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RESEANCH ON IMIDAZOILES

XXXIV. Derivatives of Imidazo[2, 1-b]JThiazolid-2, 3-Ones*

I. A. Mazur and P. M. Kochergin
Khimiya Geterotsiklicheskikh Soedinenii, Vol.

UDC 547.78:543.422 4

The reactivity of the methylene gronp of 5-phenvl  #uil .., G-diphenyl-
imidazo[2, 1-h]thiazolid-3-ones is investigated, The corresponding
alkylidene, arylidene, and azomethine derivatives are prepared by
reaction with, respecrively, aldehydes, isatin, and nitro compounds,
Diazonium salts give azo coupling products whose IR spectra show
then to be 2-arylhydrazines of iinidazo|2, 1-b]thiazolid-2, 3-
diones.

The literature describes the preparation of various
methylene group derivatives of imidazolino{2. 1-b]thia-
zolid-3-one [1~-3] and thiazolino[3. 2-a}benzimidazol-
3-one [1.2.4-15]. Some of these derivatives have anti-
spasmodic and hypotensive actions [{2], while others
are of interest as cyanine and merocyvanine dyves (4-12].

Continuing a study of the mobility of hydrogen at-
oms of methylene between sulfur and carhonyl (car-
boxyl) [16,17], a study has now been made of the re-
actions of the previously synthesized imidazo[2.1, -b]
thiazolid-3-ones [17} with carbonyl compounds (alde-
hydes. isatin), nitro compounds. and diazonium salts.

It has been found that 5-phenyl-. and 5. 6-diphenyl-
imidazolf2, 1~-bJthiazolid-3-ones, when boiled in eth-
anol plus piperidine. or in glacial acetic acid, react
readily with aliphatic, aliphatic-aromatic, aromatic
and heterocyclic aldehydes, as well as with isatin. to
give the corresponding ylidene derivatives (I-XXI.
table).

Reaction of 5-phenyl (5, 6-diphenyl)imidazo{2. 1-b]-
thiazolid-3-ones with aromatic nitro compounds in
ethanol gives azomethine derivatives. (XXII-XXIV).
Diazonium salts (best aryldiazonium fluorohorates)
give azo coupling products (XXV-XXIX). which can
exist in three tautomeric forms (a.b. and c).

- =0
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The IR spectra of compounds XXV-XXIX have
sharp absorption bands characteristic of valence vi-
brations of the CO group of amides of acids (1705—
1735 cm'i) and the NH group (3230-3270 ecm™!).
These results can be taken as proving that in the
solid state compounds XXV-XXIX have the structure
of hydrazones of imidazo[2. 1-b]thiazolidin-2, 3-di-
ones (c). The products of reaction of diazonium salts
with g-dicarbony! compounds {19} and nitroacetic
ester [20] have a similar structure (arylhydrazones
and not azo compounds),

*For Part XXXIII see [18].
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The IR spectra of ylidene and azomethine deriva-
tives of imidazo{2, 1-b]thiazolid-3-ones, were alsc
investigated, and found to confirm the structures
assigned to them When the spectra of the azomethine
derivatives (XXU-XXIV) are compared with those of
the starting 5-phenyl- (5. 6-diphenyl)imidazof2. 1-b]~
thiazolid-3-ones (v~ near 1750 em™1). it is evident
that the band of the CO group valence vibrations is
appreciably shifted towards the high frequency region
(e.g. by 30 em™!), which indicates conjugation of the
C=0 group with the C=N double bond.

EXPERIMENTAL

Alkylidene (arylidene) derivatives of imidazo[2,1-bJthiazolid-3-
ones (I=-XX, table), a) 0.0105 mole aldehyde (liquid aldehydes were
freshly distilled) and 3-4 drops of piperidine were added to a hot solu-
tion of 0.U1 mole 5-phenyl-~ or 5, A-diphenylimidazof2,1-b]thiazolid-
9-ou¢ [17], and the whaole boiled for 3 1/2~4 hr, cooled, and the

solid filtered off and washed with Frott. Evaporation of the mother
liguor gave more of the compound, I-IX, XIII, and XIV were prepared
i this way.

by 0, 0105 mole aldehyde or isatin was added to a hot solution of
vl saole imidazof2, 1-bJthiazolid-3-one in 20~30 mi glacial AcOH,
and the mixture hoiled for 1~2 hr. The product was worked up as des-
cribed above, X-XII and XV -XXI were prepared in that way. A cata-
lyst, fured NaOAc (U.008 mole), was used when synthesizing X and
XIX, refluxing time 15 min. The compounds were yellow (I, III-IV,
VII, X XII-XV, XV, orange (II, VIII, XVI), reddish-orange (VI,
X, Xvi1), red (XI, XIX, XX), or reddish violet (XXI) crystals, soluble
with difficulty in cold ethanol and most organic solvents, insoluble in
water,

Azomethine derivatives of imidazof2, 1-bJhiazolid-3-ones (XXII-
XXV, table), 0.01 mole nitro compound was added to a hot solution
of 0.0l mole imidazo[2, 1-bJrhiazolid-3-one 1n 5 0-100 ml absolute
F1OH, and the whole refluxed for 1 1/2 hr. The precipitate was filtered
off and washed with EtOH. Red prisms, readily sotuble in CHCl3, solu-
ble with difficulry in EtOH, insoluble in ether and water.

2-Arylhydrazones of imidazof2, 1-bthiazolidin-2, 3-diones (XXV -
XXIX). 0.01 mole imidazo[2, 1~bJthiazolid-3-one was warmed with
50-100 ml glacial AcQIl to dissolve it, the solution cooled to 10-15°,
and a suspension of 0.01 mole aryldiazonium fluoroborate in 50 ml
MeOH added, when solution took place rapidly. The solution was left
In a dark place for 3648 hr at 18-20°, and the precipitate filtered
off, Evaporation of the mother hquor gave a further quantity of the
substance. XXV and XXVIII were prepared in this way.

b) 0,01 mole of imidazo[2, 1~bkhiazolid-3-one and 2 g fused
NaQA«¢ were dissolved in 17 ml glacial AcOH pius 10 ml Ac O by
warming, then the solution cooled to 10-15%, and a suspension of 0.01
mole aryldiazonium fluoroborate in 50 mi dry MeOH plus 5 mi Ac,0
added. The fluoroboride dissolved, and afrer 10-15 mun, a precipi-
tate started to form. The mixture was left n a dark place for 6-12 hr
at t~=20", then worked up as described in (a) above. XXVI, XXVII,
and XXIX werc prepared in this way. Yellow erystals, soluble with
difficulty 1n most cold organic solvents, insolube 1n water.
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Derivatives of Imidazo[2, 1-b]thiazolid-3-one*

R’-‘ I——N w0

R” N/ \s =R
pi?xr:ci R R R Mp (decomp.), Formula ' Found, % Caloulated, % Yield,
. C C H N s c H N S %
I**|  C4HCH CsHs | H 118119 CisHiN:OS | 6744 | 599 | 975 | 1109 | 67.51 | 567 | 085 | 11.28 | 352
1t CsHsCH=CHCH CHs | H 218—219 .| CooHyN,0S | 7280 | 410 | 849 | 998 | 72.70 | 4.27 | 848 | 971 | 258
i CeHsCH CeHs | H 178—179 CisHiN:0S | 7150 | 3.95 | 943 | 1059 | 71.03 ] 4.01 | 9.21 | 1054 | 427
v p-CHyOCsH,CH CHs | H 183—184 CisHN;O,S 16863 | 418 | 852 | 972 )6824| 422 | 838 | 959| 335
v p-(CH3),CHCHUCH | CiHy | H 143—145 CaHisN;OS | 7249 | 492 | 835 | 9.1 [72.83 | 524 | 809 | 9.26| 31.8
Vi 0-0;NCH.CH CHs | H 206—208 CisH N;O,S | 6190 | 347 |11.94 | 898 |61.88 | 317 {1203 | 9.18] 358
Vi m-0,NCsH,CH CHs | H 242944 CisHiN:OsS | 6156 | 3.15 [ 1175 | 9.15 | 61.88 | 3.17 |12.03 | 9.18 | 444
VI p-O:NCgH,CH CeHs | H 261.5—263.5 CigH; N3OS | 6201 | 303 111.85 | 9.19 | 61.88 | 3.17 1203 | 9.18 | 469
X 2-Nitrofurfurylidens CeHy | H 192193 CisHioN20,S | 6498 | 335 | 970 | 1079 [ 6529 | 342 | 952 | 10.89 | 626
X 5-Nitro-2-furfurylidene | CeHs | H 257—258.5 CisHoNsOS | 5677 | 256 [1225 | 953 15663 | 267 11238 | 945 | 634
X1 CeHsCH=CHCH CeHs | CeHs 201—202.5 CocHigN:0S | 7671 | 421 | 695 | 801 ! 7682 | 446 | 689 | 7.89 | 975
X1 CsHsCH CeHs | CoHs 195—196 CoHisN:OS | 7615 | 435 | 7.11 | 868 | 73.77 | 424 | 7.36 | 843|776
X1 p-CH;OCH,CH CsHs | CeHs 200—201 CosHiaNaOoS | 7335 | 421 | 662 | 7.89 | 73.15] 442 | 682 | 7.81 | 370
Xiv p-(CHa):CHCHCH | CeH; | CsHs 169.5—171 CaHaoN:OS | 7698 | 504 | 674 | 753 | 76.75| 525 | 663 | 7.59 | 35.8
XV 0-0;NC¢H,CH CsHs | CeHs 195—197 CoHisNsOsS | 67.10 1 342 {1018 | 7.53 [67.75| 355 | 988 | 7.54 | 736
XVI m-0NCgHCH CsHs | CoHs 235.5—237 CoHisN2O3S | 67.63 | 350 | 987 | 7.56 | 67.75 | 3.55 | 9.88 | 7.54 | 494
XVii p-0,NC¢H,CH CsHs | CeHs 242244 CasHisNoOyS | 68.01] 367 | 968 | 7.43 {6775 | 355 | 988 7.54 | 635
XVIII 2-Nitrofurfurylidene CeHs | CsHs 235236 CxHN.O,S | 71.09] 384 | 747 | 845 7133 381 ; 756 866 | 419
XIX s-Nitro-2-furfurylidene | CqHs | CeHs 270 CuHisN:O,S | 6362 3.4 | 1024 | 7.86 {6360 | 3.16 | 10.12 | 7.72 | 714
XX ©1_~j=° Gy | H 334336 CHiN:O,S | 6659 | 331 {1212 | 945 | 6607 321 | 1247 | 9.28 | 784

H
XXl @N_j:o Calls | CeHs 340 CasHyNsOoS | — | — |1035) 721 | — | — | 997 761|701
H

XXI11 p-(CHs)NCsHi—N CHs| H 180.5—181 CioH1eN,OS - — | 1583} 891 — | — |1608] 920 | 359
XXIII p-(CH,)sNCsH—N CeHs | CeHg 205—205.5 CasH2N,OS — — | 1300 704) — | — {1320 755|295
XXIV p-(CaHs)aNCsH—N | CeHs | CeHs 207—207.5 CoHaN©OS | — — j1246 ) 706 — | — |12.38) 708252
XXV CsHsNHN CHs | H 9252.5—253 5 CvH,N,0S | 6386 | 372 [ 1752 | 1002 | 63.73| 378 | 1749 {1001 | 57.8
XXVi p-CH;0CsH,NHN CeHs | H 236.5—238 CisHiNO:S | 61.49 | 391 | 1607 | 9.18 | 61.70 | 4.03 | 1599 | 9.15 | 71O
XXVII p-BrCeH,NHN CHs | H 252253 CyyHuBrN,OS| 51.52 | 2.85 | 1388 | 814 | 51.12| 2.78 | 14.03 | 8.03 | 83.4
XXVIII CoH;NHN CeHs | CeHs 227.5—-229.5 CosHieN,OS | 7006 | 4.85 | 1395 | 7.58 | 60.68 | 4.07 | 14.13 | 8.09 | 694
XXIX p-CH;O0CeH.NHN CeHs | CeHs 220222 CoHisN(O,S | 67.36 | 424 | 1325 | 7,57 | 67.59| 425 | 13.14 | 7.52 | 70.1

*Crystallization was used to purify the compounds I, III-V,IX, XII ex EtOH; Il ex BuOH-dichloroethane (4:1); VI, XL XIV, XV, XVI, XXVIIL,
XXIX ex BuOH; VII, VIIL, X, XVI, XIX ex dichloroethane; XVII ex AcOH; XX, XXI ex dimethylformamide; XXV-XXVI ex dioxane; XXVII, ex
hexanol-dimethylformamide (4:1); XXII precipitated with ether from CHCly; XXIV precipitated with EtOH from ChCly; XXIII ex EtOH=~ChCly4
(2:1).

“*IR spectra, em™ 11725 (CO); I 1722 (CO); XX 1695, 1735 (CO), 3170, 3200 (NH); XXII 1720 (CO) XXII 1720 (CO); XXIV 1718 (CO)
XXV 1712 (CO), 8270 (NH); XXVI 1705 (CO), 3260 (NH); XXVII 1710 (CO), 3270 (NH); XXVIII 1725 (CO), 3270 (NH); XXIX 1735 (CO), 3230
(NH). The spectra were determined with solids (in vaseline mulls), with a UR-10 instrument, by E. M. Peresleni and Yu. I. Pomerantsev, and
we take the opportunity of thanking them.

We thank V. V. Kolpakova and collaborators for doing the elementary analyses.
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