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Ab6traet-Starting from 4-hydroxycarbostyril. a synthesis of 2,3,9,ItHetrahydro-3,1Odiketo-quinolino 
[3.4-b] I ,6thioxin and 2,3-dihydro-3-keto-9-chloro4methyl quinolino [3.2-b] thiazin derivatives has 
been achieved. The spectral data of the intermediates as well as the final transformation products are 
discussed. 

AMONG the known tricyciic fused quinohno heterocyclic compounds are 2-methyl 
thiazolo[4,5_cJquinolines,’ thiazolo[4.5-b]quinolines and thiazolo[S&b]quino- 
lines ‘* 3 The synthesis of 2,3-dihydro-3-keto qui.nolino[3.4-b] l&thioxin and 2,3- . 
dihydro-3-keto-4&quinolino[3.2-b]thiazine derivatives are described in this paper. 

CHydroxy carbostyril (I) was converted to 3,3-dichloro-2&dioxo-1,2,3,4-tetra- 
hydroquinoline (II) by the method described by Ziegler et ~1.~ and modified by 
Baeyer and Bloem.s The use of H,02-HCl in dioxan-water mixture brought about 
the oxidation in excellent yield. The IR spectrum of the dichloro compound II 
showed the acetophenone carbonyl band at 1740 cm-’ and a much stronger amide 
band at 1705 cm’ l. The higher frequency of these bands can be attributed to the 
gemdichloro effect. 

Treatment of II with zinc and acetic acid4 resulted in the formation of 3-chloro- 
4-hydroxycarbostyril (III). It was found that the chlorine atom when displaced by 
the strongly nucleophilic sulkydryl anion obtained from the sodium salt of ethyl 
thioglycollate gave an excellent yield of 3-US-car~thoxymethyl)mercapto-4-hydroxy- 
carbostyril (IV), which shows in the IR spectrum the carbonyl peak of the ester at 
1710 cm-’ and of the amide as a broad band in the l-1638 cm-’ region. 

After hydrolysis of the above ester, treatment of the acid V, with thionyl chloride 
gave 2,3,9,1&tetrahydro-3,10-diketo quinolino[3.4-b] l+th.ioxin (VI). The IR spec- 
trum of this enol lactone shows the carbonyl band at 1785 cm-’ which is higher than 

0 

II 
that expected for y-6 unsaturated 6-lactones (1760 cm- ‘) or for -C-O-C=N- 
structure (1770 cm-1).6 The enolic character of the carbonyl in the 4-position of the 
quinolin&ione molecule is proved by reaction of the lactone with excess of methyl- 
amine and formation of primary compound VII with an eneamine structure. 

T%e lactone VI on treatment with excess of methylamine in alcohol gave the 
quinoline derivative VII; warming with dilute hydrochloric acid gave the quinoline- 
dione derivative VIIIa The amide could be cyclized using phosphorous oxychloride 
to the tricyclic compound 2,3-dihydro-3-keto-9-chlorolemethyl 4(H)-quinolino- 

* Contribution No. 100 from CIBA Research Ckntre. 

1007 



I@- T. GEO~“E and R. TAHILRAMANI 

f3.Zbjthiazine (X). It was found that the optimum conditions for the formation of 
the tricycIic compound had to be followed rigorously for a successful repetition of 
the experiment. The formation of X probably is oia the intermediate dichloro com- 
pound IX which is in accord with the greater reactivity of the Z-C1 over 4-Cl in 
quinoline nucleus.’ It therefore follows that the cyclization proceeds in the linear 
fashion to give quinolino(3.2-bfthiazine derivative. 

Treatment of VI in an analogdus way with alcoholic ammonia and cyclization of 
the amide VIIIb under conditions described gave the unstable dichloro compound 
XI which was readily hydrolysed to 2,3-dihydro-3-keto-9-chloro-4(H)-quinolino- 
[3_Zb]thiazine (XII). The spectral data of XII are in agreement with X. 

The effect of alkyd and halogen substituents on the UV spectrum of the quinoline 
nucleus has been studied by Knight et ai.* It is pertinent to note that in the trans- 
formation VIIIa --* X, the modified E-band of quinoline shifts from A- 252 myl 
(log E 4.06) to A_ 268 mp (log E 4%6), the peak at 268 mp being the most prominent 
peak of the spectrum; the B-band of quinoline shifts from J._ 309 rnp (log E 4Ql) 
to &, 352 rnp (log E 3.98). In the above transformation the length of 1:4 axis of the 
quinoline molecule is increased owing to the presence of the halogen atom and the 
length of the axis at right angles to the 1:4 axis of the molecule is also increased 
owing to the formation of quinolino[3.2-bfthiazine nucleus. It follows therefore 
that the spectral data of the tricyclic compounds are consistent with the generaliza- 
tions9 concerning the spectra of quinoline derivatives. 

EXPERIMENTAL 

Ali m.ps were taken iu soft glass capillary tubes and are uncorrected. Tk IR spectra of the samples 
were examined as Nujol mulls on a Perkin-Elmer Moded 237B spectrophotometer. NMR spectra were 
recorded on a Varian Associates A-60 spectrophotometer (TMS as internal standard). UV measurements 
were recorded on Beckmann DB model spectrophotometer. 

3,3-Dichloro-2,4-dioxl,2,3,4-tetrohydroquinoline(lIr TIE above compound was prepared starting 
from the disodium salt of 2,edibydroxyquinoline according to the procedure followed by Ziegfer et al.’ 
IR spectrum: 1705 cm- * (C%=O bands). UV spectrum (EtOH): 364 m)r loge 3.63; h 280 mp log s 3.63 ; 
&, 280 mp log E 366; 240 mp log 8 433. NMR spectrum (CD,COCD,): d = 7-2-8.18 (4 aromatic protons) 
and 6 = 1082 (NH). 

3-Chloro4hydroxycurbostyrit (III). Compound II wm_reduced with 2.n dust and AcOH according to 
directions given by Ziegler et ~l.,~ yield 80% m.p. 2%Y’, lit’ m.p. 2739 IR spectrum: 1660-1675 cm-’ 
(broad) (C+O bands). UV spectrum: 319 mp log E 3.98; 288 rnp log c 3.99; 276 mp log E 399 and 226 mp 
log E 4.68. NMR spectrum (CF,---COOH): S = 75-8.33 (4 aromatic protons). 

3-fS-earbe~hoxymethyI)mercapto-4-hyd~o.~yco~bosty~i~ (IV). Ethyl thiogiycollate (1.5 g) in EtOH (50 mt 
was treated with 0,36 g Na metal and to the Na salt so obtained 3 g of III was added and the mixture 
refluxed for 6 hr. The solvent was evaporated under reduced press and after addition of water residue 
was tiitered off, dried and crystallized from EtOH giving colourleas needles, m.p. 1784 yield 301 & IR 

0 

II 
spectrum: 1710 cm-’ (---C-OEt); 1660-1638 cm-’ (broad) (C=O bands). UV spectrum (EtOH): 
320 mp log E 3.93; 280 mu log E 3.94; 226 mp log E 486. NMR spectrum (CF,-COOH): b = 1.38 (triplet, 

0 0 

II II 
C-Me); 6 = 446 (quartet, C-O-CH,- C-); (5 = 3.78 (multiplet, S-CH~--C--O--); 6 = 75-8.83 
(4 aromatic protons). (Found: C, 5578; H, 4.64; S, 11.23. C,oH,3N04S requires: C, 55.91; H, 4.70; 
s, t 1.47 x.1 

3-(S-carbaxymethyl)mercapro-4-hydroxycurbostyrii (V). The above ester (10 g) was refluxed with a&one 
(150 ml), cone HCI (8 ml) and water (SO ml) for 6 hr. The ppt obtained after cooling was filtered elf and 
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crystaked from MeOH to give 8.5 g of colourkss crystals, m.p. 245”. The IR spectrum showed the 
&senceofa broadC===O band in 170&164Ocm-’ region(Found: C, 5243; Ii, 3*82;S, 1291. C,rHsNO,S 
requires : C, 52.59 ; H, 3.61; S, 12.74 %.) 

2,3,9,10_Te&ahy~~3,lO_diketo_quinolino[3.~b]l,rlririoxin (VI). The acid V (5 g) was suspended in 
‘dioxan (50 ml) and SOQ (20 g) was added to the stirred sohr drop by drop so that the reaction did not 
become too violent. After this addition, the soln was reIhtxed for 2 hr (oil bath at 80a). The excess of 
reagents was evaporated off and the residue washed with water, filtered, dried and ~stallized from 
acetonc_MeOH as colourless crysuds, m.p. 300”, yield 39 g IR spectrum: 1785 cm-’ and 1600 cm-i 
fC+O bands). UV spectrum @OH): 328 mp log E 4-04; 290 ml& log 6 401; 228 mu log e 444. NMR 
spectrum (CFs-COOH): 6 = 3.85 (singlet, S-CH&; 6 = 75-8.25 (4 aromatic protons). (Found: C, 
56.30; II, 3.14; S, 12.37. Ct,H,NSOs rtqtlkC8: C, 5666; H, 3Q3; S, 1264”/,) 

3_(SN-mefiryfcorb~~y~~~~h~oxy~~sr~ (VIIIa) The lactone VI (3 g) was 
stirred with a 33% soln of MeNH, in MeOH (25 ml) for 3 hr at room temp. The sob was warmed at 50” 
for 30 min to granulate the amorphous ppt. On re-crystallization from M&H colourless crystals of VIIa 

B 
wereobtained m.p. 178”, yield 2.91 g. NMR spectrum (CF,--COOH): S = ?i.O(multipiet, -C-NH-CH,) 
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and (C=C--NH-CH,); S = 3.86 (singlet, !S---CHJ 6 = 76-8.5 (4 aromatic protons). (Found: C, 53.23 ; 
H, 563; N, 14.65. CIJHISNJS01*H20 requires: C 5287; Ii, 580; N, 1423x.) 

The amide VIIa (2.8 g) was warmed at so” with 05N HCl (50 ml) for 20 min and then cooled. The 
residue was crystallized from EtOH to give colourless crystals of VIIIa mp. 238”, yield 2.1 g. IR spectrum : 
1640-1660 cm-’ (C+O); 3280 cm-’ (NH); UV (MeOH): 309 nyr log s 441; & 252 mp tog s 4Q6; 

0 

II 
221 mu log E 4.76. NMR spectrum (CF+ZOOH): 6 = 3-l (singlet C-NH-Me); 6 = 39 (multiplct, 
S-CH& 6 = 76-84 (4 aromatic protons) (Found: C, 53.98; H, 4.81; N, 11.10; S, 12.52 C,2H,,N,S0s 
requires: C. 5454; H, 4.58; N, 1060; S. 12*11%.) 

3-(S-carboxamidnmethy[)mercapro-0-ftfdros~y~i~ (VlHb). The lactone VI (3 g) was treated with 
a 30”/0 soln of ammonia in MeOH (50 ml). After treatment with dil HCl, 2.6 g of colourless crystalline 
material was obtained and recrystallized from MeOH yielding 252 g of VIIIb, m.p. 2539 IR spectrum: 
1650-1670 cm-’ (C?=O); 3270 (NH). UV spectrum (MeOH): 310 mp log E 407; Ihn 252 mp log E 4.10. 
NMR spectrum on the material could not be obtained owing to the very poor solubility in any suitable 
solvent. (Found: C, 5268; H, 3-96; N, 1@92; S, 13.13. CrlIi,ON,SOS requires: C, 52.80; II, 443; N, 11.19; 
s, 12.79 “/,.) 

2,3-Dihydro-3-keta-9-chloro-4-meihyt-4(Hz~~ (X). The amide VIlIa (2,O g) was 
suspended in tetrachloroethane (20 ml) and POCI, (5 ml) was added dropwise. The soln was gently refluxed 
for 2 hr. Removal of the excess of reagents gave a colourless residue which was treated with cold dif 
NaHCO,aq. The crystalline material so obtained was filtered off and recrystallixed from EtOH to give 
1.5 g of X which melted at 170”. IR spectrum: 1670 cm-’ (C%=O). UV spectrum (MeOH): 352 mu log E 
3.98; 268 mu log e 4-66; 230 mp log E 4.14. NMR spectrum (CF,---COOH): 6 = 399 (singlet of 5 protons 
due to coalescing of C-NH-CH, and S--CH2 protons); 6 = 7%8+3 (4 aromatic protons). (Found: 
C 949; II, 3.89; N, 11.14; Cl, 13.95. C,,H9N2SOCl requires: C 5445; Ii, 393; N, 11.34; Cl, 139x-f 

Cyclization oj 3~SccrboxMlidometl?yf)mercopto_ehydroxy~~s~~if. The amide VIIIb (15 g) was 
treated with tetrachloroethane (15 ml) and POCIJ (4 ml) and the mixture refluxed gently for 2 hr. Treatment 
of the residue obtained after removal of excess of reagents in vacuum with c&d dil NaHCO,aq gave 
1.2 g of a crystalline compound m.p. 74”, presumably the dichloro XI. Treatment of this with sat. 
NaHCOsaq at room temp and then with EtOH gave @95 g of a colourless crystalline material, m.p. 210” 
which could he assigned structure XII. IR spectrum: 1655 cm-’ (c==O); 3300 cm-’ (NH) UV spectrum 
(MeOH): 349,274 and 224 mp Because of the poor solubility of the compound the UV spectra could not 
be run on a quantitative basis NMR spectrum (CF,--COOH): S = 3-96 (singlet, S--CHd 6 = 7-8-8-4 
(4 aromatic protons). (Found: C, 50.22; H, 3.51; Cl, 13.67. C, ,H,N,SOCl$H,O requires: C, 5081; H, 
3-10; Cl, 14*15%.) 
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