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For many years, we have engaged in tlic wn~hc;ir of hererxyrle-fcibml troponoldz from 3-aretyltropolone. 

Recently. gastric ar~tizccrering effect ha5 hm Iound in Z~(hereraarylmethylthiokycloheprimidazo1es and 

2 
their S-oxides, which have the five-membcrc2 dlazahr1era;ycle-fuzed t r m i d  structure. On the other 

hand. their ~ r t i a l  structure is very simllai to that of orneprazole. 5-me1hoxy-Z-[(4-methoxy-3,5-di- 

3 
methyl-~-pyridyl)merhyls~~Ifinyll-l~-bmIIm~dazle, wlncti is undergoing the clinical trial as an anti- 

ulcer a~ent .  In order to obtain bioloslcdll~ more active heterocycle-fuzed non-benzenoid aromatic 

cornw~mds. we intrcxluccd t~rreraaryltlllomcIl~yl i:loup imo the 3-wsl t im of IH.8H-cyclohepta[dlpyrazol-8- -~ 
~ 

one.  his paper deals wlth these results. 

4 
11 1s well-known that trearment of a-hahketuncs with rlliolr Rives c-aikylrhio or a-aryltluo ketones. 

5 
A mixture of 3-(brom~~cetyl)tr~~wI011e arid lmzenerirlol (?a) tn absolute ethanol was refluxed for 30 

min to give 3-l(phenvltliiobcet~lIrr~poI~~ne (2s) In 48% yield. Hetercarenethiols (Zb-0 also reacted 



wirh the a b r o m d e t o n e  [I) to  af ford the correqmnding 3-j(heter~ryl1hio)acetylltr0~,l0nez (?kt) in 

51-87% yields. ~ e a t m g  o f  thew compounds (3?<) with hydrazme hydrate for I h in  methanol gave 3- 

phenylrhiomethvl- (ta) and 3-heteruarvlthiome~t~yl-IH,8~-cyclolieptal~lp~iazol-8-ones [ 4 p J  in  2176% 

yields. In a s m ~ i a r  manner, the reaction 01 ilk cummunds @~l)  wlrh methylhydrazlne gave 3-hexer"- 

arylthiomethyi-I-methyl der iva l lvs  (5b-!) in 20.32% yields. The procedure in  rhls work provides a 

simple and convenbent m e t h d  for the preparaiion o f  a series of biologically active 3-heteroarylthio- 

RSH 

2a-I 

&~OCH2Br 

Scheme 1 

The melting p l n r r  wcre determined wirh a Yanagimolo MP-S2 apparatus and arc uncorrecred. The Ir 

specrra were taken on a 3ASCO A- I02 sl-rropholometer. The ' t l  nmr spectra were recorded with a 3EOi 

JNM-PMXbOSi sprrtrornerer (60 MHz). Thc mass s w l r a  wcre measured on a 71:.01. 3MX-DX3031iF srrctro- 

meter. 

3.[(Phenylrhio)aceryll- 1%) and 3-[(Heter~rylrl i lolaccly!l~ip@<>"~L3&~J& ~ ~ . . .  i;cne?qed_u3 

A colution of 3-(bromoacetvi)tiomlonr I!) li.22 g. 5.0 rnmol) and benzenethiol (&I or heteroarenethiol 

(?&fJ (5.0 mmol) ~n abrolllrc ethanol (40 ml l  was relluxcd for 30 min. Afrer .ca,ling. the prrripitales 

were collected and rnrys ta l i i red from ethanol lo give or 3@-[. 
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3.I(~hen~lthio)acetyll~roinIOne (?a). Yellow prisms (from EtOH): yield 631 mg (48%): mp 106-107 OC: 

ir (cHCI,) v 3125 (OH). 1695 (C=01. 1620 c m ~ '  (C=O): ' H  nmr (CIXI,)  6 4.41 (ZH. s. CH?). 6.81-7.78 

(loki, m): mr  m iz  272 (M'). Anal. Cdlcd for C,,H,zO,S: C, 66.16: H. 4.44. Found: C. 66.10: H. 4.57. 

3-[(2-pyridylthio)acerylltrop,lone (3b). Yeliow prisms (from ErOH); yield 919 rng (64%): mp 180-183 

*c; ir (CHCI,) v 3424 (OH). 1686 (C=O). 1600 c m - '  (C=O): ' H  nmr (CDCIs) 6 5.20 (2H. s. CIig).  7.10- 

8.06 (9H, m): ms m l r  273 (M'). Anal. Caicd for C ,  , H  ,NO,S: C, 61.52: H. 4.06: N. 5.13. Founa: C. 

61.35: H. 4.34: N. 5.32. 

3 - [ (4 .~y r id~ l rh io )a~~ l l l~opo10ne (3c). Yellow prisms (from ErOH): yield 1.26 g (87%): mp 223-225 

~ C ;  i r  (CHCI,) v 3664 (OH), 1747 (C=O). 1589 c m '  (C=O): 'PI nmr (CDCI,) 6 4.87 (ZH. s, CH,). 6.10- 

8.07 (5H. m). 7.85 (ZH, d, 3 = 6 IHz. H-3' .  H-5'). 8.65 (ZH, d. 1 = 6 Hz. 1-1-2'. H-6'): mr rnlz 273 (M' ) .  

~ n a l .  ca icd for C, ,I+, ,NO,S: C, 61.52: H. 4.06: N. 5.13. Found: C. 61.49: H, 4.07; N. 5.41. 

3.[(2.lmidazolylthio)acetyI~tr0[1>Ione (3d). Yellow prisms (from EtOH): yield 1.10 g (81%): mp 190- 

192 ~ c :  i r  (CHCls) v 3320 (01.1). 3108 (NH). 1661 (C=O), 1591 cm-' (C=O): I H  nmr (CKI,) 6 4.85 (2H, 

s, C11,). 7.1 1-8.15 (8H, m): ms m/z 262 (M'). Anal. Calcd for C,~I l ,nN,03S:  C. 54.95: H. 3.84: N. 

10.68. Found:C.54.65:H.4.11;N. 10.92. 

3-[(2-lk~zirnidarolylt~iio)acrtylitropolone_~~~ Yellow i r isms (from ErOH); yield 1.40 g (87%): mp 

180-183 ~ C :  i r  (CHCiI) v 3424 (OH). 3104 (NH). 1686 (C=O). 1600 c m '  (C.0): '14 nmr (CDCI,) 6 5.20 

( Z H , s . C H 2 ) . 7 . 1 0 - 8 . 0 6 ( I O H .  m): msm/z312 iM ' ) .  Anal. CalcdforC,,H,,N,O,S:C, 61.52:H,3.87; 

N. 8.97. Found: C. 61.56; H. 3.98: N. 9.27. 

3-[(2-Renzo1hiazolylrhi0)acetylItiopolone~~~~ Yellow prisms (from EtOH): yield 777 mg (51%): ml, 

86-88 "C: i r  (CHCI,) u 3125 (OW. 1705 (C=O). 1620 cm (C=O); ' H  nmr (CDCI,) 8 4.78 (ZH. s. CH,). 

6.77-7.91 (8H. m), 8.55 (IH. br. 01-11: ms m/z 329 (M'). Anal. Calcd for C,  , H ,  ,NO,S,: C. 58.34: H. 

3.37: N, 4.25. Found: C. 58.21: I+. 3.53: N. 4.28. 

3-Phenylthiomethyl- (4.3) and 3-lieter~rylili~orne(hyl-IIl.8H-cycluhepta[dlpyrazol-8-ones (k-f): General 

Praedure: 

A s o l u t m  of 3-[(~t1cn~lthio)acetyIl- (3?j or 3-[(tie~eroaryithiu)acerylltropolone (3p-t) (2.5 rnmol) and 

100% hydiazine hydrate (250 mg, 5.0 mmol) in  rnerhanol (IOml) was refluxed for I h. Afrer removal of 

the solvent. r k  residue was recrystallized to give $6 and $p-1. 

3-Phenylthiomerhyl-IH.8H-c~cloheplaldl~~r~zul-8-one (La): Orange prisms (from ErOH): yield 175 mg 

(27%): mp 117-1 18 *C: i r  iCHC13) v 3180 (NH). 1630 c m - I  iC=O): ' H  nmr (CDCI,) 6 4.46 (2H. r. CH,). 

6.40-7.80 (IOH, m): rns m iz  268 (M'). Anal. Calcd for C ,  ,IH, ,N,OS: C, 67.14: H. 4.51: N, 10.44. 

Fourm: C. 66.98: 11. 4.13: N. 10.56. 

3-~2-Pyridyltt1~o)merh~l-IH.8~~-cycloheptaldl~~razol-8-one - - (4b). I.wht orange prisms (from benzene): 



yield $05 mg (59%): mp 159-160 'C; ir (CHCI,) v 3148 INH). 1626 c m ~ '  G O ) :  ' H  nmr (CDCI,) 6 4.87 

(2H. s. CH2), 6.63-8.10 (8H. m), 8.50 (IH, dd, 3 = 5. 2 Hz. H-6'); ms mlz 269 (M*). Anal. Calcd for 

CI,H,,NIOS: C, 62.43: H. 4.12; N. 15.60. Fwnd: C. 62.71; H. 4.41: N. 15.53. 

3-(4-Pyridyithio)merhyl-IH,8H-~y~loi1~praIdI~vra~0I-8-0ne~IK). Cuanw prisms (from benzene): yield 

I52 mg (21%): mp 193-194 -C: ir ICHCI,) u 3150 INH). 1620 cm- '  iC=O): ' H  nmr ICDCI,) 6 4.63 (2H. 

r, CHI), 6.30-7.90 (5H. m), 7.37 IZH, d. J = 6 Hz, H-3'. H-5'). 8.42 (2H. d. 3 = 6 Hz. H-2'. H-6'): ms 

m/z 269 (M*). Anal. Calcd for C,  ,H, ,NsOS: C, 62.4): H, 4.12: N. 15.60. Fwnd: C, 62.19; H, 4.34: 

N, 15.56. 

3-(2-Imidarolyl)rhiomerhyl-IH.8H-cycloheptaldlpy~?rol-8-one [W). Orange prisms (from benzene): 

yield 135 mg (21%): mp 189-190 'C: ir ICHCI,) u 31 50 INH), 1626 cm- ' ICiO); 'H  nmr (CDClr) 6 4.54 

(2H, s, C1-l:). 6.44-7.67 l8H. m); ms mlz 258 IM'). Anal. -led for C,,H,,N,OS: C, 55.80: H, 3.90: N, 

21.69. Fwnd: C. 36.12: H. 4.08; N, 21.75. 

3-(2-Renzimidazolyl)lhiomechyl-IH.8H-cycloh~~ta[d]pyraz0~8-0ne (44. Orange prisms (from EtOH); -- - 

yield 478 mg (62%): mp 198-199 'C; i r  lCHCIa) v 3156 (NH). 1622 c m ~ '  lC=O): ' H  nmr (CDCI,) 6 4.91 

(2H. s. CHI). 6.71-8.06 IIOH. m): ms mlz308 IM'). Anal. Calcd for C,,Ht2N,0S: C. 62.32: H. 3.92: N. 

18.17. Found:C,62.17;H,4.20:N. 17.89. 

3-(2-Renzothiazolyi)thiomeIhyl-IH.8H-cyclot~epla[dlpyra~oi-8-one (4f). Orange prisms (from benzene): 

yield 608 mg (76%): mp 197-199 'C: ir (CHCi,) v 3170 INH). 1635 cm-' (C.0): 1H nmr (CDCI,) 8 4.99 

i2H. s. CH,). 6.63-8.20 l9H, m): ms m/z 325 iM4). Anal. Cdcd  for C,.H,,N,OS,: C, 59.06: H, 3.41; N. 

12.91. Found: C. 59.26: H. 3.50: N. 13.00. 

3-Heter~arylthiome~hyl-I -meIhyl-lH.811-cyclot~epIa~dlp~rarol-8-0ne~ l5b-I); General Procedure: 

A solurion of 3-llhetermr~lrhiohcer~llrropolone (2-f) (1.0 mmol) and methylhydrarim (92 mg. 2.0 mmoi 

) in methanol I10 mi) was refluxed for 2 h. Aftcr removal of the solvent, the residue was sewrated 

by preparative thin layer chromatography IWako~el & I 0  I35 8 )  on 30 x 30 cml wirh ethyl acetate and the 

major product was rccrystailired to  give 2p-1. 

I - M e t h y l - 3 - l 2 ~ ~ ~ r i d ~ I ) I t i i 0 m e t t 1 ~ I - I H , 8 H - ~ ~ ~ I 0 I 1 e ~ ~ ~ d ~ ~ r a z l - 8 - ~  Light orange prisms (from 

hexam): yield 84 ma 130%): mP 98-99 "C; ir ICHCI,) u 1633 cm- '  iC.0): I H  nmr ICDCI,) 6 4.40 (3H. 

z. CH,). 4.73 i2H. s, CH,). 6.37-7.77 (71-1. m). 8.49 (IH. dd. 3 = 5, 2 Hz. H-6'): ms m/z 283 (M'). 

Anal. Calcd for C,,H,,N,OS: C. 63.58: H. 4.62: N, 14.83. Found: C. 63.35; H, 4.70: N. I4.71., 

I -Methy l -3 - l4 -pyr idy I ) rh i0met i~~1- iH .8H-~c l ic~ tad~~azo l -8 -oe  - -- I .  I.ight brown prisms (from 

benzene); yield 74 ma 125%): mp 135-136 OC: ir ICHCI,) v 1638 cm- '  lC=O): I H  nmr (CDCI,) 6 4.20 

l3H. s. CH,). 4.76 l2H. s. CH,). 6.30-7.46 l4H. m). 7.09 IZH. d. 3 = 6 Hz. H-3'. H-5'). 8.B (2H. d ,  3 . 
6 Hz. H-2'. 6'): ms m l r  283 IM'). Anal. Calcd for C L ~ H ~ S N ~ O S :  C. 63.58: H, 4.62: N, 14.83. FOU"~: 
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C. 63.71; H. 4.67: N, 15.02. 

3.(2.lmidazolyl)rhiomethyl-I-mett~yl-IH.8H-cy~I~~~r,~~[d~~yra~0l-8-0ne (M). Brown prisms (from MeOH); 

yield 77 mg (29%); mp 157-160 'C; ir (CkiCI,) v 3125 (NHI. 1633 c m ~ '  (C=Ol; I H  nmr (CDCI,) 6 4.30 

(3H, S, CHI). 4.52 (2H. 5. CH,), 6.50-7.56 (7H. m); ms m l r  272 (M'). Anal. Calcd for C,,H,,N,OS: C, 

57.33; H. 4.44: N, 20.58. Found: C. 57.07; H. 4.25: N. 20.81. 

3-(2-&nzimidazolyl)lt~iomethyl-I-meth~l-IH~8H~c~clohcl~~a(~I~~razoI~8-one Orange prisms (from 

benzene): yield 61 mg (20%); mp 107-108 'C; ir (CHCI,) v 31 50 (NH). 1630 c m ~ '  G O ) ;  ' H  nmr (CDCI,) 

6 4.61 (3H. 5. CH,). 5.22 (2H. s. CH,), 6.84-8.21 (9H, m); ms mlz 322 (M'). Anal. Calcd for 

C,,H,,N,OS:C.63.33:H,4.38;N. 17.38. Found:C.63.12:H.4.61:N. 17.52. 

3-(2-knzorhiazolyl)thiomethyl-I-merhyl-lH.8H-cyr;lolieplaldIp~razol8one (51). Orange prisms (from - 
benzene); yield 119 mR (32%): mp 129-130 O C :  r C C  v 1625 c m - '  (C=O); ' H  nmr (CDCIs) 6 4.72 

(3H. s, Cli,), 5.22 (2t.l. s. CH,). 6.76-8.29 (Xtl, m): ms mlz 339 (M'). Anal. Calcd for C,,H,,NsOS,: C, 

60.15:H. 3.86:N. 12.38. Found:C. 59.94; H. 3.91;N. 12.28. 
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