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The reaction of 3-carboxymethyl-2-iminothiazoline and POCI; gives 6-chloroimidazo(2,1-b]thiazole. This

system undergoes electrophilic substitution at the 5 position, as shown by means of nmr analysis.

Some of these

compounds demonstrated antiinflammatory and antihypertensive activity.

The formation of an imidazo[2,1-b]thiazole from a
preformed thiazole usually is accomplished by treat-
ment of a 2-aminothiazo lederivative with an a-halo
ketone. Such reactions give 6-alkyl and 6-aryl deriv-
atives.’=® We wish to report a new procedure for the
synthesis of chloro-substituted imidazo[2,1-b]thiazoles
commencing with a thiazole nucleus. The reaction of
3-carboxymethyl-2-iminothiazoline (la)® and POCI;
gives directly 6-chloroimidazo[2,1-b]thiazole (2a). The
6-chloro-3-methyl and 6-chloro-2,3-dihydro derivatives
(2b, 4) were prepared from the corresponding carboxy-
methylimine compounds (1b, 3) using this procedure.

/ﬁ\NI/NH oct_ /@\{@E/C]
R

R ™ CH,CO0H
1 2
a, H
b, CH,
S._NH b0, S._N._-Cl
i G o) g
“NCH.COOH
3 4

The susceptibility of this m-excessive system to elec-
trophilic attack permitted the preparation of a variety
of 5-substituted 6-chloroimidazo[2,1-b]thiazoles (Table
II). Nmr data (Table I) were consistent with electro-
philic attack at the 3 position. This is in agreement
with some chemical studies of Pyl, et al.,* as well as nmr
studies of Pentimalli, et al.” on alkyl- and arylimidazo-
[2,1-b]thiazoles.

A series of Mannich bases (5-10) was prepared by
treating 2a with CH,O and a secondary amine in the
presence of AcOH. The acidic nature of the medium
was critical, as no reaction occurred in the absence of
acid, while in the presence of HCI only a bismethylene
compound (11) was obtained. Heating one of the
aminoalkylated derivatives (the dimethylaminomethyl
compound) with HCI also gave 11.  This seems to indi-
cate that the Mannich base is the product of kinetic

(1) Part I of this series: J. P. Paolini, J. Org. Chem., 38, 888 (1968).

(2) Presented in part at the 3rd Middle Atlantic Regional Meeting of
the American Chemical Society, Philadelphia, Pa., Feb 1-2, 1968.

(3) For a review see W. L. Mosby, **Heterocyclic Systems with Bridge-
head Nitrogen Atoms.”" A. Weissberger, Ed., Interscience Publishers, Inc.,
New York, N, Y., 1961.p 157,

(4) T. Pyl R. Giebelmann, and H. Beyer, A«n., 648, 145 (1961).

(5) I. Iwaiand T. Hiroaka. Chem. Pharm. Bull. (Tokyo). 12, 813 (1964),
used the bromoacetone as well as its anhydride propargyl bromide.

(6) J. Druey, Help. Chim. Actw, 24, 226 (1941).

(7) L. Pentimalli, A, Cogo, and A. M. Guerra, Gazz. Chim, Itul.. 97,
488 (1967).

TapLe 1
NuMR Dara 1N CDCls

oY

No. Siibstitlients 2-H 3-H a-H

24 6-Cl 6.88 ud+»  7.39 nd 7.39 5
2b 6-Cl-3-Me 6.45 mef 7.27

18 6-Cl-3-CHO 7.15 ud 8.26 nd

14 5,6-Cly 6.97 ud 7.35 ud

36 3,6-Me; 6.69 nd 7.17 ud

«ud = unsymmetrical doublet. ®The coupling coustant of

the doublets was 4.5 ¢ps.  <s = singlet. ¢ This band was siiper-
imposed onto the doublet representing the 3 position, thns there
were three peaks in this region. ¢m = multiplet. 7 This tight
multiplet shounld show up as a guartet at higher resolution.
The splitting is due to the 5-Me, which is also split. This mutnal
splitting of a ring proton on an aromatic system and a methyl
group bu an adjacent ring carbon is seen in the spectrum of 2,4-
dimethylithiazole: N. S. Bhacea, L. F. Johnson, and J. N.
Schoolery, “NMR Spectra Catalog,” Varian Associates, Palo
Alto, Calif., 1962.

control and that the bis compound 11 is the product of
thermodynamic control, at least in HCI.

Nitration of 2a proceeded smoothly and in good yield
at 20° to give the 6-chloro-5-nitro derivative (16). Re-
duction of 16 in the presence of Ac,O gave the expected
N-acetyl derivative (17). The attempted preparation
of a primary amine, as the free base or HCI salt, by hy-
drogenation of 16 gave only intractable oils.

Potassium thiocyanate and Br, in AcOH were used
to effect thiocyanation.® Hydrolysis of the thioey-
anate derivative 12 with H,S80, gave the thiolcarbamate
13.

The Vilsmeier-Haack reaction was used to give the
aldehyde 18. LAH reduction of 18 gave the methylol
19. Although this aldehyde (18) readily formed some
of the carbonyl derivatives such as the semicarbazone
21, oxime 23, hydrazone 22, and nitrovinylene 20, it
failed to condense with diethyl malonate under standard
conditions® and was rather resistant to oxidation to the
carboxylic acid in the presence of H,0, H,CrO, or
basic WMnO, at room temperature. Attempted oxi-
dations at higher temperatures resulted in extensive de-
composition. This reluctance toward oxidation and
condensation with diethyl malonate may be associated
with the presence of the formyl group at a position of
such high electron density that the attempted advances
of a nucleophile are resisted.

(8) K. Takatori and H. Nishida, J. Phurm. Soc. Japan, T1, 1367 (1951);
Chem. Abstr., 46, 8099 (1952).

(@) C. F. H. Allen and ¥F. W, Spangler in “Organic Syntheses,” Coll.
Vol. III, E. C. Horning, Ed., John Wiley and Sons, Inc., New York. N. Y.,
1953, p 377.
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3,6-Dihalogenated compounds (14, 15) were pre-
pared by treatment of 2a with N-chloro- o N-bromo-
suceinimide and the site of attack was determined by
means of nmr spectroscopy. Tl 2.3-dihvdro com-
pound (4) also formed a diehloro compunnd (31) with
N-chlorosuceinimide,

\(s I

31

The carboxylic acid 26. which we were unable to ob-
tain by oxidation of the aldehyde, was prepared in sev-
deral steps from the aldoxime 23.  Thix wns dehydrated
to the nitrile (24) with SOCl.  Acid hydrolysis of 24
gave the amide 25 which in turn was ennverted tn the
acid 26 by treatment with alkali.

Oximino ethers 27-30 were preparved by treatiug the
pxime in niethanoliec NaOMe with the appropriate or-
ganic halide (Mel, allyl chloride. propargy! bromide.
and 3,4,3-trimethoxvhbenzyl chloride).

Piperidinomethy! derivatives of t-methylimidazo-
[2,1-b]thiazole and 2-chloroimidazo(1.2-a]pyridine (32,
33) were prepared in the same mauner as the nther
Mannich bases in this study for pharmacological com-
parison with 6-chiloro-3-piperidinomethylimidazo[2,1-b -
thiazole (9).

lm, 8 Oim@

The reaction of the carboxyiminothiazoline (1a) and
Ac,0 was found to give 5,6-dihydro-3,5-diacetylimidazo-
[2,1-b]thiazol-6-one (34).

S NH S _N_~0O
L\N/ 20, [T T cocn,
™ CH,COOH COCH,
la 34

3,6-Dimethylimidazo[2.1-b]thiazole  (36) was pre-
pared as a standard for the umr study from 2-acet-
amidothinzole and 3-bromobutanone according to the
pmcedure used by Iwai® for the preparation of G-methyl-
2 1-bJthiazole. Heating the intermediate
(111;1tern(uy salt (835), which was i=vlated but wt char-
acterized, in dilute HCI gave the 5,6-dimethy] deriva-
tive 36.

S NHCOCH,

oy

CH,CHB»COCH
_—

S NHCOCH, Br~

@-\lj\;‘/— CH(CH;;;COCH E—-

35 36

CH

Experimental Seetion

Melting points were taken on a Thomas—Hoover capillary
melting point apparatus and are uncorrected. The nmr spectra
werp ron 1w Varinn A-60A nun spectrophiotometer nsivg TMS
as the internal standaml,  Yields of analytically pnre material,
melting poiuts, recrystallization solvents, and moleenlar farmmlas
are shawn in LTables I1 and I11.

Paorin) axn Lows J,
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Analgetic Activity. -The phenvigainone writhing test!® was
ased 1 <ereen for analgetic activiey,  Compomads 1250 mgskg)
were miministerrd orally to male mice 1Charles River. Spragne
Drowley C-1)5 weighing 1850 g0 Only 1we of e comphands
tested,  G-chloroimidazoid -G thinzole 128 and i~ dinweihyl-
mnivomerhyl derivative 51 inhibital phirnyigainone-indieed
writhing in 30 and 707, ol the mice, respectively.  Aspirin <250
mg kg peoinhibtted writhing in 507, ol e mice testial,

Antihypertensive  Activity.,  Blood  pressare  mpeasaremenis
were nende onomale reral hvpertensive ents?! iClhineles River,
Speagre Dawley C-D owho had vecetved oral ibees <130 mg kg
ot e compmeands. Hvilealazine 3 myg kg pos rominlly -
diers a 30-nun drop ta load pressnee o rhis test. 6-Clhilor-
a-pyrrolidivomerhyl- - and - S-chloro-3-piperidinbmethyimidazo-
2-phinzoles 8, 91 <howed hlood pressare chimges of =351
aml =27 un, respectively, The ieriviny of the ather amae-
alkylaed derivatives 25 7. 101 indientes some mnine <perilicity.
That the ehlorine atom appenrs 1o be essential to activity is nodi-
cated by the Gecetivity ol G-methyl-3-piperidinomethylimidazo-
-G hiizohs 0320 2-Chlom-3-piperidinomethylimidazo} 1,2-
alpyridine (333, v which the thinzole ring of 6 has bhericreplacel
Ly o pyridine viveg, was aactive, indicating same mather rigid
cequirements Tor activity with this tvpe ol <vsten,

Antimicrobial Activity. The componnds were testal 7o rien
against Esehericlin eald, Psewdomnyas aeragmosa, Peoteas Wedeo-
biles, Covdd i wdbiivans, o T enckyphglay wentaycophates. The
G-cldoro-d-nitrovinyl derivative 20 totadly ndithitenl the growth bl
Coathieays 205 g ml itcthe presercee of 1077 Tiorse st b
wils Dcetive A e The S-1dtvo-G-chlora derivative 16 as wiell
i the G-ehloro-a-1hioeymato compoand 12 and its hydrolysis
protnet, the thiolearbanecte 13, werr setive sggnicsr 70 ey lagen-
phites it 100 gl

Antiinflammatory Activity. Tl antiinlaunnatory model n=al
wis thne «':11'ip;1~«~11i1« abreess test 2 Female rats (Charles Rivee,
Spreagne Dawley ¢ l)‘ weighing (1) S0 g were given the com-
poattds at doses (11 0 mg kg opn o Phenvibatazone (30 g kg
A was astal for comperisore. The rompoands produeing a de-
rrease ol 20, b more i abscess weight are shawn e Table 1V
t=-Methylimidazol2, I-bhhiazole has heeirc ceported 1o possess nnti-
inthamuarory activity 2% however, G-chlcraimidazol2, 1-h]thinzol:
(2a3, :ac ixostere ol this compond, showed only weak activity,
The Mamdeh Tases having evelie amives (8-10) showed wenk
meivity, hie cowtrst to the antihvpertersive aeiivity, the ¢
atean does wot aipen to biean antinflannnatory aeiivity parnm-
cter witlhe these amhoalkylated  derivatives, as G-methyl-o-
piperidiomethivlimidazo(d, 14 thiazolr 232) dennastratell the
=nme level of activity. Hoawever, the thiazole rivg does appear
to e essentinl 1o mdimlbmnmatory activity, simee 2-chlor-3-
piperidivomethylimidnzol 12«0 pyridine (380 wax haetive.
Compoamls 14, 15, 24, and 25 demonstrated good wetivity: liow-
ever, symptontology was observird with 14 and 15 at 810 mg ky.

6-Chloroimidazo[2,1-/|thiazoles 12a, 2b, 4).- A\ mixture of the
s-carhaxymethyl-2-iminothiazoline 1or thinzolidine) 11a, 1b, or
3. 0.1 moley and POCE 1100 mis was heated mder velnx Tor 2l
durig which thme <ohdion ocenmied. Tl excrss POCL was
removed Dy evaporatione e coaeea, leaving o dmrk syirnpy residie,
This syrup was peaved, with stirring, iato anicee 10 mixcare qad,
after ~solntion wias completi, ayaeons NaOl was atliled mctil the
mixtire was basie. The jnoduet separated and canhl be isolated
vither by fldtratonc or by extraction with CHC,

Purifieation
wis cliected To ervstallzation ol either tie free hase or the 1T
Nt

5,6-Dihaloimidazo|2,1-h|thiazoles (14, 15, 31). .\ mixin
cordainitg 1he tlechloradmulazo 2 1-4] thinzole «2at (0,075 nles
aatl the appraqrinte N-halosneeirdmide 10.09 mole) i« CHCL
was hented on a <team bath for 5 min aml then stirred at roam
tmperatare Tor 20 mive A 2077 NaaCOy solntione 1100 ml was
then added and this mixtare was stirred for 10 min, - The organic
laver was then separated mad dried IN2SO and the solvent was
removeld Ly evaporatione, The residae, dissolved in 1.0, was
percolated trmugh s colimnm ol arid-washed ahnuina G0 g) mnld
the rolimn was then washed with B0 (200 mi). The solvent

W L. C. Hendershol and 1. Forsailb, /. 'hyemaca. Exptl. Therep., 128,
ERTEE UH IR
1t N, Genlinlac Fow, Sov. Beptd, Bivl., U/ 8T, 113211111
12y S0 Goblatein wml M. Schnatl, tech. oler. Pharancoriyn. 144 262
M6

i Nankaa s LN el lalbts Pacelic 6,302,577 20 12651
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@ These are the yields of analytically pure material.

H
CH,N (CHs),
CH.N(C,Hs):

CH,N (C,H,OH),

CH‘Ni:]
CHN

N
CH,N O

s
SN
pere

HC
SCN
SCONH,
Ci
Br
NO,
NHCOCH;
CHO
CH,0H
CH=CHNO;,

PHARMACOLOGICALLY ACTIVE 6-CHLOROIMIDAZO|2,1-b|THIAZOLES

CH=NNHCONH,

CH=NNH,
CH=NOH
CN

CONH.
COOH
CH=NOCH;

CH=NOCH,C=CH
CH=NOCH,-3,4,5-(0CH;)sCsH,

wise indicated.

Cl:

31
32
33
34
36

¢« These are the yields of analytically pure material.
‘T'able II, footnote b.

» Decrease in abscess weight:

e Cl:

caled, 22.36; found, 22.44.

caled, 17.41; found, 17.39.

10
14
15

Yield,
%ll
9.

50.

52.

59,

29.

63.

61.
4.

NO OIS O

30-40¢;, C = 40-507.

TasLe 111
MisCELLANEOTUS COMPOUNDS

Mp, °C Recrystn solvent
101-103 CeHyq
234-240 H,O
183-186¢ 1-PrOH-C¢Hy4
86-89 CeH 14
88-90 CeHy
126-128 CsHus
230-235 PhlMe
89-91 CsHu
e HCI salt.

TaBLE IV
“\N'I'IINFLA.\iMATORY ACTIVITY
Level of act.® No.

A 19
A 22
A 24
A 25
A 27
B 32
B Phenylbutazone

TasLE II
5-SUBSTITUTED 6-CHLOROIMIDAZO[2,1-D] THIAZOLES

S N._C
©eg

1033

Yield, % Crystn solvent Formula?
87.5 84-86 Hexane C;H;CIN,Se
13.9 192-1934 i-PrOH CsHy,CINSS - HCI
27 1 181—183d Z‘-PI‘OH CmHuC]NaS * HC]
26.7 144-146¢ MeOH Ci1HuCIN;O.8 - HCI
70.5 122-124 C:Hls CmHuClNaS
66.5 110-111 CiHis CuHuCINSS
538.3 126-128 Phlle C1H1:CIN;08
73.2 242-244 PhA\Ie CuHsC]N4Sz
29.0 197-200 MeOH CsH,CIN,S,
13.0 143-147 EtOH CsH4CIN:08S,
52.5 112-113 Cyclohexane C;H,ClN,8e
92.3 133-135 Skellysolve V C;H:BrCIN,S
R86.5 192-194 Ph.\Ie C;HgClNaOgS/
38.8 131-133 CsHu C:HCIN;0S
57.0 140-142 EtOH CeH;CIN,0S
46.6 225-235 dec Phlle CsH,CIN,08
29.0 197-200 MeOH CH,CIN;O.8
18.5 >250 dec DMF C:HsCIN;08
10.5 125-126 CeH CsH;CIN,S
23.9 202-203 PhMe CsH,CIN;0S
90.0 174-176 CsHs CsH:CIN;S
49.6 166-168 -PrOH CeH,CIN;0S
40 . 6 20:) dec D.\IF_HQO CsHaClNzOgS

4.0 130-134 EtOH-H,0 C:HCIN;0S

16.9 170-177 i-PrOH CoHsCIN;OS
14.4 137-138 -PrOH CyHCIN;08
14.7 139-140 EtOH C1sH1sCIN;O,S

4 HCI salt.

Formula?
CeH;CIN,S
CsHsNzOgS
C;H;CIN,S-HCI
CsH4C12N2S
CrHi NS
C3H1sCIN;
CgHsN’anS
C7H:sN,S
b See

Level of act.®

-

W >Q0

A = 20-30% (weak), B =

b All compounds were analyzed for C, H, N and are within ££0.49; unless other-
¢eC: caled, 31.11; found, 31.53. /C:

caled, 29.49; found 30.10.

was removed from the efflnent liguid and the residie was purified
by crystallization.
5-Acetamido-6-chloroimidazo(2,1-b]thiazele (17).—A mixture
of 6-chloro-3-nitroiniidazo[2,1-b]thiazole (16) (13.6 g, 0.067 mole),
Ac;0 (25 ml), and 105, Pd-C (1.5 g) in AcOH (100 m!) was shaken
under 3.1 kg of H,/em? until the theoretical amount of H; was
absorbed. The mixtine was filtered through a Celite pad. The
solvent was removed fron the filtrate, by evaporation in vacuo,
with heat. The residual oil was poured onto ice and the resulting
solid was filtered off and washed with cold H;O and purified.
6-Chloroimidazo[2,1-b]thiazole-5-thiolcarbamate (13).—To
concentrated H,SO, (100 ml), maintained at 10°, was added 6~
chloro-3-thiocyanatoimidazo[2,1-blthiazole (12) (28 g, 0.13
mole). After the addition was complete, the reaction mixture
was stirred for an additional 1 hr, then poured onto ice, the result-
ing solid was filtered off, washed with H;O, and purified.
6-Chloroimidazo[2,1-b]thiazole-5-carboxaldehyde (18).—P()-
Cls (15.5 g, 0.1 mole) was added to a cooled mixture of DMF
(7.3 g, 0.1 mole) in CHCI; (150 ml). Then 6-chloroimidazo[2,1-
bithiazole (2a) (15.9 g, 0.1 mole) was added cautiously to the
DMF-POCI; complex. After addition was complete, the reac-
tion mixture was heated under reflux for 2 hr. The solvent was
removed by evaporation in vacuo and the residue was poured into
ice and HyO. The resulting solid was filtered off, washed well
with H:O, and purified.
6-Chloroimidazo[2,1-b]thiazole-5-aldoxime (23).—NH,OH -HCl
(3.5 g, 0.05 mole) in HyO (25 ml) was added to a boiling solution
of 6-chloroimidaso(2,1-0]thiazole-5-carboxaldehyde (18) (9.3 g,
0.05 mole) in EtOH (150 ml). The reaction mixture was boiled
for 15 min, then cooled, and the solid was filtered off and puri-
fied.
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Oximino Ethers (27-30).--Na (13 g 0.1 g-atinn) was added
(0 MeOH (200 mil) and, after all of the Na had been con=nmed,
G-chlaroimidazo[2, -0} thiaznle-3-aldoxime (23) 120.2 g, 0.1 mnale:
was added.  After 17 min, the alkyl halide 10.1 mole) was added
to the reactian mixture and heated nuder relnx for 2 . The
solveut was remaved by evaporation /i varva and the residne was
tritnrated with hot ~PrO and filtered.  The filtrate was dilatel
with 11.0 and the resnlting solid was filtered off, 1lried, and pori-
fied by erystallization.

6-Chloro-5-thiocyanatoimidazo|2,1-4|thiazele (12) wus pre-
pared from 6-chloroimidaza[2,1-b] thinzale 12a) Y15.5 g, 0.1 mole),
KSCN (1717 g, U.16 mole), Bra 116 g, 0.1 mole), and AcOH necard-
ing t the pracedare of Takatart and Nishida ®
6-Chloro-5-(2-nitrovinyl )imidazo|2,1-hithiazole (20) wix pre-
pared fram 6-chiloraimidazal2,1-0]thinzole-3>-carboxuldehyde (181
137 g, 0.20 mole) aund MeNO: 112 g, 0.2 male) arcording to the
procednre of Winrrall,* ntilizing a mixtwe of MeOH 1200 ml) and
THE (200 mi) as the salvent.
6-Chloroimidazo(2,1-b|thiazole-5-carboxaldehyde Hydrazone
(22), —Aldehyvde 18 (18.7 g, 0.1 male) was added ta a reflnxing
solntion al 057 NHoNH. (16 g 0.95 male) in FtOH (300 ).
The mixtare was heated 'or 3 oy then coaled mutil o <alid sep-
atted. This <olid was filtered off anl dried.
6-Chloroimidazo}2,1-4]thiazole-5-carboxaldehyde Semi-
carbazone (21).--Semicarbazide hydrachloride (5.5 g, 0.05 mole)
and NaOAe (8.2 g, 0.1 molej were added toa=nintion of 18 (9.3 g,
0.03 mole) in boiling 30, agnenns FtO1T 1200 mb). A =alid
farmed and was filtered off and washed (EtOH).
6-Chloro-5-cyanoimidazo(2,1-h] thiazole 124). --6-Chlorinnd-
aza2,1-b]thiazale-i-aldaxime (23) 110 g, 0.05 male) was added in
small portians to SOCL 160 ml).  The reartion was exathermic
and after the addition ol the aldoxime had been campleted the
reartion mixtnre was hented nder reflux antil complete solntion
was effected.  The =alvent was then removed hy evaporation /i
repa. The residae was ponrved onto ire anml the resnlting sulid
wi filtered off, washed (11,0, and iriad.
5-Carbamoyl-6-chloroimidazo|2,1-5| thiazole 125).- G6-Chloro-
Jecvanainmidazn(2,1-blthiazole (24) (25.7 g, 0.14 male) was added
with stirving, in st portions; to cald t10°) ecomeentrated HaNO,
1100 mi).  Alter the additian was camplete, the reaction mixtire
wis relrigerated for 16 hr then ponred anta iee; the resnlting
white solid was filtered off, washed (11,0, and dried.

6-Chloroimidazo[2,1-b|thiazole-5-carboxylic Acid (26). - A mix-
ture eontaining 3-carbamnyl-6-chioraimidaza(2,1-0]thiaznle (25)
(10 g, 0.05 mole) and NaOH 15 g, 0,12 mole) in 250 ml of H0-
MeOH (4:1) was heated nuder reflux yar 2 he, The snlvent was
renmved by evaporatinn /i raraa aind the residne was taken np in
CHCL and washed with 1.0, The aguenas layer was acidifieil

14 Dl Wornt in U Organte Syulheses,” Cott, Vobo 1, 1. Gitilan, sl
Jotih Witey and Sons, Ine., New York. N Y. 1932, p 113,

Vol. 12

¢ArOH) and the resalting <olid was lered off :nd washed (.00,
6-Chloro-5-hydroxymethylimidazo(2,1-/|thiazole 119« Aldi-
livile 18 (9.3 g, 0.05 mule) was addell 1o LA 20 £, 0.96 mole:
acTHE. The mixtire was heatell maer rellnx with stirving for
15 min v tlen enoled inan iee bicd, 1CH 40 ml of 107, soly-
tiorg was thew adiled dropwise with s1irritg. The mistire was
then filtired,  The salvera was mnwverl o the 1dtrae Dy
evapioratiene e racos and aosolid wis obtedied.
3,6-Dimethylimidazo(2,1-h]thiazole (36} was prep:aenl from
Zencermmitlothinzole €75 1, 0.53 moles i s-bromobutanone 79
2, 153 maler, according t the procedare wsel by Twai® for the
preparvatione af G-methylimidazol2, 1-6] thiazole.
3-Carboxymethyl-2-iminothiazelidine 13} wax juwepmral Trom
sndinn ehloroncetate 20 g0 0.17 maler mal 2-amivothinznlio
0t g v mdecaceording 1o the procerare nsed by Drney®
for the preparation of J-cnrbaxymethyi-2-induot hinzolive.
Bisi6-chloroimidazo(2,1-/|thiazolyl )methane (11). A wiix-
tare containing 6-chloronnidnzol2, 1-A{thiazole :2ay 17.9 g, .05
mole), 377 CILO slation (%07 g, 001 mdded, and roneentrated
HCT 15 mby in TLO s 100 il wies heated orca stemn bath for 15
min,  The mixtare was then cooled and the resalting solid was
lilteced ofy nid prvified.
5,5-Diacetylimidazo{2,1-h|thiazol-6(53H j-one 134, A 1iix-
thre containing 2-carboxymethyl-2-iminothinzolive «lai 20 g,
D125 moled and Ac.O 30 ml) in Colly was heated awder rflnx
with ~tirring tor 29 hr. The Cilly was removerl hy evaporation
i vaena, The residae was porerl into ive - 1.0 and the resnlting
~olid was filteced oll, washed with 11,0, drield, annl parified.
6-Chloro-5-nitroimidazo(2,1-h{thiazole 116« Coneentrted
HNOz 130 ml) was added dropwise 1) a2 solationof tie G-chloro-
imidazof2, L-fthinzole €2a) (47.6 g, 0.5 molet i coveentrated .-
=0y 1330 mly The temperatare of the reactione wmixtare wis
nmintained betweere 5 and 107 daring addition of the 1IN O
After addition of vlne HNOy wae complete, the reactionc mixrare
was ponred onto der with stiving. The resalting solid was
liltered olt, washed well 11O L sl purified.,

Coation:  This compoand wis irvitivng to the skivc aal e
daced sneezing.

Preparation ol the Mannich Bases t5-10, 32, 33). A\ mixnnn
containing the hmidazothiazole or the imidazvpyridine (0.1
mole), formalin 8.1 g, 0.1 mnle of CH0), and AcOIT (20 ml) in
MeOH 1125 ml: was heated aider veflax for 6 hr. The =alvent
wils rentoved Ly evaporation /e cecro nil the residne was tritn-
rated with ILO and made basic with NaOll. The resalting mix-
ture was extracted with CHCL (200 mily and this organie layer
wies there separated and dried 1Na.80),),  The solvent was then
remaved by evaporation i eavaa and the residne was pirified hy
ervstallizationcof either the ree hase or the HCL salt.
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