacd. For
CH,N,OS (313) :C, 65.17; H, 6.07; N, 13.41;
Found: C, 65.50; H, 6.40; N, 13.35; | R,KBr, (cm™):
2916-2854 (CH-aliphatic),1650(C=N); *H NMR
(DMSO-d,): § =1.55-1.75 (m, 4H, C-7,8),2.80-2.30
(m,4H, C-6,9), 3.35-3.45 (m,4H, 2CH,),3.50-
3.65(m,4H, 2CH,), 6.90-7.31(m, 3H,C-1-3 pyrrole),
MS: m/z313(M*, 5%).

5-Ethyl-6,7,8,9-tetrahydropyrrolo[1,2-a]-1-
benzothieno[3,2-€]pyrazin-4(5H)-ones (XV)

A mixtureof pyrrolothienopyrazin-4-one(viil) (244
g, 0.01moal), the corresponding akyl halide (0.01 mol)
and anhydrous potassium carbonate (1.4 g, 0.01 mol)
in DMF (30 ml) was heated at 100°C for 1 h. The
reaction mixturewas poured onto i ce-cold water (50
ml) and the solid separated wasfiltered and crystallized
from DMF Yield: 30 %; mp: 214-216 °C; Ana.%
calcd. For C H, N.OS(284) :C, 67.60; H, 5.63; N,
9.85; Found: C, 67.70; H, 5.82; N, 9.90; | R,KBr,
(cm1): 2997-2840 (CH-dliphatic), 1670(C=0). H
NMR (DMSO-d,): 6 =1.49-1.68 (m, 4H, C-
7,8),2.26-2.61 (m,4H, C-6,9), 2.90-
3.21(t,3H,CH,),3.31-3.43(q,2H,CH.,), 6.80-7.22(m,
3H,C-1-3 pyrrole); MS: m/z 284(M*, 12 %).

Preliminary pharmacological testing

The openfield test® in miceis method used as
screening method for anxiolytic properties
Material and methods

A natura wooden box (60x60x30cm) dividedinto 6
sguares (10x10cm) wasused. Each animd wastested
only onceto prevent habituation. All tetswererunina
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room shielded fromlaboratory surrounds. Themicewere
housedingroupsof 12in plagtic cage; they were permit-
ted free accessto food and water. All animalswered-
lowed to acclimatizefor 24 h. period to the start of the
experimenta under standard | aboratory conditions. The
test compoundsweresuspend in 2 % tween 80 and ad-
ministered oraly ingroupsof 12 miceat adoseof 10mg
/1 Kg. After theadministration of thetest compound or
thereference compound chloropromazine, theanimal's
weretested inthe openfidd gpparaus. Each mousewas
placed singly inthetest box for 3min. two behaviora
parameters were measured: ambulation and rearing.
Ambulation was defined asthe number of squaresthe
animal crossedinthe 3 minobservationsperiod, Rearing
was defined asthe numbersof timesthe animal stand
and hind feet inthe3 min. observation period. A control
group (n=12) received orally sdlinewhichrun parallel
with thetreated group. The meansof each group were
datisticaly comparedfor sgnificant rearing

CONCLUSION

In summary, a series of new 4-
alkoxyopyrrol othienopyrazines and 4-morpholino
pyrrolothienopyrazineswas synthesi zed. Openfield test
was doneto determine changes of animal behaviors
and as screening for antipsychotic activity for some of
the prepared compounds, thusit can be concluded that
someof the prepared compounds showed central seda-
tiveeffectsand possible anti-anxiety activity.
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