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Abstract: A series of new 3-(N-l,3-diarylpyrazol-5-yl)anVmo-2//-[l,4]-benzoxa/ thiazines (4a-c, 5a & 
6a-c) and 3-(N-l,3-diarylpyrazol-5-yl)iminomethyl chromones (8a-e) have been synthesized from 5-
amino-l,3-diaryIpyrazoles (1). 

Introduction 

The synthesis of heterocycles with a pyrazole nucleus has been attracting much attention because of their 
pharmacological interest such as antianxiety1, antipyretic, analgesic, antiinflammatory2 and antimicrobial3 

properties. Several arylpyrazoles have been reported as non-nucleoside HIV-1 reverse transcripatase 
inhibitors4 and apoptis inducing agents useful in the treatment of prostrate cancer5. A number of 
carbamoyl pyrazoles with anticoagulant activities have also been reported6. Chromone moiety forms part 
of a number of compounds with medicinal properties like anticancer7, neuroprotective8 and antioxidant 
activities9. Furthermore, simple benzofused 1,4-oxazines and thiazines are receiving great attention in 
medicinal research as interesting pharmacophores with their presence in drugs like Ofloxacin10 

(antibacterial) and Semoliadil 1 (antihypertensive). In view of these observations and in continuation of 
our interest in library synthesis of pyrazoles12, chromones13 and benzoxa/thiazines14, we report herein the 
synthesis of some new pyrazolylaminobenzoxa/thiazines 4 & 6 and pyrazolyliminomethyl chromones 8. 

Results and Discussions 

Various 5-aminopyrazoles 1, required in the present work were prepared by reaction of different 
benzoylacetonitriles with phenylhydrazines in refluxing isopropanol in the presence of montmorillonite 
MK-10 as solid acid catalyst15. Reaction of 3-oxobenzoxa/thiazines with phosphorousoxy chloride gave 
the iminochlorides16 (2 & 3), which were reacted in situ with 1 to furnish the 
pyrazolylaminobenzoxa/thiazines 4, 5 & 6 in moderate to good yields as crystalline solids. Compounds 4 
& 6 exhibited signals around δ 4.7 and 3.6 for -OCH2 and -SCH 2 protons and are in tautomeric 
equilibrium with 4' & 6' in the amidinic region17. Compound 5 exhibited a doublet (δ 1.58) and a quartet 
(δ 4.75) for OCHCH 3 protons. 

3-Formylchromones readily react with primary aromatic amines to give a mixture of the anil and 
the adduct which is formed by further addition of amine to anil. Pure anils can be obtained by carrying out 
the reaction in the presence ofp-toluenesuffonic acid18. In the present work, anils 8 were obtained in good 
to excellent yields by reaction of 3- formyl chromones 7 with aminopyrazoles 1 in refluxing benzene in 
the presence of montmorillonite MK-10. Compounds 8 exhibited characteristic signals for chromone C-2 
and CH=N protons in their 'H NMR spectra. The structures of the products 4 - 6 & 8 were based on their 
correct elemental analyses, "H-NMR, IR and Mass spectra of representative compounds (Table-1). 

19 



Vol. 12, No. 1, 2006 Synthesis of 3-(N-l,3-diaryl pyrazol-5-yl)amino-2H-[ 1,4] 
bezoxa/thiazines and 3-(N-l,3-diarylpyrazol~5-yl) 

R: 

h2N Ν 

2X = Ο 
3 X = S 

1 
CHO 

Ν Ν Ν 
Η 

.Ν 

R, 

4 Χ = Ο, R4 = Η 
5 Χ = Ο, R4 = CH3 

6 Χ = S, R, = Η 

4" Χ = Ο 
5' Χ = S 

C=N Ν 
Η 

Scheme I 

20 



G.Jagal/i Reddy el al. Heterocyclic Communications 

so 
Ό I 
ο LT> 

Ε 
Q . 
& , 

CO 

at § 

Γ— ΪΛ JL, 
o s ^ 

ο 

I 
CO 
O s 
s 6 

Ξ Κ 
„ Ό 

m w 
00 s o 
s o 

X Γ-; 
- r -

w ' 
Ό C ? 
c o i 
s o T , 

s ^ 

<N 

cn Γ— 

c o , - i 
^ 3 3 
•=3- c o 

5 ί 
i n £ ε 

CN 
Κ γ -

C/Γ r 

OO t n 
c o $ 

χ α 

a s 

i /f t— 

c o , - i 
^ χ 

r o 

3 

£ £ 
i n τ ι -
0 0 
s o ε 

- / - ζ s o 
Κ σ ^ 
— r -

λ I 
cn r—I 

¥ ^ 
c o r -
s o ^ 

Κ ^ 

ε 
W - — ' 

C ? X X 
1 r*"1 
c o 

- c « 
cn C - O 

r ^ τ Γ r i 
c o <—> c o 
c n r— o o 

X ^ 

~ ε " CO •• ' 

η ^ „ 

E' s κ 
CM 

SO 
Γ - ( Ν 

χ ; Κ — ' 
CO <Ν 

t— — 
CO O s 
( Ν s o 

χ ί 

Χ 
•3-

^ ΓΜ 
Γ -
c o ( < 
s o ^ 
^ χ 

Κ <Ν 

ί Ο ™ 

C S ^ 

Κ ( Ν 

Ο ο ο 
m Γ -Ι< 
SO „ 

- α 
- α 

SO 
r -

• Ό - Ω 

Γ -
CO 
0 0 

/ ν χ 
CO 

o s 

CO 

ό ^ Β 

ΟΟ TJ-
i n ο ο s o 
^ « t ^ 

Ε ± 
CO 

-σ ε 
ΟΟ Ο 
ι η ο ο 

^ i r ' 

ε c/T 
CO ( Ν 
Ό ^ Ο 

Ό 
- α 

CO 

o o 

Χ 
κ £ 

•· CO ε ^ 

τ ) -Ό 

Ü "Ο Χ -α 
? ? 
^ ι - -

Κ 

2 - α 

( Ν 

on 

E S 

• ν ο 

ε" 

χ χ 
ν ο 

— ΙΓ) 
CO 

χ χ 

χ 
( Ν 

J O 
w C O ^ 
^ ^ ^ 

^ o d 
/ - ζ ' 

•"Τ ( Ν -Ό •Ό 
^Ο \0 
CO ON 

( Ν 
A O ς ? « Γ 

» I Λ 
ί " 0 Ι ^ 
S C « 

^ ο ΟΟ 

Ο <Ν Ο 

^ ^ S 
CO ^ „ 

^ τ~~ι ο ο 

^ - ο ^ ιη Ό t~» 
ΟΟ φ Χ 
CO σ \ ^ q 

CN ^ D —< 

' Ο 
Κ ΟΟ 

ε " ^ 
^ CN 
VO 
CO £ 
^ ^ 

CO CM 

C T ο 
Κ Ό 
^ ο ό 

Τ 3 χ ; 
a s 
ο ο ( Ν 

^ - τ ί 

^ χ 

i ο ο 

3 Κ ^ 
( Ν Ε 

φχΧ 
Χ μ -

σ \ 
σ \ 

- α ^ 
C/} "—-

Ζ! σ ) 
^ ^ -
VO „ ^ 

CO „ 

« ε 

^ Ν Ο 
C h χ 
\ ο 2 -

r, 7 3 

(Ν^ Τ 3 >5 <Λ" οο 
« Φ σ \ 
ΪΛ t ΟΟ 

^ ^ο 
T f ^ Ο ON 
Μ OO ( Ν 

( Ν χ ; 
« ο Ε 
r - - —ι 

Ζ 

_ ο 
03 

Ο 

-α 
c 
3 

£ υ 

OS 0 ? 
O s 

SO Ρ 
o o 

o 
( N 

Φ Γ -
ΟΟ ο O s s o 

-3·' CO CO o i CO r - i ( Ν CO CN o i 

VO 
ι ο ( Ν ο 

r -
s o 

CO s o SO 
CN 

ο 
O s 

O s 

•<3" τ Τ CO Tt- •3·' i r i > o 

CN 
s o O s 

SO 
( Ν 

CO 
i n CO Ο 

O s ο 
Ι Ο 

ο ο 
SO 

ΟΟ 
s o 

CO 
SO 

co" 
s o 

SO 
s o 

s d 
SO 

Ö Ö Ö 
Γ -

Ö 

-3" 
-3-

s o 
Γ-; 

o ? 
i n 

0 0 
Γ- ; ,6

5
) 

^3" CN" 
O s CN 

o " 
ο 

r s CN CO CO CO CO ο 
ϊ—1 

O s Ö ο 

SO 
t - ; 

Tj-
>ri 0 0 

0 0 
i n 

r - s o 
CO 

τ—Η 
SO 

i n 
CN 

Γ -
ΟΟ ο 

CO c n •=3· TT i n > n τ Η -3" i n 

SO 
T f 

O s 
CO 

s o 
i n 

CN 
- 3 ; 

r - CO SO 
s o 

CN 
CO 

SO SO^ 
O s 
SO 

O s 
VO 

CO CO 
SO 

CO 
r -

CO 

J 2 
3 

£ 
ο 

Ο 
g 

υ r -

Χ 
CO 
fN 

U 

Ο 

2 Ol 

C J 
>o 

X 
CO 
π u 

ο •rt 
Ζ 
o t u 00 

X η · 
r i u 

ο 
g 

υ 
r l 

κ Ό 
Π 

υ 

ο ̂ 
2 
υ 

CO 
<Ν 

Ε νθ 
Ο) 

Ο 

ο ο 

ΟΙ 

υ 
ν© 

κ CO 

C J 

t u σ\ 
Χ 

Ol 
C J 

2 
<N 

Ε 
«Ο 
η 

ο 

2 
t u οο 

Χ 
π U 

ο 
CO 

(Ν Χ r -(Ν υ 

ω ^ 

α . u 
B c 

04 

et 

04 
* 

Ό & 

Ξ 
ο 

C J 

ι CN O s o o r - CO r - OO 
t r - SO SO SO r - r - Γ -

ο 
o o s o s o CN CN) SO ο ο ο ΟΟ 
r - 0 0 Ο ON Ο 

·—1 CN CN ON CO 
SO Ö ο 4 0 0 0 0 0 0 s i 
Γ— 0 0 ο O s ο t—< ON 0 0 o o r~< 

CN 
1 1 

CN CN ' ' CN ' 1 

κ κ U U G X X Ε X X 

CO CO CO CO X X I X X 
υ U t u Κ C J υ t u ο C J C J 

CO CO CO CO CO CO 
κ Κ κ , X X X χ V C J Ο C J υ C J υ t u Ο 

a X ! u « X ! 05 S3 ο es χ ι 
T t TT >n <D s o SO s o o o 0 0 

21 



Vol. 12, No. 1, 2006 Synthesis of 3-(N-l,3-diaryl pyrazol-5-yl)amino-2H-[l,4] 

bezoxa/thiazines and 3-(N-l, 3-diarylpyrazol-5-yl) 

00 
-a 
c 
03 

VO 
TT 
to 

- α 
c 
P 
ο 
cu 
Ε 
ο 
ο 

t«—ι 
Ο 
oj 
cl 

Ό 

Ί3 
Η 
υ 
ω 
cx, 
in 

-a c 
ca 

" 3 
ο 

'55 
Λ 
Oh 

Ό 
Ο) a & 
c 
ο 
υ 

3 
C3 

Η 

T3 ι 
Ο 
oo 

α . 
Ο. 

c o 
OC 
s 

X 

— 
3 
Ε 

,Ο 

Ο 

CL, Ο 

ε ° 

ο ί 

ο1 
Di 

* - o 
CL, 
ε 
ο 

υ 

m 

(Ν 
3 
σ( 
1—4 

00 

£ 
(Ν 

χ ε 

ι η -α 
t^ <Ν 

VD 
Κ 00 

ϊ κ <Ν 

C l 
i n Ό 
t^ ^ 

^ NO 

α Χ 
.C. (Ν 

ΟΟ 
m 

es 
On 
NO 

Ε 
m 

oo 
TT 
<Ν 

Χ 
Γ<-> 

• Ο 
, Os 

Τ3 
oC 

Τ3 
"Ο 

ι η 
σ\ 

ΓΟ 
(Ν 

Κ 
<Ν 

\Χ 

NO 

(Ν 
i n 

ο 
• On 

~ Κ WS 

"ö 
^ Τ3 ^ 

ΙΟ 1—' _ 
ν—' Ο0 ~ 

^ -
NO 1—1 

' S c S & 
m „1—1 

On 
rn 

m r s 
<~i oo 

φ χ Χ 

Κ CN| — 

1 T3 3 

m oo 

r^ z: NO „ - 1 

ro „ 
tsi t— TD to ε τ3 

CO 

o i 

i n Ν tN| 
Tj- NO oo 
(N r^ od 

^ ^t <N 
^ NO ON 
<N 00 

ΟΟ 
NO 

o T 
i n 

i n 0 ? 

ON Ct\ ON 0\ CTN ON 

m 
C-; 

f -
i n 

00 i n 
00 

NO 
Ο r--

cn •« f r ro 

»η 
oo 
in Γ--

m 
e s 

ON 

ο 
t--

Ö oo 
NO 

oo 
NO 

g 
Ο Ol 

X 
Γ-η 

υ 

ο m 
2 

οι 
Ph r-

a vO 
οι 

ο 

ο cn 
Ζ 
tL, 

0 

Χ VO ΟΙ 
ο 

NO (Ν 
r - Γ -

* f r (N ΟΟ 
o Ο ΓΝΙ 
CN (Ν (Ν 

CO 
i d I 

υ Pu Ο 

CO m 
X Κ Χ 
ο υ υ 

tL. ΡΗ 

u •α <υ 
oo oo οο 

22 



G.Jagath Reddy et al. Heterocyclic Communications 

Experimental Section 

Melting points were determined in open capillaries and are uncorrected. The purity of all the compounds 
was routinely checked by TLC on silica gel coated plates. IR spectra were recorded on KBr pellets on a 
Perkin Elmer System 2000 FT-1R spectrometer. 'H NMR spectra on a Varian 200 MHz instrument with 
TMS as internal standard and chemical shifts expressed in δ ppm. Mass spectra were recorded on 
Hewelett Packard mass spectrometer operating at 70 eV. 

General procedure for the preparation of 3-(N-l,3-diarylpyrazol-5-yI)amino-2//-[l,4]-
benzoxa/thiazines (4-6). To a mixture of 3-oxo-3,4-dihydro-2//-l,4-benzoxa/thiazine (0.01 mol) in 
dichloroethanone (10 mL), phosphorous oxychloride (0.015 mol) was added drop wise at room 
temperature and stirred for 30 min. It was cooled to 5°C, triethylamine (0.2 mol) was added drop wise, 
followed by addition of l,3-diarylpyrazol-5-amine (0.01 mol) dissolved in dichloromethane (10 mL). The 
reaction mixture was stirred at room temperature for 1 hr, followed by refluxing for 5-6 hr. At the end of 
the reaction as monitored by TLC (Hexane, ethylacetate in the ratio 8:2) it was poured onto crushed ice, 
organic layer extracted with dichloroethane (2 χ 25 mL), washed with water, dried (Na2S04), solvent 
removed and subjected to flash column chromatography and eluted with 10% ethylacetate : hexane to 
give pure 4-6 as light yellow crystalline solids. 

The physical and spectral data of 4-6 thus prepared are listed in Table-1. 

General procedure for the preparation of 3-(N-l,3-diafylpyrazol-5-yl)iminomethyl chromones 8. A 
mixture of 3-formylchromone 6 (0.01 mol), 5-amino-l,3-diarylpyrazole (0.01 mol), diy benzene (50 mL) 
montmorillonite MK-10 was heated under reflux, till the absence of starting materials as followed by TLC 
and the resulting mixture was filtered hot, solvent removed and the resulting solid was recrystallized from 
benzene to pure 8 as light yellow crystalline solids. 

The physical and spectral data of 8a-e thus prepared are listed in Table-1. 
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