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3-Chlorochromanon derivatives 4a,b are reacted with hydrazine hydrate to afford 3-hydrazino-2-tetrahydro(pyran or
thiopyran)chroman-4-ones 5a,b. Then compound 5a,b is reacted with carbon disulfide and acetylacetone to give 5'-thiolo -

2-tetrahydro(pyrane or thiopyran)- spiro[chroman-3,2'-

[1,3,4]-thiadiazole]-4-one 6a,b and 3,

5'-dimethyl- 2-

tetrahydro(pyran or thiopyran) spiro [chroman-3,2'- piprazine]-4-one 7a,b, respectively. a-Chlorosulfenyl chlorides 2a,b are
treated with thioacetic acid to form a-chloroalkyl disulfides 8a,b, the latter compounds 8a,b were treated with morpholine to
furnish a mixture of 1,3,4-oxadithiins 9a,b, 1,3,4,5,6-oxatetrathiocins 10a,b, 1,2,4-trithiolanes 11a,b (cis- and trans-),
1,2,4,5-tetrathiins (cis- and frans-) 12a,b. The formation of the new compounds are confirmed by spectral (IR, "H NMR, and

MS) analysis.

Keywords: Chromanone, 1,3,4-thiadiazole, Piprazine,
1,2,4,5-Tetrathiin

Chromone moiety is an important component of
pharmacophores of a number of biologically active
molecules of synthetic as well as natural origin'.
Chromanones constitute an important class of naturally
occurring substances™* and draw the attention of many
researchers due to their well-known properties as
antiinﬂammatory5 , antiallergic6, antibacterial’,
neuroprotective®, anti HIV®, antioxidant'®, antifungal'’
etc. They also display spasmolytic, cardiotonic,
antiarrhythmic'> and anticancer properties.”® Other 4-
chromanone derivatives have also been found useful in
the treatment of bronchial asthma.'* There are different
methods have been developed for the synthesis of 4-
chromanone derivatives."”"” Several studies have been
reported on 1,3,4- thiadiazole and their derivatives
because of their wide range of therapeutic activities.
Many drugs containing thiadiazole derivatives are
available in market such as acetazolamide,
methazolamide, sulphamethazole, cefazoline'***.
Sugimura et al., reported a highly regioselective
method for the preparation of pyridazine derivatives
via the aza-Diels—Alder reaction of 1,2,3-triazines
with 1-propynylamines under neutral conditions.”
The pyridazine ring is thus a part of the structures of
some therapeutic agents available on the market like
cadralazine®, minaprine®, hydralazine™, pipofezine®,
Azelastine (antiasthmatic, antiallergic, antihistaminic) B
Lynparza  (anticancer)”’,  Emorfazone  (Anti-
inflammatory, analgesic)’’. Moreover, a number

1,3,4-Oxadithiin,

1,3,4,5,6-Oxatetrathiapin, 1,2,4-Trithiolane,

of pesticides such as Diclomezine, Flufenpyr,
Pyridaben are derivatives of pyridazin-3(2H)-ones”'.
Thiosulfines/dithiranes are the compounds attracting
much objective attention’>*. The generation of
thiosulfines/dithiranes from a-chloroalkanesulfenyl
chloride via acetyl a-chloroalkyl disulfides is an
appropriate and credible preparative method**.

Experimental Details

Melting Points were taken on a digital melting
point apparatus and they are uncorrected. Infrared
spectra (KBr for solid or neat for liquid) were
measured on a Bruker-Vector 22, Germany (Cairo
university, Faculty of Science) and Mass spectra were
measured on Hewlett-Packard 5988 A (1000 Hz)
instrument, Shimadzu GCMS-QP-1000EX mass
spectrometer at 70 eV (Cairo University, Faculty of
Science). 'H and >C NMR spectra were obtained by
using a JEOL EX-500 MHz (National Research
Center, Central Services Laboratory) spectrometers
and (CDCl;) with TMS as internal standard. Chemical
shifts were quoted in & and were related to that of the
solvents. Splitting patterns were designated as follow:
s singlet; m multiplet. Elemental analyses were
operated using Mario Elementar apparatus, Organic
Microanalysis Unit, National Research Center, Cairo,
Egypt. All reactions were monitored by TLC.
Compounds 1a,b,”> 2a,b,> 3a,b.’’ and 4a,b’’ were
prepared as reported in the literature.
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Reaction of 3-chlorochromanones4a,b with hydrazine hydrate

To a solution of 3-chlorochromamone 4a or
4b (0.01 mol) in ethanol (10 mL), hydrazine hydrate
(20 mL) was added and refluxed for 4 h. The reaction
mixture was concentrated. The precipitate was filtered
off and crystallized from ethanol.

3-Hydrazinyl-2',3',5',6'-tetrahydrospiro[chromane-2,4'-pyran|-
4-one (5a, C;3H;sN,0;3)

From 4a: Grey oil with yield 62%; Rf : 0.47; IR: v
3268 cm™ NH, 3167, 3150 cm™ NH, 1690 cm™ (C=0);
'"H NMR (CDCls, 500 MHz): & = 2.15-2.82 (m, 4H,
C-(CH,),), 3.12- 3.71 (m, 4H, O-(CH,),, 3.39 (br s,
2H, NH,), 4.45 (s, 1H, 3-CH), 6.12 (br s, 1H, NH),
6.96- 7.88 (m, 4H, Ar-H). MS: m/z (%) = 248 (M",
0.98), 216 (0.24), 57 (100).

3-hydrazinyl-2',3',5',6'-tetrahydrospiro[chromane-2,4'-
thiopyran]-4-one (5b, C;3H4N,0,S)

From 4b: Pale pink oil with yield 68%; Rf : 0.30; IR:
v 3269 cm'NH, 3168, 3154 cm™ NH,, 1698 cm™(C=0);
'H NMR (CDCl3, 500 MHz): ¢ =2.11-2.51 (m, 4H, C-
(CHp),), 2.61- 2.85 (m, 4H, S-(CH,),), 3.41 (br s, 2H,
NH,), 4.65 (s, 1H, 3-CH), 6.14(br s, 1H, NH), 7.01-
7.99 (m, 4H, Ar-H). MS: m/z (%) = 264 (M", 18.16),
167 (15.86), 70 (100).

Reaction of 3-hydrazzinochromanones S5a,b with carbon
disulphide

Alcoholic potassium hydroxide solution (0.01 mol) in
ethanol (7 mL)-water (3 mL) was added to a mixture of 3-
hydrazinochromanone 5a or 5b (0.01 mol), ethanol (50
mL) and carbon disulfide (0.01 mol) with stirring. The
reaction mixture was refluxed until the hydrogen sulfide
ceased (~ 20 h). The reaction mixture was concentrated,
cooled to room temperature (r.t.), poured into an ice-water
mixture (100 mL) and acidified with concentrated
hydrochloric acid. The precipitate was filtered off and
crystallized from dioxane to give the product.

""-mercapto-2,3,5,6-tetrahydro-5""H-dispiro[pyran-4,2'-

chromane-3',2""-[1,3,4]thiadiazol]-4'-one (6a, C;,H;,N,0;S>)

From 5a: White powder with yield 81%, m.p =
221-223°C; Rf : 0.52; IR: v 1697 cm™ (C=0), 1624
cm ' (N=N). 1H NMR (CDCls;, 500 MHz): & = 2.12-
2.76 (m, 4H, C-(CH,),), 2.97- 3.52 (m, 4H, O-
(CH,),), 3.60 (s, 1H, 5"-CH), 6.89- 7.78 (m, 4H, Ar-
H), 14.01 (br s, 1H, SH). MS: m/z (%) = 322 (M",
15.88), 270 (23.96), 63 (100).

5'""-mercapto-2,3,5,6-tetrahydro-5'"H-dispiro[thiopy ran-4,2'-

chromane-3',2"'-[1,3,4]thiadiazol]-4'-one (6b, C;,H,N,0,S3)
From 5a: Yellow powder with yield 88%, m.p =

240-242°C; Rf : 0.33. IR: v 1699 cm'l(C=O), 1630

em-1(N=N). IH NMR (CDCls, 500 MHz): & = 2.01-
2.42 (m, 4H, C-(CH,),), 2.56- 2.87 (m, 4H, S-(CH,),),
3.62 (s, 1H, 5"-CH), 7.12- 7.96 (m, 4H, Ar-H), 12.10
(brs, 1H, SH). MS: m/z (%) = 338(M", 15.71), 253
(16.57), 198 (18.01), 57 (100).

Reaction of 3-hydrazzinochromanones 5a,b with acetylacetone

Acetylacetone (0.01 mol) was added to a solution
of hydrazinochromanone Sa or 5b (0.0lmol) in
dioxane (20 mL) and few drops of TEA. The reaction
mixture was refluxed for 4 h, cooled to room
temperature and the precipitate was filtered off and
crystallized from the appropriate solvent to give the
crude product.

3'-(3",6""-dimethylpyridazin-1"(2H)-yl)-2,3,5, 6-tetrahydrospiro-
[chromane-2',4-pyran]-4'-one (7a, C19H;,N,03)

From 5a: Dark red oil with yield 60%; Rf : 0.28;
IR: v 3168 cm” NH, 1689 cm(C=0); 'H NMR
(CDCls, 500 MHz): & = 1.85 (s, 1H, CH;), 2.01 (s,
1H, CH;), 2.14-2.61 (m, 4H, C-(CH,),), 2.88-3.11 (m,
4H, O-(CH,),), 4.60 (s, 1H, 3'-CH), 4.98 (m, 2H, 4"-
CH + 5"-CH), 6.98- 7.89 (m, 4H, Ar-H), 9.18 (br s,
1H, NH). MS: m/z (%) = 326(M", 1.66), 266 (4.10),
215 (21.95), 97 (100).

3'-(3",6""-dimethylpyridazin-1''(2H)-yl)-2,3, 5, 6-tetrahydrospiro-
[chromane-2',4-thiapyran]-4'-one (7b, C;9H;;N,0,S)

From 5b: Yellow oil with yield 65%. Rf : 0.40. IR:
v 3165 cm™ NH, 1697 cm™(C=0). '"H NMR (CDCl;,
500 MHz): & = 1.77 (s, 1H, CHs), 1.95 (s, 1H, CHs),
2.21-2.57 (m, 4H, C-(CH,),), 2.61- 2.86 (m, 4H, S-
(CH,),), 4.62 (s, 1H, 3'-CH), 4.80 (m, 2H, 4"-CH +
5"-CH), 7.12- 7.97 (m, 4H, Ar-H), 9.20 (br s, 1H,
NH). MS: m/z (%) = 342(M", 4.85), 272 (14.24),
218 (17.48), 109 (100).

Reaction of a-chlorosulfenyl chloride (2) with thioacetic acid

Thioacetic acid (0.8 ml, 0.01 mol) was added to a
solution of 0.01 mol of a-chlorosulfenyl chloride 2a
or 2bin 30 mL CCl, and the reaction mixture kept at
50-60 °C until completion of the reaction as judged by
TLC (3h). The solvent was evaporated to give the
corresponding product.

(RS)-3"-(Acetyldithio)-3'-chloro-2,3,5,6-tetrahydrospiro[chrom-
an-2',4-pyran]-4'-one (8a, C;sH;5CIO,S>)

From 2a: Grey oil with yield 62%; Rf : 0.22; IR: v
1708 cm(C=0), 1696 cm'(CO-CH;); 'H NMR
(CDCl;, 500 MHz): 6 = 1.24-2.27 (m, 4H, C-(CH,),),
2.48 (s, 3H, CH,), 3.42- 3.64 (m, 4H, O-(CH,),), 7.12-
7.97 (m, 4H, Ar-H). MS: m/z (%) = 358 (M,
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32.98), 326 (9.84). 291 (29.26), 248 (39.36), 220
(30.32), 172 (35.11), 78 (100).

(RS)-3"-(Acetyldithio)-3'-chloro-2,3,5,6-tetrahydrospiro[chro-
man-2',4-thiapyranf-4'-one(8b, C;s H ;5ClO;S3)

From 2b: Yellow oil with yield 68%; Rf: 0.38; IR:
v 1710 cm(C=0), 1698 cm(CO-CH3); 'H NMR
(CDCl;, 500 MHz): 6 =1.81-2.26 (m, 4H, C-(CH,),),
2.40 (s, 3H, CH3), 2.66- 2.82 (m, 4H, S-(CH,),), 6.97
- 7.67 (m, 4H, Ar-H). MS: m/z (%) = 374 (M,
61.80), 376 (70.97), 69 (100).

Reaction of disulfides 8a,b with morpholine

Disulfide 8a or 8b (7 mmol) was dissolved in 50
mL ether and treated, with stirring, with 6.0 ml
(60 mmol) morpholine, dissolved in 30 ml ether. The
rate of the addition is adjusted so as to avoid any
appreciable rise of the temperature. The reaction
mixture was then extracted three times with water,
dried over anhydrous CaCl,, and evaporated in vacuo.
The oily residue was separated by column
chromatography (silica gel, Merck 90, particle size
0.063-0.200 mm, ether-hexane 1:5 as an eluent) to
give 9a,b, 10a,b, 11a,b and 12a,b.

2,2""",3,3"",5,5""",6,6'""-octahydrotrispiro[pyran-4,2'-chromane-
3',2""-[1,3,4]oxadithiino[5,6-c[chromene-5"",4"""-pyran]-4'-one
(9a, C2H3/04S5)

From 8a: Yellow oil, yield 30% IR: v 1698 cm '
(C=0), 1607 cm'(C=C); '"H NMR(CDCl;, 500 MHz): &
=1.84 -2.16 (m, 8H, 2C-(CH,),), 3.52-4.15 (m, 8H, 20-
(CHp),), 6.91-7.98 (m, 8H, Ar-H). MS: m/z (%)= 496
[M', 19.12], 406 (15.93), 254 (5.46), 69 (100).%".

2,2'"3,3"",5,5"",6,6""-octahydrotrispiro[pyran-4,2'-chromane-
3',2"-[1,3,4,5,6]oxatetrathiocino[7,8-c[chromene-7'",4'"-pyran/-
4'-one (10a, C,sH,,04S )

From 8a: Dark yellow oil with yield 27%; Rf :
0.53; IR: v 1694 cm(C=0), 1601 cm™ (C=C); 'H
NMR (CDCl;, 500 MHz): 6 =1.78-2.06 (m, 8H, 2 C-
(CH,),), 3.01- 3.51 (m, 8H, 2 O-(CH,),), 6.88- 7.97
(m, 8H, Ar-H). MS: m/z (%) = 560 (M", 0.05), 496
(25.13), 432 (15.25), 216 (100).

cis- and trans-(3'R,5"'S)( 3'S,5''R)-2,2""", 3,3""",5,5'"",6,6'"""-
octahydrotetraspiro[pyran-4,2'-chromane-3',3"'-[1,2,4[trithio-
lane-5",3""-chroane-2"",4"""-pyran]-4',4'""-dione (11a,
CsH3404S3)

From 8a: colorless oil with yield 37%; Rf : 0.53;

IR: v 1694, 1690 cm™'(2 C=0), 1601 cm™ (C=C); 'H
NMR (CDCl;, 500 MHz): & =1.76-2.03 (m, 8H, 2 C-
(CH,),), 3.01- 3.48 (m, 8H, 2 O-(CH,),), 6.86- 7.955
(m, 8H, Ar-H). MS: m/z (%) = 528 (M", 3.05), 464
(15.28), 432 (10.19), 216 (100).

cis- and trans-2,2'""",3,3'"",5,5"""",6,6""""-octahydro-
tetraspiro[pyran-4,2'-chromane-3',3""-[1,2,4,5[tetrathiane-6"",
""-chromane-2"",4""-pyran]-4',4""'-dione (12a, C,sH,,0,S,)
From 8a: Dark red oil with yield 20%; Rf : 0.39;
IR: v 1697, 1693 ¢cm™(C=0), 1611 cm” (C=C); 'H
NMR (CDCl;, 500 MHz): 6 =1.89-2.41 (m, 8H, 2 C-
(CHa),), 2.61-2.83 (m, 8H, 2 S-(CH,),), 7.12- 7.99 (m,
8H, Ar-H). MS: m/z (%) = 560 (M', 5.63)496
(35.13), 432 (25.25), 216 (100).

2,2"".3,3"",5,5""",6,6"""-octahydrotrispirofthiapyran-4,2'-chrom-
ane-3',2""-[1,3,4]oxadithiino[5,6-c[chromne-5"",4"""-thiapyran]-
"-one (9b, CysH3,04S3)

From 8b: Dark pink oil, yield 28% IR: v 1699 cm™'
(C=0), 1610 cm '(C=C); '"H NMR: § = 1.55-2.82 (m,
16H,2C-(CH,),+ 2S-(CH,),), 7.01-7.98 (m, 8H, Ar-
H); MS: m/z (%), 52 [M’, 0.04], 464 (0.07),267
(0.67), 147 (100).*™].

2,2".3,3"",5,5""",6,6"""-octahydrotrispirofthiapyran-4,2'-chrom-
ane-3'2"-[1,3,4,5,6]oxatetrathiocino[7,8-c[chromene-7"",4""'-
thiapyranf-4'-one (10b, C,sH,,0 ,S¢)

From 8b: Dark yellow oil with yield 28%; Rf :
0.53; IR: v 1694 cm™'(C=0), 1601 cm” (C=C); 'H
NMR (CDCl;, 500 MHz): & =1.78-2.06 (m, 8H, 2 C-
(CHa),), 3.01- 3.51 (m, 8H, 2 O-(CH,),), 6.88- 7.97
(m, 8H, Ar-H). MS: m/z (%) = 592 (M, 1.05), 528
(25.13), 464 (15.25), 248 (100).

cis- and trans- (3'R,5"'S)( 3'S,5"'R)-2,2"""", 3,3"""",5,5"""",6,6"""'-
octahydrotetraspiro[thiapyran-4,2'-chromane-3',3""-[1,2,4]
trithiolane-5",3"""-chromane-2"",4"""-thiapyran|-4',4"""-dione
(11b, C36H340,S5)

From 8b: colorless oil with yield 38%; Rf : 0.53;
IR: v 1694, 1690 cm™(2 C=0), 1601 cm™ (C=C); 'H
NMR (CDCl;, 500 MHz): 6 =1.76-2.03 (m, 8H, 2 C-
(CHy),), 3.01- 3.48 (m, 8H, 2 O-(CH,),), 6.86- 7.955
(m, 8H, Ar-H). MS: m/z (%) = 560 (M", 3.05), 496
(15.28), 464 (10.19), 248 (100).

cis- and trans-2,2""",3,3"",5,5"""",6,6""""-octahydrote
traspirofthiapyran-4,2'-chromane-3',3"-[1,2,4,5] tetrathiane-
6"",3""-chromane-2"",4"""-thiapyranj-4',4"""-dione (12b,

Cy6H5,058¢)
From 8b: Dark red oil with yield 20%; Rf : 0.39;

IR: v 1697, 1693 ¢cm™(C=0), 1611 cm” (C=C); 'H
NMR (CDCls, 500 MHz): & = 1.89-2.41 (m, 8H, 2 C-
(CH,),), 2.61-2.83 (m, 8H, 2 S-(CH,),), 7.12- 7.99 (m,
8H, Ar-H). MS: m/z (%) = 592 (M, 5.63),528
(35.13), 464 (25.25), 248 (100).

Results and Discussion
The chloro derivatives 4a,b were reacted with
hydrazine hydrate and gave the corresponding 3-
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hydrazino-2-tetrahydro(pyrane orthiopyrane) chroman
-4-ones 5a,b according to Scheme 1. The IR spectra
of these formed compounds showed a characteristic
absorption bands at v3265 and (3167-3150) cm™, at v
3269 and  (3168-3154) cm’,  respectively
corresponding to the amino groups NH & NH,,
respectively. The '"H NMR spectra showed the NH
group as singlet at 56.12 ppm of compound 5a and at
86.14 ppm of compound 5b in addition to the other
protons of these compounds. 5"-mercapto-2,3,5,6-
tetrahydro-5"H-dispiro[pyran/thiapyran-4,2'-chromane-
3'2"-[1,3,4] thiadiazol]-4'-one 6a,b were furnished
from the reaction of 3-hydrazino-2-tetrahydro(pyrane
or thiapyran) chroman-4-ones S5a,b with carbon
disulphide in ethanolic potassium hydroxide (Scheme
1).The desired products were characterized by physical
and spectral data. Thus, IR spectra of compounds 6a,b
showed a characteristic absorption band at v 1624 cm™,
at v 1630 cm™ respectively which corresponding to the
amide group (N=N). The 'H NMR spectra of
compounds 6a,b showed the singlet signal at
0 1401 ppm and at & 12.10 ppm, respectively
corresponding to the SH group in addition to the
protons of these compounds.

(o]
o}
SCI /\ (o}
SOCl HN [o] S—N 0
— Cl — \—/
(6] —_— Cl
O
(¢}
X X
la,b 2a,b

3-Hydrazino-2-tetrahydro(pyrane orthiapyran)-
chroman-4-ones 5a,b also, reacted with acetylacetone
to yield 3'-(3",6"-dimethylpyridazin-1"(2H)-yl)-
2,3,5,6-tetrahydrospiro[chromane-2',4-pyran/thiapy-
ran]-4'-one7a,b (Scheme 1), which confirmed via IR,
'H NMR, and MS spectra. Whereas, IR of compound
7a showed a characteristic absorption band at v 3168
cm(NH), 1689 cm™(C=0). and of compound 7b
showed at v 3165 cm(NH),1697 cm(C=0). The
'H-NMR spectrum of compound 7a showed the
singlet signals, at o 1.85 and at 6 = 2.01 ppm for the 2
CH; groups, 4.60 (s, 1H, 3'-CH), 4.98 (m, 2H, 4"-CH
+ 5"-CH), 9.18 ppm (br s, 1H, NH). in addition to the
protons of the compound. While the 'H-NMR
spectrum of compound 7b showed the singlet signals,
at 61.77, 1.95 (s, 2H, 2 CHj), 4.62 (s, 1H, 3'-CH),
4.80 (m, 2H, 4"-CH + 5"-CH), 9.20 ppm (br s, 1H,
NH) besides the other protons of the compound.

The compounds a-chlorosulfenyl chloride 2a,b
were treated with thioacetic acid in CCl,; at 50 °C to
give oa-chloroalkyl disulfides 8a,b according to
Scheme 2, and the formed compounds were
confirmed by spectral data (IR, 'H NMR, MS).
Where, IR spectrum of compound 8a showed a

3a,b X
H,0,/
AcOH
(o}
NHNH
2 NH,NH,H,0 Cl
S r——
o (o)
X X
Sa,b
i 4a,b
CH}COCHZCV w:omcmson
CHs O N =N
SH
0 HNTYY >
b s
(o}
CHj3 X
() 6a,b
7a,b

2,X=0;b,X=8

Scheme 1 — Synthesis of compounds 5-7
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HN [0}
-
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S
\5\ + 07
,S ] X
S N S
X
lOa,b 9a,b

o @%fz@

lZa ,b (cis-)

12a,b (trans-)

Scheme 2 — Synthesis of compounds 8-12

characteristic absorption band at v1708 cm™(C=0),
1696 ¢cm™(CO-CHs) and of compound 8b showed at
v1710 cm™(C=0), 1698 cm™'(CO-CH3). The 'H-NMR
spectra showed a characteristic singlet signal at & 2.48
and & 2.40 ppm corresponding to the CO-CH; group
of compound 8a and 8b, respectively.

However, a-chloroalkyl disulfides 8a,b were treated
with morpholin in ether at 50°C, according to reported
procedure,”*®  to  afford four  components:
2,2"3.,3".5,5",6,6"-octahydrotrispiro[pyran-4,2'-
chromane-3',2"-[1,3,4]oxadithiino[5,6-c]chromene-

5" 4"-pyran]-4'-one (9a,b) (as known compounds)?,
2,2"3.,3".5,5",6,6"-octahydrotrispiro[pyran-4,2'-
chromane-3',2"-[1,3,4,5,6]oxatetrathiocino[7,8-c]-
chromene-7",4"-pyran]-4'-one (10a,b), cis- and trans-
(3'R,5"S)( 3'S,5"R  )-2,2",3,3™,5,5",6,6""-octahydr

otetraspiro[pyran-4,2'-chromane-3',3"-[1,2,4]trith  iola
ne-5",3"-chromane-2",4""-pyran]-4',4"-dione (11a,b),
and cis- and trans-2,2",3,3",5,5"",6,6™"'-
octahydrotetraspiro[pyran-4,2'-chromane-3',3"-
[1,2,4,5]tetrathiane-6",3"'-chromane-2",4""-pyran]-
4'4"-dione (12a,b) which are separated by column
chromatography (silica gel, Merck 90, particle size
0.063-0.200 mm, ether-hexane 1:5 as an eluent)
(Scheme 2). IR spectrum of compound 10a showed a
characteristic absorption band at v1694 ¢cm™(C=0) and
of compound 10b showed at v1694 c¢m™'(C=0). The
'H-NMR spectra showed the signals corresponding to
the protons of the compounds10a and 10b, whereas the
MS spectra of compounds 10a,b shows the molecular
ion peak at m/z 560, 592, respectively.IR spectra of
compounds 11a,b showed a characteristic absorption
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L]

C +

[4+4]

2B ———» 12ab(cis- or trans-)

11a,b (cis- or trans-)

Scheme 3 — Synthesis of compounds 9-12

band at v1694, 1690 cm” (2 C=0). The 'H-NMR
spectra showed the signals corresponding to the
protons of the compounds 11a and 11b, whereas the
MS spectra of compounds 11a,b shows the molecular
ion peak at m/z 528, 560, respectively. However the
compounds 12a,b were confirmed by spectral data (IR,
'H NMR, MS). Where, IR spectra showed a
characteristic absorption band at v1697, 1693 cm’
(2 C=0), The 'H NMR spectra showed the signals
corresponding to the protons of the compounds 12a
and 12b, whereas the MS spectra of compounds 12a,b
shows the molecular ion peak at m/z560, 592,
respectively. The formation of the four compounds 9-
12 could be explained via Scheme 3.

Conclusion

3-Chlorochromanon derivatives were treated with
hydrazine hydrate afforded 3-hydrazino-2-
tetrahydro(pyran or thiopyran)chroman-4-oneswhich
reacted with carbon disulfide and with acetylacetone
to give 5'-thiolo - 2-tetrahydro(pyrane or thiopyran)-
spiro[chroman-3,2'- [1,3,4]-thiadiazole]-4-one and
3', 5'-dimethyl- 2-tetrahydro(pyran or thiopyran) spiro
[chroman-3,2'-piprazine]-4-one,respectively. a-Chlo-
rosulfenyl chlorides were treated with thioacetic
acid to form a-chloroalkyl disulfides, the latter

compounds were reacted with morpholine to yield a
mixture of 1,3,4-oxadithiins, 1,3,4,5,6-oxatetrathiocins,
1,2 4-trithiolanes (cis- and trans-), 1,2,4,5-tetrathiins
(cis- and trams-), which are separated via column
chromatography.
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