Experimental Chapter Two

“ General methods for synthesis of compounds “

2-1 Synthesis of 10H Phenothiazine (1):-

A mixture of diphenylamine (1.69 g, 0.01 mol), sml{0.64g, 0.02
mol) and trace amount of iodine was heated in s@thl maintained at
250-260 °C for 5 hours. The reaction mixture wasl®d and dissolved in
hot ethanol; the solution was added to water. Toenéd yellow

precipitate was filtered and recrystallization fretmanol m.p. (185°C),
yield 80%.

2-2 Synthesis of Ny (chloro acetyl) phenothiazine (2):-

To a solution of phenothiazine (1.99 g, 0.01 moldry benzene
(20 ml) chloroacetyl chloride (1.13 g, 0.01 moh dry benzene (10 ml)
containing triethylamine (1ml) was added with coobus stirring .The
mixture was refluxed on water bath for 9 hours. $akent was distilled
to give residue which was washed with 5% sodiurarbignate to remove
the acid impurities. The yellow crystal was crylstadd from ethanol m.p.
(109-110 °C), yield 75%.

2-3 Synthesis of N-[N;qo(acetyl phenothiazine)] hydrazine
(3](140):_

To a solution of [(chloroacetyl) phenothiazine], 1&g, 0.01 mol)
in absolute ethanol (25ml.), hydrazine hydrate (@150.5 g, 0.01 mol)
was added with continuous stirring and the resgilbmxture was refluxed
on a water-bath for 3 hours. After cooling the mrgt, yellow precipitate
was formed. The precipitate was filtered and rdetized from ethanol
m.p. (164-166°C) yield 94%.
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2-4 Synthesis of potassium pl(acetyl phenothiazine)

dithiocarbazate (44"

A solution of N-[Ng-(acetyl phenothiazine)] hydrazine (2.71g , 0.01

mol) and carbon disulphide (0.5 ml, 0.76 g, 0.01)nmabsolute ethanol
(25 ml) containing KOH (0.56 g, 0.01 mol) wasugéd on a water bath
for 1 hour. The solvent was removed and the salltlwghich had been
formed, cooled and washed with cold ether, driedjit@ pale- yellow
crystals m.p. (280-282 °C), yield 90%.

2-5 Synthesis of Ny-(4- amino-3 -mercapto-[1H]-1,2 4- triazin-5- yl)
phenothiazine (5}**:-
A mixture of the salt (4) (1.16 g 0.003 mol) dissad in water (5 ml)

and hydrazine hydrate was add (0.15 ml, 0.15g,3t00l) was refluxed

with stirring for 4 hours. The contents were coogldduted with water
and acidified with HCI. The precipitate was colkttoy filteration, and
washed with water m.p. (75-78°C), yield 87%.

2-6 Synthesis of N, (acetyl phenothiazine) thiosemicarbazide

(6) (142). _

To a solution of [(chloro acetyl) phenothiazine]3&@ g, 0.005 mol)

in absolute ethanol (30 ml), thiosemicarbazide59.4, 0.005 mol) was
added. The mixture was refluxed for 3 hours aftaliag the precipitate
was filtered and pale brown precipitate was formeg@. (302-305°C),
yield 47 %.
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2-7 Synthesis of Ny(3-mercapto-[1H, 6H]-1, 2, 4-triazin-5-yl)
phenothiazine (7§"*%:-

Compound (6) (3.30 g, 0.01 mol) was dissolved I©ONa20 ml,

2N) and refluxed for 4hours. The reaction mixturaswcooled and

acidified with acetic acid. The solid precipitateasvwashed by 5%
sodium bicarbonate, water and then filtered; m185¢196°C), vyield
53%.

2-8 Synthesis of N-(acetyl phenothiazine) thiourea (8-

To a solution of [(chloroacetyl) phenothiazine]38.g 0.005 mol)
in absolute ethanol (30 ml), thiourea (0.38 g, 6.8tbl) was added. The
mixture was refluxed for 3 hours. After cooling tipeecipitate and

filtering, white precipitate was obtained m.p. (B8 °C), yield 45%.

2-9 Synthesis oN;g-(2-amino-1, 3-thiazol-5-yl) phenothiazine

(9) (143)._
Compound (8) (0.316 g, 0.001 mol) was dissolved cold

concentrated sulfuric acid (10 ml). The reactioxtome was refluxed for

overnight, and then the mixture was cooled and gubwonto ice-cold
water, neutralized by 5% sodium bicarbonate to remeohe acid
impurities. The precipitate was filtered and washeith water and
recrystllized from ethanol, blue precipitate wadanied, decomposed
(120 °C), yield 64%
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2-10 Synthesis ofN;q-(2-mercapto-[SH]-1, 3- imidazol-4-yl)]
phenothiazine (10§43-
Compound (10) was prepared by the same methodibegdor

the preparation of compound (7). Brown precipitates obtained m.p.
(201-202°C), yield 49%.

2-11 Synthesis ofN;[(2-([SH]-1, 3-imidazol-4-yl) hydrazine]

phenothiazine (11§4%:-

Compound (11) was prepared by the same methodibeddry the
preparation compound (3). Silver precipitate wasamled m.p. (172-
173°C), yield 82%.

2-12 Synthesis ofSchiff's bases compounds {N([SH]-1, 3-
imidazol-4-yl) hydrazone] phenothiazine} [12-141-

To a solution of compound (11) (1.48 g, 0.005 molabsolute
ethanol (25 ml), appropriate aldehyde (0.005 mo§swadded. The
mixture was refluxed for 4-5 hours and cooled. Tgrecipitate was
filtered and recrystallized from appropriate solverThe physical

properties of compounds (12-14) are listed in t§Big).

2-13 Synthesis of N [MN(acetyl phenothiazine)]-4-nitrophenyl
hydrazine (15§"*%-

Compound (15) was prepared by the same method Her t

preparation of compound (3), using (1.46 g, 0.01)enitrophenyl
hydrazine instead of hydrazine. Orange precipitagés formed, m.p.
(141-142°C), yield 96%.
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2-14 Synthesis of 4N [N-(acetylphenothiazine)]-1-phenyl-3-

p-nitro phenyl semicabazide (161"

To a solution of compound (15) (1.9 g ,0.005 mal)absolute
ethanol (20ml), phenyl isocyanate (0.59 g, 0.00% )neas added with
continuous stirring and the mixture was refluxed3dours .The reaction
mixture was cooled and the formed solid was filleo#f , washed with
petroleum ether (80-100) °C . Dark yellow precif@tavas formed m.p.
(158-160°C), yield 93 %.

2-15 Synthesis of Ny(3-N-phenyl-4-pbromophenyl-2-hydroxy-4-

oxazolin-2-ylacetylphenothiazine-2N-nitrophenylhsazine
(17)148k

To a solution of compound (16) (1.02g, 0.002 mal)(30 ml)

ethanol,p-bromo phenancyl bromide (0.55 g, 0.002 mol) wadedd The

reaction mixture was refluxed for 8 hours, cooled aeutralized with

ammonium hydroxide solution. The precipitate wéteried off, washed
with water, and petroleum ether (80-100) was useddcrystallization,
m.p. (135-137°C), yield 84%.

2-16 Synthesis of Aryl Amino acetyl [\-phenothiazine (18-23}%-

To a solution of Ny-(chloroacetyl) phenothiazine (1.38 g, 0.005
mol) in absolute ethanol (20 ml), appropriate am{@€®05 mol) was
added gradually and the reaction mixture was refiufor 24 hours. The
excess of ethanol and amine were recovered bylalsin. The solid
product was filtered, washed with sodium bicarber#t and water. The

physical properties of compounds are listed ingddBi2).
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2-17 5-Amino-[3H]-1, 3, 4-thiadiazol-2-thione (24}%-
Potassium hydroxide (2.24 g, 0.04 mol) was dissbineabsolute
ethanol (20 ml) and carbon disulfide (3.62 g, 4959.06 mol) was added
to the solution. After the addition of carbon dfgl#, thiosemicarbazide
(3.38 g, 0.04 mol) in absolute ethanol (20 ml) wedded and the mixture

was stirred and refluxed for 6 hours. Most of tegidue was dissolved in
water (15 ml) and carefully acidified with concexted hydrochloric acid

(3.5 ml). The precipitate was filtered off to gi{&4). The crude product
was washed with cold water and the pale yellowdsaias recrystllized

from ethanol, m.p. (230-231) °@. *°%(230-232), yield 92%.

2-18 Synthesis ofN;q-(acetyl-5-amino-[3H]-1, 3, 4-thiadiazol-2-
thione)phenothiazine (25}°%-
To a solution of Ny-(chloroacetyl) phenothiazine (1.38 g, 0.005

mol) in absolute ethanol (25 mol), triethyl amir2en{, 0.3 g, 0.005 mol)
was added with stirring followed by the addition @dmpound (24)

(0.66g, 0.005 mol) to the reaction mixture whichswafluxed for 24
hours .Triethyl amine hydrochloride was filtered, dhe solution was
concentrated to one-third of its original volumel aarefully treated with
concentrated hydrochloride acid. The white preatpitwas collected by
filtration and recrystllized from 95% ethanol, m{1.75-177°C), yield
97%.
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Result & discussion Chapter Three

3-110H phenothiazine (1).
10H phenothiazine was obtained from diphenylamirieckv initially

converted to phenothiazine (1) by its reaction vgthfur in presence of
lodine as catalyst at (250-260) °C.

@\ /@ Sk @ D
+H,S
N 250-260°C 2
H

The FTIR spectrum of phenothiazine showed strorgjcting bands
at 3338 crit for (NH), band at 3050 cfrfor (v C-H) aromatic, at (1568.0
and 1596.9 cmi* assigned to the aromatic system (C=C) stretchirtyain
690 cni for (C-S-C) as shown in fig 1.

3-2 Nig-(chloro acetyl) phenothiazine (2).

When chloro acetyl chloride was refluxed with 10kEpothiazine in

dry benzene it gave the corresponding-¢hloro acetyl phenothiazine (2).

CICOCHZCI
+ HCl
dry benzene N

o=C—cH,cl

The FTIR spectrum showed the disappearance of NHd baf
phenothiazine and appearance of strong (C=0) btrefdand at 1691.5¢hn
in addition to(C-H) aliphatic stretching bands 800 and 2856.4) cm
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Result & discussion Chapter Three

Bands at (3090 and 1575.5) ¢rfor (v C-H) and ¢ C=C) aromatic. Also
bands at 651.9 cimrepresent (C-CIJ**" and at 763.8 cihfor (y C-H) as
shown in fig 2.

3-3N-[N; (acetyl phenothiazine)] hydrazine (3).

To synthesize the new heterocyclicgNubstituted compound
(triazine), the hydrazine (3) was seen a suitablger for this synthetic
approach. So whenjMchloro acetyl phenothiazine was refluxed with 98%

N,H,4.H,O it gave the expected hydrazine derivative (3).

@ j@+ NoHa.Ho OMLCE :@

0= C—CHz o= C—CHZ—NHNHZ

FTIR spectrum showed bands at 3336.6'@md 3200 cimwhich were
assigned to the asymmetric and symmetric stretchbemgds of (NH) and
(NH) groups, and at 1666.4 &rfor (C=0). Bands at (3053.1 and 1598.9)cm
which were due to aromatic (C-H) and (C=C) stratghirespectively, and at
1471.6 crit for (N-H) bending as shown in fig 3.

3-4 Synthesis of Potassium i (acetyl phenothiazine) dithiocarbazate

(4).

When Ng-acetyl phenothiazine hydrazine was refluxed widinbon

disulfide in presence of KOH, it gave a salt of @sium acetyl

phenothiazine dithiocarbazate (4).
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Result & discussion Chapter Three

FTIR spectrum showed a broad stretching band4&2.3 cnit for
(NH-NH). Bands for(C=S) appeared at 1330.8 ¢fi*”and at 1622 crhfor
(C=0).

The cause of a broad band of (NH-NH), and a braadlof (C=0)
Is the formation of H-bonding between (NH) and (§<0@ from stable six

memberd ring hydrogen bonding as shown in strudidg, all these bands
are shown in fig 4.

|/CH2\
S"ﬁ: ll\lH S

' [
o) N —C—SK

Structurg3.1]
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Result & discussion Chapter Three

3-5N;¢-(4- amino-3 -mercapto-[1H]-1,2.4- triazin-5- yh@mothiazine (5).

The title compound (5) was synthesized according#ation scheme

(1).

L

o= c—CH2 )

lN2H4.H20

L0
N
O=C—CH,~-NHNH, (3)

l CS,/KOH
N S
I

I
0=C—CH,—NH— NH—C—SK (4

lN2H4.Hzo
L0

NH,
h jN( (5)
N

H

Scheme (1)
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Result & discussion Chapter Three

The reaction of salt (4) with 98%,N,.H,O under refluxing condition
lead to intramolecular cyclization through the lo§$1,0 giving the desired
amino-thio-triazine derivative (5), the formatioh(6) may be visualized by

the following mechanism: -

oo, o G0

o [ NoHsHO e~ l H NH
O=C—CHy—NH— NH—C—SK———» O=C—CH,—NH— NH—C—NHNH, —»

o—~ N+\=s
1
H— N

H

COO-= 000 =200 - LD

N
N
ik ,I\]HZ + | N HO_/N\_
- |/ LS Hz;l—/ \|=S =S
i ﬁl\ H _N—H
| /N‘J_H H _N—H N
H H

The structure of amino-thio-triazine derivativg (8as confirmed by
FTIR. FTIR spectrum showed strong stretching batd8400 and 3278.8)
cm* for asymmetric and symmetric NHveak band at 3150.0 Enfor (v N-
H), 2580.0 crit (v S-H), 1639.4 cm (v C=N), 1328.9 ci (C=S). IR
spectrum also showed characteristic of aromatic®a 3091.7 cthand
1595cm’ for(C-H) aromatic and (C=C), respectively, as shamfig 5.

50



Chapter Three

Result & discussion

wo/T
000§  00SL

wI_FLLL. L
| L'8EL|

‘(T) punodwod jJo wninoads patesjul (T) a2inbi4

0°0001 006¢1 0'008T

A al
L'SOET

0lg6est

0’0641

s8149S Q008 HIL4 NZPeWIYS Uedsisal —
00002 00052

L ‘,Alf 1 _“,ﬁ ¥

6'€887
£'682¢)

0000

0°'00sE

0°000%

51



Chapter Three

Result & discussion

"(2) punodwo9d jo wniyoads patesjul (g) ainbi4

S'8EET]

0'rvel

09t ﬂ,

:

9'29€7

79587

88911

52



Chapter Three

Result & discussion

‘(€) punodwo9 Jo wniyoads paJtesjul (g) ainbi4

0052 00001 00get 0°008T .o.oomm - 0'000%
= T ; |

9'9€
€

9'LOET

k1 19d1

e omaﬁ:

8 1601

ZHN HN—H2— 2—0

N

53



Chapter Three

Result &7 discussion

Wwa/1
0005

0’084 00001

0'0set

‘() punodwo9d Jo wnJi1oads paJteujul () ainbi4

selas 0008 ¥L4 NZPRLIYS UBdS)sa) —
00057 O0SZI 00002 00052 O00OE  O'00SE  0'000%

Ll

,_rf_,

L6991

54



Chapter Three

Result & discussion

‘() punodwo9d Jo wnioads pateljul (g) ainbi4

o e - _ S8140S OOOB 114 NZPBWINS UBDSIS] —
q_c@o,_..o_,,%ﬂo.g&c.omﬁq_oo@mo.e%wogeme,&mmqg

Lt d ot v poplag s w b gy | 3 F 1y T

0geeT]
'005T]

TTTT

I&

i b

INBEE

TTTT

T

[

|

Tus| | |

y

LT

TTTT

\\Ill—llll

IIFIIHF\

55



Result & discussion Chapter Three

3-6 Nig- (acetyl phenothiazine)thiosemicarbazide (6).
Reaction of thiosemicarbazide with;fthloroacetyl phenothiazine

(2) under reflux condition, gave;Nacetylphenothiazine thiosemicarbazide

(6).

S ﬁ S
LA i b wsmson (YY)
) N i

= . [
0=C—CH,—Cl O8=C—CH,—NH— NH— C —N\H,

The structure of (6) was confirmed by FTIR. FTIR&pum showed
bands at (3370 -3130) chfor asymmetric and symmetric stretching (\NH
NH); (v C-H) aromatic is over laped witlv (N-H). Bands at (2985.6 and
2715.9 cm* for aliphatic (C-H) stretching. Amide | band for C=0)
appeared at 1662.5 ¢nand at 1330.8 ciifor (C=S) as shown in fig 6.
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Result & discussion Chapter Three

3-7 N1 (3-marcapto-[1H,6H]-1,2 4-triazin-5-yl)phenothiaae (7).
The reaction of thiosemicarbazide (6) with 10% Ma@nder

refluxing condition affected intramolecular cycliwan through the loss of
H,O giving the desired thio triazine derivative (e formation of (7) may

be visualized by the following mechanism: -

I
e/ =s Vi ‘C
| | /NN H@C NNe—s
H—CH N—H HO—C  * "c=S O |
N4 I |
| H—CH /NAH H_C\HN/N_H
H N |
| H
H

The structure of thio-triazine derivative (7) wasirmed by FTIR. The
FTIR spectrum showed bands at 3276.8"¢éan (NH) stretching, 3085.9 cm
(C-H aromatic), 2954.7 ctnh (C-H aliphatic), 1635.5 crh (C=N), 1500.5 cm
(C=C), 2704 cm (S-H), and 1388.7 ci(C=S) as shown in fig (7).

57



Chapter Three

Result & discussion

wo/T
0°005

0'05¢

"(9) punodwod Jo wniyoads patesyul :(9) ainbi4

| S31ieS 0008 YI1d NZPBWIYS Ueds)sa) —
0000T  00S2T  Q00ST 0081 Q0002 ° 00052 OO0O0E  0'00SE  0'000b

I A _7‘,___c.m

Q'09vl

E¥ 184

¢'BECT]

*HN --%--_.._z ~HN—?Ho —2—0
|

58



Chapter Three

Result & discussion

‘(1) punodwod jo wninoads patesjul :(2) ainbi4

wo/T salias 0008 Y14 NZPewiys ueos)sal
0'00§ 005/  0000T 00SZI O00ST O00SLT 00002 00052 O000E OO00SE  0'000F

-

59



Result & discussion Chapter Three

3-8 Nig-(acetyl phenothiazine) thiourea (8).

The refluxing of Ng-chloro acetyl phenothiazine with thiourea in
absolute ethanol gave compound (8).

C[ D + HoN— C—NH abs.EtOH, C[ :O

o= C—CHZ—CI

—CH,— NH—C NH,

FTIR spectrum showed a split broad bands at (33@B8®m* which
was assigned to the asymmetric and symmetric birggdands of (Nk) and
(NH) groups, at 1722.3 c¢ifor (C=0), at 1330.8 ci{C=S) and bands at
(2997.0 and 1625.9) chwhich were due to (C-H) and (C=C) stretching of

aromatic system, respectively, and at 1471.6' cdor (N-H) bending as

shown in fig 8.
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Result & discussion Chapter Three

3-9 Nig-(2-amino-1, 3-thiazol-5-yl) phenothiazin@®).

Treating Ng-acetyl phenothiazine thiourea with congS@, under

reflux condition affected intramolecular cyclizatithrough the loss of @
giving the amino-thiazole derivative (9), the fotroa of (9) may be

described by the following mechanism:-

QD -0 —CL0 —

N

U TJHZ |J:_ NH, CH, C_ NH ,
N N
; ;
00— (0 2
— > —
7 \ (L
HO—T — H@

H—CH C—NH2 J‘NHZ
\l\g )7NH2

H

The FTIR spectrum of compound (9) showed the disamgnce of the

(C=0) band of compound (8) at 1722.3 tand appearance of bands at (3280

and 3170.10) cthfor asymmetric and symmetric stretching bandsN# ),
the band at 1606.6 chulue to(v C=N), also a band appeared at 752" ¢om
(C-S-C) %52 the characteristic aromatic bands at 3074.3 éon (v C-H)
aromatic, and 1566.1 ¢hior (v C=C) aromatic, and at 1488.9 ¢ror (N-H)
bending as shown in fig (9).
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3-10N;-(2-mercapto-[SH]-1,3-imidazol-4-yl)]phenothiazing 0).

The reaction of thiourea derivative (8) with 10% QN under

refluxing condition affected intramolecular cyclia through the loss of
H,O giving the desired thio- imidazole derivative ) 1ihe formation of (10)

may be explained by the following mechanism:-

LD @7@ — @;O
’;c—cw— NH—C —NH, —+HH HQ—C
é%N/l_S C{N/C:S

L |
H

L0 — 00
s P

FTIR spectrum of compound (10) showed the disagmear of (C=0)
band of the starting compound (8) at 1722.3'@nd appearance of bands at
3321.2 critfor (v N-H), 1639.4 crii for (C=N), [2922.0 cril, 2852.5 crit
for asym. and sym. (CH) aliphatic], 1323.1 tifor (C=S), and also the
characteristic aromatic bands at 3091.7"dar (C-H) aromatic and 1581.5
cmi* for (C=C) as shown in fig (10).
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3-11N;[(2-([SH]-1, 3-imidazol-4-yl) hydrazine]phenothiaze (11).

When imidazole compound (10) was refluxed with 98Y@razine

hydrate it gave the expected imidazole hydragirig.

S
CLIC - oo -5 T
N

—N
/I=S N/J— NHNH,

The structure of hydrazine derivative (11) was coméd by FTIR
spectroscopy. The FTIR spectrum showed bands ofpcond (11) at
(3446.6 and 3334.7) chwhich were assigned to the asymmetric and
symmetric bands of NHand NH group, a band at 1629.7 "tfor
(C=N).The FTIR spectrum also showed the charatieasomatic bands at
3100 cni due to (CH aromatic), and 1583.4 t(€=C) as shown in fig 11.

3-12 Schiff’'s base compounds: {N10-([5H]-1,3-imidazoly4}
hydrazone]phenothiazine [12-14]}.

The last step of this series was the synthesigbiffase compounds
[12-14] by the reaction of imidazole hydrazine dative (11) with different

aromatic aldehydes in absolute ethanol solution.

abs EtOH
+ ArICHO —— >
reflux/ -H,0

L )_ NHNH, LN)— NHN=CH - Ar

Ar=phenyl, 2, 4- dihydroxyphenyl, Thiopheny!.
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The table (3.1) shows melting points, percent elblors and chemical
formula of compounds [12-14].

Chemical
Compd. Compd. M.P. | Yield color formula
No. structure °C % (Mol.wt)
(g/mol)
S
bNHN CH— 169' C22H17N5S
12 \ / 170 78 | Yellow (321)
13 % NHN#]%@OH 2101 g orange CootiNsSO,
d. (355)
CLC
N— Pale | C,gHisN5S,
14 L \ 1\ 140 | 63 20 1578
_LNHN=cH— ) reen 347
N) NH N—CH N g (347)
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The structures of Schiff's base compounds wereircoad by their

FTIR spectra.

Table (3.2) shows FTIR absorption bands of compsyh#-14] as in
figures [12-14].

: (v C-H)
Compd. Fig | (wN-H) | V) Temt” v cany | Other
Ar group 1 cm . . 1 bands
No. No. cm .| aliphatic | cm )
aromatic cm
=CH— } (C:C)
L @ 12 | 3211.3s | 3040.0w| 2274.0- | 159898 1514 0s
2883.4w
(O-H)
—CH 3520-
H Overlap 3463.9
13 3224.8 s : 2931.6w| 1616.2% s.b.
13 with
N-H (C=C)
HO 15159 m
(C-S-C)
/ \ 742.5
L 2920- 1591.2 s
14 —CH—\ 14 | 3377.1s | 3064.7 w 2856.4 W (C=C)
1510
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3-13N [N;-(acetyl phenothiazine)]-4-nitropheny hydrazine (15

To synthesize new heterocycligPsubstitued compound (oxazoline),

the hydrazine derivative (15) was a suitable rootlis synthetic approach.
So when Ng(chloro acetyl) phenothiazine (2) was treated with
nitrophenyl hydrazine under refluxing condition, gave the expected
hydrazine derivative (15).

L0 oo s (Y

o= —CHZCI

o—c—CH2 NHNH-CgH,~ 4 - NO,

FTIR spectrum showed two bands at 3274.9'@nd 3217.0 cih
which were assigned to (NH-NH) group, 1683.7 dior (C=0), 2890 ci
and 2821.7 cih for (v C-H aliphatic). The FTIR spectrum also showed
characteristic aromatic bands at 3091.7"dor (C-H aromatic) and 1608.5
cm? for (C=C). Other bands that were present in théRF3pectrum are
asymmetric and symmetric stretching bands of, M®© (1500.5 cr and
1342.4 crit), respectively, all these bands of compound (18)shown in
fig 15.
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3.14 4N [N;o-(acetyl phenothiazine)]-1-phenyl-3-p-nitro phenyl

semicabazide (16).

The reaction of phenyl isocyante with hydrazinedgive (15) under
refluxing condition gave semicabazide derivative)(1

O ool

O=C—CH, —NHNH—CgH,— 4 NO, + Ph-N=C=0 ——— 0=C—CH,—NH—N—C—NHph

CGH4_ 4_ N02

The structure of semicabazide derivative (16) wadiomed by FTIR
spectroscopy. The FTIR spectrum showed two stregcbands for (NH,
NH) group at (3315.0cthand 3282.6¢m). Two other bands at (1681.8 tm
and 1640.0cm) for the two carbonyl groups, asymmetric and synime
starching band of NDappeared at (1502.4¢rand 1328.9cif) all these
bands are shown in fig (16).
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3.15 N;¢-(3-N-phenyl-4-pbromophenyl-2-hydroxy-4-oxazolin-2-

yl) acetylphenothiazine-2N-nitrophenylhydrazide (17

The title compound (17) was synthesized accordiog
scheme (2).

rdaction

I s s

O_é_CHZC' o= c—CH2 NHNH—C

l ph -N=C=0

o
I

Br—ph—C—CH; —pr l

O—C—CH2 NH—N
HO N
ph

LD

O=C—CH,—NH — N—C—NH ph

sHs4-NO,

CeHs4-NO,

C[ j@ C6H4 4-NO,

{J—ph —Br

Scheme (2)

The reaction of compound (16) witb-bromophenancyl

bromide

under refluxing condition affected on intermolecwgclization through &

mechanism giving the desired 4-oxazoline derivatiide).
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The formation of (17) may be posses by the follgumechanism:-

LIS

(o] (o]
| . [

O=C—CH,—NH 'lN—C—NH—ph + Br—ph— C—CH, *—pr

CeHg-4-NO,

ssc Nl

CG H4_4_NO4

©: j@ C6H4 4] NO4
C6H4 4 No4
—ph Br

o—c—cH2 NH— N/—€|3
HO/N—CH —>o—c—cH2 NH— —ph Br
HO N

ph

ph

The structure of oxazoline derivative waenfomed by FTIR

spectroscopy. FTIR spectrum showed a broad bari@-¢f) group at 3470

cmi’, strong sharp band of N-H at 3317.3 Grasymmetric and symmetric

(C-H) aliphatic at (2910 cihand 2858.3 cil), band of (C=0) at 1690 ¢
(C=C) for heterocyclic and aromatic system at 184dni*, 1593.1 cr,

(receptivity), stretching band of (C-O-C) at 1245 <" band of C-Br at

550 cm Y and asymmetric and symmetric (NO(1454.2 crt, 1336.6

cm?) as shown in fig 17.
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3-16 Synthesis of Aryl Amino acetyl 10-phenothiazine (28).

Condensation of N-chloro acetyl phenothiazine (2) with different

aromatic amines produced various Aryl Amino acdtyh-phenothiazine

(18-23):-

@D

o= c:—cH2

s
Ar-NH, _(EQN o CE D
N

O=C—CH,—

NH —Ar

Ar=|

Br

I
CH3

@@

OCH3

Table (3.3) shows the physical properties (melpogts, percentage

yields, colors) and molecular formula of Aryl Aminécetyl 10-
phenothiazine (18-23).

Molecular
Compd. Compd. M.P.
% | color formula
No. structure °C
(M.wt)(g/mole)
oNe
N
O=C—CH, — NH
18 130- CooH15sN>SOBr
| N 84| Gray 20 e
7 132 (410)
Br
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L0
O=(I:—CH2—NH 120' C21H13sto
19 | 75| Blue
Ej 121 (346)
=
b,
L
N
O=(,2—CH »—NH 247- Pale C,1H1gN-SO,
20 77
249 yellow (362)
OCH 5
L |
’}l 78- Reddish4 C,0H15N4sSG
21 O=C—GH 65
@/ ) 80 brown (423)
| )F
o=l 2~ NH 150- Light CagH20NLSO
22 | 86
QNO 2 152 yellow (396)
=
(LI
N C16H1sN5SO
23 N 90| white | =
= 2T N T (325)
1
H
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Table (3.4) shows FTIR absorption bands of compeuyh8-23] as
shown in figures [18-23].

— C-Hecm™
ompd. : 1 _ _
p — Fig || N-H | C-Hcm aliphatic C=0 Cc=C Other
NO No.| cm™ [aromatic cm* | cm® |Bandscm®
@— Br 2922- P
18 — 18 | 3370.5 3050 1680 | 1614.3| disubstitution|
2854.5
810
p-
7\ 2923.9- ) I
19 —CH; |19 | 3357.§ 3045 1672.2| 1589.2 | disubstitution|
— 2852.5
798.5
Overlap m-
/7 \ 2933.5- _ _ o
20 —OCH; | 20 || 3440.§ 3064 1700.4| with | disubstitution|
— 2860.2
Cc=0 746.4
|
21 @N/)/Ph 21 | 3014 2929.7| 1712/7 1580 L
NO
N2 2049- ?
22 /\ 22 | 3377.1f 3010 1693.4| 1587.3 1500.5-
—NO, 2860
= 1309.6
_ 3220 2920- (C=N)
23 | | 23 2990 1687 1550
k _N 3112.9 2854.4 1649
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3-17N;-(acetyl-5-amino-[3H]-1, 3, 4-thiadiazol-2-thione)

phenothiazine (24-25).
Compounds (24 and 25) were synthesized accordingeagation

scheme (2).
ﬁ S S
e KOH Il Il
NH,—C—NH—NH,+ CS, —— 3= NH, —C—NH—NH —C — sK
abs. EtOH

N—NH

I
NH, \S/ S

leD

|
0=C—CH,—Cl

oo =00

e e d !
O=C—CH,—NH —SH O0=C—CH, —NH =g
2 S/ 2 S/

Scheme (2)

The reaction of thiosemicarbazide with carbon didelin presence
potassium hydroxide under refluxing condition thezutralization by HCI
gives [5-amino-[3H]-1, 2, 3- thiadiazole-2-thion€}4). The purity and
structure of thiadiazole derivative (24) was canéd by FTIR. The FTIR
spectrum showed bands of compound (24) at 3394 5amd 3274.9 cih

which assigned to asymmetric and symmetric stretchiands of Nkland
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NH groups, 1596.9 cirfor (C=N), 1326.9 cfor (C=S), and 742.5cirfor
(C-S-C) as shown in fig 24.

When compound (15) was refluxed withgNchloro acetyl)
phenothiazine (2), N-(acetyl-5-amino-[3H]-1, 2, 3 - thiadiazole - 2idhe)
phenothiazine (25) was formed. It is logical tousmss that the alkylation

step involves @ mechanism as outline below:-

— .t // \\ |
O—C_CH2 Cl + N — / \\
AN H— O——C—CHZ—NH{ _~SH

The FTIR spectrum showed the purity and the baridsompound
(25), at the region 3296.1 ¢mvhich assigned to (N-H), 3107 €rfor (C-H)
aromatic, at 1664.4 chrfor (C=0) at 1629.7 cthfor (C=N) , and at 1579.6

cm*for (C=C) as shown in fig 25.
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Apparatuses

1- Medlting points were recorded using a Gallen Kamp melting point
apparatus and are uncorrected.

2- The FTIR spectra in the range (4000-400) cm™* were recorded using KBr
disc on FTIR 8300 Shimadzu spectrophotometer (Japan).

3- Thin layer chromatography (T.L.C.) was performed on aluminum sheets
precoated with silica-gel F254. Spots were detected with iodine vapour. TLC

was used for checking the purity of compounds.
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1- Cyclization between the two functional groups (SH and NH)) of

compound (5) by using different cyclization reagents to form new

heterocyclic ring.
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2- Formation of triazole derivative by acylation of compound (7) 2.
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3- Alkylation ™ of compound (9) and formation new heterocyclic ring
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Aim of the work

Phenothiazine is known to possess many pharmacological properties,
so the aim of the present work was to synthesize heterocyclic rings known to
possess pharmacological properties, such as 1,2,4-Triazine, Thiazole,
Imidazole, Oxazoline, and 1,3,4-Thiadiazole ,rings attached to Njo-
phenothiazine, hoping they may increase the biologica activity of
phenothiazine.

Schiff bases also known to contribute in pharmacological activities, so

there different types of Schiff bases were synthes zed.
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