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Abstract

Phenoxazine prepared by the reaction of o-aminophenol with Zinc chloride in the
presence of phosphoric acid. This work comprises the synthesis of new phenoxazine
derivatives containing heterocyclic moieties. These heterocyclic compounds were
synthesized in three groups. The first group is made up of 3-(oxoalk-en-1-
yl)phenoxazine derivatives (3a-3g) obtained from the reaction of 10-acetyl-
phenoxazine with different aromatic aldehyde in the presence of sodium hydroxide.
The other two groups involve compounds produced from the reaction of (3a-3g)
with hydrazine hydrate in acetic acid to get 10-(pyrazolin-3-yl)phenoxazine
derivatives (4a-4g) and hydroxyl amine hydrochloride in the presence of
ethanosodium hydroxide to afford 10-(1-phenyl pyrazolin-3-yl)phenoxazine
derivatives (5a-5g). All these compounds of two groups above are substituted in
position (5) in pyrazoline ring with different aryl groups according to aromatic
aldehyde used in the preparation of the first group.
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Introduction:

Hetrocyclic compounds are cyclic compounds in which the ring atom are carbon and some other
element nitrogen, oxygen and sulfur are by far the most common but other atoms such as boron
phosphours, or silicon compound also are members of hetrocyclic ring. Phenoxazine was made first
by Bernthsen [1] in 1887, and though known for many years has not had a systematic study made of

its chemistry. Oxazine dyes, which are derivatives of phenoxazine, are widely used as biological stains
[2]. They have been studied for staining brain tumors and as tuberculostatic agent. In general in the
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reaction of phenoxazine related directly to these dyes [3,4]. Numbering of phenoxazine nucleus
follows only two systems, (a) and (b): Figure-1.
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Figure 1- Systems of name for phenoxazine

The heterocyclic oxygen atom of the phenoxazine nucleus places certain restriction on the
aromaticity of this ring system, which appears to be somewhat less aromatic than the phenothiazine
system for instance. The aromatic model show that the phenoxazine nucleus is slightly folded along its
short axis i.e., the axis passing through the two central hetero atoms [5]. The dipole moment of
phenoxazine which was found to be 1.93 D (benzene) is also consistent with the non planarity of
molecule. Now the proton or the substituent at the nitrogen atom may be placed either between or out
of the planes of the two latral ring. Thus two geometrical configurations can be analogy to
phenothiazine may be called H-extra (I) and H-antra (I1) configuration Figure-2.
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Figure 2- Geometrical configuration for phenoxazine

Experimental:

FT-IR spectra were recorded on (SHIMADZU) FT-IR 8400 S spectrophotometer; solid samples
were run in KBr disc, liquid were run as smears. UV spectra were recorded on UV-visible
spectrophotometer (SHIMADZU) UV-160 A. 'H-NMR spectra were recorded on Ultra Sheild 300
MH, with tetramethyl silane as internal standard. Melting points were determined in a (Gallen kamp)
melting point apparatus with sample contained in open capillary glass tube in an electrically heated
metal block apparatus. Thin Layer chromatography (TLC) were performed on pre-coated plastic sheet
with 0.25 mm Layer of silica-gel F 254. Spots were detected with iodine vapour.

General procedure for Synthesis of phenoxazine and its derivatives:
Phenoxazine (1):

A mixture of (109g, 1mol) of o-aminophenol, (2g) ZnCl, and 5 ml conc. H;PO, was heated in a
sand bath maintained at 270-275 °C for 4 hr. The reaction mixture was cooled and extracted with
cyclohexane in soxhlet extraction apparatus. The solvent was removed and the formed colorless
needles crystallized from ethanol m.p. 152-154 °C, yield (549,50%) IR: 3405 cm™ (N-H) str.
10-acetyl phenoxazine (2):

A mixture of (40g, 0.22mol) of phenoxazine, 140 ml acetic anhydride and 109 ml glacial acetic
acid was refluxed for 2 hr. then cooled to room temperature and diluted with 250 ml cold water to give
colorless prisms [6] which was recrystallized from ethanol, m.p. 142 °C, yield (38.36g, 78%) IR: 1669
cm™ (C=0) str.

Part one
10-(oxoalken -1-yl) phenoxazine derivatives (3a-3g):

A mixture of (3g, 0.013mol) 2-acetyl phenoxazine and (1.56g, 0.0147mol) of appropriate
benzaldehyde in (80 ml) of ethanol and (1.5 ml) of (1% NaOH) solution was refluxed for 2hrs. The
reaction mixture was poured in cold water [7], the precipitate filtered off and recrystallized from
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(ethanol- water) to give (3a-3g). FT-IR spectra of these compounds showed (C=0)str. band at (1670-
1685) cm™ and (1608-1600) cm™ aliphatic (C=C) str. Table-1 represent the physical data of
compounds (3a-3g).

Table 1- Physical properties of compounds (3a-3g)

Comp. e m.p Yield | Color of
No. Scietific name o % crystal

Chemical structure

Nl.’)w

10-[3-(2-nitrophenyl)

3a 130-132 88 Brown
oxoprop-2-en-1-yl]
phenoxazine

/ >
10-[3-(2-Bromophenyl) ) Light
3b oxoprop-2-en-1-yl] 131-133 73 Brown
phenoxazine
10-[3-(3.4- Lot /"w/_ \-OH
3c dihydroxyphenyl) 140-142 91 rgen
oxoprop-2-en-1-yl] g @: j@
phenoxazine
ANy
10-[(5-phenyl) oxoprop- /M/ )

N
3d 2 4- dien-1-yl] 122-124 | 31 | Yellowsh @i j@ —
i green
phenoxazine .
N

CH;
\

36 10-[3-(2-methoxyphenyl) 136-138 | 83 | Yellowsh
oxoprop-2-en-1-yl] Brown
phenoxazine

10-[3-(3-hydroxyphenyl)

3f 110-112 33 Brown
oxoprop-2-en-1-yl]
phenoxazine

H
3g 10-[3-(4-chlorophenyl) | 155 195 | 45 | Brown | -~ \\ A \=
oxoprop-2en-1-yl] [ N
phenoxazine |

Part two
10-(1-acetyl pyrazolin-3-yl) phenoxazine derivatives (4a-4q):

To asolution of 10-(3-phenyl oxopropen-1-yl) phenoxazine (3a) (0.313g, 0.001mol) in acetic acid
(96%, 1ml) hydrazine hydrate (0.4ml, 0.008mol) was added and the mixture was refluxed for 5 hrs [8],
the product separated out on cooling was crystallized from (ethanol-water) to give (4a), compounds
(4a-4g) were prepared in this manner. FT-IR of these compounds showed absorption band at (1460-
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1585) cm™ aromatic (C=C) str., (1597-1612) cm™ (C=N) str. and (1227-1258) cm™ (C-N) str. Table-2
represent the physical data of compounds (4a-4Q).

Table 2- Physical properties of compounds (4a-4g)

Comp. - m.p. Yield | Color of .
No. Scientific name oc % crystal Chemistry structure
(Il'l-’.II Nﬁz
N /

10-[1-acetyl-5-(2- ) \
4a | nitrophenyl)pyrazolin-3- | 116-118 | 73 | LI9ft ‘\_f

yl]phenoxazine gray (:ji :@

-:n H, ‘"

10-[1-acetyl-5-(2- Liaht /\\ /,ff \E
4b Bromophenyl)pyrazolin- | 121-123 44 9

3-yl]phenoxazine Brown

Nl H
10-[acetyl-5-(3,4- N \_/_ \\_.,H
4c dihydroxyphenyl) 12114 | 70 Light \h_f
pyrazolin-3-yl] Brown
phenoxazine C( D
COCH
10-[1-acetyl-5-( 1) JN/ )
-[1-acetyl-5-(styreny . _
4d pyrazolin-3-yl] 147-149 29 L'rgaht ,h
phenoxazine gray C{ D
L]
COCH; ,l_).[_-H‘
N
/N
10-[1-acetyl-5-(2- _ Reddish NS N

4e methoxyphenyl)pyrazolin- | 117-119 44 i

3-yl]phenoxazine Brown _
D: :

10-[1-acetyl-5-(3- ) _
4t | hydroxyphenyl) pyrazolin- | 140-142 | g | Reddish S N

3-yl] phenoxazine Brown
: :ﬂ.']: :

10-[1-acetyl-5-(4- Off. NS>
49 chlorophenyl)pyrazolin-3- | 131-133 42 . e N
; white IR e oo
yl] phenoxazine L L 1 ]
i 0

Part Three
10-(isoxazolin-3-yl) phenoxazine derivatives (5a-5g):

Asolution of (0.3g, 0.001mol) of 10-(3-phenyl oxopropen-1-yl) phenoxazine (3a) and (0.07g,
0.001mol) of hydroxyl amine hydrochlorid in ethano sodium hydroxide solution was refluxed for 6 hrs
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[9]. The product separated out. This was crystallized from ethanol to give (5a). FT-IR of these
compounds showed absorption band at (1588-1595) cm™ (C=C) and (1588-1618) (C=N). Table-3
represents the physical data of compounds (5a-5g).

Table 3- Physical properties of compounds (5a-5g)

Cﬁlr:_p' Scientific name ”Sé’ ' Y(';ol d %?;/OS; ;f Chemistry structure
| -
10-[5-(2-nitrophenyl) 'Y ~_# \}
5a isoxazolin-3-yl] 136-138 93 Gray — T
phenoxazine C( :I@
10-[5-(2-Bromophenyl) Grennsh qu\ ff >
5b isoxazolin-3-yl] 96-98 32 ra
phenoxazine gray C( :@
on
N \ ’f/ \\:\\\ OH

10-[5-(3,4-dihydroxy Liaht
5¢ phenyl)isoxazolin-3-yl] | 108-110 77 g

phenoxazine Brown ©i :@

\
10-[(5-styrenyl) Off. \(_7/\/@
5d isoxazolin-3-yl] 127-129 50 .
- white
phenoxazine @ j@
O
L] I -\
10-[5-(2-methoxy ”\/ 7-”"? N
5e phenyl)isoxazolin-3-yl] | 139-141 38 Gray I =
phenoxazine EZ j@
L8]
10-(5-(3-hydroxy ~,\/ D\—fQ
5f phenyl)isoxazoline-3-yl] | 146-148 23 Brown T
phenoxazine @i ;@
\,(1\ ,,/7_"\
10-[5-(4-chlorophenyl) -:;_:7- \e ./H
59 isoxazolin-3-yl] 135-137 50 Brown N
phenoxazine | = I\\j
s .
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Result and Discussion:

Phenoxazine prepared by the reaction of o-aminophenol with Zinc chloride in presence of
phosphoric acid showed scheme -1. Phenoxazine (1) showed strong stretching band at 3342 cm™ (N-
H), strong stretching bands at 1570 cm™ and 1596 cm™ assigned to phenoxazine ring.The ‘H-NMR
spectrum showed signal at & (6.7-7) ppm signals to aromatic protons and signal at & (8.2) ppm a
ssignal to (N-H) shown in Figure-3.

The phenoxazine (1) was then converted to 10-acetylphenoxazine (2) using acetic anhydride and
glycial acetic acid. IR spectrum of 10-acetylphenoxazine (2) showed the disappearance of (N-H) band
at 3342 cm™ and showed a stretching band at 1670 cm™ (C=0). The IR spectrum also showed a band
at 3075 cm™ (C-H) aromatic and 1590 cm™ (C=C). Compound (2) reacted with numarous aromatic
aldehydes in ethanolic NaOH solution as a catalyst to a afford (3a-3g). The IR spectra of compounds
(3a-3g) showed bands at (1660-1680) cm™(C=0)str. and (1577-1612) cm™ (C=C) as showed in Table-
4. The last step, compound (3a) reacted with hydrazine hydrate in acetic acid and hydroxyl amine
hydrochloride in ethanosodiumhydroxide to give compounds (4a-4g) and compounds (5a-5g). IR
spectrum of compounds (4a-4g) showed absorption band at (3015-3058) cm™ aromatic (C-H) str,
(2923-2997) cm™ aliphatic (C-H)str, (1648-1670) cm™ (C=0) str, (1595-1630) cm™ (C=N) str, and
(1500-1591) cm™ aromatic (C=C) str. as showed in Table-5. IR spectrum of compounds (5a-5g)
showed absorption band at (3010-3062) cm™ aromatic (C-H) str, (2923-2990) cm™ aliphatic (C-H) str.
Strong bands at (1618-1629) cm™ (C=N) str, (1585-1591) cm™ (C=C) str. as showed in Table-6. FT-IR
spectrum of compound (5b) shown in Figure-4.

Conclusion:

Phenoxazine derivatives are an important type of nitrogen and oxygen containing heterocyclic
compounds which have attracted considersion of medicinal chemist due to antimicrobial activites for
this purpose new phenoxazine derivatives were synthesizedl. More than 10 derivatives were prepared
and characterized by spectroscopic methods namely FT-IR and *H-NMR.
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OH
NH,

-aminophenol
o-aminophieno phenoxazine (1)

CH,COOH
(CH;C0),0

48e
\
COCH,

10-acetylphenoxazine (2)

ArCOH
1% NaOH

00
\
COCH=CHAr
10-(oxoalken-1-yl)phenoxazine dreivatives (3a-3g)

NH,NH,-H,0 NH,OH.HCI
‘ CH,COOH Ethanolic NaOH l

COCH;4
N

N\}q/_?rm
(LI

10-(1-acetylpyrazolin-3-yl)phenoxazine dreivatives (4a-4g) 10-(isoxazolin-3-yl)phenoxazine dreivatives (5a-5g)

Where (Ar) is : NO, Br OH

O D
d) -CH=CH© ¢)
ras

Scheme 1- Preparation of new Hetrocyclic compounds.
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Figure 3- "H-NMR spectrum of compound (1)
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Figure 4- FT-IR spectrum for compound [5b]
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Table 4- Infrared spectra of compounds (3a-3g)

) [LQ

_ _ Other
G Structure DI uesal U C]C v C—_l() bands
No. Aromatic | Aliphatic | cm cm ot
NO:
NO,
3a 3072 m 2989 w 1612 s 1670 s 1577,
@;j@
e C-Br
3b 3070 m 3010 m 1577 s 1670 s
Seeh -
S -OH O-H
3c [::::I:: iil::::] 3072 w 3006 m 1577 s 1670 s 3500 b
N M{/ >
3d ©i j@ — 3070 m 3923 m 1577 s 1668 s -
UL Hs
M/ C-0-C
3e 3070 w 2969 w 1612 s 1670 s 1116-
@:)@
N O-H
3f C( ;@ 3043 m 2869 m 1585 s 1660 s 3505 b
(n}
%\ VaVi \
3072 m 3020 m 1590 s 1680 s C-Cl
1000 s
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Table 5- Infrared spectra of compounds (4a-4g)

Other
Comp. v C-H v C-H v C=C v C=0 v C=N
No. SHAAELG Aromatic | Aliphatic cm? cm? cm? biﬂgf
/N\ = NO
TN A 2
4a \:Il__/ 3056 w 2991 w 1500 s 1650 s 1600 s 1520,
o
e \ /f \}
4b E,—’f 045m | 2940w | 15425 | 1648s | 15955 | ooOF
UnLH
(_\?_/f_\\\_| *H
O-H
4c 3050 m 2991 w 1585 s 1666 s 1620 s 3500 b
S /__
4d 3015 m 2990 m 1585 s 1670 s 15955 -
"\ \ // ) c-0-C
4e 3058 m 2997 m 1558 s 1653 s 1630s 1116-
N \ y,
< > O-H
4f 3056 m 2923 m 1585 s 1660 s 1595 s 3501 b
,-\\ Nk
4 = 2960 1501s | 1670s | 1600s | ¢!
g — «i( ,[/Q m m s s S | 10005
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Table 6- Infrared spectra of compounds (5a-5g)

Other
Compd. v C-H v C-H v C=C v C=N
No. SCallc Aromatic | Aliphatic | cm* cm™® bfr:fis
Il_::
w \>
1} - NO;

3058 m 2923 w 1585s 1627 s 1500,

5a C(;@ 1301

Ir
WA
5 i
5b \/ 3060m | 2050m | 1501s | 16235 | oo
S
CQJ@
Clll
\ v \\\\ OH
\—/ O-H
5¢c 3066 w 2952 w 1591 s 1629 s 3500 b
/ \/\// \'
5 3010m | 2929m | 1579s | 1622 i

Oi?@

NDQ c-0-C

3062 m 2950 w 1591 s 1625 s 1147-

S8
8]

5e

OH

”ﬁ\ @ O-H

5f 3010 m 2929 w 1579 s 1622 s

@i :@ 3500 b

A/ N\
T >1 c-cl
| -
N =
o9 ,,/q\\ I/\ 3010 m 2990 m 1590 s 1618 s 1000 s

3295



Al-Araji and lbraheem Iragi Journal of Science, 2015, Vol 56, No0.4C, pp: 3285-3296

References:

1. Bernthsen, A.1887. Synthesis of phenoxazine, J. Org. Chem. 20(1), pp: 939-942.

2. Venkataraman , K.1952.The chemistry of synthetic Dyes. Second Edition. Academic Press. Inc.,
New York.

3. Yoshio, U.Yutaka,T. and Jinya, K. 1981. The photochemical reaction of 5H-
benzo[a]phenoxazine-5-one with alkylthiols and thiophenol. J. Heterocyclic Chem., 18(2), pp:
253-2509.

4. Hitoshi, H., Seiko, N. and Tetsuo, Y. 1986. Synthesis of 1-and 4-substituted-5H-
benzo[a]phenoxazin-5- ones. J. Heterocyclic Chem., 23(2), pp: 1737-1740.

5. Yang, L. and Feng, J. 2006. Theoretical investigations on the modulation of the polymer
electronic and optical properties by introduction of phenoxazine. J.Am. Ren and Cc Sun, 47(9),
pp: 3220-3229.

6. Mayer, Y. and Thimmaith, K. 2005. Acylation of phenoxazines. Ind.J.Heter. Chem., 14, pp: 239-
244,

7. Jones M. and Fleming, S. 2010.0Organic Chemistry. Fourth Edition, Wiley-Interscience, New
York.

8. Seham, Y. 2011. Synthesis and biological activity of some new pyrazoline and pyrimidin
derivatives. J.Braz. Chem. 22(7), pp: 1286-1298.

9. Dotsha, C.W. 2006. Synthesis of new 10-substituted phenoxazine derivatives. M.Sc. Thesis.

Department of Chemistry, College of Science, University of Bagdad, Baghdad, Irag.

3296



