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In a continuation of the programmed scheme
for the desnlgn and biological testing of
certein bridge head fused inidezothiazoles,
fourteen new derivatives of 3-aryl-5,6-~di-
hydroimidazo [2 .1-b:] thiazole are prepered.
The Topliss scheme has been followed for
the choice of the substituent groups. The

structures of the final compounds were
confirmed by microanalysis, ir, nnr, and
mass gpectra,

A wide range of pharmacological activities has been reported for
derivatives of imidazothiazole syatem., They are active against
psoriasis(l), they possess anthelmintic(z), vermiclda1(3 , anti-
inflammator (4), hypoglycemic(s), fungicidal(s), antidepreasant(7),
antiviral(B ’ diuretio(9), antituberculous(lo), parasiticidal(ll),
and hypotensgive activity(12). Certain derivatives are effective in
the treatment of 1eukemia(13). Development of the broad spoectrum
anthelmintioc tetramisole(l4"19) inspired the synthesis of the new
compoands of the present investigation in order to study the effect
of different possible variations of G , a7 and E, on the biological
activity of the parent compounds,

In.this work a varicty of recduced imidezothiazoles, nemely,
j-aryl-S,6—dihydr01miﬁazo[2.1-b]thiazols (I) has been preparcd as
well es their quaternery-salts {II). Too, 3-hydroxy~-5,6-~dihydro-
imidazo[?.l-élthiazole derivativea'(III) were prepared in order to
investigate the effect of locating a hydroxyl group at position
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in partial fulfilment of the M.Sci. (Pharm.Chem.,) require-

ment, Univ, of Assiut, 1976.Presented before the Congress
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three an well as the variation of the phenyl group at the sane
porition of thig ring systerm on the biological activity.
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The t7pe of subhstituents was selected according to the Topliss
scheme(lg). The subatituents chosen aregcapablé of discriminating
between the hydrophobie, electroniec, and steric effecta(zo)9 in order
to correlate there conotants viz.qy , G’ &and EE with antiocipated
biological ectivity, if any. In a previous report(ZI)pthe subatituent
groupa chosen were p-ohloxro vith rrvalue of +0,.70, and g~ value of
+0.723 end the p~bromo which has ¢rvalue of +1.19; and g” valus of +0.23.
In thies report the p-methoxy (7= ~0.40, and g = +0.27 ), and
p~-methyl (71¢= +0.60, and G* = ~0.17 ) were celected(zz) . Thisg is
beczuse it 18 now woll eatablioched that in meny pharmacclogically
active classes of drugs the activity is +Ir .+ 6 dependent(22“27)i
The choice of p-chloro and p-~bromo derivatives of the previous
report(zl) ls o good rationzle. If the p-chloro derivative proved to
ke more potent thon the nongusgtituted derivetive, it ie logic to
compare between the hydrophohie character while the g~ electronioc
parcmeter i3 held conastant. Accordingly, the p~bromo derivative with
a nigh prvolue would present o reasonable approach. If, on the other
hand, both the p~chloro and p-browmo derivetives were equally active
or less effective then the nonsubstituted, then the choice of the
p-nethoxy and p~methyl i1s a good alternative. The former having a
high electronie density end a low hydrophobic character, while the
latter posseamsing o low electronic value and @ high lipophilic

parameter,
It hags been reported(28'29), that ionised and unionised apecies
of a compound usually have different distribution characterigtics
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which accordingly control its activity. In order to lower the toxi-
¢ity of the designed compounds a3 well as to increase i.eir activity,
quaternary salts of the aforementioned compounds were formed.
Completely ionised quaternery ammonium salts show some biological
pr0pértiee qualitatively skin to those of related amines, In intact
animals the completely ionised quaternaries have considerably more
difficulty in penetrating the cell membranes and thus have quantit-
atively quite different distribution patterna(BO-BZ)g Oral absorption,
access to the central nervous system and intranoellular distribution
are generally more limited for quaternaries, a fact in favour of
inoreasing the mergin of se.fety to the host on adminigtresion of
these compounds. With these facts in mind, it wac decided to prepare
the following quaternsry salts 3

X = OCH CH

37 73

RY= CHBI ) CH30H21 0
is0~- 03H7I ¢ 180= CBHTBr
180~ C4H95rﬁ n- 05H113r
p-0106H4COCH2Br o
p—BrC6H4COCHZBr , and

p—CH306H4COGH2Br

The choice of these derivatives will enable atudying the

offect of ¢

8) Chain length ; ~0H3 9.—C2H5 ; and —05H11

b) Steric factors i 190—03H7 , and 150-04H9

¢) Electronic aveilebility ; p-ohlorc and p-bromec derivatives of
the previous report being electron withdrawing by induction
versus p-methyl and p-methoxy derivatives ol tThis report being
electron donating.

" The title compounds were prepared through the condensation of
.the appropriately substituted phenacylbromide with imidazolidine-
2-thione in alcohol and reflux for two hours., The reaction mixture
was concentrated under diminished pressure, On ocoling, the

-3 =




M.A, Eldawy , M.A. Abdel Kader & A.N. HAhined

hydrobromide salts were separated,then crystallized from ethanol.
The bases were liberated by dissolving the hydrobromide salts in
distilled water, and rendering alkaline with concentratea solution
of ammonia, where the free bases were liberated, filtered and

recrystallized from the cppropriate solvents.,

X COCIHL, B

For preparation of the compounds containing the tautomeric
Ol group at position three of imidazo[é.l-é]thiazole system, the
following reaction was conducted

T Lm::.N o HN/. 5O lN‘— Q
R-7NX R R

A report was published by G.J.Sharpe and R.S.Shadolt(7) for
the separation of 2-~phenacylthioimidazolinium salts through tne.
interaction of 2-mercaptoimidazoline in aCetone'with§}C—haloalky1-
aryl ketones..However; in this work the mass spectra was not
presented, With the exception of one derivative, the melting points
aﬂsigned in that report to the phenacylthioimidazoles were the same
a8 those assigned in this work for the‘imidazo[2.1—5]thiazole systen,
Said reference'gave ir data ranging from 1665-1685 om L and this
indicates absorption of C = N or C = 0O (33’34). If the ir data
reported were*due to the C = 0 group, the melting points shuuld aave

-4 =




POTENTIAL BROAD SPECTRUM  ANTHELMINTICS (IIT)

been different which is not the case, This is in support with the
conclugsion that these values are due to C = N,,indicating_ﬁhaﬁ the
reaction proceeded in one step with direct formation of the funed
ring structure of 3—aryl—5,6-dihydroimidazo[?.1~ﬁ]thiaLiln.

In the present investigaetion, trials have been made %~ sgeparate
the phenacylthioimidazolium salts Ly carrying out the reaction under
mild'conditions. This proved unsuccessful and only the closed ring
gystem was obtained, A plausible mechanism for this reaction has
been suggested in our earlier publioation(21).

Infrared spoctra for the hydrobromicde salts showed ~NH Stretch-
ing absorption band and also showed C = C conjugated with an aromatic
ring es well as C = N stretching vibration bands at 3520 - 3400 em™>
and 1689 - 1471 cm."1 regpectively. The bases showed no C = O or ~NH
stretching ebsorption bands; however, they showed C = C at 1625 cm
and C = U at 1689 - 1471 cm"l atretching vibration bands,

Spectra for some of the quaternary selts also showed C = C ns well
as -NH stretching vibration bands at 1700 om~t and 3520 - 3400 om™
respectively.

Spectra for 3-hydroxy derivatives showed a tautomeric -0l group at

3300 ~ 3520 om™' o8 well es C = O at 17C0 om .

1

1

In the present work, quaternization was effected through mixing
the isopropanol solutions of both imidazothiazoles with t)e alkyl
halides or of -haloketones, The reaction mixture was heated under

reflux on & steem bath, then cooled, and the product which separated
out was filtered and recrystallized from the appropriate solvent,

It has besen found that primary alkyl halldes gave bettor ylelds
than secondary, and the iodides were more reactive than the bromides;

fihdings complying with what is reported for relative activity. of
thesae holides. The recotion with the phenaoyl bromides gave always

good ylolds.

X PE_R TILHTAL

p-Substituted acetophenones The required a%bﬂgituted acetophen~
ones were prepared acocording to a reported method 3> ‘
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p-Substituted phenacyl bromides : These were prepared by bron-
ination ol the appropriate acetophenone in glacial acetic acid
following a reported procedure(sb). |
Imidazollcding-2«thione:Thisc compouvnd was prepared ir 90%
yields m.p. 197 - 198° as reported(BT). |
3-Aryl-5,6-dihydroimidazol2.1-b}thi azole hydrobromices yTable(I)
In a 100 ml round bottomed flask conmnected to a double surface
reflux condenser was placed the appropriate phenacyl bromide (0.0l
mole) dissolved in absolute ethanol (25 ml), Imidazolidine-2~thione
(0.01 mole) was added to this mixture and the flask was heated on a
steam bath under reflux for two hours., The mixture was cooled, and
thﬂ'praduct which separated out was filtered at the pump, washed with

absolute alonhol, drained well and then recrystallized from boiling

water,
) e

3~Aryl-5,6-dihydrotmidazo=~
~Table (I) [2 .l-b] thiazole hydrobromides.

M.P. Yield Microanalysis

No X Mol .Jformula
oQ % Calcd Found

Mwmam-mm*-- L e

R . - el . . sl PR S ¥ Metes g Pl W B s e et s i+ el . mii e

1 ~CH 250-252  75.9 Cu ~Ha . BTYNAS N 9,42 9.20
3 1271377727 o 99077 1120

Br 26.93 27,00

2 --OCH3 228=230 64 .5 012HljBrN208 N 11.94 11.80

o i AR il - i i st Nty AR L -—-—-ﬁ-.—_..--_-_-h_-—-

3=-Ary1-5,6-dihydroimidazo[2,1-blthiazoles j3Table(II)
Phese boses were liberated by dissolving the appropriate hydro-
bromides in distilled weter and rendering alkaline with concentrated
golution of ammonia, The precipitated bases were filtered at the
pump, washed well with water, dried and recrystallised from ethanol.,
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3=-Aryl~5, 6~dihydro=~

Table (IT) imidazo [2.1~b] thiazoloe,
1 0 oI Yield Micoanalysis
_ Mol .'ermula
°C % Calcd TFound

-miln el e, ol W - o S el ol il o - e il i g, i o e L ek R e iy, o - bl el W S . iy ol e S o i el - i

150-152  76.19  C..H..0.S N 12.96 12.60
1271e"e S  14.81 14.31

179-181  95.65  CyoH,N,08 S 13.79 13.70

e S el A o o P sl s T A V. o n i el G . A . AR ., W 4 i . . Al W . A 8 s PSR b bl sl LA -
F

- 3~-Aryl-T=-substituted-~5,6~dihydroimi dazo[2,1~b)thiazoliunm

halideg s Table (III)

In a 100 ml round bottomed flask fitted to a reflux condenger,
the appropriate 3-aryl-5,6-dihydroimidazo 2.l~b thiazole (0.005 mole)
was disgolved in 2-propanol (15 ml). To thie sclution was added a
esolution of the appropriate alkyl haolide or the substituted phenacyl
bromtde (0.005 mole) in 2-propanol ( 1C ml), The reaction nixture
was hected under reflux on a steam both for two hou:r:s, and then
allowed to cool. PThe product that separated was removed by filteration
under suction, dried and recrystallized from the ocppropriate solvent.

3-Hydroxy-5,6~dihydroini. qazo-[E ‘ 1-bltjg.;azole 3

In a 100 ml round bottomed flask fitted to a reflux condenser,
godiwn salt of inidaozolidine-2-thione (0.01 mole) was dissolved in

2-propanol (15 ml). To this solution was added a solution of chloro-
acetic acid (0.01 mole) in_2-pr0panol'(15 ml). The reaction mixture
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wos heated under reflux on a gteam bath for two hours, cooled and the
produfdb that separated was removed by fil%t eration under gsuction,
dried and recrystallized from isopropanol into white crysalline
needles m,p. 181-183°, yield:. 67.24%.
Microonalysis ¢ C% : Caled 34.18 Found 34.10

H% 2 Caled 2.27 Found 2.70

~Hydroxy-2-phenyl-5 6--dih_zt_iroimidazo[:2.1-b]thiazole :

el Pl i il — e P, Al s Bk S W Al A " e W A o . B S e | syl

HO N /\
/[ l . J_:ﬁﬂf

@

In o 100 ml round bottoried flask connected to a double surface
condenser was placed oZ~bromophenylacetic aoid (0.01 mols) diss~
olved in absolute ethanol (20 ml), Imidozolidine-2-thione (0.0l mole)
in obsolute ethonol (20 ml) was added to this mixture and the flask
wag heoted on a steam bath under reflux for two hours. The nixture
wos cooled and the product which seporated out was filtered ot the
punip, dried and recrystallized from absolute ethanol.into needles,
‘m.p. 178-180°, yield : 68,80% ' -
Hicro-analyais ¢ N% caled 12,84 , found 13,10




Pable (IZ7) : 3-Aryl-7-substituted-5,6~-dihydro-
imidozo {2 .1-b] thiczolium halides

¥ ’ A R A S S e Sl Senlh gl
I!Illll!llliIllillllllti"tlIIIII.I.I‘I‘IIII’IIII-IIIIlllll e

POTENTIAL BROAD SPECTRUM ANTHEIMINTICS (ITI)

+ o MeDe Yield Microanalysis!
i No. T R Y IMol. Formula | | "
i . o 9, Caled., Found 4
il |
m_ . . B e ol e A - A T e e e T Sl L e B e A A TS —SeiSe oabe ﬁ,
| | U A A AP ittt s A s atll- AP . ) s Al A s Al il AN . B d W W WE—— "
H 13
] i
i - . - A _ . It
. -~ - I 125- 85. Ca o Hq ~IN,S C 43.37 42,70 .
m“ _ N 7.82 17.80 "
! . ) . + ab . L
1. F
i} .U . . |
i 3 =CHy —CH,CH(CH;), Br 268-70 50,2  CqcH,y BYN,S N 7.93 7.90 mw
| 1t
] | | H i
) _ a )i i
m 4° =CH; -CH,COC-H,C1(p) Br 253-5 61.9  C,oH,gBrCIN,O ¢ %M.wo w.mo mm o
i . 4,
i __ "
1 5 -CH, -CH,COCgH,Br(p) Br 198-200 58.9 CpgHygBr,N,08% N  5.66 6,20 i
1 . o it
1 | il
| 6 -OCH, ~CH, 186-8  81.1  Cp4H, IN,08° C4LTL 4130 b
18 » ¢/ )
f Ha. ..N t&.m .N P NO i
{ | it
ih. - - s i
I _ . , "
i | "
e - 6.7  Cq,H,,IN,0S C 43.29 42,90 1}
i | N T2l T «00 1"
it | i
. _ b i
l _ANT ~OH( _ Br 2546 1.4 C,  Ha Bri,0S C 50,07 49,90 1
1 8 ~OCH; -CH(CH;); >4 3 1571972 1 7550 4.0
1




Table (IITI) Continued

w -
. o X R Y
o
m._ 9 ~OCH, -CH,CH(CH;), Br
,.N_.q.__ 10 IOQmm - Imﬁmmwb.lﬁmu Br
A )
i
qm 11 -0CH; -CH,COCgH,Cl(p) Br
: _
2 |12 -OCH, ~CH,COCH,Br(p) Er
: -
<z
< | 13 ~0CH, =CH,COC/H,CH.(p) Br
4 o =Ch; 674773 .
1 -
T a) Ethyl 2lcohol
ww__. b) Isopropanol
.A' .
=

«Pe Yield
Mol ., Formula
02 %

258-60  48.2  CqcH, Brii,08®
152-4  28.7 nuqmmuwazmomd
248-50  63.1 Cyy yHl gBTCIN,0,5 "
2435 50.9  CoqllygBroli;0p8"
2279 63.6  CpyHy BrH,0,S°

C
H

N

= =aQ

Microonalysis
Calcd., Found

T.50 8 .00
53.26 53,00
6.00 6,50
5.01 6.3
47.05 46.90
3452 3.80
mcﬁ._w .m.-OO
4,71 _ 4 .40
—
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