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Spiro derivatives exhibit photochromic properties, biological and optical activities"2,
As continuation to our previous work® = ¥ we report herein the synthesis of some new
spirothiazolopyrazoles Vila, VIIb, [Xu, IXb, spirothiazoloisoxazoles Villa, VIIIb,
spirothiazolopyrimidinones Xa, Xb and spirothiazolothiopyrimidinones Xla, X1b.

EXPERIMENTAL

All melting points are uncorrected. IR spectra were recorded on a Pye-Unicam SP 200-Gi spectropho-
tometer, 'II NMR speetra were measured on EM-360 90-Mllz spectrometer. Elemental analyses were

determined on Perkin-Elmer 240 ¢ microanalyser.

1-Oxa-4-thiaspiro[4.4]nonan-2-onc (/) and 1-Oxa-4-thiaspiro[4.5]dccan-2-one (I7)

A mixture of cyclopentanone or eyclohexanone (0.1 mol). thioglycolic acid (0.1 mol) and p-tolucnesulfonic
acid (200 mg) in dry benzene (300 ml) was refluxed for S h on water bath, whereby the liberated water
was removed by a water separator. ‘The reaction mixture was cooled to room temperature, benzene was
removed under reduced pressure and the oily residue was left at room temperature for one week to give
solid product. 'The product was treated with dicthyl cther to form a crystalline compound. “The pure product
was collected by filtration. Compound 7: 'H NMR spectrum ((CD3),80): 1.3 = 1.8 m, 4 11 2.0 =22 m, 4 1L
3.80 s, 12 H. IR spectrum (KBr): 675 (C=S): 1 265, 1 320 (C=0): 1 710 (C=0); 2 920 (C-H aliph.).
Compound II: 11 NMR spectrum ((CD3),80): 1.7 = 1.9 m, 6 1 2.0 - 2.2 m, 4 I 3.90 s, 2 1L IR
spectrum (KBr): 700 (C=S): 1 265, 1 320 (C-0): 1 695 (C=0): 2 930 (C-H aliph.).

1-Thia-4-alkyl(aryDazaspiro[4.4]nonan-3-ones (/1la = 111d) and 1-Thia-4-alkyl(aryl)azaspiro[4.5]-
decan-3-ones (IVa = 1Vd)

General procedure: A mixture of the spiro derivatives 1 or I (0.01 mol) and respective amine (0.01 mol) in

absolute cthanol (100 ml) was stirred at room temperature or refluxed on a water bath. The reaction mixtu-
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re was cooled, concentrated by distillation under reduced pressure and the product was collected by filtra-
tion and crystallized from a proper solvent (Table I). "I NMR ((CD3),S0): 1.8 m. 4 H; 2.2 m, 4 H; 3.7 s,
21 4.0s, 215 7.0-7.5 m, 5 H arom. for compound //la and 1.6 - 1.9 m, 6 11: 2.0 - 2.4 m, 4 II; 3.7 s,
2 H: 7.0 = 7.60 m. 5 H arom. for compound [Va. IR spectrum (KBr): 710 (C-S): 1 685 (C=0): 2 920 (C-H
aliph.); 3 050 (C-H arom.) for /1la and 675 (C-8): 1 695 (C=0); 2 825 (C-IH aliph.); 3 020 (C-H arom.)
for IVa.

/'\r
X, S T
§ EX EX T
n 0 o) n IN o n IN 0
R CH,CgHs
I, n =1 IllTa-1Ild, n = 1 Va-Vd, n =1
I, n = 2 IVa-I1Vd, =n = 2 Via-VlId, n =2
In formulae III, IV : In formulae V, VI :
a, R = CgHsCH, a, Ar = 4-NO,CgH,
b, R = CgHs b, Ar = 4-CIC¢H,
¢, R = CH; ¢, Ar = 4-CH;0CgH,
d, R = (CHjs),CHCH, d, Ar = CgHs
NO,

NO,

) ) N Y
CH,CeHs CH,CeHs

VIiI, X = NH X, Y=0

vIirr, X = 0 XI, Y =S

IX,A X = NCsHs

In formulae VII-XI : a, n =1
b, n = 2
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TasLe |
Physico-chemical data of compounds I — XJ

Compound M. p.. °C Formula Calculated/Found
Yicld, % (M. w.)

% C % 1 % N %S
1 130 - 132¢ Crtho0S 53.16 6.32 - 20.25
90 (158.2) 53.11 6.29 - 20.11
1 142 - 144° Csl112038 55.81 6.97 - 18.60
95 (172.3) 55.71 6.88 - 18.51

Ila 160 - 162° Crll7ONS 68.01 6.88 5.66 12.95
95 (2474 68.00 6.81 5.61 12.81

b 85 - 87" Ci3tlsONS 66.95 6.43 6.00 13.73
85 (233.3) 66.81 6.31 5.89 13.61

e 90 - 92* Csl30ONS 56.14 7.60 8.18 18.71
85 (171.3) 56.00 7.51 8.11 18.61

Hid 115 - 117 CiHONS 61.97 8.92 6.57 15.02
80 (213.4) 61.81 8.79 6.42 15.00

Va 115 - 117 Cisl11oONS 68.96 7.27 5.36 12.26
80 (261.4) 68.81 7.11 5.22 12.11

Vb 105 - 107° Cral1170ONS 63.01 6.88 5.66 12.95
85 (247.4) 68.00 6.71 5.51 12.81

Ve 120 - 122¢ CollisONS 58.37 8.10 7.56 17.29
82 (185.3) 58.12 8.00 7.49 17.11

1Vd 127 - 129" Cyal 121 ONS 63.43 9.25 6.16 14.09
88 (227.4) 63.32 9.17 6.0 14.00

Va 110 - 1124 CaiH2003NaS 66.31 5.26 7.36 8.42
90 (380.5) 66.21 5.16 7.26 8.41

Vb 145 - 147% CaillONSC 68.29 5.42 3.79 8.67
78 (369.9) 68.00 5.31 3.61 8.57

Ve 140 - 142/ Caal 1302NS 72.32 6.30 383 8.76
85 (365.5) 71.29 6.21 3.71 8.61

Vd 135 - 137/ CataNOS 75.22 6.26 4.17 9.55
80 (335.5) 75.11 6.19 4.11 9.41

Via 165 — 167°% Caal12203N>S 67.00 5.58 7.10 8.12
90 (394.5) 66.81 5.49 7.00 8.10
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TaBLg |

(Continued)

Calculated/Found
Compound M. p.. °C Formula alculated/Foun
Yicld, % (M. w.)

% C % H % N %S
Vib 159 - 160 C22l1220NSCl 68.92 5.74 3.65 8.35
86 (383.9) 68.88 5.69 3.61 8.21
Vie 165 - 167° C23H12502NS 72.82 6.59 3.69 8.4
85 (379.5) 72.71 6.49 3.59 8.41
Vid 163 - 165 C2l123NOS 75.64 6.59 4.01 9.16
82 (349.5) 75.51 6.49 4.00 9.00
Vila 255 — 257/ Carll220aNS 63.95 5.58 14.21 8.11
80 (394.5) 63.87 5.54 14.11 8.11
Vilb 270 - 2728/ Caal12402NS 64.70 5.88 13.72 7.84
84 (408.5) 64.61 5.78 13.61 7.71
Villa 127 - 1307/ Caill203N38 63.79 5.31 10.63 8.10
67 (395.5) 63.61 5.27 10.51 8.00
Villb 130 - 133" Caal1303N38 64.54 5.62 10.26 7.82
70 (409.5) 64.39 5.51 10.11 7.69
IXa 115 - 117%/ Call2602N4S 63.93 5.53 11.91 6.80
70 (470.6) 68.70 5.41 11.81 6.70
IXb 120 - 122% CaslIs0:N S 6942 578 1157 6.61
75 (484.6) 69.32 5.62 11.43 6.51
Xa 173 - 175"/ Caat2203N4S 62.55 5.21 13.27 7.58
67 (422.5) 62.45 5.11 13.17 7.48
Xb 135 - 137 Ca3l12403N4S 63.30 5.5 12.84 7.33
65 (436.5) 63.10 5.3 1261 7.23
Xla 150 — 152 Caal1220:N4S 2 60.27 5.02 1278 14.61
60 (438.6) 60.10 5.00 12.61 14.40
Xib 110 - 112%/ Caal12403N4S 2 61.06 5.30 12.38 7.07
55 (452.6) 61.00 5.22 12.31 7.00

~ . . '} d 9 .
Crystallized from “ water, ” ethanol, < methanol, < water/cthanol, “ cther, Id('composcs, # sublimes.
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2-Arylidine-1-thiabenzylazaspiro[4,4]nonan-3-ones (Va — Vd) and 2-Arylidine-1-thia-4-benzyl-
azaspiro[4,5]dccan-3-ones (Via - VId)

General procedure: A mixture of Illa or [Va (0.01 mol) and the aromatic aldehyde (0.012 mol) was fused
for 5 min in bath heated at 150 °C to give an oily product which was left overnight to afford crude solid
product. The crude product was trituratcd with dicthyl cther and collected by filtration. '"H NMR
((CD3),S0): 1.3 -22m, 411;3.7s, 215695, 1 1; 7.0~ 7.78 m, 9 H arom. for compound Va and 1.7 -
1.Om, 6 H: 2.0 =24 m 41 37s 21:68s 1 H 70-79 m, 9 H arom. for compound Via. IR
spectrum (KBr): 700 (C-S); 1 690 (C=0); 2 830 (C-I aliph.); 3 080 (C-H arom.).

Synthesis of Spirohcterocycles VII — X1

General procedure: A mixture of Va or Via (0.001 mol) and respective reagent (hydrazine sulfate,
hydroxylamine, phenylhydrazine, urca and thiourea, respectively) (0.001 mol) in a mixture of ethanol-pyridine
(1 : 1. 50 ml) was refluxed for 2 h. The reaction mixture was cooled, concentrated, diluted with cold water
whereby the desired product was precipitated and crystallized from the suitable solvent.

Compound Vila: 'H NMR ((CD3),80): 1.3 = 1.8 m, 4 1L 2.0 =22 m, 4 11: 385, 2 H; 8.1 s, 1 H; 4.3 d,
2 H:7.0-7.8 m,9 H complex. IR spectrum (KBr): 720 (C-S); 1 350, 1 225 (-NO,): 1 600 (C=N); 2 900
(C-H aliph.); 3 202 (C-I1 arom.); 3 200 (NH).

Compound VIIIb: 'H NMR ((CD3),CO): 1.5 = 1.9 m, 6 11: 20 -22m, 4 1;3.75,211: 40d. 2 1;: 7.0 -
7.8 m, 9 H complex. IR spectrum (KBr): 710 (C-8): 1 356, 1 525 (-NO,): 1 600 (C=N): 2 880 (C-H aliph.);
3 020 (C=H arom.).

Compound 7Xa: "I NMR ((CD3),SO): 1.3 - 1.7 m. 4 11: 20 =22 m. 411 3.7, 2 H: 43 d. 2 11: 7.0 -
8.2 m, 14 H complex. IR spectrum (KBr): 700 (C-8S), 1 356, 1 525 (-NO,), 1 600 (C=N), 2 890 (C-I1 aliph.),
3 030 (C-IT arom.).

Compound Xb: 'H NMR ((CD3),S0): 1.3 -1.9m 611 2.0-22m 41 3.8s 21H: 8.1, 111: 42d,
21: 7.0 - 8.0 m, 9 I complex.

Compound Xla: 11 NMR ((CD3):80): 1d = 1.7 m 4 11: 20 =22 m, 4 H:3.7s. 211 8.1 s, 1 H; 4.3 d.
2 H: 7.0 = 7.9 m, 9 I complex. IR spectrum (KBr): 700 (C-8): 1 110 (C=S): 1 350. 1 525 (NO,): 2 850 -
2 870 (C-11 aliph.): 3 030 (C-H arom.).
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