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ABSTRACT

The reaction of spiro[2,6-di-p-anisylpiperidine-3°,4-1°, 2’, 4°, 5’-tetrahydro-s-
tetrazine-6’-thione] 1 obtained from 2,6-di-p-anisylpiperidin-4-one and thiocarbohydrazide,
with chloroacetic acid results in the facile synthesis of 6’-(7’H)-oxospiro[2,6-di-p-
anisylpiperidin-3°,4(4’ H)-[2H]thiazolo[3,2-b]-s-tetrazine] 2. 7’-arylidene derivatives 3a-b
have been prepared by the condensation of thiazolidinone 2 with aldehydes. Condensation of
3a with hydrazine hydrate yielded 3, 3a-dihydro-2H-3-aryl-2’°, 6’-di-p-anisylspiropiperidin-
4°, 7(8H)-[6H] pyrazolo [3,4-d|thiazolo[3,2-b]-s-tetrazine4. The antibacterial activity of some
of the compounds have been evaluated.
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INTRODUCTION

In continuation of my earlier studies on the synthesis of biologically active bridgehead
nitrogen heterocyclic systems'™, I report herein the synthesis of novel thiazolo-s-tetrazine and
the antibacterial properties associated with them.

The required compound spiro[2,6-di-p-anisyl piperidine-3°,4-1°,2°,4°,5’-tetrahydro-s-
tetrazine-6’-thione] 1 was obtained by the reaction of 2,6-di-p-anisylpiperidin-4-one™
withthiocarbohydrazide following the method of Lamon™". Condensation of compound 1 with
chloroacetic acid furnished the compound 2. 7’-Arylidene-6’-(7’H)-oxospiro[2,6-di-p-
anisylpiperidine-3’,4(4’ H)-[2H]thiazolo[3,2-b]-s-tetrazine] 3 were prepared by the
condensation of thiazolidinone 2 with aldehydes. Condensation of compound 3a with
hydrazine hydrate yielded in one step the cyclized product 3, 3a-dihydro-2-H-3-aryl-2’, 6’-di-
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p-anisylspiropiperidine-4’, 7(8H)-[6H]-pyrazolo[3,4-d|thiazolo[3,2-b]-s-tetrazine 4. The
structures of compounds 1, 2, 3a-b&4 were established by their IR and PMR spectral data.

The parent thiazolidinone2 showed a carbonyl absorption at 1728 cm” but the
unsaturation at 7’-position being conjugated with the carbonyl group at 6’-position as in
arylidenethiazolidinones(3a-b) produced a bathochromic shift™ as expected. The carbonyl
absorption appeared at 1702 cm™ for compound 3a, 1704 cm™ for compound 3b. Lack of
absorption in the spectra of compound 4 at 1700-1728cm™ showed the absence of a carbonyl
group thereby suggesting the cyclic structure.

ANTIBACTERIAL ACTIVITY

The compounds 1 and 3b were evaluated for their antibacterial activity (in vitro)
against the gram-positive Staphylococcus aureus and gram-negative Escherichia coli,
Pseudomonas aeruginosa and Bacillus subtilis by neat samples & serial plate dilution
method™. Compound 1 is sufficiently active against all the four organisms while the
compound 3b is active against both E. coli and S. aureus. The concentration of the
compounds used was 125ug/ml.

EXPERIMENTAL AND RESULTS

TLC was run on silica gel G plates using acetone-benzene (1:3) as irrigant. Melting
points are uncorrected. IR (KBr)(cm™) and "H NMR (CDCls) (ppm downfield from TMS)
spectra were recorded on a Hitachi-215 and Varian VXR-200 MHz spectrometers
respectively. C, H and N analyses were carried out on a Yanaco MT-3 (Japan) analyser.
Spiro[2,6-di-p-anisylpiperidine-3°,4-1°,2°,4°,5’-tetrahydro-s-tetrazine-6’-thione]1a

It was prepared in 65% yield by the reaction of 2,6-di-p-anisylpiperidine-4-one with
thiocarbohydrazide according to the method of Lamon, m.p. 130°C. (Found : C, 60.74; H,
5.91; N, 17.43; S, 8.38. C,0H23N5SO, requires C, 60.45; H, 5.79; N, 17.63; S, 8.06%); IR :
840 (1,4-disubstituted benzene rings), 1220 (C=S), 1520 (C-N stretching), 3375 (N-H
stretching).

Similarly spiro [2,6-diphenylpiperidine-3°, 4-1°,2°,4’,5’-tetrahydro-s-tetrazine-6’-
thione] 1b was prepared in 61% yield by the reaction of 2,6-diphenylpiperidin-4-one with
thiocarbohydrazide having m.p. 157°C. (Found : C, 63.48; H, 6.40; N, 20.36; S, 9.27.
Ci1sH»1N5sS requires C, 63.71; H, 6.19; N, 20.64; S, 9.43%); IR : 710, 755 (mono-substituted
benzene ring), 1225 (C=S), 1520 (C-N stretching), 3340 (N-H stretching), 3030 (aromatic C-
H stretching).

6’-(7’ H)-oxospiro|2,6-di-p-anisylpiperidine-3°, 4(4° H)-[2H] thiazolo[3,2-b]-s-tetrazine] 2a

A mixture of compound 1a (5.0g, .012 mole), chloroaceticacid (1.19g, 0.012 mole),
anhyd sodium acetate (0.984¢g, 0.012 mole) in absolute ethanol was refluxed for 6 hr on steam
bath, cooled and allowed to stand overnight. The solid, thus obtained was filtered, washed
well with water and recrystallized from alcohol, yield 3.0g (54.54%), m.p. 120°C. (Found : C,
60.27; H, 5.48; N, 16.32; S, 7.58. C»nH»3NsSO; requires C, 60.41; H, 5.26; N, 16.01; S,
7.32%); IR : 835(1, 4-disubstituted benzene ring), 1525 (C-N stretching), 1600, 1620 (C=C &
C=N), 1725 (C=0), 3040 (aromatic C-H Stretching).

Similarly 6’-(7’H)-oxospiro[2,6-diphenylpiperidine-3’,4(4’ H)-[2H]thiazolo [3,2-b]-s-
tetrazine] 2b was prepared from 1b having m.p. 172°C, yield 3.0g (53.76%). (Found :C,
63.61; H, 5.28; N, 18.67; S, 8.70%. C,0HNsSO requires C, 63.32; H, 5.54; N, 18.46; S,
8.44%); IR:700, 755 (monosubstituted benzene ring), 1520 (C-N stretching), 1590, 1610
(C=C & C=N), 1720 (C=0), 3040 (aromatic C-H stretching).
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7’-Arylidene-6’-(7’ H)-oxospiro[2,6-di-p-anisylpiperidine-3°,4(4’ H)-[2 H]thiazolo[3,2-b]-
s-tetrazine] 3a;

A mixture of compound 2a (1.5g, .0034 mole), p-chlorobenzaldehyde (0.477g, .0034
mole), anhyd. sodium acetate (0.278g, .0034 mole) in gl acetic acid (30 ml) was heated under
reflux for 3 hr. The reaction mixture was half concentrated, poured into cold water. The solid
thus separated was filtered and recrystallized from ethanol, m.p. 115°C, yield .700g
(37.43%). (Found: C, 61.53; H, 4.56; N, 12.91; S, 5.67. C,3H2¢NsSO;Cl requires C, 61.36; H,
4.74; N, 12.78; S, 5.84%); IR : 840 (1,4-disubstituted benzene rings), 1515 (C-N stretching),
1600, 1625 (C=C & C=N), 1700 (C=0), 3030 (aromatic C-H stretching); '"H NMR (CDCl;) :
1.64 (1 H, s, -NH group at N-1), 2.03 (2H, s, -NH group at N-2* & N-4’), 3.72 (6H, s, OCHj3;
group), 7.19 (1H, s, = CHAr), 7.29- 7.68 (12H, m, ArH).

A similar method was adopted for the synthesis of compounds 3a,, 3b;&3b,, their
characterization data are given in Table-1.

3, 3a-dihydro-2H-3-aryl-2’, 6’-di-p-anisyl spiropiperidine-4’, 7-(8H)-[6H]-pyrazolo[3,4-
d|thiazolo[3,2-b]-s-tetrazine 4a;(Ar=p-Cl-C¢Hy)

A mixture of compound 3a; (.500g, .0009 mole), hydrazine hydrate (0.045g, .0009
mole), anhyd. sodium acetate (.073g, .0009 mole) in gl acetic acid (30ml) was heated under
reflux for 6hr. The reaction mixture was half concentrated, cooled and poured into cold
water. The solid thus obtained was filtered and recrystallized from gl acetic acid,m.p. 160°C,
yield .300g (56.60%). (Found: C, 61.24; H, 4.51; N, 16.49; S, 5.29. C30H23N7SCIO, requires
C, 61.48; H, 4.78; N, 16.73; S, 5.46%); IR : 835, 840(1, 4-disubstituted benzene rings), 1520
(C-N stretching), 1600, 1620 (C=C & C=N), 3040 (aromatic C-H stretching), 3320 (N-H
stretching); "H NMR (CDCls) : 1.80 (1H, s, -NH group at N-17), 2.26(2H, s, -NH group at N-
6 & N-8), 3.39(6H, s, -OCHj group), 1.17 (4H, d , C3--H&Cs-H), 3.56(2H, t, C»-H &Cg-
H),7.06 ( 1H,d ( J=8.0 Hz), C3,-H) ,7.34 ( 1H,d ( J=8.0 Hz), C5-H) , 7.18(1H,s, -NH at N-2),
6.71-7.40 (12H, m, aromatic protons).

A similar method was adopted for the synthesis of compound 4a, (Ar=p-H3CO-C¢Hy),
the characterization data of which is given in Table 2.
3,3a-dihydro-2H-3-aryl-2’,6’-diphenylspiropiperidine-4’,7-(8 H)-|6 H]-pyrazolo[3,4-
d]thiazolo|3,2-b]-s-tetrazine 4b; (Ar=p-CIl-C¢H,)

A mixture of compound 3b; (.500g, .0009mole), hydrazinehydrate (.045g, .0009 mole), anhyd. sodium
acetate (.045g, .0009 mole), anhyd. sodium acetate ( .073g, .0009 mole) in gl acetic acid (30 ml) was
heated under reflux for 6 hr. The reaction mixture was half concentrated, cooled and poured into cold
water. The solid thus obtained was filtered and recrystallized from gl. acetic acid, m.p. 175°C, yield .250g
(48.73%). (Found: C, 62.63; H, 5.38; N, 18.79; S, 6.42. Cy7H6N;SC1 requires C, 62.85; H, 5.04; N, 19.01;
S, 6.20%); IR : 700, 755, 830, 840 (monosubstituted and 1, 4-disubstituted benzene rings), 1520 (C-N
stretching), 1600, 1620 (C=C &C=N), 3030 (aromatic C-H stretching), 3280,3300 ( N-H stretching); 'H
NMR (DMSO) : 1.22(1H, s, -NH group at N-1"), 2.23 (2H, s, -NH grp at N-6 & N-8), 1.14 (4H.,d, C;-H &
Cs-H), 3.54 (2H, t, C,-H & C¢-H), 6.58 (1H, d (J=7.0Hz), G3,-H), 7.87 (1H, d (J=7.0Hz), C; - H), 6.93-
7.89 (14H, m, Ar-H) , 7.19 ( 1H,s, -NH at N-2).

A similar procedure was adopted for the synthesis of compound 4b,(Ar=p-H3;CO-C¢Hy), the
characterization data is given in Table-2.

6'-(p-chlorophenyl)-7'H-spiro|2,6-di-p-anisyl piperidine-3', 4(4'H)-[2H]thiazolo[3,2-b]-s-
tetrazine|hydrobromide 5a (R=C1)

A mixture of compound la(1.0g, 0.0025 mole), p-chlorophenacyl bromide (0.583g, 0.0025 mole), absolute
alcohol (40ml) was heated under reflux for 3 hr on steam bath. The reaction mixture was half concentrated,
cooled. The solid thus separated was filtered and recrystallized from alcohol, yield 0.500g (37.59%), m.p.
95°C. (Found : C, 63.42; H, 4.68; N, 13.43; S, 6.38. C23H26NsSO,C1 requires C, 63.21; H, 4.89; N, 13.17;
S, 6.02%); IR : 830, 842 (1, 4-disubstituted benzenerings), 1515 (C-N stretching), 1615, 1625
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(C=C&C=N), 3040 (aromatic C-H stretching); '"H NMR (CDC13):1.25(1H, s, -NH group at
N-1), 1.62(2H, s, -NH group at N-2' & N-4"), 3.83 (6H, s, OCHj group), 7.26(1H, s, C-7’-
H), 7.54-7.69 (12H, m, ArH).

A similar procedure was adopted for the synthesis of compd. 5b (R=Br) having m.p. 100°C, yield 0.500g
(34.48%). (Found : C, 58.57; H, 4.29; N, 12.36; S, 5.31. C3H26NsSO,Br requires C, 58.33; H, 4.51; N,
12.15; S, 5.55%); IR : 835, 840 (1, 4-disubstituted benzene rings), 1510 (C-N stretching), 1600, 1625
(C=C & C=N), 3040 (aromatic C-H stretching).

TABLE-1 Characterization data of compounds 3a;, 3b;& 3b,

Compd. | Ar m.p. | Yield | Mol. Formula | Found (%)/Calcd.
°C Y% C H N S

332 p—H3CO—C6H4 110 32.25 C30H29N5SO4 64.27 5.12 12.65 5.71
(64.08 | 5.34 | 12.89 |5.89)

3b, p-Cl-C¢Hy 160 | 37.00 | C7H24NsSOCI | 64.81 | 4.89 | 13.73 | 6.09
(64.60 | 4.78 | 13.95 |6.38)

3b, p-H3CO-CeHy | 150 | 51.00 | CosHa7NsO,S | 67.47 | 5.17 | 14.29 | 6.13
(67.60 | 5.43 | 14.08 | 6.43)

TABLE-2 Characterization data of compounds 4a,& 4b;

Compd. | Ar m.p. | Yield | Mol. Found (%)/Calcd.
°C % Formula C H N S
4a, p-H3CO-CHy | 145 | 39.00 | C30H3N7SOs | 64.28 | 5.12 | 1698 |5.21
(64.02 | 5.33 16.86 | 5.50)
4b, p-H3CO-C¢Hy | 165 | 38.91 | CosHpoN7SO | 62.58 | 5.79 | 19.41 | 6.43
(62.75 | 5.67 | 19.17 | 6.26)

E r lafar=pH CO-C HL)
P d 1 JAr=c b}
b i

L CICHOOOH. NaAc i ATCHO, anbyd, HaDAc
i,  Hydrasine Hydrate, anhyd. NaQAe, g AcOH, v, RCCCH B, absoluate abtechol

SCHEME-1

1160




A. R. Ahlawat et al. / Heterocyclic Letters Vol. 7| No.4|1157-1161|4Aug-Oct|2017

ACKNOWLEDGEMENT

The author is thankful to Dr. Jacob Klug of Ben-Gurion University of Negev, Israel

for IR, PMR spectra, to Dr. Saran Sudhir, Department of Pharmacology, Medical College,
Rohtak for biological screening, to authorities of Maharaja Surajmal Institute of Technology
for supportive environment and to Head of the Chemistry Department, MaharshiDayanand
University, Rohtak for providing laboratory facilities.

REFERENCES

1.
1.
1il.
1v.

V.
V1.
Vil.
Viil.
IX.
Xi.
Xil.

Xiil.

X1V.

V.R. Venkataraman and K.Sithik Ali, Indian J. Heterocyclic Chem., 10, 2001, 219.
V.R. Venkataraman and K.Sithik Ali, Indian J. Heterocyclic Chem., 11,2001, 93 .
Jag Mohan &AnjaneyuluGSR, Indian J. Chem, 26B, 1987, 473.

Jag Mohan, Organic preparations and procedures (International Briefs, USA), 24,
1992, 523.

Jag Mohan, Singh V & Malik N, Indian J. Chem., 34B, 1995, 1105.

Jag Mohan & Kumar V, Indian J. Chem, 36B, 1997, 414.

Jag Mohan & Kumar V, Indian J. Chem, 37B, 1998, 95.

Jag Mohan &Kataria S, Indian J. Chem, 37B, 1998, 713.

Jag Mohan, Indian J. Chem, 38B, 1999, 867.

Jag Mohan, Anupama, Kumar A &Khatter D, Indian J. Chem, 41B, 2002, 400.

M. Balasubramanian and N. Padma, Tetrahedron, 19, 1963, 2135.

R.W.Lamon, J. Org. Chem., 34,1969, 756.

H.M. Randall, R.G. Fowler, H. Fuson and J.R. Dangle, Infrared determination of
organic structures (Van Nostrand, New York), 1949.

R. Cruickshank, J.P. Duguid, B.P. Marmion and R.H.H. Smain, Medical
Microbiology, Vol. 2, Chuchill Livingstone, New York, 1975, 190.

Received on October 26, 2017.

1161



