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(54) 6-(AMINOPHENYL)-5,6-DIHYDRO- OR 2,3,5,6-TETRA-
. HYDROIMIDAZO{2,1-b] TI-LA.C-JLL:‘S

(71) We, AMERICAN CYANAMID COMPANY, a corporation organised
and existing under the laws of the State of Maine, Un xted States of Amarica, of
Berdan Avenue, Fownship of Wayne, State of New Jersey, United Stares of America,
do hereby declare the invention, for which we prav that a patent may be granted to us,
and the method by which it is to be performed, te be particriarly described in and by
the following statement:—

This invention relates to novel 6-(mono, di- and tri-substituted phenyl)-3,5-di-
hydro or 2,3,5.6-tetrahydroimidazc [..,;Js}:hmzoles to processes for their preparation,
and to the use of the novel compeunds in the treaticent of pastro intsstinal nematodes
in warm-blooded animais.

In accordance with the present invention we have found that effective and safe
control of gastrointestinal nematodes in warm-blooded animals can be obtained with a
group of novel df and compounds of formula I below and iheir pharmaccutically
acceptable salts,

R; and R, are hydrogen, alkyl C,—C,,; alkenyl C;—C; cyclealkyl C,~C;; hydroxy-
loweralkyl, loweralkanoyloxyloweralkyl; loweralkoxyloweralkyl; benzyl, substituted
benzyl; phenylethyl; substituted phenylethyl; mono- and dinitrophenyl; 2- and 4-
pyridyl; 2- and 4-pyr1mxdmy1 2-thiazolyl; pyridylmethyl; furfuryl; tetrahydrofurfuryl;
R;—C(O) wherein R, is hydrogen; alkyl C,—C,; alkenyl Ci-—C,, cycloalkyl Co—C;;
haloalky! C,~—C;, aminoalkyl C,—C,, nonolox.n.ralkylammoloweralkwl diloweralkyl-
aminoloweralkyl; piperidinoloweralkyl; pvrrelidinoloweralkyl; morpholino toweralkyl;
loweralkoxyloweralkyl; phenyl; substituted phenyl; furyl; tetrahydrofuryl; naphthyi;
alkoxy C,—C,; amino, monoloweraikyllamino; diloweralkylamino; piperidino; pyrro-
lidino; and morpholino; or where

R,
—N<
R,
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10 i n war m bl ooded ani nal s.

10 In accordance wth the present invention we have found that effective

and safe control of gastrointestinal nematodes in warmblooded aninals can
be apt-at-ned-wi-th-a group-of -ovel - 4" and 1 *~edrmpounds™et Fornula -1+ bel'ow and -
tiheit pharmaceutically acceptabble salts. * 1 15
* _ 15 [err] and [err]
are hydrogen; alkyl .[err]-alkenyl [err] cyclcalkyl [err] hydroxy-

| owel al kyl, | oweral kanoyl oxyl ower al kyl ; | ower al koxyl ower al kyl ; benzyl ;
substitut ed denzyl: phenylethyl: substil86%¥H8 phenylethyl; nono- _and__ 2

di ni $+ophenyl ; 2iakéﬂrl e-,%'elerEJeH it i%l' h gro ifd 5rixm . i lrin %1" J&L me}l-l;
pyridyl met hyl ; fu&ﬁy%mt{;:ngt £ﬁ%§&?@£ﬁz§'ﬂﬂ gén},/%gtﬁ%ﬁﬁ rgt]beigf@epggkt&d[ err] is
hydr pgen; al kyl g_et_rthe] teaud K suhypirutdderis ihteded kogrefleday mofiobale, Jdihalo, trihalo, A6nofigb,0al kyl.
['errj “am noal kyl g “*‘ff’-lg‘;"%?’”@‘*‘a l@wiykgwrﬂwe@ jels o Vf,era%wgo A ﬁg&?' 5
am npl over e kyt S En AR TR B o ARy o

nmor ppol i nol omera&kﬂ( er frbif VR ERALKRYME RY\EH 8 KdtogenDhENY ™) SUbStT t Ut e ph&njl ;
furyl; tetrahydrofuryl; naphthyi; alkoxy [err] am no, S

monoj ower al kyl | arni no; di | ower al kyl am-mor—piperi di no; pyrro- 25 l'i di no;

and por pholino; or where :

25 [prr] [err] Rx, single or double bond. The term “lower” is intended to refer to thost giaps 019
2 taken toget her hivitignesearsn pbper i di no; pyrrolidino, or norpholino ringeor
group (Il ower- al kyl Yhq prefefredppmipdundsrof tha mpekseRt mmeonhwrbegemnmmxfgwsm nitro;
i t" bpi ng under st Sbgcompounds of the above formula wherein R, and R, are as escribed above and R,
: and R, are each hydrogen; (2) compounds of the above formula wherein R, and R,
' are as described above, one of R, and R, is hydrogen and the other is halogen or nitro
i5 and Is attached to the carbon in either the 4 position or the 6 position of the ring; and - 15
{(3) compounds of the zbove formula wherein R; and R, are both hydrogen or where
-one of R; and R, is a halogen or nitro group attached to the carbon at the 4 or 6
position of the ring and

R,
—Ni<
R.

20 v o = o

20 represents lower alkylamino, diloweralkylamino, formylamino, formylloweralkylamino, 20
lower alkoxy carbonylamino, lower alkylamino carbonylamino, benzoyl, or lower
alkanoylamino.

Several routes are available by which the compounds of this invention can be pre-
pared. One method involves reacting 2 compound of the formula

NG A R
25 . | L\aicuz—cu R" X

(|1H - W,

where Ry, Ry, R, R, are as described above and R, is hydrogen or lower alkanoyl e.g.
acetyl and X is an anion, with (a) concentrated sulfuric acid and treating the thus-
formed product with an alkali metal hydroxide or ammonium hydroxide, or (b) thionyl
chloride at a temperature of from 40° C. to 75° C. and treating the reaction product’
30 with acetic ankydride at 50° C. to 140° C., removing excess lower alkanoyl anhydride 30
from the thus-formed product, treating the product with strong mineral acid and then
treating the acid solution with an alkali metal bydroxide or ammonium hydroxide to
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vield the desired product.
N Compounds cf the present invention can also be prepared using as starting material
35 6-(m-aminophenyl)-2,3,5,6,-tetrahydroimidazo{2,1-b]thiazole. The d! 6-(m-amino- 35

phenyl)-2,3,5,6-tetrahydro[2,1-b] thiazole can be resolved into the d and 7 isomers by
using ;he method described in United States Patent Nos. 3,673,205 and 3,453,786, and
:che I-isomer can be used in the same manner as the racemic form as en intermediate.
: Thus, the m-aminophenyl compound can be acylated, alkylated or treated with an appro-
' 40 priate anhydride to produce desired compounds. The reaction can be carried out at a 40
temperature of from 20° C. to 120° C. usually in the presence of a solvent.
Another useful process for preparing compounds of the formula:

; Ry R :
N O
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that the term" substituted " is intended to refer to nonohal o, dihal o,
trihalo, nmononitro, dinitro, nonol oweral kyl, diloweral kyl, tril oweral kyl
nonol ower al koxy, dil oweral koxy 5 and tril oweral koxy, _and the terns "

hal ogen " or " halo " refer to fluoro, chloro, brono, 5 or iodo; with the
provisp that when [err] and [err] are both hydrogen not nore than one
menber: fromthe group [err] and [err] can be hydrogen, is a single or
double%bond. The term"lower" is intended to refer to those groups 10
ving: 1 td. 4 carbon atons 1,363,515 i 3

10 The' pref er r esher@rgas Bdsogay ortalkgl (U,-L85Nhnd RMERWEQkaRGPY be cat egori zed .as
follows: (1) conpounds of the above fornula wherein [err] and [err] are as
descriped above and [err] and [err]C%ETF hydr ogen; (2) conpogﬁg? of the
abpve formula wherein [err] and [err%xgzé descri bed above, on&lof err]
and [efr] is hydrogen and the other 1s fhal ogen or nitro 15 ~and is
attac hied t 0 t he(ocarleeh), bemzayl tthweralheycdrbpmysiRsi aud Riraré indivBlugly Siydsogen of the |
ring; pnd 15 (EsloemoRPBRAES of the above fornula wherein [err] and [err]
are bofh hydrogen or where one of [err]_and [err] is a halogen or nitro. -

group hattaghed to the carbon at the 4 ar_ G position of the ring and [ePr].
20 | represents | ower alkylam no, diloweral kyl am no, fornylam no, :
f 8 nyl | over al kyls ardefingd abogey compyirss rezstifgaapmpanndefithd formivho, | ower al kyl ani no
car bonyl am no, benzoyl, or |ower al kjnoyl am no. Several routes are .
avai |l abl e by which the conpounds is invention can be pre- pared. (One
met hodj i nvol ves reacting a conpou la 25 : .
HY z 25 irr] are as described above - .
and [err] is hydrogen or |ower al kahoyl e.g. acetyl and X is an anion, with

(a) concentrated sulfuric acid and grédating the thus- forned product with._

an al kil i net al wheysil BYiKlean@ R, 0RTeNddARSd WbV O¥itltl@n afiiropriby: atillicBiBMde thl ori de at
a tenperature ofnhfdriden [err] C. to [err] C. and treating the reaction
10 Other useful methods for preparing compounds of this invention will be given in 10
pr oducl " .
e Exarnples hereinafter.
The compounds of the present invention are useful as anthelmintic agents effective
20 for treating helminthiasis in warm-blooded animals. Many of the compounds tested are
effective at relatively low dosage levels, for example at from 1 to 10 mg./kg of body
15 weight of the animal being treated. The active compounds may be administered orally . 15
or parenterally.
; : The following examples describe in detail the preparation of compounds of this

invention and the testing of representative compounds against helminths in warm-~ -
blooded animals.

25 20 Example 1. 20
Preparation of 6 - (m - isopropylaminophenyl) - 2,3,5,6 - tetrahydroimidazo [2,1 - b}-

thiazole.
5.0 g. (0.023 mole) of the free base of imidazo[2,1-b]thiazole 2,3,5,6-tetrahydro-
6-(m-aminophenyl )dihydrochloride, (m-aminotetramisoledihydrochloride) is dissolved

25. in a mixture of 40 ml. of methanol and 20 ml. of 1 N sodium acetate water solution.’ 25
The pH of the solution is adjusted to 6—7 (slightly acid) with addition of acetic acid
(2 ml.) and the solution is then added to 8.5 g. (0.05 mole) of 2-iodopropane. The

30 mixture is refluxed for 48 hours. After cooling, the excess 2-iodopropane and methanol

is evaporated on a rotary evaporator. The residue is then partitioned between 100 ml.

30 chloroform and 50 ml. water. With stitring and cocling, the system is made basic 30
(pH 10) by the addition of sedium hydroxide solution. The chloroform layer is
removed, and the aqueous layer is washed with (2 X 75 mi. portions) of chloroform.

35 The chloroform extracts are dried over magnesium sulfate and the chloroform evapora-

ted to yield a white solid, melting point 47—~51° C. The isopropylated product is

35 then dissolved in 150 ml. acetone and a solution of hvdrogen chloride-acetone is added. 35

The- hydrochloride salt as an acetone solvate precipitate from the solution. The salt

ils7‘f)i£teéed to yield 2.2 g. (0.056 mole, 259, yield) of a white solid, melting point 80—
40 )

Caled: C, 42.83; H,540; N, 10.71; S, 8.17; Cl, 18.07
40 Found: C, 43.78; H, 5.55; N, 10.85; S, 847; Cl, 18.29. 49

Example 2. -
Preparation of 6 - [m - (isopropylmethylamino)phenyl] - 2,3,5,6 - tetrahydroimidazo-
{2,1-b]thiazole, :
The above compound is prepared in a manner similar to Example 1 by alkylating
45 3"-N-methyl-m-aminotetramisole with 2-iodopropane in a water-methanol soluticn. 45
The product which is very hygroscopic has infrared and nmr spectra consistent with
what was expected for the product.
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30 Wi th acetic anhydride at [err] C. to 1400 C., renobving excess | ower
al kanoyl anhydride 30 fromthe thus-forned product, treating the product

with strong mneral acid and then treating the acid solution wth an al kaI L
met 4Ly droRy e St Samtont-um Ry aroxi de 't o~ yiel d the desiréd product .

ounds of the present invention can also be prepared using as starting
grial 35 6- (m am nophenyl) ng
, 5, 6, tetrahydr0| m dazo[ 2, 1- b] t hi azol e. The dl 6-(nm am no-
Tetrahydro[ 2, 1- b] t hi azolle gg& be resolved into the d ang |
rs by u-s‘-‘}—ng—t—he—ﬁe{—hed—deseﬁ-bed—n—n—jgm
3 673, 205 and 3, 463, 786, t he e ysed nner
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be dcyl ated, alkyl ateg g gl fas eﬁtkwrgf’?meaﬂ- wrspw- Qmins tetrafiisol@tderivagway dr i de
tto produce dse‘5| I € Exanpie O,US déded Bh enlr e acdrit-Bimic ainhydeideC L4 nxciroOlstheadd @ a 40 5

t enqgr ature of fr s bsth EV@@!ghE 6141i26). Gbe mlawydlm iy fhen ymevsd meder refluced

sol vient. Anot her @é:ﬁf‘}?l g}‘mﬂ‘g erwaﬁ %%i&gwééﬁgﬁgmm a: 111

2 chloroform is added. The mixture is made basic (pH 10 with sodi lution

3 V\:hbl‘ ein [&rr] I Sindnyhd rchigreformd lay@ | s tatefl €THe | ag 1iyer & pxutaged @ie2 xaldoanioyl , &
[err] (nis 1-5), Pb@ln@dyladdjnonhloﬁb@mrmww‘tdﬁm extr, @rri 31§ CMG:C([,%FQF ovgr e

i si reduced pressure to yi s

Idn](cjl Vi SU aLl y hydr d,;fg?thx oxplégéfﬁ"' form latfzgl §1‘3 uct %‘] n Fhrorﬁatograﬁhy (slhca

er1nea above, 'EQr kniéreto séd! as . h¥tdrochloride salt .
[err] H whet®in [ &s pparedai dlsioﬁ‘rin@ theGfe€ bﬁs mdﬁlﬁ:irofb@d aﬁﬂﬂlﬁlﬂmg W daRoud Mydiéped Opr i &3 e
- aci di chl ori de or chloride. The salt did not precipitate and therefore the salt is isolated by removmg the

chloroform under reduced pressure. The crystalline, white solid, melting point 55—70°
C. is found to be very hygroscopic.

; _ Caled.: C, 4737; H, 6.10; N, 11.04; H Cl, 18.64

S, 843
20 Found: C, 47.76; H, 4.58; N, 10.68; S, 8.14; cl, 17.32. 20
Example 4.
Preparation of 3’ - (2,3,5,6 - tetrahydroimidazo[2,1 - bjthiazol - 6 - yl) - isobutyz-
— anilide hydrochloride.
P — 2.2 g. (0.010 mole) of m-aminotetramisole is dissolved in a mixture of 15 ml.
i 25~ methanol and 15 ml. water and the pH is adjusted to about 6 with an aqueous hydro- 25

chioric acid solution. This solution is then added to 3.2 g. (0.020 mole) of isobutyric
anhydride. The mixture is allowed to stand at room temperature for 12 hours. The
reaction mixture is then added to a mixture of 100 ml. methylene chloride and 50 mi.
water and then made basic (pH 10) with aqueous sodium hydroxide. The methylene
i 30 chioride layer is removed and the water layer is washed twice with 75 ml. of fresh 30
1 methylene chloride. The methylene chloride extracts are then combined, dried over
magnesium stilfate, and the methylene chloride evaporated leaving a tacky solid. The
free base of the product is recrystallized from a chloroform-ethyl ether mixture. The
g yield is 1.6 g. (557%). The hydrochloride salt is prepared by dissolving the free base

A

; ! 35 in methanol and adding an excess of hydrogen chloride gas. The methanol is then 35
3 i removed on the rotary evaporator to yield a glassy vﬁute solid, melting point 125—
140° C, .

Caled.: C, 52.39; H, 6.45; N, 12.22; S, 9.32; Cl, 1031
Found: C, 52.40; H, 6.25; N, 12.32; S, 9.46; d, 10.57.

i 40 Examples 5—11.
.; Following the procedure of Examples 3 and 4 and reacting dl- or I- meta-amino-

tetramisole with the appropriate acid chloride or anhydride compounds of the following
structure are obtamed
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magnesi um sul fate and the sol vent renoved under reduced pressure to yield
2.6 g. of athick oil. The fornmylated product is purified by colum
chromat ography (silica gel, chloroformand 10% net hanol /[err] used as

elutants). The hydrochl oride salt 15 is prepared by dissolving the
free base in chloroformand bubbling in gaseous hydrogen 15 chloride. The
salt did not precipitate and therefore the salt is isolated by repmfiing the
chl orof por m under reduced pressure. The crystalline, vvhi te solid, +ti ng
pdi nt [Err] T._is found to be very hyadgésudpi c. Cal cd. C _47.37;- H

-

AT LAY ANAIT AALVALIAN A%t Wa 0 UL[rsee e Seanse tane o

additior.!;l“methylenc chloride. The methyiene chioride w

6. 10; N, 11. 04product 29 theBfrét Fase is feoiatdd- Qs Eé?d{;nx@c staﬁ;z..d‘lfzen? Bthyt acdthre 4&_98; ' . N,
10. 68;—: S, 8. lffee base hsla mélting PRint of 135—138° C. TheGr ?Ehﬁéfpk&nétedfﬁf @paydat-i on of 3’

- (2,3,b,6 - tetqhbzrc}%mlebrrﬂleﬁezz ipg the leu'ysuﬂ izeth fregztgte in acgtone apl passing dyy hydrgyr -
ani | i dej hydr ochl lz de;deza g‘ﬁm& g{; tgg‘?ﬁdaﬁﬁkras‘tcmt%w%&|rérx- _

di ssol vied i*n a ni'Xt L ““grﬁg‘f‘h and 15 m . water and the pHis
adj usted to about me'.:t hqing.mueqqss,hydrqq, 1339, chbpo10.22; aciag agbuti on. Thi s.
solution is then adtesl:t €, 39.2;g9. H,0.3020 rN;Ilé)IO,of S,sotat yr i 1aeRydri de. The

m xture;jis allowed to stand at roomt urefor 12 hours. The reaction"
m xturelis then Sk Q¢ A 0 chio nd 50n1
wat er aphd tfen ma ?‘gga bl§S| o ( tneh ml ldaz f/ldPéox?fa %

@t hyl ene 30 Eiﬂbwmg the ptoaaﬁe:re of ﬁxarnqm)meﬁlksaﬁdng h;e-ambtefrarmﬁ;eetbr dIs was hed

ciAM ce wth 75 rri aggno n}gﬁf‘@@ le Boabeps dempane iscdptained brying Tieeltivg tobipl «f289-ehl ori de
é%tracts are t hefffc Grbeiat ys’sdfr‘f“’eﬂ“‘B?}‘éﬁ’lsﬁﬁfQWé"él um sul fate, and the nethyl ene
g:‘hl oride evapor at edadapavid)Qe.as;t ackys 60! i dy, 1Be, frgeidpse &, {ihg product is
ggcrystal | itzed fronchnd:hIcDmmisnr mm\,tmal etNes3.208 xt 8] mosj'heoy, H4d. is 1.6 g.
A%5% . The hydrochloride salt is prepared b d| ssol ving the free base 35

g3 net hanol and gddin e s of S hanol is .
ﬁ?ﬁen . 35 rem)g ﬁ P&e {ofss :;Z:l'é\ﬁ Bne ﬁtfgterg% ‘f’&%’s"@” te solid,
57@' ti ng poi nt 125- 4#9Co. Oﬁalln& -of theGaitr sa %f I-N—ac i nﬁa'ﬂlﬁotetramlsb\ﬂe iskedoled2 ; S,
@1‘ 32; | 0 2010. 3ih an acetone-dry ice bath and then 50 ml. of concentrated sulfuric acid is added. 20

The salt dissolves in the sulfuric acid and the solution is allowed to stand at room
temperature for five days. The mixture is then poured over 200 g. of ice and 300
ml. of chloroform is added. With cooling in an acetone-dry ice bath, the acid is
neutralized with concentrated ammonium hydroxide and the pH is adjusted to about
; 25 10. The chloroform layer is separated and the water layer washed twice with an - 25
i additional 150 ml. chloroform. The chloroform extracts are combined, washed with
water, dried over magnesium sulfate and the solvent evaporated on a rotary evaporator
to yield 3.3 g. of a yellow solid. The yellow solid is then heated in 50 ml. 6 N hydro-
chloric acid in a steam bath for 3 hours in order to hydrolyze the acetyl group. After
30 cooling, 200 ml. chloroform is added and the acid neutralized with concentrated 30
ammonium hydroxide. The pH is adjusted to 10 and the chloroform layer removed.
The water layer is washed twice with an additional 100 ml. chloroform. Then the
chloroform washings are combined, dried over magnesium sulfate, and the solvent
removed to yield 1.5 g. of a yellow solid. The nitro compound is rccrystallized from .
35 chloroform and dried; melting point 228—229° C. (dec.). The free base is converted, 35
to the hydrochloride salt by dlssolvmg the free base in acetone and then a saturated
: hydrogen chioride-acetone solution is added. The hydrochloride salt precipitates out
; and is filtered and dried; melting point 140—210° C. The salt could not be readily
recrystallized.

40 Anal.: C, 46.74; H,

5.21; N, 15.58; S, 8.92; Cl, 9.86 40
Found: C, 45.20; H, 4.99; 1

N, 15.68; S, 9.08; Cl, 11.79.

over magnesium sulfate and on removal of the solvent, 1-

Example 17.
Preparation of df 6 - (3 - amino - 4 - bromophenyl) - 2,3,5,6 - tetrahydroimidazo-
[2,1 - b]thiazole, hydrochloride.
45 ‘On the nitration of 4-bromotetramisole (6-(4-bromophenyl)-2,3,5,6-tetrahydro- 45
imidazo[2,1-b] thiazole) recovering the nitrated product as the free base and acidifying
with hydrogen chloride 6-(4-bromo-3-nitrophenyl)-2,3,5,6-tetrahydroimidazo[2,1-b]-
thiazole hydrochloride is obtained having a melting point of 227-—229° C.

Analysis:
50 Caled.: C, 36.23; H, 3.04; N, 1153; S, 8.79;  Br, 21.92 50
Found: C, 3597; H, 296: N, 1140; S, 8.52;  Br, 22.09.

On reduction of the above nitro compound the corresponding amino tompound

(6-(3-amino-4-bromophenyl j-2,3,5,6- tetrahydrmmldazo[z 1-b]thiazole) is obtained as
the free base having a melting point of 129—130° C '




Found: C, 52.40; H, 6.25; N, 12.32; S, 9.46; a, 10.57. 40
Exanpl es 5-11. Fol I owi ng the procedure of Exanpl es 3 and 4 and reacting di
or I- nmet a- an _no- letra appropriate acid.chlaride or

LrANGE IS U RSP -1

"ovvr Nng structure are obtained. [err] 2 4
5 : r{ ] 1, 365, 515
enr 6 ' 7
1, 363, 515 T .7 product a(/pe free

hase: ~| s isolatgd.” After bei ng recrystalligggsfsromethyl acetate the freeg
base thas a ne-l-t-rn'g—purrrr—of"TS'S"rSS C—IfTe free base 15 converted 10 the

hydro- chloride sa the r ed,kre gﬁ@ cetone
and passing dry hyd’t °§§ET ge ammoﬂ,ga%p&;g%ﬂ i{i 981511 qetg e
h’ydrdChl oride salt premlsglg ab.65 nnd of &I meﬁrnymmsaiehgamﬁ Af)mmfednbfmiﬂéd
nel tiing poi nt 5245 MI6uriC acid along with 2.5 g. silver sulfate. The mixture is warmed@nqhg_pteam c, 3

49. 75: H., 5. 14; bat:lhm gt the olggm ;ohﬁnos Thep 25 d = (0.017 @ole) fbm\;ip ‘Edtslci%
. "to the ar n and t ediate ite_precipifate.
49. 7% H 5. 30; reacti Li stirred a roorq’ gl?berature 13:11 qu r.hEg rﬁ
about 100 g. of ice. The silver bromide prec1p1tate is filtered off, the sulfuric acid
10 solution is cooled in an ice bath, 150 ml. of chioroform is added, and the acidic 10
solution is then carefully neutralized with concentrated ammonium hydroxide. The
pH is raised to about 10, the chloroform layer is separated, and the water layer washed
twice with an addmonal 75 ml. chloroform. The chloroform washings are dried over
magnesium sulfate and the solvent removed on the rotary evaporator to yield an
15 off-white solid, which is recrystallized from chloroform. The brominated product has a 15
melting point "of 153—156" C. The hydrochloride salt is prepared by dissolving the
free base in acetone and adding hydrogen chloride gas. The white salt precipitates
out and is filtered and dried; 2.6 g. (477 yield). The salt is recrystallized from
ethanol and dried; melting point 170—=210° C. (dec.).

U

e e erem———— e s o o o 2

20 Caled.: C, 35.60; H, 402; N, 1132; S, 8.64 20
Found: C, 36.94; H, 4.02; N, 10.75; S, 8.17.
Ezample 19.
Preparation of I - 6 - (5 - acetylamino - 2 - bromophenyl) - 2,3,5,6 - tetrahydro-
_ e et imidazo[2,1 - b]thiazole.
j S5 Following the procedure of Example 18 and substituting l-acetylaminotetramisole 25
f‘l § "~ for dl-m-aminotetramisole the above compound is obtained having as the base a melting

point of 195-—197° C. An analysis the product had the following values:

:‘:i Caled.: C, 45.39; H, 4.15; N, 12.35; S, 9.43; Br, 23.49

1 Found: C, 46.15; H, 3.85; N, 12.50; S, 945; Br, 23.82.
' 30 Example 20. 30
Preparation of - 6 - (5 - amino - 2 - bromophenyl) - 2,3,5,6 - tetrahydroimidazo-

R [2,1 - b]thiazole.

Following the procedure of Example 18 and substituting /-m-aminotetramisole for
: dl m-aminotetramisole the above product is obtained having a melting point of 175—
35 177° C. An analytical sample on analysis shows 35

Caled.: C, 44.30; H, 4.06; N, 14.04; S, 10.75; Br, 26.80
Found: C, 44.10; H, 4.02; N, 13.96; S, 10.75; Br, 26.58.

: . ’ Examples 21—27.
; General method for acylation of 6-(m-aminophenyl)-2,3,5 o-tetrahydroxmldazo-
40 [2,1-b]thiazole and 6-(m-aminophenyl)-5,6-dihydroimidazo[2,1-b]thiazole to prepare - 40
' the amide or the carbamate function.
A solution of the amino derivative in an aqueous system is treated with at least
one molar equivalent of a carboxylic acid halide or anhydride or alkoxycarbamoyl
chloride at a pH suitable for amide formation at the amino group but not favorable
45 for acylation at the 7 nitrogen in the imidazo ring. After the anhydride or chloride has 45
reacted the reaction mixture is made basic which preferentially hydrolyzes only acyl
: groups from the 7 position leaving only the desired compounds. Details for specific
.o : compounds are listed in Examples 4, 11, 12, 13, 14 and 15. Using these procedures the
following are prepared:

LS



Preparation of I - m- (2,3,5,6 - tetrahydroimdazo[2,1 - b]Jthiazol - 6 -
yl) - car- 10 banilic acid nethyl ester,

hydrochl aorjde y 10 Followi ng the procedure of Exanple
14 substituting |-mam notetram sole for dl mam notetram sol e the above

corrpouhd is obtained having a nelting point of 239 [err] C. The anal ysis of
the compound.is as follows: Anal.: C, 49.75; H, 5.14; N, 13. 39;
S, 10. ?2; "Cl, 11.30 15 Found: C, 49.65; H, 21; N,

13g 20; | S,¢ 10. 05; d, 11.40. 1,365,515 15 Exanple 16. Preparatigpn of’

=6 } (5=ammo 2= nitropman;l{lls P%%gﬁtb,b - retranydr ol mdazo (2, 1-
b] t hi azol e, hydro i .aceto g oS Af g (0.0 | e) of the
nitrate salt of | %‘g{?e@g “m aqi ggltoeter%m s%if'ee is cool igg()d% in_an

I acetone-dry ice bath and then 50 m . of concentrated sulfuric acid is

1 adde@d.| 20 The s di I in the sulfuric acid he_gol,ution is
al l owed to stand room tenpgerature for five day§—/hg ture is then

- pourediover 200 gj.of ice"and 300 m. of chloroforjmis added. Wth cooling

I in an acetone-dryMjce bath, the acid is neutralizéd with concentrated

: ami¥ni um hydroxi de and the pH is adjusted to about 25 - 10. The

i chl or ofgo.rm | ayer is separated andci @, yeoer Iaye;(=m§(hggngm_ce with an

. 25 additional 150 m . chloroform The ‘®hl orof orm extracts are conbi ned,

. washed|with water, dried over magnesium sul fate and the sdé#wente 8vapor at ed

1 on & rotary evaporator to yield 3.3 g. of a yellow solid. The yellow solid

 is themn heated in 50 M. 6 N hydro- loric acid in a sygegmbath for 3

* hours iin order to hydrakyze the &cé&tyl bup. AfRer &oc H—R00-n .
chlorofiorm is added and the acid neufralized with concemyr at ed 30
amoni Um hydr oxi de. The pH is adj usted¥to 10 and the chl or& orm | ayer
remived. The water | ayer is washed twi ce wth anyaggixtimnaber L6Q: &H .
chl orofform Then the chloroform washings are conbi nedalodend)ed over
magnesiium sul fate, and the sol vent renoved to yield 1.5 of a yellow
solid. iThe nitro conmpound is recrystallized from35 chl O of orm and dri ed;

mel%si ng poi nt 228-229 @3 (dec.). (I@ze_ci.]r_eg_base IB= @gpx@p‘ce{sm_
| |
(CH,),, (CH,)n

PEARY]

?
% n=1tc 9
! | R=
z X — —
U o u —Q——(cnz)nw XQ—(CH?)H CONH
. ) ‘ } :
' n=1t 4
35 '
(X and Y = H, halogen,
lower alkyl)
-0 0
N R- | H
25 Heterocyclic C— Heterocyclic C—N—
40 - (Heterocyclic = pyridyl,
thiazoyly, furfuryl)
: 0 0
® o I R- | H
26 Alkoxy C— Alkoxy C—N—

. {C,t0 Cp




Py

to the hydrochloride salt by dissolving the free base in acetone and then a
saturated hydrogen chl ori de-acetone solution is added. The hydrochl ori de

salt precipitates out and is filtered and dried; neltlng p0|nt 140 2104C;ﬁ4*_

The "SAF T COTFI ROt BeFeadr vV F SRy ST Ises - AR IR YT T S ISV
46. ﬂ4 ~ H, 5.21; N, 15. 58 S, 8.92; a, 9.86 40
Found - C, 45.20; H 4.99; N, 15.68; S, 9.08; d 1.79. |

~ Exanple 17. Preparation of dl 6 - (3 - anino - 4 -. bronmophefyl) - 2,3,5,6 -
tiet riahydroi m dazo- [2,1 - b]thiazole, hydrochloride. 45 - On the

ni triation Qfl04-bronptetrani sole (6-(4-0s36hdlhenyl)-2, 3,5, 6-tetrahydro-10

45 im-dazo[ 2, 1-b] t hi azol e) recoveri ngxdp@s Pitazat ed product as the free base

a,nd ‘aci di fyi ng wi t hThe dhllogies) iscinlgeretat] gnefhed (fot- dltylaeimy 8-(ui-dnfidPiRaN)-b,3,5,6-

)-2,i3, 5, 6- tetrah@ﬁ“‘b}i‘*f?{_ éafe[z 1cb]thiaggle and; §i(gerastivopkepyltSefediiydroinddaze [2,1t ai ned
prepa 0 -

ga\&lng a rrelgl ng ngﬁbelog eng? 62!%1 drg” ari%ﬁ:? g%itctrah)‘g?rﬂl azo[2 r?%&%%lﬁgaut- H,

35.97; H 2 96; N, 11 40 S, 8.52; Br, 22.09. On reduction of

t he labove nitro conpound the correspondi ng am no conpound

(6- (13- am no- 4- br omophenyl )-2,3,5,6-tetrahydroi mdazo [2,1-b Jthiazole) is
obt gi ned as the free baé@ﬁylﬁa% :hqn!a mel ting point ofPrdd@e:[err] C. 8

1, 365, 515 S—Earpte—+8—~Prepar at i on
of dl - 6 - (5 - amno - 2 - bronophenyl) - 2,3 6 - Ntetgahydrmmdazo- To
3.31!g. (0.015 nole, of dl-mamnotetram sole i:¢ ] n of
concentrated 5 - sulfuric acid along with ¥ sul fate. The
m xtiure is warned on the steam 5 R

- e w I
e O erl
» l[/“—m B = [ —

1 O O

(¥ 1]

o

©

H
31 CH, = CH = CH,X R= CH, = CH — CH,N-
: ' | i
32 CH, - CH - X R= CH, — CH — N—
? i (CH), (CH,),
, n=1to$

(X is halogen)




bath to get the solids in solution.

Then 2.7 g. (0.017 nole) of bromne is

added slowy to the warmsolution and there is an imrediate formation of a

white precipitate.

12 houq
preC|pH
in an i
is the

i18_rai ged tn about 10,

The reaction m xture is stirred at
s and then is poured over about 100 g. of ice.

tate is filtered off, the sulfuric acid 10

ce bath, 150.m . of chloroforn1|s added, and the aCidlégé}O sol ution
carefully neutralized with concentrat ed anmoni um hydr The pH

the chl orof ormiPeHdf i s separated. and the watkbr

room tenperature for
The silver bron de
solution is cool ed

| ayer washed tw ce with an additi onghmdi& 33l.g1chl orof orm The chl or of orm

washi n
rotary i
recryst
pai nt g
free bas
pr eci pi
is recr
20

20 Foun
Exanpl €
2,3,5,6
Exanpl e
dl - m an
mel ti nd
val ues:
Found:
Exanpl 6
(5 -
b] t hi aZ

gs are dri edTlpyv tiowigg axe Sivel (enefill nfetib® @ltich irbaisc@ofow prparingnived on t he

i @hedylard,3E§-tetrahydroimigfizol b Jriazaley i agd \ﬁﬁﬁl@ﬁmit@

al | | zed P‘izﬁa REAGRR NG heltﬁftelﬁwgmﬁ& ﬁgﬁi e o TEN i 1

f 153-1564 eseﬁﬁedh S A iy R iR TS 200 ng the
se in acpkendes alich &6 @iepgedbydme Gaedalel Bd’strii&i Giae chtlealviitrhtaresal t
tates ouﬁommndsw“emrtctl!yrt@dprawddrdméustra@d@elgﬂt (47% vyield). The salt

ystallized fron1ethano| and dried; nelting point 170 210 C. (dec.).

evapor at @ﬂbstlémgl

Cal cd.: danisgomfitiat @ H 4. 02; N Fidal P3diuct S, 8. 64
d: C, 38 QA H_ 4 02 N_ 10 75: S 817
19. Preparation of | - 6 - (5 - acetylanino - 2 - bronophenyl) -
- tetrahydro-, imdazp[2,1 - b]thiazole. Follomnng t he procedure of

s

18 and substi - aget yl am not et rfayg for
i noretram sol e above“tonpound i s obf h_ as the base a
poi nt of 195-197 C. An anal ysis the pragdu zrall fol |l owi ng
Calcd.: C, 45.Ml89h H 4.15; N, 12. Ry S, 9.43;. Br, 23.49
C, 46.15; H,L3.85; N, 12.50; S| 9.'45; Br, 23.82. 30
20. v} Ry 30 Preparation of | - 6
amno - 2 - bronophenyl) 2,3,5,6 - tetrahydroimdazo- [2,1 -
ol e. :
10 " In the case where 10
R,
—NI<
R,
represents a basic funcuon, that is a primary, secondary or tertiary armne, the smn1ng
aminoacetophenone is utilized as its hydrochloride or hydrobromrde salt in the reaction
with bromine to form the o-bromoacetylaniline (Example 1 of U.S. Patent No.
15 3,673,205); 15

B. Following the procedures outlined in Examples 1, 2,4, 12, 13 and 14 above,
dl- or - m-amino-tetramisole is either alkylated with the appropriate alkyl, aralkyl or

heterocyclic alkyl halide or acylated with the appropriate acid chloride or acid an-
hydride.




Fol l owi ng the procedure of Exanple 18 and substituting |-mam notetram sole
for dl mamnotetranm sole the above product is obtained having a melting

poi nt of 175- 35 177 C An anal yt| cal, sarrpl e on anal ysis shows

35 CaL.c.d.,m_:,:_‘_& s “M,_-,,_., A OE;,,.,,_.,“N,i ol 0_4wu S, :LQ_‘gﬁ, v Bl 2 80, .
Found:;~ C, 44.70; 47 2 NCTIEI96Y T S"“lt) “‘/'5"m T Y
Exarrpl es 21-27. GCener aI met hod for acylation of

6- (mz}am nophenyl) -2, 3,5, 6-tetrahydroi m dazo- 40 . [ 2, 1- b} ki azol e and

- 6- (mém nophenyl ) -5, 6- di hydr oi m dazo[ 2, 1-b] t hi azol.e to prepa 40 t he

am de'or the capbamate function. A soluti Ofk695)st e am no ‘derivative in an,

aqueous systenrTs treatetd W tiT at— east—ome norar—equrvatent—of—=

car bo*yl ic acid halide or anhydride or al R@deli:ar banoyl chloride at a pH

swtable for am de formation at tgr q oup. bp ot f avorabl e 45

for acylationat the 7 nitrogen iTthe i 3“ M*h g“’ ter the anhydride or

chl oriide has " 45 reacted the reaRrfion mxturekls made ligsi ¢ whi Rp

: preferentl ally hydr-el-y-z-es—em—)uac-)d—gmups_LLom_Lhe_Lpgs.Lu_on_Leam_ng only

~the deS| red conpounds,, Detgils for speC|f|0c conpounds e listeqg in
Exarrpl*es 4, 11, 12, 333 147dnd 15. Using these procedures the follow ng are

pr epared . 8 . —CCH(CHy, _ 1, 365, 515
B bt 0020 %Y s S PR A 1 orBhe bgeny” MR Te
1 —CCH(CH,),
E 35 H - H H Br(6)
'; 36 4-pyridyl 0 H -
_t-cn,
: E 37 2-thiazoyl ) H | H
) _c"—cu,

et 38 -NRR,= ( N H H
39 -NR,R, = | :u— H H

o
I
3 5. .
! H N\ '
: ] 40 ~NR,R, = 0 — H H
i | 4 (If H H H
E . CH,,0C—
42 CH,OCH,CH,~ (CH,),CH— H . H
43 | :Nmzﬁ—- H H H
44 CH, = CH—CH,— H Cl(@) H

o «w
46 @'mz’“ H H CI(6)

oo s 4 o e e e et en




tetrahydroimdazo [2Z, I-bJthiazole a

35
(n=11to 4) 35 (X and Y= H, hal ogen, |ower alkyl) -O 0 R25
_Hetergqgyclic & Het erocyclic CGN-_40
(Het eriocyclic = pyridyl, |
thiazdyly, furfuryl) 45 .
0 26 ;- Al.koxy C ~ Alkoxy CN [err] to((‘,/fﬁ_‘/ 10
1, 365,515 ' 10 Exanpl es 2#=32. The
fod | ovxh ng i §3a general nethod for al kylladslsmg 6 (m am nophenyl)-2,3,5, 8

) Eg é ophenyl 5, 6-di hvdr oi m dazo
[2,1-b] - thiazole. The procedure o N“ﬁé °'1“ﬂ“ anple 1 is used to prepare

the following 6- 5 (al kyk@fting MaRAMYIn) -Fand-1bdaydr o  and _
2,3,5,6-tet rahydr oi m dazo[ 2, 1-b]Jthiazoles out- 5 lined below Al kylating
Agent R,Product R R, R, R,
47 (CH,),CH- c“) H H
(CH,),CHC-
48 CH, = CHCH,— CH, = CH—CH,— H H
49 u—@—cuz—— H NO,(5) H
0  CH,CH,CH- H H - C1(6)
| D—— |
51 H OHCH,CH,— H H
52 CH,-n © CHj-n. H H
53 ﬁ)" H _ Cl(4) H
C,H,C-
54 (“) CH, H H
H,C = CH-C-
55 c‘? H ' H H
CH,CH,CH,CH-C—
'-—-CH,-—-—'
56 -' c“> H H H
CICH,CH,CH,C—
_ 0 |
51 @.Il_ : H H H
58 H < :N_!;_ H H
59 H __!_ H —NO,(6)




10 1, 365, 515
11 Exanples 33-81. The followi ng are two general methods which are used for

preparing the 6- (substituted
phenyh) 2,3,5, 6-tetrahydroi m dazo[ 2, 1-b] thi azoles and 6-( stituted
Qhenyﬂ) '5, 6- di hydr ol mi dazo[ 2, 1-b] t hi azal es shown in the T?%E%ZQG|OML 5

A Follomnng the procedures outlined in Exanples 1-8 of U tent No.

5 3, 673,205 a series of substituted conpoungglﬁfe prepared from 14
subst it ut ed aceto- phenones Wwhich are, &%e X The procedures described
i'n thé chemical literature. Conpounds de BByt hi s procedure are
|IIuerated bel ow. Starting Nhte&m@hsMﬁmuﬂamiFma]Pmmmt Fi nal Product 10
In the case where

10 [etr] -N< R2 represents a ba& ¢ function,Rs hat i's é%prlnaryR.secondary
or tertiary am ne,~Tne starting am IIUdLBLUpIIEIIUIIC rs—utttHrzed—as—++ts

hydro¢hl ori‘de or hydrobronmide salt in the reactjon with bromine to formthe
a- bropoacetyl aniline (Exanple 1 of U S. P . 15 3,673, 205);

15 B. [Fol I owing the t ocedures Butlined I%ZE%&ﬁ&EES 1,H2, 4, 1H 13 and 14
abovej dl- or 1- mam no-tetram sole is ei r alkylated with the
appropriate al kyl, aral kyl or heterocyclic al kyl halide or acylated with

the appropriate aC|d chl oride or acid an- ride. 12
1,365} 515 61 H _ = H H

| 62 .C"a_Q;,C"z— CH H H

64 CHy0 CHy— H H H

65 | @—cnz—— @—cnz H H

o e e R N} 3 i Bk X it " uh'g

o u Yuu v o

=3
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!

Starting Material and Final Product [err]

[err] [err] 33 H
34 H o e o ey T
S BT 36 F pyr Fayt
H : H 37 2-t hi azoyl - H 38
H ol H 39 | H 13
1, 365, 515 13 TABLE (ContinggBy Starting
Vaterial and final Product 14 : 1, 365, 5
14 TABLE (0 16’ R s 1365515 3
xample 82.
%il’ r I H [ %’rrsrplsratt?cgl of 6 - (m - dimethylaminophepyl) - 2,3,5,6 - twa]éyfroimidazo [2, lH b]- H
: : thiazoledihy rochlonde
H H 63 A quantity of 6.0 g. (50 mmoH of thxonyl chloride i¥tlowly added toHO\?g (1.8
' ; 5: mmol) of 3’-|l-hydroxy-2-(2-imino-3-thiazolidiny})cthyljdimethylanilide hydro- 5
L . chloride in 100 ml. chloroform and the reaction mixture is stirred for one hour at
f room temperature. Then 200 ml. of water is added to the reaction mixture and the
pH of the solution is adjusted to 9—10 with potassium carbonate. The two-phase system
is refluxed for 8 hours. The chloroform layer is separated, dried over magnesium sul-
10 fate and on removal of the solvent, 2.2 g. of a dark oil is isolated. The free base is 10
then dissolved in acetone, acidified with hydrogen chloride and the product precipitated
out. The dihydrochloride salt is filtered and dried. Yield i.3 g. Melting point 170°—
200° C. The product could not be purified by recrystallization from the usuval solvents.
Structure is based on a comparison of IR and NMR spectra of the compound to closely
15 related compounds. R
; Example 83.
i Albino female mice are each inoculated with about 20 infectious larvae of
o Nematospiroides dubius. This nematode is a representative of the economical important
po ! trichostrongylidae worms of ruminants and other hosts, and of nematodes in general.
. 20 Twenty-two days after inoculation, groups of four randomly selected mice containing =~ 20

———— adult N. dubius are given single oral doses of test compounds dissolved or suspended
in 0.4 ml. of water per 20 gram mouse. At 26 or 27 days after inoculation, treated mice
g : and in each test four randomly selected groups of untreated mice are necropsied. The
i number of werms in the small intestine of each mouse are determined by microscopic
: 25 examination. The does which removes 50%, of the worms is identified as EDy,. 25
i Data on the acute oral toxicity to mice of various single oral doses of the above
> compounds and several analogs were obtained by conventional procedures, (Table I
hereinafter). These m-amino and substituted m-amino analogs of tetramisole are con-
siderably more toxic than teiramisole in agreement with their higher anthelmintic
30 activity. However, all compounds including tetramisole have a similar chemotherapeutic 30
i index, i.e., LD /ED;,, of ten- to twentyfold. Alli compounds were well tolerated at
dosages required for complete worm removal.
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64 H H HH

H 66 H H H 67

H H H 68 __HBr 16

1, 365[515 16 Exanple 82. Preparation

of 6 - (m- dinethyl am nophenyl) 2,3,5,6 - tetrahydroimd 2,1 - Db]-

thlaquedlhydrochlonde A quantity of 6.0 g. (50 mmol) of t yl chl ori de

IS sl dw y a&ded to 6.0 g.. (1.8 5 13;1 k) of 17
———3—=ﬁ|~hydr 22 —-F-RE—3—t-hi-aZotH-ehR eyt -antge—hyaro 5
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Nemat ospi roi des dubius. This nematode is a representative of the econom cal
i nportant trichostrongylidae worns of rum nants and other hosts, and of

ner nat odes in general. 20 Twenty-two days after inoculation, groups

of foyr randony selected nice containing 20 adult N dubius are given
singl ¢ oral doses of test conpolnds dissolved or suspended in 0.4 nl. of
wat er !per 20 gram nouse. At 26 or 27 days after inoculati on,great ed mce

and in each test four randonmy sel ected rouPs of untreate¢’slfce are
sg%ﬁ%

necroésied. TH® ninher of worns in the 51 nt esfine of each muse ard8

det er i ned by microscopic 25 £xam nat fon. The does which jrenoves 50%
of the-worrms is identified as [err{ 25 Data on the acutfe oral
toxiciity to mce of various single®ral dosgs of thgcaobog,e conmgounds and
several anal ogs were obtained by cSpvemtiongl procedgess§ Tablle |
hereinafter). These manino and sufBtituted|{m anm no anal ogs of |tetranisole
are con- siderably nore toxic than tetram s¢le in agreement with their
hi ghe anthelnintic 30 acti viugy. Howeyer, all conpounds uncl udi ng
tetrat}n' sol e have a simlar chenotha&sapeutic| 30 index, i.e., [4rr] of ten-
to twentyfold. Al conpounds were Wl | tolefated at dosages redquired for
conpl ¢te worm renoval . u .8 S 19 w0 v 0 2ng .
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TABLE | (Continued) Muse Oral Toxicity of Various Tetram sol es Dose

My. / Kg. Dead/ Total 240 6/6 120

2/ 6 80 _6/6 60 0/ 6 40

2/ 6 20 0/ 6 Appr ox [err] - 120

40 >100 Appr ox. [err]

30 Appriox. [err] 8 @pl e 84.

Usi ng tlhe ppocedures of Exanpl e 83, timsapproxi mte single se oral 15 err]
—vartes jagarnst—N—dUDI TS Tor Tetrram sore and.

anal ogd with wvarious 5 subst ¥Rt Covee?s plienyl ring (Tabl e Il

herei nafter). The unexpect egouli BRI qg;,hw dtWapbus PetflntsBtedm not etram sole is
attribgtable to its | aevo conponent; and not only am no, but al so various

substitiuted am no groups in the neta pogition increased activity over
tetramlisole. ldentical substituents or ortho positions were

| ess agtive than tetram sole; as we s of substituents in the
neta pgsition. Particularly note- 107 y was hi gher quanti tatl ve
activityy than for the neta-nitro arua‘lRpgs. 10 20

1, 365, 315 20 TABLE Il Conparative Oral
Ef fi cacy of VariRnssMg&Ke.am soI es Agai nstDerll/Tdtsbi us

R,=H R,=NO, R,=H R,=Br R,=COCH, R,=Br

240 6/6
120 2/6
80 6/6
60 0/6 '
40 2/6
20 0/6
Approx LD,, 120 40 >100
Approx. ED, 2 5 30
Approx. 1.D,/ED,, 60 8 >3

Example 84.

Using the procedures of Example 83, the approximate single dose oral ED;, values
against N. dubius in mice were determined for tetramisole and analogs with various

5 substituents on its phenyl ring (Table II hereinafter). The unexpected high activity of 5
dl-m-aminotetramisole is attriburable to its laevo component; 2nd not only amino, but
also various substituted amino groups in the meta position increased activity over
tetramisole. Identical substituents in the para or ortho positions were less active than
tetramisole; as were other types of substituents in the mefa position. Particularly note-

10 worthy was higher quantitative activity than for the meta-nitro analogs. 10




Substituent/ [err] Stereo |soner Sal t on Phenyl meta dl

HC NH CO 2 [err] di HCI NH CO
_ 2 lerr] dl___ R - © - NHCO 3 [err] | HCI
NH- CO- . L [err] d Base NH CO- 7.5 [err] dl
HCl | . '~NH-CO .31 HCl NH CO 1 di
Base. - . NH- CO- * 7.5 C(CH,), dl HCl é’ NH CO- CH
7.5 dl HCl dl . ' HC 15 | - HCl
7.5 dl 20 __ 1l 5 x Thi 38 HAound 5 6 dihydro 20
i‘mi dazothi azole - all others 2,3,5, 6-tet TARYEAb. =~ 21
l’ 36?’- 51-5 Comparative Oral Efficacy of Various Tetram%s]bles Against N. dubius
i o Substituent/ ED;,
i l : Stereo Isomer Salt on Phenyl meta
} . dl HCI NH--CO- 2
C,H,
: dl HCI lllH—CO— 2
'; : C,H,ﬂ
; dl HCl YH—CO- 3
CH(CH,),
| l HC1 Nt-co— 1
, : - CH(CH,),
‘ dl Base |
1 NH-CO- 7.5
' ! o o CH(CH,),
i |
dl HCI NH--CO— 3
. C(CH,),
: l HC1 IQIH—CO— 1
: C(CH,), .
_;; ; dl Base IQIH——CO-* 1.5
: C(CH,),
| a HCI NH-CO-CH- 7.5
i (C,H),
3_ |
y | d HCI NH——EO—@ 1
i
. dl HCl NH-CO-OCH, 15
. ! HCl YH-CO—OCH, 7.5
' di HC1 NH-CH(CH), 5

* This compound, 5,6-dihydro imidazothiazole — all others 2,3, 5,6-tetrahydro.



TABLE 11 (Continued) Conparative Oral Efficacy of Various Tetram sol es
Agai nst N. dubius [err] Exanple 85. Dogs infected with mature adult
whi pwarms _Trichuris vul pis were treated with various single or double doses

of unsqbstltuted or substituted tetram sol e anal ogs by f 5 t he
oral or subcutaneous route (Table Il hereinafter). Whi pwornspassed in the
feces were coll ected for several days and the whi pwor s stﬁf‘\present
determ ned at necropsy Percent effcacy was determned in t "

critical"
tests. The Mtta-anmino analogs-had-s 363 21
unsubst!r tuted tetranisole with oral ToBLEetlr [Costomed whi ch were non-toxic for
the dogs. Trichuris js at f nematode refactory to 10 treat nent
with nmoist prior ant ﬁé‘l“?f‘f‘t’l’t%@é“ ficRey of Yasiont atEdiss §eA*§a‘““1‘e{¥<diH6‘f’r‘T cally allied
10 nensit odes, e.g., Trichinella and Camllaria are al so refractory t o nost
ant hel my nti cs. 22
1, 365, 515 : 22 0 22
23 1, 36
23 WHAT| WE CLAIM I S:- 1. The racemc | evor tat ory isomer of a conpound
of the fornula: wherein [err] and [ermr are the sane or different and each
.1s hydrpgen; alkyl [err] 5 alkenyl [err] cycloal kyl [err]
hydr oxy| ower al kylSteréodemreal kan8ait oxyl ower®l kyl ,  5R{ ower al ko58kh ower al kyl
benzyl , { substi tu+ed—beﬁfy+—pheﬁy+ef-h-y+~——subsﬁ—t-uted—pheﬂy+-et-hy+

dl HCI H NO,

dl “HCI H Br 5

dl HCI —COCH, Br ' 30
Example 85.

Dogs infected with mature adult whipworms Trichuris vulpis were treated with

various single or double doses of unsubstituted or substituted tetramisole analogs by

5 the oral or subcutaneous route (Table III hereinafter). Whipworms passed in the feces

were collected for several days, and the whipworms still present determined at necrapsy.

Percent effcacy was deiermined in these “ critical ” tests. The meta-amino 2nalogs had

surprisingly higher activity than unsubsrtituted tetramisole with oral or subcutaneous

doses which were non-toxic for the dogs. Trichuris is a type of nematode refactory to

10 treatment with most prior anthelmintics at well tolerated doses, Taxonomically allied 10
nematodes, e.g., Trichinella and Capillaria are also refractory to most anthelmintics,

(V4]




nmono- or dinitrophenyl; 2- or 4-pyridyl; 2- or 4-pyrimdinyl; 2-thiazolyl;
pyridyl- methyl; furfuryl; tetrahydrefurfuryl or [err] wherein [err] is
hydr ogen; al kyl [err]. alkeny[n[err] cycloal kyl [err hanaIkyI [grrL

am noal kyl [err] 10 nonol ower al kyl ani nol ower al'KyT® - T
dllomeralkylanlnolomeralkyI pi peri di nol oweral kyl ; 10
pyrrolrdrnolomeralkyl nnrpholinolomerakyl IOmeraIkoxonmer | kyl ; phenyl;
sub- sfituted phenyl; furyl; tetrahydrofuryl napht hyl:; a y [err] am no;
nmonol ower - alkylanino drlomeralkylanlno gﬁrrdrno yrrolrdrno or
mor phol i no; or 1% taken tagether reprek3®fY piperidinag: pyrroliding oR2
nmor pholino ring or the group 15g( omeralkyl)--NCH:N- and [err] and [err]
are the sanme or different and eggh i's hydrogen; hal oger; %r nitro; the term
" substrtuted " refers to nonolf di hal g; &rrhalo mdnchi tro; dinitro;
monol owef al kyl ; dil oweral kyl ; tiral bver al kyl ; “nonol ower - & koxy;
di | oweral koxy; or triloweral kofy= {he terms "hal ogen" qr ®hal 0" refer to 20
fluorof chloro; bromp; or iodoj| thp term'slawer " refgrsto groups having
1 to 4{carbon 20 atons; with tjhe 3rovifog§hgt when [gerlr]&®and [er] are both
hydrogbn'not nore than one nenfjer fromthe gfoup [err a@@ R2 can be
hydrogen; is a single or doubl g bopd; or a pharnaceuticalgy acceptabl e salt
of the! conpound of 25 Forqulall. & & ' =
25 2. A conpound according top@ai 1, Hheyein [err] Jard §err] are both
hydrogen. 3. A conpound accor dj ng fo Clai® 1, wherein [ler8] is hydrogen,
and [erﬁ] is a hal ogen attach d tojthe carbon in the 4 of 6- position of
the ring. 4. A conpoundé?ccor ng jogCg@im1, wherein [ler&] is hydrogen
and [err} is a nitro 30 grogp aﬂtashep to the carﬂomirn the 4- or
6-positiion of the ring. ; 305 A conpound acgordrng to Cdaim
1,i wherein [err] and [er&] are |both’ hydrogen or one or [esr] and [err] is a
hal ogein or nitro group eﬁtacheq to}lthe asar bon at the 4- og 6-position, and
0 ferr] -. -2 “- - 5 i :
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y. Two dogs single dose, other total dose twice a day.

35 I s | oweral kyl am no; dil oweral kyl am no, fornylam no,
fornyl | oweral kyl am no, | ower- 35 al koxycarbonyl am no;
| ower al kyl am nocar bonyl am no, benzoyl —or_l ower al kanoyl am no. 6. A conpound

according to Claim1, wherein 0 R2 is |oweral klyl ani no. 24
1, 365, 5{15 _ 24 7. A cgapound
according to daimé6, wherein [err] is nethylam no. 8. A ound accordi ng
to daim1, wherein 5

._5_._i__§2..lc of rryl aaino. 9. A QO[YDOUI’Id accor dilpjséif’fi daiml_ wherein-is 23

| sobut yryl am no. 10wgaTt wE cLAiMI@:—A conpound according to Claim1l, wherein
10 R2 i s amino and [.eTle]rademichnr daverotathily. isofiec orapoupaind e firmygait o Claim 1,
whereinf R2 15 i s benzoyl am no
15 12. A conpound according to d ai?h
hydrogeh, is a single bond, and [err]

o

err] and [err] are
f tihe fol owing gfoups: [err]

&2_
wherein R, and R, are the same or different and each is hydrogen; alkyl C;—Cy,;
5 alkenyl C,~-C;; cycloalkyl C;—C,; hydroxyloweralkyl; loweraikanoyloxyloweralkyl, 5

loweralkoxyloweralkyl; benzyl, substituted benzyl, phenylethyl; substim'ted phenylegh_yl;

mono- or dinitrophenyl; 2- or 4-pyridyl; 2- or 4-pyrimidinyl; 2.-t1nazoly1; pyridyl-

methyl; furfuryl; tetrzhydrefurfuryl or R,—C(O) wherein R; is -hydrogen; alkyl

C,—C,; alkenyl Cy—C:; cycloalkyl C,—C.; haloalkyl C,—C,; aminoalkyl C,—Cs; 10
10 monoloweralkylaminoloweralkyl; diloweralkylaminoloweralkyl;  piperidinoloweralkyl;

pyrrolidinoloweralkyl; morpholinolowerakyl; loweralkoxyloweralkyl; phenyl; sub-

stituted phenyl; furyl; tetrahydrofuryl; naphthyl; alkoxy C,—C;; amino; monolower-

alkylamino; diloweralkylamino; piperidino; pyrrolidino or morpholino; or

R,

—N<
.. ’ Rg

15 taken together represents piperidino; pyrrolidino or morpholino ring or the group 15
(loweralkyl).~—~NCH=N—; and R; and R, are the same or different and each is
hydrogen; halogen; or mnitro; the term * substituted ” refers to monohalo; dihalo;
trihalo; monenitro; dinitro; monoloweralkyl; diloweralkyl; triloweralkyl; monolower-
alkoxy; diloweralkoxy; or triloweralkoxy; the terms “ halogen” or “halo ™ refer to

20 fluoro; chlore; bromo; or iodo; the term “ lower ” refers to groups having 1 to 4 carbon 20
atoms; with the proviso that when R, and R, are both hydrogen not more than cone
member from the greup R, and R; can be hydrogen;

Y

is a single or double bond; or a pharmaceutically acceptable salt of the compound of
25 °  Formulal 25
2. A compound according to Claim 1, wherein R, and R, are both hydrogen.
3. A compound according to Claim 1, wherein R, is hydrogen, and R; is a2 halogen
attached to the carbon in the 4- or 6- position of the ring.
4. A compound according to Claim 1, wherein R, is hydrogen, and R, is a nitro
30 group attached to the carbon in the 4- or 6-pasition of the ring. .30
5. A compound according to Claim 1, wherein R; and R, are both hydrogen or one
or R; and R, is a halogen or nitro group attached to the carbon at the 4- or 6-position,

and )
R,
—Ni<
R,
35 is loweralkylamino; diloweralkylamino, formylamino, formylloweralkylamino, lower- 35

alkoxycarbonylamino; loweralkylaminocarbonylamino, benzoyl or lower alkanoylamino.
6. A compound according to Claim 1, wherein

R,
—Ni<
R.

is loweralkylamino.

* c L M S *




20 [err] and
20 [err] 13. A process for the preparation of a conpound having the

fornula: wherein [err] and 25 . .
25 are as defined in Claim1l, conprising reacting a conpound of the
fornmul a: 24 23 2 1, 365, 515

25 KX wherein [err] R R, [err] are as defined in Caim ,’L[/err] IS
hydriogen or |oweral kanoyl and X is an anion; with (a) concentrated sulfuric
acid and treatdng. the thus-fornmed productl3éhi¥i an alkali metal hydroxide2br
aqmoni um hydroxide. op gh) 5 01:Q0%laGh Bhide wideif, 5 5 tenperature
of from[err] C to 75 C. and treating the reaction product with acetic 5
anphydride at [err] C to 140 C, renoving exdass |oweral kanoyl anhydride
f_Ton'p t'he thus-fornmed product, treating theNtira)?duct with strong mneral acid
and then treating the acid solution with an arkali metal hydroxide or

amoni um hydr oxi de i Qe t he conpound of fornula |I. 10 14. A
proc';es’s for the preparalicafipoaid sacoedingpo Chth Riwhéréie f or nul a: 10
10 ;

| R

o N . wherein [err] is
hydrogen or a? kyl [err] and R2 is |oweral kanoyl, [err] (n= 1-5), benzoyl oP
| owey &l koxycar bonyl, [err] and [err] are hydrogen, halogen or nitro, 15 1
15 { - and is formylamino. . o . : .

15 .iis a single or dubempuptrccadpasr Coiml "Weg8ting a conpound of 'the
fornul-a:

is amino and R; is bromo. oo
11. A compound according to Claim 1, witerein-

o R,

- ~Ni<

R,
oo
Do is isobutyrylamino. , _
‘ 10 10. A compound according to Claim 1, wherein 10
i | R,
: —Ni<
: R,
3

i | R,
: 3 R,
15 is benzoylamino. ' _ ' 5
i 12. A compound according to Claim 1, wherein R, 2nd R, are hydrogen,
0 s
1t
b 3 -
1 S :
5 ‘ is a single bond, and —NR, R, is one of the following groups:
1 i )
. ' —--NHCOCH(CH,).,
P 20 —NHCOC(CH;)s, and 20
. —NHCOGC,Hs.

13. A process for the preparation of a compoﬁnd having the formula:
B |
NYs\] :
_L_N__i! I

wherein Ry, R,, Rs, R, and

25 | ' IR 25

are as defined in Claim 1, comprisi'ng reacting a compound of the formula:

R A



20 [err] wherein [err] and 20

20 are as defined above,

with an appropriate acid chloride or anhydride.

15. A nethod for controlling gastrointestinal nenatodes in warm bl ooded

ani mal s {(ot her than human bei ngs),

conprising adm nistering a nematocidally

ef fective amount of a conpound accordi.ng to any one of Clalns 1-12. 25

16. A mgthod according to Caim 15, wherein said conpoun
25 orallly at from1 to 10 ng./Kg. of bod_ yeight of said 17. A

acco?-d___ug__La_CLaJ_m_lE,,
parenterally at. from1l to 10 ng./kg: of anlnal body wei ght. 18. A conpound

of formula 1,

her ei n.

30 26
26 19. A
subst ant

Agent s

Ve e e

10

15

20

25

substantially as d I n one of the 30
c.__
™ 1 365 515
f

A process for the preparation o

conpotffd of formula I,

g§ adn1n|stered

5

Exanpl es

lally as described in any one of the Exanples 1 to 82 herein. 20. A
conmpound of f or nitietiid RWRE RV rargds @lpfineeii tyimd, Rf Bhgdspenaciovatiliagoyt mdany one
of Cains 13, 14Xdy an]a@lon 'WFQEGE‘)GRMC’FHF@M&NNC E&inE AGHing Gl alrus-farmedl Hreduetnt

ith m! ,m)ﬁb ide o exide, or (b) thionyl chloride at a
Mel bOUI‘ nt%mpera ure of rom ‘]E Lé‘oﬁﬂé‘ and tre%fdfng ‘the reaction product with acetic

10

15

20

25

30

anhydride at 50° C. to 140° C,, removing excess loweralkanoyl anhydride from the
thus-formed product, treating thc product with strong mineral acid and then treating
the acid solution with an alkali metal hydroxide or ammonium hydroxide to yield the
compouad of formula 1.

14. A process for the preparation of a compound of the formula:

Y—‘\l ) I1I

R2

wherein R, is hydrogen or alkyl {C;—C,,) and R, is lowera!k:mo&l,

CH,—CH—C—
N/ |
(CH,). O

(n=1—15), benzoyl or loweralkoxycarbonyl R; and R, are hydrogen, halogen or nitro,
and

wherein R, Ry, R and

are as defined above, w1th an appropriate acid chloride or anhydride.

15. A method for controlling gastrointestinal nematodes in warm-blooded animals
(other than human beings), comprising administering a nematocidally effective amount
of a compound according to any one of Claims 1—12.

16. A method accordmg to Claim 15, wherein said compound is administered
orally at from 1 to 10 mg. /kg. of body wexght of said animal.

17. A method according to Claim 15, wherein said compound is administered
parenterally at from 1 to 10 mg. /kg. of animal body weight.

18. A compound of formula I, substantially as described in any one of the
Examples herein.
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15
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25

30
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19. A process for the preparation of a compound of formula I, substantially as
described in any one of the Examples 1 to 82 herein.

20. A compound of formula I whenever prepared by a process according to any
one of Claims 13, 14 or 19.
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Chartered Patent Agents,
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Agenrs for the Applicants,

Printed for Her Majesty's Stationery Office by the Courler Press, Leamington Spa, 1874.
“Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
i ' which copies may be obtained.
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