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6-Phenyl 2,3,5,6-tetrahydrolmidaso (2, l-b) thlazole (la) is a potent anthelmlntlc' for 

which Immune response potentratlon2, and antmflammatory propertles 
3 
have been claimed. A 

facrle synthesis of the xsomerrc 5-aryl substituted and 5-aryl-6-alkyl-dlsubstltuted-tetra- 

hydrolmldazo (2, l-b) thlazoles (Lb) and (Ic) was required m order to explore their biological 

properties. The CIS and trans esters (2) and (2) were selected as Ideal starting materials for 

the study and this prellmlnary report describes their facrle formatron from the ambrdent 

nucleophlle, 2-aminothiazollne and the wbromo Michael acceptors (2). 

1. a Rl = H, R2 = Ph 

1 ;:E; ;;:r,,, 
d R1 = Ph, R2 = (Et)2yH 

The a-bromo clnnamates were conveniently generated m situ as a mixture of geometrical 

Isomers by treatment of an ethyl acetate solution of the substituted clnnamate ester dlbromides 

(2) with one equrvalent of triethylamlne. This solution was then reacted wrth 2-amrno- 

thrazollne (one equivalent) and a further equivalent of triethylamrne. In a typical example 

utlllslng (Aa) as the starting material, the solutron was refluxed for 12 hours and from the 

reactron mixture was obtained the crs-ester, (ba) In 20% yield, m.p. 128-130* (acetone/ 

petroleum ether), I.R.V(nulol) 1750 cm -1 (C = 0), N.M.R.&-(CDC13), 7.42 (d, lH), 7.30 (d, lH), 

7.15 (d.d, lH), 5.22 (d, LH, -+H benzyllc), 4.66 (d, lH, -AH-C02Et), 3.9-2.9 (m. 6H, -CH2-CH2-, 

-CH2-0-), 0.90 (t, 3H, -CH3), the trans-ester (Aa) in 27% yield, m.p. 84-85' (acetone/petroleum 

ether), I.R.V(nu3of) 1720 cm-' (C = 0), N.M.R.,6(CDC13) 7.55 (d, lH), 7.44 (d, lH), 7.25 (d.d, 

lH), 4.72 (d, lH, -CH bensyllc) 4.60 (d, lH, -CHC02Et), 4.22 (q, 2H, -CH2-0-), 3.55 (m, 4H, 
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-CH2CH2-), 1.30 (t, 3H, CH,-) and the &somerx trans-ester (aa) In 1% yield, m.p. 96-LOO’ 

-I (acetone), I.R.~(nujol) 1740 cm (C = 0), N.M.R. &CDCl,), 7.52 (d, lH), 7.42 (d, lH>,, 7.25 

(d.d, LH), 5.52 (d, LH, -$-I benzyllc), 4.28 (q, 2H, -CH2-0-), 3.50 (m, 5H, -CH2-CH2-, -CH Co2 

Et), 1.30 (t, 3H, cH3-). The assignment of these structures to the 3 isomers isolated was 

made utillslng N.M.R. spectral data and epimerisatron studies. The cls-Isomer (da) was readily 

converted by a catalytic amount of sodium hydride In dloxan to its geometrxal Isomer (28). 

The N.M.R. specttum of the CIS Isomer showed the ester methylene and methyl proton signals at 

very high field owing to the shielding effect of the cis-aromttlc ring. The trans- Isomer (Aa) 

showed a benzyllc proton signal at 5.52 in its N.M.R. spectrum, compared with a figure of 5.40 

for the benylic proton sn (la), whereas Its structural Isomer (ia) dIspLayed a benzylx 

doublet at 4.72 compared with a figure of 4.50 for the benzylic proton of 5-phenyl-2,3,5,6- 

tetrahydroimidazo (2, l-b) thlazole4, (Lb Ar * Ph). 

ArCHBrCHBrC02Et > 
^ 
4 

ArCft = CBrC02Et 

3 
Cl 

a, Ar=Cl 
0 

0 

b, Ar = Ph- 

c, Ar= 
a 

0 

N02 
d, Ar* 

0 

P- c3 

4 5 a 

The 5-aryl- 2,3,5,6- tetrahydrolmidazu (2, l-b) thiazoles, (4b-d) and (5b-d) shown UI Table 1 

were prepared m an afialogous fsshlon. Attempts were not made to Isolate the minor products 

(a b-d). 
Table 1 

Comporlnd m.p. 

4b 99 

52, 98 - 102 

4C 87 - 90 

5c 129 - 131 

Yield % 

10 

30 

15 

18 

Ref lux time 

20 hts 

6 hrs 

bd 

5d 114 - 116 

9 hrs 

I 
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The a-bromo clnnamate (AC) was separated by column chromatography (silica/elutant toluene) 

into the CIS and trans Isomers, (1) yellow 011, and (A), m.p. 69-71O(petroleum ether). The 

N.M.R. spectrum of the trans-Isomer showed an olefin slgnal at s8.22 (calculated value 8.20)5 

whereas the cls-Isomer displayed a slnglet at 7.40 (calculated value 7.36). 

P- 

0 / 

C02Et 

N02 
HnBr 

The cls-Isomer (2) reacted with one equivalent of 2-ammothiazollne and triethylamlne at room 

temperature to give exclusrvely the crs ester (4~). In contrast the trans-Isomer (5) reacted 

very slowly at ambrent temperature, but on refluxing for 4 hours, the trans-ester (Jc), 

together with a trace of (6~) was obtained. Slmmllar stereoselectlve reactions have been 

observed recently6, when cls- and trans-Z-bromobut-2-enoate esters were treated with catechol 

to grve the lsomerrc 1,4-benzodloxans. A cu Michael addition of 2-amlnothlaeoline (e.g. to 7) 

1s postulated for these stereospecrflc reactlons lnvolvlng intramolecular hydrogen abstraction, 

followed by cyclisatlon of the resultant bromides (e.g. 2). 

Conflrmatlon of the structures assigned to the three isomerlc esters (2), (2) and (6) was 

provided by an X-ray study7 of the trans-Isomer of the carbinol (La), m.p. 115e-1170 (petroleum 

ether), obtalned by reactron of the ester (Ab) wath excess ethyl magnesium bromide. The 

trans-carbinol and related compounds exhlbited high antldepressant activity and these results 

~111 be reported elsewhere. 
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