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Abstract

Ten new 2-sulfonilamido-1, 4-quinone derivatives were prepared in this work with
their corresponding intermediates which include five p-aminobenzene
sulphonilamido derivatives and two 1,4-quinone derivatives. Synthesis of the titled
compounds was accomplished by chlorosulphonation of acetanilide and amination
(sulfamethoxzole, 4-aminophenazone, sulfadoxine, sulphonilamide and sulfasulph
onilamide) to furnish the p-acetamedobenzene sulphonilamido derivatives, the
latter upon acid hydrolysis yielded p-amino benzene sulphonilamido derivatives.

1,4- quinone (1,4-naphthoquinone and 2-methyl-1,4-benzoquinoe were prepared
by standard methods of chromic acid oxidation of naphthalene and o-crezol
respectively. Coupling of the aminobenzene sulphonil amido derivative with 1,4-
quinone moiety furnished the titled product. All synthesized compounds checked
their reaction progress by (TLC) techniques. The structures of synthesized
compounds were confirmed by some physical properties; (melting point) and
spectroscopic analysis like (IR, *H-NMR, *C-NMR and MS).Synthetic designing
and mechanisms of the reactions of the different groups of compounds were

discussed.
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Chapter One
1.1Definition of quinones

Quinones are one of class of aromatic diketonewhith the carbon
atoms of carbonyl groups are part of the ring $tméc (Solomon and
Feyhte.,2000),or any member of a class of acydlgamic compounds
comprising a six membered unsaturated ring to whwadhoxygen atoms
are bonded as carbonyl groups (Bratinnica.2007is Stnucture plays an
important rote in theories and chemical structufe colour, since
guinones occur as plant pigments in bacteria, fuagd certain higher
plants. Animals containing quinones obtain themmfrplants they eat.
Quinones are not true aromatic compounds because examine the
benzenoid structure they are to be regard,painsaturated conjugated
cyclic ketones. They are generally colored due dojugation in IR
region they absorb carbonyl stretching between I8Dcni which is
similar to that ofu,p-unsaturated ketones (Finar.1975).

They are readily converted to dihydric phenols eduction and these
dihydric phenols on oxidation give back the quir@nEghis reduction of
guinones is sufficiently rapid and reversible amdvpgles an oxidation-
reduction system which gives reproducible electrga¢ential in an

electrolytic cell. In fact quinoride structure hHasen very helpfull in the
correlation of colour and chemical constitution tgést. et al,1998). K

and K vitamins are naphthaquinones which are found aodbland are

responsible for proper blood clotting reaction.

1.2 Nomenclature of quinones

The name of quinones is derived from of correspugmdaromatic
hydrocarbons, benzoquinone from benzene, naphtha@gi from

naphthalene and so on (Loudon.1988) 0Aandp-quinones according to



the position of the two carbonyl oxygen there isnmquinone is known
presumably because it is impossible to arrangecavbonyl carbon at-
position in a ring having two double bonds conforgiito valancy
requirement in poly nuclear quinones the carbomgug may be present
in different rings (Kstearet al,1998).

Tertiary alcohols are not readily oxidized, oneeotpd phenols to resist

oxidation. Yet it is found that phenols oxidizedgi@nones.

OH O
Na,Cr-0O- -
H2804
OH o
hydroquinone p- benzoquinone
OH oH
HsC CH
HsC CHj N&,Cr,0, - 3 3
H,SO/H,0O
HaC 2o HsC
0
OH 0
OH 0
dry ether _
Ag,0O
CH3 CHs

p-hydroxy phenols (hydroquinone) amhydroxy phenols (catechols)
and phenols with an unsaturated posifoama to the hydroxy group are

oxidized to quinones although the term quinonesoiwetimes used as a



common name ofpara benzoquinone it is generic name for any

compound containing either of the following struetwnits

0
0
o)
O -
p-quinone o-quinone

If the quinone oxygen have 1,4(para) relationsthp, quinone is called
para-quinone and if the oxygen are in 1dtth{o) arrangement the

qguinone is called an ortho quinone the followingnpounds are typical

of quinones.
0
derived from
. hthal
1,4 naphthaquinone naphthalene
0
OO = Y
o]
anthracene-9,10-dione anthracene

1.3 Stability of quinones

Ortho quinones particularly ortho-benzoquinones @asiderably less
stable than the isomerpmara-quinones. One reason for this difference is
that, in ortho-quinones the C=0 dipoles are nealityhed and therefore



are pulsive destabilizing interaction. lmquinones these dipoles are

further part.

¢o /O /o 0 ¢

ortho-quinones o ¢

bond dipoles nearly para-quinones

aligand bond dipoles further
part

A number of quinones occur in nature, Juglone acaumwalnut shells,
dexorubbien (adriamycin), isolated from amicrorgamiis an important

antitumor drug

OH 0
OCH; O OH  OH
0 - : .
Doxerubici - Adriamycin
Juglone

The oxidation of phenols by air §Oto colored quinones - containing
products is responsible for the darking that iseolbsd when some
phenols are stored for long periods of time. Thedation of
hydroquinones and its derivatives to the correspmnp-benzoquinones
can also be carried out reversibly in an electrogbal cell. Oxidation
potentials of number of phenols with respect todéad electrodes are
well known. The oxidation of phenols has severakcpcal applications,
for example, hydroquinones and ortho-phenols candeel as inhibitors
of free radicals chain reactions. Many free radicabstract from

hydroquinones to form every stable radicals calesgmi quinones.



semi quinone

These radicals were resonance stabilized a seceadddicals can react

with the quinones to complete its oxidation to quie.

! ﬁHC );;l/ - ot

Hydroquinones thus terminates free radicals cha@action by

intercepting free radicals intermin® and reducing them to R-H. The
oxidation of hydroquinone lies at heart of the folgoaphic process.
When photographic film is exposed to light, gragissilver bromide in
the photographic emulsion on the film absorb ligitd are activated
sensitized (Wade.1974).

+

AgBr + light ———— > [AgBr

sensitized silver bromide

Because silver bromide is trapped in the photogcapmulsion, it is
Immobile. Thus sensitized silver bromide molecylesvides, a faithful
record of the position on the film that have betock by light. Now a
sensitized silver bromide is a much better oxidizggnt than silver

bromide that has not been light when exposed firested by solution of



hydroquinone (a common photographic developer) [AgRidizing the
hydroquinone (which is subsequently washed awag)tha silver (l) is
reduced to finally divided silver metal which remairapped in the

photographic emulsion.

©)

Because inactivated AgBr oxidized hydroquinone muebre slowly

[AgBr

silver metals form only where light has impingecde thilm. This
precipitated silver is the black of a black and temegative (Loudon
1997).

1.4 Preparation of quinones

Quinones are oxidized form of aromatic diols anel amsaturated rings.
Methods for synthesis of quinones vary with theitrucure.
Benzoquinone is prepared by oxidation of aromaydrbcarbons witch
are oxidized directly to form quinones, ortho quies are usually
prepared from ortho disubstituted derivatives oé tborresponding
aromatic system. Oxidation and the correspondinglrdguinones

oxidation-reduction couples that give reproducdikctrode potentials.

OH o
i +
_ Oxi _ . RH 426
Red
OH o _
hydroquinone p-benzoquinone

D 1



Catechol o-quinone

The oxidation potential of many quinones have beesasured by
potentionmetric titration of the hydroquinones ofokvn oxidation
potential. Electron withdrawing substitents suchN(3,, CN, SQAr,
COH cause the oxidation potential making quinones empowerful
oxidant. Electron donor substituent such as -NKCNH,, -NH(CH),, -
OH, -OH;, -NHCOCH;, -CHs and —OCOCH lower the potential since
reduction of quinone involves hydrogenations, themgne-hydroquinone
system is used as indicator electrode for measureofethe hydrogen-
lon activities of water solution. The system is Wmoas quinohydrone
electrode because hydroquinone and quinone comiondorm a
molecular compound called quinohydrone, the moblecabmplex has
characteristic black color (Hendricts@t al,1970). Phenols are more
easily oxidized than alcohols and a large numben afrganic oxidizing
agents have been used for this purpose. The pbeamdtions that more
most used by organic chemist are those involvingvaives of 1,2
benzene diol (pyrecete-cat) and 1,4 benzene digdr@dguinone)

oxidation of these compounds called quinones.



OH 0
Na,Cr,0O,
H,SO, -H,O

OH 0]

hydroquinone p-benzoquinone

OH 0
OH e)
dry ether _
Agzo
4-methyl pyrocetrchol _
4-methy-1,2 benzene diol 4-methy-1,2 benzoquinone

Alizarin is a red pigment extracted from the rootshe madder plants,

its preparation is from anthracene.

Alizarin

Quinones are also obtainable other way, by oxidatibo-and p-amino
phenols and in many cases are direct oxidatiomotmgdric phenols and
aromatic amines. Indeed the most practicable metfodreparing p-
benzoquinone itself is by the oxidation of anilifiéhe ready oxidation of
p-amnophenols to quinone permits one to prepara@doga and thus
hydroquinones from simpler phenols by diazoniumptiog to give an
azo compound and reduction of the aza compoundoaidtion of the

amine formed for example (Ressman.1977).

8



OH OH
+
+ AN, N&,S,05
N=—NAr
OH (@]
*OO FeCk . *“
NH, 0

Oxidation of p-phenylene diamine with potassium dichromate and

sulfuric acid yields the following compound (Ksteat al,, 1998).

H,SO,

By treating benzene with phthalic anhydride in phesence of anhydrous
aluminum chloride given-benzoyl benzoic acid which losses water on

treatment with sulfuric acid (Degerin.1957).



o

C—oO
O O
C—oO

I
o)

O
(0]

1.5 Chemistry of quinones

o)
|
C

OH

O

o

Quinones-hydroquinones pair forms an oxidation-céda system of
chemical and electrochemical interest. The paidinganterconverts with

a reduction potential which has been used as strelactrochemical

cells.
o) OH
+ 428
+ 2H T’ E=0579Y
0 . OH
p-benzoquinone hydroquinone

A part of chemistry of photographic developmentolve is quinone and
hydroquinone and relatedp-aminophenols are oxidized tgo-
benzoquinone by photoactivated silver bromide,rdticed silver metal
leaves the black image of system hyposulfite (h{y¥ade 1974).

0
+ 2AgBr + 2HO—>¢ + zAd + ZBF +2H,0 + (CH3),NH
o

10

N(CH3)2

OH



Plast quinone is synthesized by plant and appearglay a role in
electron transfer during photosynthetic procesongl terpenoid side

chain is connected to the quinone group.

O

CH
HaC (CH,CH=CCH)H
o)

plast quinone
Vitamins K; and K are naphthaquinone with terpenoid side chain. They
are broadly distributed in plants and believed ® dssential for
coagulation in blood animals.

0
H4C
CHg3
HsC CH,CH=CCH,(CCH,CHCH,)CH,CH,CHCH,
© CHs CH,
vitamin K;
0
CH3
CH3
(CH,CH=CCH,) H
0

The benzene ring is relativity resistant to mostustion techniques.
Catalytic hydrogenation can be accomplished, bevated temperature
and pressure are normally required. Reduction géiperoceeds all the
way to cyclohexene.

() me. ()

11



Phenolic compound leads to radical cations thatssabilized by the

oxygen atom, the products are quinones and thalogaus.

OH OH OH OH o)
: + _ +
- e_ -H @ - e @ -H
—_— —_— —_— —_—
OH OH o) o) o)

An interesting application of this electrochemioaidation is conversion
of hydroquinone dimethyl ether to the diketal ofirgunes (Pineet al,
1980)

OCHjy
B HsCO~__-OCHjz
-2e _
CHyO/CH,0H
H;CO OCHj
OH
1.6 Reactions of quinones
0] o OH
) +2H"
+ 2 /—= ~
2H
o o OH

From the formula of quinones it shows us that gu@soare unsaturated

cyclic di ketone. It has all the reactions expeaé&duch compounds, the

12



reaction above shows us how it is possible to add ¢lectrons to
guinone converting from an unsaturated diketone iatdition of
adihydric phenol. Oxidation is loss of electronsl aeduction, is gain of
electrons in equilibrium of this kind the oxidizireg reducing power of
the solution can be measured by inserting an eldetunattacked by the
solution, a solution of the mixture of quinones aqainol can form

system.

CeH4(OH); CeHO, + 2H" + 26

The electrode potential of the system would beols\iied

aQ aH2 +

E=E1- Zﬂ-ln
2F anZ
o) o) O
O 98
O O
G,= 0.699 volt in H,0 G,=0.792 volt In H,0 G,=0.47 volt in H,0
0.715 volt in EtOH 0.484 volt in EtOH

0.benzoquinone has higher electrode potential thdoenzoquinone
suggesting that the o.quinonoid system is of higimergy and less stable
than thep.quinonoid. Phenyl hydrazine behaves as a reduamegt and
oxidized by quinones but substituted phenyl hydm@awill react with
carbonyl group in the normal manner, in generabnst nucleophiles tend

to addition conjugated fashion for example aniline

13



o OH OH
(@)
. H H >
C6H5k >
+
+
CaHaNH, | CeHsNH, 1 CoHsNH |
(@)

end

The electron donor group lowers the electrode piaterso that in
presence often in excess of quinone the anilineaquinol will be

oxidized. The resulting anilinequinone will therace further with more

aniline.
OH o
* - + (HOGHsOH) >
CgHsHN @
o8 C”:1:
OH CgHsHN ! gl
o 5| T
CeH
675\ OH
N
| o NHCgHs
NHCgH5 B fast oxidation
followrd by carbonyl addition
CgHsHN
C6H5HN | OH
N
CeHs
azophenine

This conjugate addition of nucleophilies to thefetec carbon atom of
guinones is a very general reaction .A good exanpladdition of

cyanide as illustrated

14



g 0

H
—_— H H
CN
(o) CN CN
o 0
F
(©]
o) o OH
CN
CN oxidation
as above <
CN CN CN
o 0] OH

Electrophiles as well as nucleophilies add to afated carbonyl double
bond, so acid will add electrophilically to quineneusually in a
conjugate fashion for example, the addition of logén chloride yields

2-chloroquinol.

(0]
OH OH OH
L _
(a—[ La—
"H H “
(@)
o (e} OH

enol

A similar reaction occurs with acetic anhydride atdng acid

OCOCH,

o)
+
+(CH,C0),0 + H
OCOCH,
o}

OCOCH,

The reduction of quinone is a two-stage processiandany cases the

presence of the semiquinone radical ion can bélesiad.

15



Lm.

In some reactions this one electron transfer campertant; for example
when quinone is treated with diazonium salt, niérogs evolved the

overall mechanism of reaction is possibly as folow

.t

04\4 o
T CeHs
CeHs + Ny — >

o +
N, + H

Direct addition to the carbon-carbon double bond oacur in special
case, for example, bromine reacts with quinone i@ ghe saturated

tetrabromodiketone.
O O

Br—] Br
+ ZBr2 —_—

Br Br
(@] (@]

In diels Alder reactions the ethylenic double bondquinone has two
adjacent carbonyl bonds and it undergoes the meaegry readily, acting
as adinophile (Tedder and Nechvatal.1967).
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T T
@ Ke)
\ _J/
7N
g 2
+
T l T
Ke) e
I%
uononpal

The carbon — carbon double bond in quinones unésrgfus electrodic
addition quite generally and not only will dienesdéut also other such
as reagents adiazomethane and methylazide (Geisk9ain

o]

e
N+ —»
Il

(0] OH
H

H

CHs o)

|
N N

+ |l _similar step \
N* N
| /
. )

o)
5 CHy

o-benzoquinone has much higher electrod potental fhbenzoquinone
it also much more reactive although it can be pegbaenstalline if

17



decomposed with a half and a hour of its prepamatla solution it

undergoes Diels-Alder reaction with itself as andi@and dienophile.

Q 0
(6] o) o
- 1J)— O
. . 0 3
dienophile dien dimer
With acydopentadiene or cyclohexadiene o-benzoaqaitehaves as

adienophile although the alternative adduct is dran heating

Q o)
o)
o)
o)
+ H,C —_— heat
—_—
in solution
o)

we can risualize a nitrogen analogue of quinoneavimch the oxygen
atom is replaced by an nitrogen such compoundraye/n as quinone
imines (Tamson.1997), (Kstewat al., 1998).

NH
NH
NH o
quinone di-imine quinone imine

1.7 Antibacterial and antifungal activities of quinones

Quinones of many kinds are important compounds, dmbause of their
wide-spread occurrence in nature as the producfdants and animals
metabolism and because of their use in medicinecsslly as electro
carriers(Martius.1961),(Greest al, 19965),(Redfearn and Burgh866).
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The largest number of quinones are obtained syo#igtamong them 2-
hydroxy-3-alkyl-1,4-naphthoquinones which are axt@gainst malaria
parasite (Fieser and Leffler.1948) and 2-methyjrisghthaquinone is a
clinically useful (vitamin K1) which in used combaertain diseases
characterized by reduced clotting power to the dlod group of
guinones typed by the one shown below but diffemmthe length of the
chain of five carbon atoms units are widely disttédal in living cells in
which they play important roles in metabolism/ @bly by electron

transfer involving reversible quinone interconversi

CHj

Conzime Q10
Other derivaties are active against bacteria amgiftand marine

organism, in many of which they are responsibleyitow orange and
red color.Geissman.1977),(Holmetsal., 1964).
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1.8 Aim and Objectives:

p.quinone a,B-unsaturated diketones are one of the most importan
naturally occurring or synthetic group of compounttisough their
incorporation in different biological processes. @me other hand
different classes of sulfonamides of process varitypes of biological
activities. The present work aimed at make usehefrichness of the
qguinonoid unit on witch selected and design sudfoide can be allowed
to couple to the required p.quinones. One of tine @i this study is to
prepare some derivative of p.quinone, differentimone structures have
been used in this study and a selected amines vdatikfied certain
structural requirement where considered. The syiothprocedures
mechanetic explanation and retrosynthetic anabfsibe target amino-p-
guinones form one of the objectives of this stullye chromatoghraphic
behavior especially Thin Layer Chromatography (Tlo€)he p-quinones

and their amines coupled products have been igatsti and compared.

The study may highlight upon certain vibrationatl alectronic spectral
patterns of quinones. Deep insight into benzenaid quinoid rings

spectral properties could be summarized from tlogkw
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Chapter two

2. Materialsand Methods
2.1 Materials
2.1.1Chemicals

Chrlorosulphonic acid, acetaanalide, sulfamethadyhminophenzone,
sulfadioxine,sulphonylamide,sulfasufonylamide,sddfeine,o.cresol,
naphthalene, potassium dichromate, sodium hydrokigidrochloric acid,
sodium hydrosulfyte, amoniumchloride, ammonia golynitric acid,
sulfuricacid,ethanol,methanol,acetone,diethyledmoroform,dimethylsu
Ifoxide, ethyl acetate, n-butanol. All GPR, weretasbed for BDH,
England.

2.1.2 Thin layer chromatography

Thin layer chromatography was carried out usingaibel 60 GF254
pre- coated plates (250u) over aluminum plate (Blorevith different

solvent system.
2.2 Instruments

2.2.1 Infrared spectroscopy (IR)
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Infra red spectral data were recorded as KBr fillscdusing IR
instrument model Perkin EImer (1000), (USA)

2.2.2 Nuclear magnetic resonance (*H-NMR, **C-NMR) spectr oscopy

The proton nuclear magnetic resonance spectralwiate obtained with
NMR instrument model (Bruker, Germany) 500, 133 Hz.

2.2.3 M ass spectroscopy (M S)
MS. used in this work is ISQ Single Quadrupole M&kih EImer(USA).
2.2.5 General Equipments

Magnetic stirrer, hotplate, (ST 15 OSA, BIBBI skeriLTD, UK),
melting point apparatus (SMP 10, PIPPY sturat $i¢ienUK), sensitive
balance (ADA 210 LE, ADAM EQUIPMENT Co.LTD JAPAN),
thermometer (Gallen Kam. England), all glasswars @fgpyrex type.

2.3 Synthetic methods
2.3.1 Synthesis of p-acetomedobenzenesulfonylchloride (11)

To 15.0 ¢ m of chlorosulphonic acid in dry flask in ice batiold water)
was added gradually in small portions 7 grams ddtaaclide with
stirring, the mixture was heated on water bathdioe hour to complete
the reaction, the clear solution was powered if@0gdn of crushed ice,

the product filtered and air dried.
2.3.2 Synthesis of p-acetomedobenzenesulfonamide (111,V,VI1,1X,X1)

To (1.779) 10mmole (1.77g) of the required aminessaolved in
(20mmole) (0.8 g) sodium hydroxide in 100ml wateflask was added
p.acetmedo benzene sulphonylchloride. The reaaticture was stirred
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for two hours at 60 C. The solution was filtered, cooled to room

temperature and acidified with dilute hydrochlaaid.

2.3.3 Synthesis of p.aminobenzene sulphonylamide (1V,VI,VIII, X
and XI1)

To one gramp.acetomedobenzene sulphon amide derivatives in 100Om
round bottomed flask was added 20ml of dilute hgdhkoric acid (1:1).
The mixture was heated under reflux directly in platte and stirring for
two hours. The clear solution was filtered whilg bad cooled to room
temperature. Sodium hydroxide was added to adhgsipH to 4.5. The
product filtered, washed and recrystallized.

2.3.4 Synthesis of 1,4-quinone derivatives
2.3.4.1Synthesis of 1,4-naphthaquinone

On 500ml round bottomed flask with three-necked @@gmol) of pure

chromium trioxide was added to 25ml of 80% aceticl athe flask was
surrounded by ice and put in a magnetic stirrer thiedmometer to read
temperature. Solution of pure naphthalene in 100frglacial acetic acid
was added over a period of 2-3 hours while the &gatpre maintains 10-
5°C. The stirring was continued overnight in roommperature; the dark
green solution was left for three days and stircegasionally. The
mixture was poured into llitre of water; the crymeduct was collected
by filtration and washed by 30ml of water, driedlaecrystallized from

63ml of petroleum ether (Babudd al, 2007).

2.3.4.2 Synthesis of 2-methylbenzoquinone

In 500ml beaker was placed 32gm (0.33mmfresol in 90ml of 60%
acetic acid and the beaker was cold until the teatpee below 5C in

ice. A solution of 42g of chromium trioxide in 70mdater on 30ml of
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glacial acetic acid was added in period about twouré and the
temperature below 1. The mixture was filtered at once and washed
10ml portions of ice —cold water several time anédl(Anees Pangait

al., 2013).

2.3.4.3 General synthesis of 2-sulfonamido-1,4- quinone

In 50ml quickfit round bottom flask was placed @6tbl| of the required
1,4-quinone in 20ml of 95% ethanol, 1ml of gla@aktic acid and 1ml of
water, the mixture was stirred at room temperatQr601mol of the
required sulphonamide in 10ml of 95% ethanol arddg®. of anhydrous
sodium acetate was added over a period of five tesulhe reaction
mixture was refluxed under stirring for three hourke precipitate was
filtered and washed by addition of 3-5ml cold watee product was air
dried and recrystallized (Ravichandirainal., 2012).
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Scheme 2.1Chemical structure of the prepared Snijaimoide

derivatives. (l1I-XII).
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Scheme 2.2 Coupling of naphthoquinone and sulfoderXI11-XVII).
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.

Scheme 2.3 Coupling of o-methylbenzooquinone aidreamide
(XVII-X).
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Table 2. 1: Chemical names of synthesized compounds

Table 2.1.1: Chemical names of p.acetamidobenadfenglamides

S o SV,

Comp. No| R Chemical names
O N-(4-(N-(5-oxo-1-phenylpyrazolidin-4-
1] \ﬁN@ yh)sulfamoyl)phenyl)acetamide
R
~ 95 N-(4-(4-(5-methylisoxazole-3-
v "@'SC%NH'(N\(B sulfonamido)phenylsulfonamido)phenyl)acetamide
Xl N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)acetami

—( s

—~OsorngTn

N-(4-(N-(4-(N-(5,6-dimethoxypyrimidin-4-

cet

Vi yh)sulfamoyl)phenyl)sulfamoyl)phenyl)acetamide
HCO OG+
IX <:> @ N-(4-(N-(4-(N-(4-
SN S, sulfamoylphenyl)sulfamoyl)phenyl)sulfamoyl)phenyl)a
amide
Table 2.1.2: Chemical names of p.aminobenzene snipamide
N,
ONR
Comp. No R Chemical names
A\ O 4-amino-N-(5-oxo-1-phenylpyrazolidin-4-
\ﬂN@ yh)benzenesulfonamide
N
Vi 4-amino-N-(4-(N-(5-methylisoxazol-3-
yl)sulfamoyl)phenyl)benzenesulfonamide
Xl 4-amino-N-(4-
SOzNH; sulfamoylphenyl)benzenesulfonamide
VI N= 4-amino-N-(4-(N-(5,6-dimethoxypyrimidin-4-
Q_SOZHNS\_@N yl)sulfamoyl)phenyl)benzenesulfonamide
HsCO  OCHj4
X 4-amino-N-(4-(N-(4-

OSOZHN@SOZNHZ

namide

sulfamoylphenyl)sulfamoyl)phenyl)benzenesulfo
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Table 2.1. 3. Chemical names of coupling compouvits
naphthaquinone

cot L

SONHR

Comp.No| R Chemical names
Q 4-(1,4-dioxo-1,4-dihydronaphthalen-2-ylamino)-N-(5-
Xl \&NO oxo-1-phenylpyrazolidin-4-yl)benzenesulfonamide
NH
~CHs 4-(1,4-dioxo-1,4-dihydronaphthalen-2-ylamino)-N-(5-
XIV < > Soz'\"'<\|:§o methylisoxazol-3-yl)benzenesulfonamide
N-(4-aminophenyl)-4-(1,4-dioxo-1,4-dihydronaphthalgn-
XVI SONH, 2-yl)benzenesulfonamide
O N=\ N-(5,6-dimethoxypyrimidin-4-yl)-4-(4-(1,4-dioxo-1,4-
XV > S\—(N dihydronaphthalen-2-
HCO OGO+ ylamino)phenylsulfonamido)benzenesulfonamide
N-(4-aminophenyl)-4-(4-(1,4-dioxo-1,4-
XVI SN SO, dihydronaphthalen-2- ylamino)

phenylsulfonamido)benzenesulfonamide

Table 2.1. 4. Chemical names of coupling compounds with 2-.methylbenzylquinone

Woras

Comp.No| R Chemical names
XVIII (o} 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(3-
\&N‘Q 0Xx0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)
\ NH benzenesulfonamide
XIX ~CHs 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N
—< }Soz'\h“(\\fo (5-methylisoxazol-3- yl)
N sulfamoyl)phenyl)benzenesulfonamide
XXl 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-
SONH, sulfamoylphenyl)benzenesulfonamide
XX N-(5,6-dimethoxypyrimidin-4-yl)-4-(4-(4-methyl-3,6-

dioxocyclohexa-1,4- dienylamino)

phenylsulfonamido)benzenesulfonamide
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XXI

el

4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(}
(4-sulfamoylphenyl)sulfamoyl)phenyl)benzenesulfonamic

\|_
e
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Table 2.2.Reaction conditions of synthesized comgdsu

Table 2.2.1.Reaction conditions of p-acetamedobewmdfonyl derivatives

NHCOCH,
SONHR
Comp. No | R Re. Time Temp | Recy.solv Yeild 9 m.p Mo.Ph.sol i R
T Q 3hurs 6@ EtOH 70% 276 Chloroform:MeOH | 0.7
ﬁg@
\ Stk 3hurs 60C EtOH 79% 141 Chloroform:MeOH | 0.71
—@SOZNQO u 6
XI _@_Sq\% 3hurs 60C EtOH 73% 153-155| Chloroform:MeOH | 0.61
Vil —Osrn(n 3hurs 60C | EtOH 80% 195 Chloroform:MeOH | 0.92
IX —)sanl oo 3hurs 60C EtOH 79% 172 Chloroform:MeOH | 0.82
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Table 2.2.2.Reaction conditions of p-aminobenzdf@asyl derivatives

NH,
SONHR
Comp. No| R Re. Time | Temp Recy. Yeild % | m.p Mo.Ph.sol R
solv
vV Q 2hurs A% EtOH 65% 238-242| Chloroform:MeOH).6
ﬁg@
~ b g 0 .
Vi _Q_SOZI\H-QO 2hurs 45C EtOH 7% 220 Chloroform:MeOIH0.67
N
Xl ‘Q—SO»% 2hurs 45C EtOH 79% 167- 169 Chloroform:MeOHD.61
VIII —©—ng 2hurs 45C EtOH 79% 142 Chloroform:MeOH0.62
HCO  OaH
X @w@% 2hurs 45C EtOH 75% 175- 179 Chloroform:MeOH.73
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Table 2.2.3.Reaction conditions of naphthoquincerevdtives

0
H
Q‘ N\©\
SO,NHR
o)

Comp.NR Re. Time Temp | Recy.solv| Yeild%| m.p Mo.Ph.sol i R
Xl Q 24hurs room p.ether 71% 293-295 Chloroform:MeOHO0.6
O
XIV —Q—QJZN—I-@((;HS 24hurs room | p.ether 80% 285 Chloroform:MeOH | 0.75
XVII _@_SO‘NF& 24hurs room | p.ether 2% 273-277| Chloroform:MeOH]| 0.65
XV —@—sgmg\:.\. 24hurs room | p.ether 12% 265-267 | Chloroform:MeOH| 0.78
HCO  OcH,
XVI _@@m@% 24hurs room | p.ether 70% 289- 290/ Chloroform:MeOHj| 0.60
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Table 2.2.4.Reaction conditions of methylbenzoguenderivatives

(0]

H
L
HsC SO,NHR
O
Comp.| R Re. Time | Temp Recy.solv Yeld % m.p Mo.b.sol ; R
No
XVII Q 24hurs room ligroin 60% 292 toluene 0.62
O
XIX Sk 24hurs room ligroin 69% 235 toluene | 0.65
—@—sozm(\N\jo u igroi 0 u
XXl ‘Q—SOJ% 24 hurs room ligroin 72% 215- 220 toluene | 0.60
XX —C)-SOHNQLN 24hurs room ligroin 65% 249-250 toluene | 0.75
HCO  OcH,
XXI _@SQW@% 24 hurs room ligroin 73% 255 toluene | 0.65
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Table 2.3 Infrared spectrum

Table 2.3.1 Infrared spectrum bands of synthesibatbounds

NHCOCH,

SO,NHR

Comp. | R SG st-vib C=0 st—+ C=C arom C-H/CH |N-Hst-vib Other NH,
No ib st |arom SONH
[l Q 1369 -1153 1697 1587,1534,1496 2990 303679,3415,3243840 p
ﬁy@
V =%+ |1367,1332,1155 | 1672 1618,1596, 1469 2990 3(HM113,3379,3299833 p,
—- s P
N 1092 C-O
Xl ‘Q_Sq\% 1372, 1155 1685 1591,1533,1502 2936 303502,3412, 834 p
3331,3277
VII _Q—SQNQN 1320,1159 1674 1586.1534.1453 2942 | 304Q 3469,3414,3236840 p
HCO O
IX @M% 1397,1326 1676 1591,1566,1533 2990 303960,3400,3236840 p
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Table 2.3.2 Infrared spectrum fpraminobenzenesulphnilamide compounds

>-H

NH,
SONHR
Comp. | R N—-Hst- |[N-H | SO N — H st-vib | C=C other
No vib bend for SONH
v \é 3502,3464, 1610 | 1363,1148 3330 1595,1496 3209 (N-H), 2980 |(
N ) 1630 (C=0) 872 P
\ NH
VI Stk 3478,338 | 1634 1385,1321,1189234,3210 1597 ,1461 2990 (C-H), 1090 (Ct
—< >—soZ
o 1150 0), 895 P
XIl _Q—Sq\“-b 3592,3449 1629 | 1327,1144 3364 1591, 1464 823 P
VIl —@—sq—NS\R:N 3474,3415| 1618 | 1320,1154 3234 1592, 1448 2935 (C-H), 834 P
HOO OCH
X _@%N@% 3600,3592| 1618 | 1325,1119 3233 1591, 1488 840 P

Table 2.3.3 Infrared spectrum for coupling compauwith naphthoquinone
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SO NSt

Comp.NO | R C=0 N—H SO Cc=C
Xl \& 1675, 1625,16663801,3280 1360,1157 1589,1521
N‘< >
\ NH
XIV ~CHe 1676,1616,1589 3307,3180 1332,1294,1P7%27,1510,1480
— o

XVII 1674,1620 3286,3270 1321,1155 1585,1515,1404
SONH,

XV _@sow@N 1664,1589 3434,3278 1296,1159 1448,1332
HCO OO+

XVI @@W@% 1676,1625 3371,3284,3200330,1155 1583,1539

Table 2.3.4 Infrared spectrum for coupling compauwith 2-methylbenzoquinone
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Compd R C=0 N—-H SO c=C other
NO
XVIII \& 1652 3386, 2921, 2360/ 1119 1595, 1481 877 p
N
\ NI—TO
XIX ~Crt 1652 3419 1191 1600, 1467
—@SOZM@O
XX _@_ Sonts 1652, 1710 | 3409, 2993,2360 1190,1116, 104400, 1483 676 p
XX _@sowg\“:.q 1652 3382 1191,1155 1593,1483, 1448 823p,
o ot 2923 CH
XXI 1652 3438, 2921 1190, 1118 1602, 1482 873p
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Table 2.4 proton nuclear magnetic resonance spactrands of synthesized
compounds'H -NMR)
Table 2.4.1 'H-NMR) spectrum bands gi-acetamidobenzenesulfonyl-4-amino

phenazone

b a

NHOOCH,

(]
d

(@)
Py
e f

Compd. No chemical shift (ppmaé-value) intensity, multiplicity, J const

1] a, 1.93(3, s); b, 5.88(1, s); ¢, 6.5(2, d, J =2z, d, 7.2(2,d, J
DMSO-d6 3.0 Hz); e, 8.67(1, s); f, 7.30(1. s); g, 7.4147(5, m)

Table 2.4.2 (H — NMR) spectrum bands gf-aminobenzenesulfonyl-4-amino

phenazone

a
NH,

b

C

#SWq

e NH

Compd. No chemical shift (ppmaé-value) intensity, multiplicity, J const

IV a, 2.00(2, s); b, 7.24(2, d, J = 3.0 Hz); ¢, 7.4%8(2) = 2 Hz); d|
DMSO-d6 10.29(1, s); e, 9.08(1, s); f, 7.44 — 7.46 (5, m).
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Table 2.4.3'H — NMR) spectrum bands of coupling of Naphthoqumand p-

aminobenzenesulfonyl-4-aminophenazone.

# a¥amecd
b d e g\ N/
\

H

Compd No chemical shift (ppmé-value) intensity, multiplicity, J const

Xl a, 7.25—-7.32 (5m); b, 7.45 (1,s); ¢, 9.407 (Ws).81(2,d, J

DMSO-d6 = 3Hz); e, 7.91 (2,d, J = 4Hz); f, 9.21 (1,s); )8(1,s); h
7.92 -7.98 (5, m)

Table 2.4.4 H-NMR) spectrum bands of coupling of p-aminobenszatfenyl-4-

aminophenazone and methylbenzoquinone :

s

i
. T
O H
3C e
Compd No chemical shift (ppmé-value) intensity, multiplicity, J const
XVIII a, 6.87 , 7.32 (2s); b, 2.80 (3,s); ¢, 4.20 (1¢k);6.47-

DMSO-d6 .7.62(4,m,); e, 2.01 (2,8); f, 5.44 (1,s); g, 6P65 (5,m).
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Table 2.45H-NMR) spectrum bands of p-acetamidobezenesulfonyl

sulfamethoxazole

a b
NHCOCH3
C
d
e h i
SO,NH SOZNH‘—m\
N
f g \o CHa

j

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const

Y, a, 10.03 (1,5); b, 2.06 (3,3); C, 6.08 (2,d, JO=F&); d, 7.25 (2,d, J=13
DMSO-d6 | Hz); e, 10.89 (1,s); f, 7.47 (2,d, J = 3.0 Hz)7d5 (2,d, J = 4 Hz): h
11.77 (1,9), 1, 7.70 (1,8); j, 2.28 (3,5)

Table:2.4.6{H-NMR) spectrum bands of p-aminobezenesulfonyl

sulfamethoxazole

NH,

b

(o]

e f \
(@] 3
I

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

Vi a, 2.28 (2,5); b, 6.05 (2,d, J = 2 Hz); ¢, 6.56(2,d 3 Hz); d, 11.24
DMSO-d6 | (1,s); e, 7.21 (2,d, J = 2 Hz); f, 7.47 (2,d, J HZ); g, 10.58 (1,s);
h, 7.69 (1,5); i, 3.36 (3,5).
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Table 2.4.7 TH-NMR) spectrum bands of Coupling of naphthaquinane p-

aminobezenesulfonyl sulfamethoxazole.

o

c
NH

f

b d SO,NH

e g i
| SOZNHW
N
o CHa

k

o

Compd No | chemical shift (ppmé-value) intensity, multiplicity, J const

X1V a, 7.80 — 7.85 (5,m); b, 7.24 (1,s); c, 11.29 (1ds)%.08 (2,d, J ¥

DMSO-d6 |3Hz);e, 7.2 (2,d,J =4 Hz); f, 11.04 (1,); @77(2,d, J = 4 Hz); R,
7.59 (2,d,J=3 Hz);i,9.5(1,s); ), 7.70 (1,5)3K29 (3,s).

Table 2.4.8 (H-NMR) spectrum bands of Coupling paminobezenesulfonyl and

naphthoquinone.

3 @)
HsC HC 0 0 Lﬁ gl
b H EE_EE_N |\l | CHa 1
o) g f 3]
@)
Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const
XIX a, 2.50 (3,s); b, 6.69 (1,s); c, 6.25 (1,s); d,(B.4); e, 6.47 — 7.70
DMSO-d6 | (4,m,); f, 7.8 (1,s); g, 6.91-7.49 (4,m); h, 2.(@6s,); i, 5.44 (1,S); |,
2.54(3,s).
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Table 2.4.9 'H- NMR) spectrum bands qf-acetamedobezenesulfonyl sulfonyl

amide
a b
NHCOCH3
C
d
e : : h
SO>NH SO2NH>
f g
Compd No | chemical shift (ppmé-value) intensity, multiplicity, J const
Xl a, 2.05 (3,s); b, 10.30 (1,s); ¢, 7.19 (2,d, JHz} d, 7.66 (2,d,J =4
DMSO-d6 | Hz); e, 10.70 (1,s); f, 7.72 (2,d, J = 4 Hz); ¢,77(2,d, J = 4.5 Hz);
h, 3.37 (2,s).

Table 2.4.10 'H — NMR) spectrum bands gf-aminobezenesulfonyl sulfonyl

amide

NH,

d g
SO,NH SO,NH,

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

Xl a, 2.50 (2,5); b, 6.02 (2,d, J = 3 Hz); ¢, 7.1@,(3,= 4 Hz); d, 10.4
DMSO -d6 | (1,s); e, 7.45 (2,d, J = 3 Hz): f, 7.66 (2,d, JHA: g, 3.35 (2,5).

|—\
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Table 2.4.11:'H — NMR) spectrum bands ptacetamedobezenesulfonyl sulfonyl

amide and naphthoquinone

(@]
b
NH \
‘ d
A
HC
O

\_/

——NH,

QO —wn—/0
O—n—//—0

T
H
e

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

XVII a, 7.60 — 7.98 (4,m); b, 3.35 (1,s); ¢, 7.34 (ds)%.32-7. 60 (4,m,);
DMSO-d6 |e, 9.42 (1s,); f, 7.37-7.59 (4m,), g, 7.58 (2,9).

Table 2.4.12: 'H-NMR) spectrum bands ofp-aminobezenesulfonyl sulfonyl

amideandmethylbenzoquinone.

o}
d
a H NH

X

.

=
HsC H
b C

o}

n —0O

—72=
/
(@]
\

O —wn—=0
I
>

O
T

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

XXII a, 6.72 (1,s) , b,2.48 (3,s); c, 6.35 (1,s); dp4Ds); e, 6.72-7.6¢4
DMSO-d6 | (4m); f, 7.97 (1,s); g, 6.91-7. (4,m); h, 7.18 (1,s
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Table 2.4.13 'H-NMR) spectrum bands op-acetamedobezenesulfonyl sulfa
sulfonyl amide.

O
a b ||
H;COCH ﬁ_

Z—I o

®)
O

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const

IX a, 2.05 (3,s) , b,10.3 (1,8); c, 7.66 — 7.77 (4af); 10.7 (2,5); e,g
DMSO-d6 |7.1-7.68 (8m); h, 7.24 (2,s).

Table 2.4.14'H-NMR) spectrum bands gfaminobezenesulfonyl sulfa sulfonyl

amide.

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const

X a, 104 (2,s) , b,7.64-7.66 (4,m); c,c’ 10.4 ,,d6cb6-7.47 (8,m); €
DMSO-d6 |7.45 (2,s).
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Table 2.4.15'H-NMR) spectrum bands gfaminobezenesulfonyl sulfa sulfonyl

amide and naphthoquinone.

b
'
N e e
: OWQM
N %NSOZNHZQ
O

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const

XV a, 7.69— 7.89 (4,m); b, 3.35 (1,s); c, 6.36 (1d5)7.09-7.60 (4m);
DMSO-d6 |e,e’ 10. 8 (2,s); f,f 7.09-7.69 (8,m): g, 7.28&)2,

Table 2.4.16 'H-NMR) spectrum bands gfaminobezenesulfonyl sulfa sulfonyl

amide and methylbenzoquinone.

o QN
H N f f
a Tolew — o W,
HsC H 5N —N S—NH2
O O

Compd. No | chemical shift (ppmé-value) intenS|ty, multlpI|C|ty, J const

XXI a, 2.44 (3,s); b, 6.75 (1,s); ¢, 6.24 (1,9); d, B.4); e, 6.47-7.32
DMSO-d6 | (4,m); f,f 11.71 (2,s); 9,g° 6.91-7.32 (8,m), lBZ (2,).
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Table 2.4.17 'H-NMR) spectrum bands ofp-acetamidobezenesulfonyl

sulfadoxine

b a
NHCOCHS;3

C

d

f g k ]
HLCO OCHg3

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const
VIl a, 2.06 (2,s); b, 10.34 (1,s); c, 6.59 (2,d, JHz} d, 7.25, (2,d, J £
DMSO -d6 | 3 Hz); e, 10.55 (1,s); f, 7.65 (2,d, J = 2 H2)7h7 (2,d, J = 3 Hz);
h, 10.83 (1,s); i, 7.97 (1,9); ], 3.66 (3,s); K6&B(3,).

Table 2.4.18'H — NMR) spectrum bands pfaminobezenesulfonyl sulfodoxine

a
NH>

T OH
! -y

H3CO OCH3
f

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const
VIII a, 6. 0 (2,5); b,b” 6.56-7.62 (8,m); c, 10.54 (1¢5)10.96 (1,s); €
DMSO -d6 |8.11 (1,s); f, 3.65 (3,s); 9, 3.89 (3,9).
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Table 2.4.19'H — NMR) spectrum bands gtaminobezenesulfonyl sulfodoxine

and naphthoquinone

(e}
C
NH
D I W
d SO,NH SO,NH N
. /7 N\
o g h

N

| k
H3CO OCH;g

Compd No | chemical shift (ppmé-value) intensity, multiplicity, J const

174

XV a, 787-7.0(5m);b,7.1(,s);c,12.2 (1,s).8(2,d,J =3 Hz); ¢
DMSO-d6 |8.1(2,d,J =4 Hz); f, 12.8 (1,); g, 8.07 (2,& 5Hz); h, 9.41 (2,d,
=3 Hz); i, 12.5 (1,5): j, 11.8 (1,5); k, 3.28 3]s3.65 (3,5).

[

Table 2.4.20'H — NMR) spectrum bands pfaminobezenesulfonyl sulfodoxine —

and methylbenzoquinone.

o
d
NH
a
g i > j K
SO,LNH SOLNH
b C e 2 2 N\
H3C f / \
O h :

N

m |
HCO OCH3

Compd No | chemical shift (ppmga-value) intensity, multiplicity, J const

XX a, 7.5(,s); b, 2.54 (3,s);c, 7.1 (1,s); d, XQ.,5); e, 8.38 (2,d, J =|3
DMSO-d6 |Hz);f, 8.59 (2,d,J =4 Hz); g, 9.5 (1,s); h, 20d, J = 2 Hz); i, 9.5(
(2,d,J=3Hz);j,11.0 (1,9); k, 8.30 (1,5);.B8(1,s); m, 4.04 (3,s)

OJ
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Table 2.5: **C-nuclear magnetic resonance spectrum bands ofhesined
compounds’fC -NMR).
Table 2.5.1 fC-NMR) spectrum bands gfacetamidobenzenesulfonyl-4-amino

phenazone

a
CH3

b
O/I\NH
C
d

e

f
I~

— o o K
N— I
\ N/H Ik

Compd. No chemical shift (ppmaé-value) intensity, multiplicity, J const

Il a (17.8), b (155.40), c(153.02) , d,d (106.66%, €129.49), 1
DMSO-d6 (135.63), g (124.22), h (162.81), i (126.68), | §BB), kK
(112.92), | I' (129.25), m (126.78).

Table 2.5.2 fC-NMR) spectrum bands op-aminobenzenesulfonyl-4-amino

phenazone

c
O—S—0O @) i I
HIT e @k
VAT
f NH !

Compd. No chemical shift (ppmaé-value) intensity, multiplicity, J const

IV a (155.37), b,b’ (112.90), c,c(129.51), d, (285 e, (126.99),
DMSO-d6 f (124.50), g (162.52), h (135.45), i, i’ (118.6F); (128.46), k,
(124.22).
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Table 2.5.3fC — NMR) spectrum bands of coupling of Naphthogo@and p-

aminobenzenesulfonyl-4-aminophenazone.

Compd. No chemical shift (ppmé-value) intensity, multiplicity, J const
Xl a, a (135.37), b, b" (126.69), ¢ (130.9), d (183.3
DMSO-d6 (181.76), f (183.47), g (155.41), h (105.62), i§BR), |,

(104.77), k,k* (133.49), | (129.54), m (124.52162.42), 0
(122.75), p (125.81), 9,q" (122.75), r,r" (128.80125.81).

Table 254 fC-NMR) spectrum bands ofp-acetamidobezenesulfonyl
sulfamethoxazole.

i
k |

7
S j FW
OH % OHN_ —ay

n

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const

Y, a, (12.48), b (170.3), ¢ (128.47), d,d (119.19% €129.7), 1
DMSO-d6 |(129.26), g,g° (153.7), h,h,(118.7), i’ (128.83) (153.73),
k,(158.41) 1(95.78), , m(158.24), n (12. 4).
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Table:255 C-NMR) spectrum bands of p-aminobezenesulfonyl

sulfamethoxazole

'\Hz
a
d o
S
Tol BN
s ¢t
Compd. No | Chemical shift (ppmd-value) intensity, multiplicity.
VI a, (133.34), b,b"(113.21),c,c’(118.16), d, (129.29)(143.51), f,f
DMSO-d6 | (153.73), g, 9 (124.27), h (153.72), i (153.7405.86), k (170.71),
| (12.50).

Table 2.5.6 fC-NMR) spectrum bands of Coupling of naphthaquinand p-

aminobezenesulfonyl sulfamethoxazole.

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const

XIV a, a (135.39), b, b’ (126.71), ¢ (128.91), d (&2B.e (181.67), |
DMSO-d6 | (183.58), g (157.92), h (105.40), i,(134.43), j(18.77), kK
(122.94), | (134.43), m (142.29), n,n° (126.7), 0(@27.17), p
(143.55), q,(145.11), r (95.87), s (170.74), t 48).
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Table 2.5.7 fC— NMR) spectrum bands @facetamedobezenesulfonyl sulfonyl

amide
b a
NHCOCHg
C
d d
e e

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const
Xl a, (24.55), b (169.52), c, (143.88), d,d” (118.99¢ (128.48),
DNSO-d6 |(139.23), g (141.47), h,h" (119.20), i,i" (127.54)133.11).

=h

Table 2.5.8 fC — NMR) spectrum bands gf-aminobezenesulfonyl sulfonyl

amide
NHz
=1
b b
Z Z
£ g
d
h
SDJHH——~i<iz::::j>}————SD:NH:
f g

Compd. No | chemical shift (ppmd-value) intensity, multiplicity, J const
Xl a (153.60), b,b™ (113.16), c,c’ (129.30), d (12),.44(142.11), f,f]
DNSO -d6 |(118.32), 9,9 (124.35), h (138.57).
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Table 2.5.9 fC — NMR) spectrum bands of coupling of sulfonilamidnd

naphthoquinone

i
D=
3
=]
D=
T
ra

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

XVII a,a (135.39), b,b" (126.69), c, (132.86), d, (23]. e, (183.84), f
DMSO-d6 | (181.82), g (141.95), h, (104.39), i, (145.71)j, {123.19), kK
(130.91), | (133.43), m (142.12), n,n° (118.32)0°0(140.19),
(138.57).

Table 2.5.10 fC-NMR) spectrum bands gf-acetamedobezenesulfonyl sulfa
sulfonyl amide.

0 L 0 H
: b 2 I ok no |l
H:COCHN — ﬁ—?\ ﬁ—?\ - ﬁ_?\j‘lj
.0 = 0 0

d - 1 : - m

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

IX a (24.55), b(169.52), ¢ (143.88), d,d(118.90), €x28.48), f
DMSO-d6 |(139.23), g, (141.47), h,n’(119.20), i,i",( 127.540133.11), K
(143.8), 1,1'(119.20), m,m’(127.54), n(133.11).
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Table 2.5.11 (13C-NMR) spectrum bandgp-@minobezenesulfonyl sulfa sulfonyl

amide.

9]

o
'
‘
I/“:_:j::
f o
— =
|
'_..-"1—:[:
:T:
'
T

o]
o]
o]

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const
X a(153.60), b,b’(113.16), c,c(129.30), d, (127.44), (142.11)
DMSO-d6 |f,f(118.32)",9,9 (113.16), h (124.35), i (138.5{) (118.32), k,k’

(124.35), | (127.44).

Table 2.5.12 (13C-NMR) spectrum bands of couplihgr-aminobezenesulfonil

sulfa sulfonil amide and naphthoquinone.

| 4
4®7 O-\—.H

Q:m:@

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const
XVI a,a (135.0), b,b'(126.71), ¢ (132.74), d (128.6¥)(183.02), {
DMSO-d6 |(181.07), g (143.41), h (105.29), i (145.15), |[[18.97), k,k

130.86), |, (127.6),m, (139.38), n,n(122.96), 0(d28.69), p
(126.33), q (141.35), r.r" (125.81), s,s" (139.33(130.38).
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Table 2.5.13 C-NMR) spectrum bands ofp-acetamidobezenesulfonyl

sulfadoxine
b a
NHCOCH 3
C
d d
e’ e
f n i N—\l
SO,NH SO,NH N
h P b ° m-

H,CO OCHs5

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

VI a(24.54), b(169.53), ¢ (133.05), d,d° (129.49), ¥27.29), f
DMSO-d6 | (144.00), g (142.53), h,nh> (118.39), i,i’ (130.24)(128.48), K
(151.22), | (153.3), m(161.83), n (54.4), 0 (12F,86(60.64).

Table 2.5.14%€C — NMR) spectrum bands pfaminobezenesulfonyl sulfodoxine

NH2
i
b b
C c’
¢ f g |
i M
505 NH S0 NH N
L | hy—=—=(_.k
Ex OCHy
HLCO 3
n m

Compd. No | chemical shift (ppmé-value) intensity, multiplicity, J const

I a (150.99), b,b’(112.64), c,c, (130.24), d (148.83(129.42), ,f]
DMSO-d6 | (117.79), g,g° (129.15), h, (127.84), i (), j (153, k (126.08),
(129.26), m (54.38), n (59.34).

Table 2.6: Mass spectrum bands of synthesized congso
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Table 2.6.1 Mass spectrum bands pfacetamidobenzenesulfonyl-4-amino

phenazone.

______________________
......................

_______________________________________________________

Compd No | m/z (Relative abundance %)

Il a (73) 98%), b (133) (20%), ( ¢ (207), (85%)2R1) (18) e (281)
25%.

Table 2.6.2 Mass spectrum bandg-@minobenzenesulfonyl-4-amino phenazone

Compd.No | m/z (Relative abundance %)

IV a (177) (20%), b (207) 98%, ¢ (267) 15%, d§R20%.
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Table 2.6.3 Mass spectrum bands of coupling of Namluinone and p-

aminobenzenesulfonyl-4-aminophenazone.

o) , ! Coo 0
i NH‘E ".| E—OZ:SNH @
ﬂ/ <> i /
! | \ 1 ! N
i ! 'll L“‘: ____________ \
It SR : TR c
a———-__-_-__o __________ _i ‘\‘,\‘“‘-—_L _________________________ b
|1______________::::::--__;:::::__ d
T~ e
Compd. No | m/z (Relative abundance %)
Xl a (175) 23%, b (207) 40%, c (235) 23%, d (226%, e (355) 24%

Table 2.6.4 Mass spectrum bands of coupling of ylie¢éimzoquinone and p-

aminobenzenesulfonyl-4-aminophenazone.

_________________________________________

_____________________________________________

__________________________________________________________________________

Compd. No | m/z (Relative abundance %)

XVIII a (56) 100%, b (149) 45% , ¢ (221) 25%, &E3 25%, e (429) 279

©
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Table: 2.6.5 Mass spectrum bandspshcetomedo benzene sulfanyl

sulfamethoxazole

MHCOCHs

—————

[ < S
T o
w

é
Compd. No | m/z (Relative abundance %)
V a (135) 20%, b (169) 35%, c (209) 17%, d (281%61

Table:2.6.6: Mass spectrum bandp@minobezenesulfonyl sulfamethoxazole

Compd. No | m/z (Relative abundance %)

Vi a (163) 15%, b (207) 85%, ¢ (249) 13%, d (283%.
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Table:2.6.7: Mass spectrum bands of coupling pedminobezenesulfonyl

sulfamethoxazole and naphthoquinone.

0o |
\
(L
I NH
1!
b
1! Fe==-
\ l
i ! :\/\
o i SO,NH
i
\

Compd. No| m/z (Relative abundance %)

XIV  |a(160)22% , b (207) 25% , ¢ (271) 20%.

Table:2.6.8: Mass spectrum bands of coupling mwaminobezenesulfonyl

sulfamethoxazole and methylbenzoquinone.

\ a
o i .
HsC LH i
i A o} O H H
s\
IN—C N\ S-l-NOS_N | |
H | N ,\\ Il i | |C|) N
o Moo CHs
_________________ T A S
| (P, C
P M i i M g g g g d
Compd. No | m/z (Relative abundance %)
X1X a (149) 80%, b (280) 25%, ¢ (355) 23%, d (422Ys.
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Table 2.6.9 Mass spectrum bandg-@cetamedobezenesulfonyl sulfonyl amide

-------------------------------------------------------- d
5=5‘> oW ||
HaCOCHN— | —N—| — NH
9 ;LE/ ﬁ i ﬁ ’
i O i )
S e
o c
Compd. No | m/z (Relative abundance %)
Xl a (73) 60%, b (156) 25%, c (281) 15%, d (342%dl0

Table 2.6.10 Mass spectrum bandg-@minobezenesulfonyl sulfonyl amide

1
______ ! —————— e —
i 1 ¢

o to HI
] < A
H,N- —S—N-—\ .~ S—NH
2<>'II ;}Jn :
T Wit ' AR q

§§§§§§§§§§§§§§§§§§§§§§§§§ ~ Ib

Compd. No | m/z (Relative abundance %)

Xl a (92) 75%, b (173) 20%, c (209) 15%, d (280y2
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Table 2.6.11 Mass spectrum bands of coupling ahmabezenesulfonyl sulfonyl

amide and naphthoquinone.

Compd. No | m/z (Relative abundance %)

XVII a (281) 24%, b (341) 20%, ¢ (429) 20%.

Table 2.6.12 Mass spectrum bands of coupling-@minobezenesulfonyl sulfonyl

amide and methylbenzoquinone.

o a b

H NH\[>
HaC H E 7

Compd. No | m/z (Relative abundance %)

XXII a (217)(25%), b (282) 28%, ¢ (375) (22%).
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Table 2.6.13 Mass spectrum bandspedcetomrdobezenesulfonyl sulfa sulfonyl

amide.

______________________________________

0
3COCHN——<:>7 —< >7 w@fsozw
o h

_________________________________

_______________________________________

Compd. No | m/z (Relative abundance %)

IX a (73) 100% , b (207) 95%, c (246) 25%, d (281%.

Table 2.6.14 Mass spectrum bandg-@minobezenesulfonyl sulfa sulfonyl amide.

9 0 == ¢

H N—< }i— —N-H S—N i > —8&-NH

? ] s;<>|||{;/ I
a i O ¥ O H

____________________________________________ b

___________________________________________________ .

Compd. No | m/z (Relative abundance %)
X a (92) 80%, b (207) 95%, c (281) 25%.
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Table 2.6.15: Mass spectrum bands of coupling-aminobezenesulfonyl sulfa

sulfonyl amide and naphthoquinone.

O H |
[ | c
N‘i' \ i
s O H O H
AU |
N 3N ~SO,;NH,
"\
S S | I o o
o RSP FOSpRp a d

_________________________

Compd. No | m/z (Relative abundance %)
XVI a (179) 48% , b (283) 23%, c (341) 25%.

Table 2.6.16: Mass spectrum bandg-@minobezenesulfonyl sulfa sulfonyl amide

and methylbenzoquinone.

Compd. No | m/z (Relative abundance %)
XXI a (157) 23%, b (236) 55% , c (281) 65%, d (388Y%.
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Table 2.6.17:Mass spectrum bandg-@icetamidobezenesulfonyl sulfadoxine

/
S —— H,CO  OCH;
T e
Compd. No | m/z (Relative abundance %)

VI

a (76) 75%, b (230) 25% , ¢ (281) 17%, d (358Ys.

Table 2.6.18: Mass spectrum bandg-@minobezenesulfonyl sulfodoxine

O Hi _ foH —
Qn | { ;\> AR
HoN - S—N-—< i S—N N
T\ N\ g
O ; i 1O
c \-____'_'_'_'_'_'_"_':_'_'_'_'_;i_'_'_'_'_'_'_'_'_'_'_'_'_'_"________I_. | H3CO OC'.b
____________________________________________________________________________ d
Compd. No | m/z (Relative abundance %)
VIII a (156) 13%, b (191) 20%, c (245) 30%, d (28500, e (267) 20%.
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Table 2.6.19: Mass spectrum bands of coupling cdmmobezenesulfonyl

sulfodoxine and naphthoguinone.

O [}
NH i
O‘l OQOZNH@E—SOMQ
i S /Nm
o) oo L
¢ BadMassiezll0 4 N
I\ HsCO
AN OCHjg
____________ b
ta
Compd. No | m/z (Relative abundance %)
XV a (46) 100%, b (139) 23%, c (210) 24%, d (285%x2

Table 2.6.20: Mass spectrum bands of coupling admmobezenesulfonyl
sulfodoxine and methylbenzoquinone.

O ) .
NH | .’
HaC i 5 ¥ 7 \\\
SRS S \N
S E 1 HiCO
&= b OCHj
________________ ]
Compd. No | m/z (Relative abundance %)
XX a, (46) 100%, b (111) 20%, c (221) 15%, dqR30%.
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3. Resultsand Discussion

Quinones are non-aromatic conjugated cyclo-hexadies which are usually
colored compounds. The quinone and hydroquinongar®rming on oxidation

reduction system of chemical and electrochemidal&st.

Quinones were reported to poses a wide range tfdioal activities (Roshdiet
al,1979,1977), (Take, et al.,1985).

The synthetic designing of amimeguinones in this work was adopted through the
disconnection approach according to well documentethods. The retrosynthetic
analysis of these compounds can be shown belowhighvthe standard carbon-
carbon bonds were firstly disconnected.

O OH @)
NHR eNFR
@) CH O

The same approach was adopted for the disubstipdbshzoquinone
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OH
NHR O
NER NHR NHR
:FG> -
RHN\ ™ + R\H,
oH
o OH O
— iP + RN\H,
@)

Therefore reaction of 2:1 molar ratio of requiredqunone and amine can furnish

mono substituted product, the mechanism of sudtticgacan be illustrated below:

O

) iy ?
% %w— B

The amino compounds acting as nucleophiles teratitbin conjugate fashion to

the olefinic carbon atom as the electron donor gilowers the electrode potential,
the amino quinol formed can be oxidized in the @nes of an excess of the parent

guinone leading to the amino quinone.

65



In the case of diamino benzoquinone the same meshamorked, whereby after

the formation of the monoamino benzoquinone a stammno group was added.

? ? 0 OH
). + NHR
+ HoONR — NH?Q[:i:f;NHR [:t:y/ 0
O o OH OH O
O o OH 0
NHR NHR NHR NHR
H-NR
\—/ﬂRHz,E RHN"| QO RHN
OH H o OH O

+

OH

+
OH
OH
NHR
OH RHN OH
OH

The identity of the prepared compounds was confirrag spectral ( Infrared,
NMR, MS), chromatographic and classical data (ncqlor).

3.1. Mechanism of Chlorosulfonation

A simple one step reaction can be used to introtheesulfonyl chloride group, to
p-position of acetanilide to producgs#acetamedobenzenesulfonylchloride (two

moles of the chlorosulphonic acid are required).
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NHCOCH, NHCOCH, NHCOCH,

CISOH _CISOH _
@ 1mole + HCIgmotes ™ 4moles + S0,

SOCI SoCl

The reaction mechanism of chloro sulfonation ineslthe following steps.

NHCOCH; NHCOCH, NHCOCI-g NH.,

SoCl SO,NH, SONH,
CISO;H = =~ SO, + HCI
NHCOCH, NHCOCH,
+ S% @
H SO,
NHCOCH; NHCOCH, NHCOCH, NHCOCH,
SOCI

Reaction mechanism of chloro sulfonation.
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In the first step, the generation of electrophdidfurtrioxide is simply an acid —
base equilibrium this time between molecules obigulfonic acid. In the second
step electrophilic reagent, $@ttaches itself to the aromatic ring to form the
intermediate carbocation. Step three is the lossaoproton to furnish the
resonance- stabilized substitution product. Thisetithe anion of p-acetamedo
benzene sulfonic acid which being strong acid ghlyi disassociated. When it
reacts with hydrochloric acid to convertedotaminobenzenesulfonylchloride.

3.2 M echanism of amination p.acetamedobenzensulfonylchloride

The mechanism of the reaction betwgeacetamedobenzensulfonylchloride and

ammonia can be illustrated as follows:

NHCOCH,
NHCOCH, NHCOCH,

+ HCI

| O=SCl O=S—NH,
0 IS‘\\ +D I

O

Ammonia act as nucleophile attaching to the sudfimm and caused cleavage of
the n bond to work oxygen which accept the negative gdain the process the
amine losses a proton to a second molecule of amam®he negative charge on
oxygen maker bond with sulfur atom and this lead to the disptaent of chlorine
as leaving group (Marrison & Boyde.1992).

3.3 Reaction mechanism of hydrolysis of amide
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+
<”3 (H OH HTO

CH3CNHAr CH3CNHAr CH3%NHAr + HZQ —_— %C‘CEAT

l

+
— CH,;COOH + ArNH,

It is understandable those acid derivatives adrdlyzed more readily in either
alkaline or acidic solution than neutral solutianhydrogen ion, which attaches
itself to the carbonyl oxygen and thus rendersntlaéecule vulnerable to attack by
the weakly nucleophilic reagent water. Oxygen a@guthen electrons without

accepting negative charge. Amine liberated asviaigagroup when negative

charge oxygen makebond with carbon atom.
3.4 Spectroscopic analysis

The identification of all synthesized compounds {IXXIl) in this study, were
confirmed using some physical properties like (rapfl spectroscopic analysis
techniques like (IR'H-NMR, **C-NMR and Mass spectra. Infrared spectroscopy
Is one of the most common spectroscopic technigsed by organic and inorganic
chemists. The main goal of IR spectroscopic anglgsio determine the functional
groups in the sample. Different functional groupsab characteristic frequencies
of IR radiation. Using various sampling accessoii@sspectrometers can accept a
wide range of sample types such as gases, liguads, solids. Thus, IR
spectroscopy is an important and popular tool fsucsural elucidation and
compound identification. Infrared spectra of systhed compounds have been
scanned in KBr pellets by using Perkin Elmer-838-IRTspectrophotometer
instrument in region from 4000 ¢hio 667 crif. The IR region extends from long
—wave limit to the visible region, the portion gfestrum most used in organic

chemistry ranges from 4000 to 666 tnThis is the range of the vibration —
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rotation spectra (Tedder and Nach vata,1975). Soalecules were as others were
associated with certain functional groups; the atffeof these vibrations on the
chemical bonds between the atoms are classified timb major classifications
stretching and bending (Parikh, 1973). Frequenoiestretching and bending
vibrations depend largely on the vibrating atomesses and on the bond orders of
the chemical bonds joying them. The lighter aton@sseh higher frequency
vibrations. Similarly higher bond order with highfeequency of vibration, thus a
bond vibrates at a lower frequency (lower wave nem100 crit) than a bond
wave number (2900ch), and C-C triple bond has higher vibration frequen
(2300-2100)cril,than C-C double bond which in turn vibrates at ighér
frequency (1700-1500cm-1) than C-C single bond @i800cn'),however,
stretching vibrations generally required more eweagd thus occur at higher
vibrations of some groups ((Parikh, 1973 and Fasiif89).

All the prepared compounds showed characteristi®dRds. These compounds
showed S@ st. vib bands in the region 1130-1155cmnd 1300-1350 cih
(asym). N-H st.vib. bands appeared in the regioBO3450 crit while their
bending vibration in the region 1560-1610 troarbon-carbon partial double bond
in the aromatic system appeared in the 1450-1618 Emtailed ban ds for each
compound individually were given in the tables (2-32.3.4) however, with
exception of p-aminobenzene sulphonamido derivatased compounds (1V, VI,
and VIII, X, XlI), all the other prepared compoundsowed the characteristic
carbonyl group stvib. in the region 1620-1695 ‘cnThe lowered values
absorption was attributed to resonance and conquga&ffects besides possible
hydrogen bonding. This specific absorption was useevidence for completion

of hydrolysis reaction during the conversion of #metamido group into amino

group.
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3.5 Thenuclear M agnetic Resonance Spectroscopy (NMR)

Nuclear magnetic resonance spectroscopy (NMR) & ainthe latest physical
methods of investigating the organic compounds. FBhét of the nuclear
resonance signal as a result of the electronic@mwient is called chemical shift.
It permits both qualitative and quantitative detiaion of different kind of bonds
between atoms. High resolutioftH- NMR is considered another powerful

technique and has been used in the investigationgainic compound structures.

The'H-NMR spectroscopy was most popular technique wadd in the structure
elucidation. NMR provides the most accurate infdramaabout different proton
environment. The chemical shift signal beside tladue of capacity constant
provide certain information about the different foro and their interactions,
(Silvertienet al,1981).

The 'H-NMR spectra analysis of some synthesized quin@mes sulphonamide
derivatives in this study, may be explained in fokowings. The'H-NMR of

compound Il and compound IV which are contain #$eme structure with
different only in the substituted group which chadgto amino group in the
compounds IV where it formed after hydrolysis ofmmound 1l therefore showed
the same 1H-NMR chemical shifits with differ in tlome proton of amino of
acetomido which is appeared at 5.88 (s,1H-NH) dadtiree protons of methyl
group of acetomedo showed at 1.93 (s,3H,CH3) fberothemical shifts of the
compounds Il and IV see table (2.45 & 2,4,6). Th&NMR analysis of

compound XIV which is formed from the coupling réac of compound III and
Nathquinone which is give the following chemicalifsh,7.25 — 7.32 (5m) of
benzene ring, 7.45 (1,s) proton of naphathaquin®m&)7 (1,s); proton of NH,
7.81(2H,d, J = 3Hz); and 7.91 (2H,d, J = 4Hz)rfptotons of benzene ring of
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sulphanamide, ; 9.21 (1H,s); of amino group atdcto sulphonyl group, 8.08
(1H,s); phenazone ring, 7.92 — 7.981(§,benzene ring attached to phenzone.

The'H-NMR of compound V and compound VI which conttiie same structure
with different, only, in the substituted group wihichanged to amino group in the
compounds V where it formed after hydrolysis of pound VI therefore showed
the same'H-NMR chemical shifits where differ in the one fmo of amino of
acetomido which is appeared at 10.13 (s,1H-NH) thedthree protons of methyl
group of acetomedo showed at 2.06 (s,3H,CH3) fberothemical shifts of the
compounds V and VI see table (2.4.5 & 2,4,6). TH&NIMR analysis of
compound XIV which is formed from the coupling ecean of compound V and
Nathquinone which is give the following chemicalifsh,7.80 — 7.85 (5m) of
benzene ring, 7.24 (1,s) proton of naphathaquin@te29 (1,s); proton of NH,
7.59(2H,d, J = 3Hz); and 7.27 (2H,d, J = 4Hz)rfptotons of benzene ring of
sulphanamide, ; 9.21'H,s); of amino group attached to sulphonyl grozy70
(1H,s); xazole ring .the chemical shifts of couglicompound of methyl
benzoquinone and compound V give the same chemints with diffence in the
6.69 (1,s); ¢, 6.25 (1,s) which indicated for thietpns of benzoquinone ring and
the chemical shift of N-H proton which appeare8.4t(1,s).

The 'H-NMR spectrum bands of compounds VII and VIII aiihave the same
structures as before where ffer in some protons;dmpound VIl which is contain
acetamedo group give the chemical shift 10.36) (&, indicated to one proton
singlet of amino of acetamedo group , and the amgirmup of compound VIiI
which produced according to hydrolysis of compowitit appeared chemical
shift for (2H-NH2) at 2.50, for other chemical shaf these compounds see table
(2.4.9 & 2.4.10). The compounds XV and XX formecdc@ding to coupling
reaction of compounds VIl and naphthquinone andhgibenzoquinone, so the
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chemical shifts of two compounds may not more diffigt some difference may be
available, the proton of amino group which connestdfonamide and quinone, in
case of naphthoquinone the proton appeared 3.35), (ut in the
methylbenzoquinone it showed at 4.05 (1,s). Forenmmemical of compounds
(XV & XX) see tables (2.4.11 & 2.4.12).

Compounds IX and X which are contain the same salfude but have differ in
acetamedo (IX), which showed following chemicalftshi 10.3 (1,s) indicated for
amino group of acetamido, where the amino grouppmpound X showed at 10.4
(2H,s), in other case three protons of methyl graxgappeared at 2.05 (3,s) which
indicate to methyl group in compound IX for moree dables (2.4.13 & 2.4.14).
For compounds (XVI and XXI) which are coupling obmapound X with
nathoquinone and methylbenzoquinone, there appdaredollowing chemical
shift, compound XVI showed chemical shift at 3.3BH(s) of amino group
connected compound IX to naphthoquinone whereompound XXI it appeared
at 5.40 (1H,s), there are three protons appearel4dt (3H,s) indicated for the
methyl group in benzoquinone, for more see taldes15 & 2.4.16).

Compounds Xl and Xll which contain the same sulfoite but differ in
acetamedo (XI),showed following chemical shift€.34 (1,s) indicated for amino
group of acetamido, where the amino group in comgdoXIl showed at 6.0
(2H,s), in other case three protons of methyl graxgpappeared at 2.06 (3,s) which
indicate to methyl group in compound Xl for moree gables (2.4.17 & 2.4.18).
For compounds (XVII and XXII) which are coupling abmpound XII with
nathoquinone and methylbenzoquinone, there appdaredollowing chemical
shift, compound XVII showed chemical shift at 12PH,s) of amino group
connected compound Xl to naphthoquinone wherecampound XXII it
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appeared at 5.40 (1H,s), there are three protopsaagpd at 2.54 (3H,s) indicated
for the methyl group in benzoguinone, for moretsddes (2.4.19 & 2.4.20).

The C-NMR spectra analysis of synthesized quinones aanbbhonamide
derivatives in this study may be explained in tb#ofvings. The™>C-NMR of
compound Il and compound IV which are contain #$eme structure with
different only in the substituted group which chagigto amino group in the
compound IV where it formed after hydrolysis ofrgmound IIl therefore showed
the samé>C-NMR chemical shifts with differ in some carbommts according to
difference of their environments and groups attdched types of hydrogen
nucleus which are coupling to the carbon atoms @nmtach molecule. The
compounds Il and IV showed sof€ —NMR chemical shifts, two compounds
have the same structure with differ in acetameaaigifor compound IIl which is
appeared the chemical of carbon atom attacheddtmmedo group at (153.02)
and for compound IV appeared at 155.37, for mage table (2.5.1 & 2,5,2). The
coupling of compound IV with nathaguinone formedmpmund XIIl and the
coupling of the same reagent with methylbenzoqenfmmmed compound XVIII,
the difference between two coupling compounds maghmowed in the following
¥C-NMR chemical shifts , (155.41) indicated for aambin naphthquinone
attached to amino group of sulfonamide, the otleipting compound (XVIII) the
¥C-NMR analysis un appeared except the following3d6@ndicated to methyl
group, for more see tables, (2.5.3 &2,5,4).

Compounds V and VI showed sof€ —NMR chemical shifts, two compounds
have the same structure differ in acetamedo graupcémpound V which is
appeared the chemical of carbon atom attacheddammedo group at (128.47)
and for compound VI appeared at 133.34, also tdon of carbonyl of
acetamedo group in compound V appeared at 17@.3ndre see table (2.5.5 &
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2,5,6). The coupling of compound VI with nathaquiadormed compound XIV
and the coupling of the same reagent with methylbe@ninone formed compound
XIX, the difference between two coupling compounday be showed in the
following '*C-NMR chemical shifts , (157.92) indicated for aamb in
naphthquinone attached to amino group of sulfodamthe other coupling
compound (XIX) the”*C-NMR analysis un appeared except the following.18
indicated to benzene ring carbons, for more sdegdab(2.5.7 & 2,5,8).

The *C-NMR analysis of compounds XI and XIl showecmifical shifts, two
compounds have the same structure w here differ acetamedo group for
compound Xl which is appeared the chemical of carladom attached to
acetamedo group at (143.48) and for compoundafipeared at 153.60, also the
carbon of carbonyl of acetamedo group in compovihdappeared at 169.52, for
more see table (2.5.9 & 2,5,10). The coupling ompound Xl  with
nathaquinone formed compound XVII and the coupbhghe same reagent with
methylbenzoquinone formed compound XXIl, the d#fere between two
coupling compounds may be showed in the followif@NMR chemical shifts |,
(157.92) indicated for carbon in naphthquinone aciited to amino group of
sulfonamide, the other coupling compound (XXIl) tHE€-NMR analysis un
appeared except the following, 16.40 indicatedcfmbon of methyl group, some
other chemical shifts indicated to benzene rintpaas, for more see tables,
(2.5.11 & 2.5.12).

The C-NMR analysis of compounds IX and X showed cleeirshifts, two
compounds have the same structure with differ etaanedo group for compound
IX which is appeared the chemical of carbon atotacaed to acetamedo group at
(143.88) and for compound X appeared at 153.6€9 the carbon of carbonyl of
acetamedo group in compound IX appeared at 16806PMore see table (2.5.13
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& 2.5.14). The coupling of compound X with nathamgune formed compound
XVI and the coupling of the same reagent with mitlyzoquinone formed
compound XXI, the difference between two couplimgnpounds may be showed
in the following *C-NMR chemical shifts , (143.92) indicated for aambin
naphthquinone attached to amino group of sulfodamthe other coupling
compound (XXII) the*C-NMR analysis unappeared any chemical shiftstrfore
see tables, (2.5.15 & 2.5.16).

The 13C-NMR analysis of compounds VII and Vishowed chemical shifts,
two compounds have the same structure with differacetamedo group for
compound VII which is appeared the chemical of cartatom attached to
acetamedo group at (133.05) and for compound "fipeared at 150.99, also the
carbon of carbonyl of acetamedo group in compovihdappeared at 169.53, for
more see table (2.5.17 & 2.5.18). The couplingcompound VIII  with
nathaquinone formed compound XV and the couplinghef same reagent with
methylbenzoquinone formed compound XX, the diffeeebetween two coupling
compounds may be showed in the following 13C-NMRmaical shifts , (143.92)
indicated for carbon in naphthquinone attachednno group of sulfonamide,
the other coupling compound (XXII) the 13C-NMR as$ un appeared any
chemical shifts, for more see tables, (2.5.19%2D).

The molecular mass spectra analysis for some ssigdte compounds to
determine their molecular weight. The mass speatraompounds (lll and V)
which have the same structure with difference ie t@icetamedo group for
compound for lll and amino group for compound \gnd the coupling of
compound IV with naphthoquinone formed compound |IXknd with

methylbenzoquinone formed compound XVIII, MS spacfior synthesized
compounds showed strong peaks respectively asotloeving (207, 85% , 281,
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25%, table2.6.1), (267, 15%, 298, 10%, table 2,6(280 ,25%, , 357, 24%,
table2.6.3),( 355, 25%, 429 , 27%,table2.6.4).

The mass spectra of compounds (V and VI) which hheesame structure with
difference in the acetamedo group for compound Moand amino group for
compound VI, and the coupling of compound VI withaphthoquinone formed
compound XIV and with methylbenzoquinone formed poond XIX, MS spectra
for synthesized compounds showed strong peaks atesglg as the following

(209,17%,281,17%table2.6.5),(249,13%,283,13%,tableé (207, 25%, 271, 20%
table2.6.7) ,( 355 , 23%, 421, 22%,table2.6.8).

The mass spectra of compounds (XI and XIl) whiakiehthe same structure with
difference in the acetamedo group for compound Xbmand amino group for
compound Xll, and the coupling of compound XII hvitaphthoquinone formed
compound XVII and with methylbenzoquinone formedmpound XXII, MS
spectra for synthesized compounds showed stron$ispesspectively as the
followings (281, 15%, 342, 10%,table2.6.9),( 20%%d281, 20%,table2.6.10),
(341, 20%, 429, 20% ,table2.6.11) ,( 282, 28%, 22%p,table2.6.12).

The mass spectra of compounds (IX and X) which hheesame structure with
difference in the acetamedo group for compound IXoand amino group for
compound X, and the coupling of compound X witlplthoquinone formed
compound XVI and with methylbenzoquinone formed pommd XXI, MS

spectra for synthesized compounds showed stron$ispesspectively as the
followings (246, 25%, 281, 27%table2.6.13),( 207.095%, 281, 25%
table2.6.14), (179, 48%, 341, 25%.,table2.6.15) 236, 55%, 281, 65%
table2.6.16).
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The mass spectra of compounds (VII and VIII) halve same structure with
difference in the acetamedo group for compound Mibrand amino group for

compound VIII, and the coupling of compound Vllitevnaphthoquinone formed
compound XV and with methylbenzoquinone formed couma XX, MS spectra

for synthesized compounds showed strong peaksatasglg as the following: (76,

75%, 230, 25%.table 2.6.17),( 281, 25%, 267, 2@#let2.6.18), (46, 100%, 285,
23%, table 2.6.19) ,( 46, 100%, 289, 20%, tabl@R).
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Conclusion and recommendations

The following points may be concluded or recommehndecording to the results

of this study:

» The method used for the synthesis of the intermed@mpounds

(sulphnamide) was chlorosulfonation.

» From the previous studies and the products of satiude prepared in
this study we conclude that, the sulfonamide arg getive compounds,
therefore, may react with different regents to forarious compounds

(p-actamedo and aminocompounds compounds).

» In this study,most of synthesized p-actamedo and@uompounds were
treated with two synthesized reagents (naphthages and

methylbenzoquinone).

» The two intermediate reagents naphthoquinones atlkytbenzoquinone

were prepared by the treatment of naphthalene@mble respectively.

» The coupling compounds formed through reactionamhes synthesized
amines (which were formed through hydrolysis of tacedo

compounds) and naphthoquinone and methylbenzogeinon

» All synthesized compounds in this study were pedifoy recrystalization
and TLC techniques. The structures of all syntleszompounds in this
thesis were characterized by study of spectralyaisalRH -NMR,C -

NMR and mass spectra.
» Many of the synthesized compounds in this work wereel.
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» It highly recommended that the final and interma&iasynthetic

compounds be screened for the following possiliobical activities:

a- Anti tuborculestatic activity.
b- Anti malarial and anti tumor activities.
c- Anti microbial activity.
» Based upon biological activities a molecular mauglistudy including
QSAR and molecular docking is highly recommended.

» Design of new derivatives based upon computatisialies.

80



References

Anees, P., Kursheed, A., and Sajid, S. (2013). I#sis Characterization and
Study of Anti-microbial Activity of 2,6-ditertiarybutyl-1,4-Benzoquinone
Hydrazones. Int, Res.J.PharB1g.172-176.

Babula, P., Adam, V., Havel, L. and Kizek, R. (2pOMaphthoquinones and
their Pharmacological PropertieSeska a Slovenskad Farmadi@ Czech)56
(3): 114-120.

Budziewic, D, C. and Williams, P.H. (1967).Pyrasn pyramidines and
related heterocyclic mass spectrometry of orgammpounds, Holden-Day
Inc., First edition. Pages: 582-592.

Degering, E.D.F. (1957). Organic chemistri, &dition, Barnes and Nobel
books, Chapter 19: Aromatic oxygen derivatives,d3a@96 -199.

Furniss, B.S., Hannaford, D.A., Smith, P.W.G. draichiell, A.E. (1988).
Practical Organic chemistry,"5edition, Longman Scientific and Technical,
Chapters (3 and 6), Pages 390 and 890.

Francis, A.C. (1972). Organic Chemistry! &dition, Mc Grow Hill, Chapter
24, Pages: 1048, 1050 and 1054.

Finer. I.L. (1975). Organic chemistry, voluméi,5 edition, Longman
publishing group EIBS, Chapter 24: heterocyclic poomds containing two or

more heteroatom, Pages 626-637.

Gant, T.W., Doherty, M. Ddwde, D. Sales, K.D. a@dben, G.M. (1986).
Semiquinone anion radicals formed by the reactidh giutathione or amino
acid. J Biol Chem. 201(2): 296- 300.

81



Graham Solomon, T.W. and Carig, B.F. (2000). Oigahemistry, 8 edition,
John Wiley & Sons, Inc, chapter 5, pages 335- 339.

Gessman, T.A. (1977). Principles of organic chemist4”  edition,
W.H.Freeman & Co Ltd, chapter 33: phenol and aramadroxyl carbonyl
compounds, pages: 768- 771.

Harmon , R.E., Phipps, L.M., Hawell, J.A. and Gu@K. (1969).A spectral
study of tautamerism in 4-arylamino-1,2-naphthaoques. Tetrahedron
Volume 25, Issue 24, Pages 5807-5813.

James, B., Hendrickson Donald, J. C. and Hammond&.& ( 1970). Organic
chemistry, 8 edition, McGraw-Hill Inc. chapter 10 pages: 54354

John E. M. (2008). Organic chemistry" &dition, Marry Finch publisher,
chapter 17: reaction of alcohol and phenol, pag83:659.

Kstewri and Vishoni, N.K. (1998). Text book ofganic chemistry, ¥
edition, Vikas publishing House, chapter 45: polsiear hydrocarbon and their
derivatives, pages: 944-949.

March, J. and Smith, M. (2001). Advance of organlemistry, reaction
mechanism structure"&dition, Wiley, New York, Chapter 18: rearrangetmen
pages 1449- 1465.

Marc Loudon, G. (1988). Organic chemistry® 2dition. Benjamin-Cunnings
Company, Chapter 22: chemistry of enone anél unsaturated carbonyl

compounds, Pages: 964- 970.

Marrison, R.T. and Boyd R.N. (1992). Organic chemgis8"” edition, Prentice
Hall , Chapter 24: Electrophilic aromatic substtnt pages: 225-227.

82



Palanisamy, R., Alagunambi, R., Shanmugam, M.\&asanth, K.S. (2012).
Green synthesis of 1,4-quinone derivatives anduewi@n of their fluorescent

and electrochemical properties. Journal of Sau@in@bal Society. Pages: 1-7.

Parikh, V.M. (1973). Absorption spectroscopy of amg molecules. Wesley
publishing company, Chapter 2, pages 20, 22, 28&and

Roshdi, I.M., Mikanil, A.A. and Haaban, C.l. (197/3ynthesis of substituted
benzoquinones and naphthoquinones with potenttatimberculoses activity,

pharmazia, 29,32.

Stanely, H. P. (2007). Organic chemistr{, ®dition, Mc Grow Hill, chapter
12, pages: 679-681.

Take, Y., Sawada, M., Kunai, H., Lnouye, Y. anaKdmura, S. (1986). Role
of naphthoquinone moiety in biological activitiesf @Gakyomicin A,
J.Antibiotics, 39(4): 557-563.

Tedder, M. and Nechvatal, A. (1975). Quinones asldted compounds in
Basic organic chemistry, (part 2), John Wily andhShondon, chapter 19,
pages: 237-254.

Tomson, R.H (1997), Organic chemistry! ddition naturally, Printice Hall,
chapter 14: naturally occurring quinones, pages 288.

Vishoni, N.K. (1996). Simple preparations of organamines with
formaldehyde in media containing acid Ill. The fatron of trogers base;
J.Am.Chem.Soc.; VII: 1296-1298.

Wade, L.G. (1974). Organic Chemistry" &dition. Printice Hall publisher,
Chapter 17: Oxidation of phenol to Quinone, pagé2-793.

83



Appendices

szt

r

i
W
| S8

b =1

naK™

= - (-

Te 2
| | 8

wo

0 o

B
-3

L my o

Appendix (1):IR spectra of N-(4-(N-(5-oxo-1-phenylpyrazolidin-4-yl)sulfamoyl)phenyl)acetamide compound (I11)
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Appendix (2):IR spectra of 4-amino-N-(5-0xo0-1-phenylpyrazolidin-4-yl)benzenesulfonamide compound (1V)
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Appendix (3):IR spectra of N-(4-(4-(5-methylisoxazole-3-sulfonamido)phenylsulfonamido)phenyl)acetamide compound (V)
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Appendix (4):IR spectra of 4-amino-N-(4-(N-(5-methylisoxazol-3-yl)sulfamoyl)phenyl)benzenesulfonamide compound (V1)
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Appendix (5):IR spectra of N-(4-(N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)sulfamoyl)phenyl)acetamide compound (1X)
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Appendix (6):IR spectra of 4-amino-N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)benzenesulfonamide compound (X)
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Appendix (7):IR spectra of 4-(1,4-dioxo-1,4-dihydronaphthalen-2-ylamino)-N-(5-methylisoxazol-3-yl)benzenesulfonamide compound
(X1V)
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Appendix (8):IR spectra of N-(4-aminophenyl)-4-(1,4-dioxo-1,4-dihydronaphthalen-2-yl)benzenesulfonamide compound (XV1)
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Appendix (9):IR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)
benzenesulfonamide compound (XVI111)
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Appendix (10):IR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(5-methylisoxazol-3-
yl)sulfamoyl)phenyl)benzenesulfonamide compound (X1X)
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Appendix (11):IR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)
benzenesulfonamide compound (XXI)
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Appendix (12):H'-NMR spectra of N-(4-(N-(5-oxo-1-phenylpyrazolidin-4-yl)sulfamoyl)phenyl)acetamide compound (111)
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Appendix (13):H-NMR spectra of 4-amino-N-(5-oxo-1-phenylpyrazolidin-4-yl)benzenesulfonamide compound (I1V)

pRm
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Appendix (14):H'-NMR spectra of N-(4-(4-(5-methylisoxazole-3-sulfonamido)phenylsulfonamido)phenyl)acetamide compound (V)
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Appendix (15):H'-NMR spectra of 4-amino-N-(4-(N-(5-methylisoxazol-3-yl)sulfamoyl)phenyl)benzenesulfonamide compound (V1)
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Appendix (16):H-NMR spectra of N-(4-(N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)sulfamoyl)phenyl)acetamide compound (1X)
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Appendix (17):H-NMR spectra of 4-amino-N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)benzenesulfonamide compound (X)
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Appendix (18):H'-NMR spectra of 4-(1,4-dioxo-1,4-dihydronaphthalen-2-ylamino)-N-(5-methylisoxazol-3-yl)benzenesulfonamide

compound (X1V)
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Appendix (19):H'-NMR spectra of N-(4-aminophenyl)-4-(1,4-dioxo-1,4-dihydronaphthalen-2-yl)benzenesulfonamide compound

(XVI)



Appendix (20):H'-NMR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4yl)
benzenesulfonamide compound (XVI111)
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Appendix (21):H'-NMR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(5-methylisoxazol-3-yl)
sulfamoyl)phenyl)benzenesulfonamide compound (X1X)
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Appendix (22):H'-NMR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(4-sulfamoylphenyl)
sulfamoyl)phenyl)benzenesulfonamide compound (XXI)
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Appendix (23):C**-NMR spectra of N-(4-(N-(5-oxo-1-phenylpyrazolidin-4-yl)sulfamoyl)phenyl)acetamide compound (I11)
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Appendix (24):C*-NMR spectra of 4-amino-N-(5-0x0-1-phenylpyrazolidin-4-yl)benzenesulfonamide compound (1V)
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Appendix (25):C**-NMR spectra of N-(4-(4-(5-methylisoxazole-3-sulfonamido)phenylsulfonamido)phenyl)acetamide compound (V)
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Appendix (26):C**-NMR spectra of 4-amino-N-(4-(N-(5-methylisoxazol-3-yl)sulfamoyl)phenyl)benzenesulfonamide compound (V1)
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Appendix (27):C*-NMR spectra of N-(4-(N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)sulfamoyl)phenyl)acetamide compound (1X)



= L LE
iM% =59 S5 u L
e Y I Sl
|
i )
=SSy e \ /l
140 Tare 120 1—00 B0 AG = - z-:,— -—ppm

00

Appendix (28):C**-NMR spectra of 4-amino-N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)benzenesulfonamide compound (X)
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Appendix (29):C**-NMR spectra of 4-(1,4-dioxo-1,4-dihydronaphthalen-2-ylamino)-N-(5-methylisoxazol-3-yl)benzenesulfonamide
compound (XIV)
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Appendix (30):C**-NMR spectra of N-(4-aminophenyl)-4-(1,4-dioxo-1,4-dihydronaphthalen-2-yl)benzenesulfonamide compound
(XVI)
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Appendix (31):C**-NMR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(5-methylisoxazol-3-yl)
sulfamoyl)phenyl)benzenesulfonamide compound (X1X)
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Appendix (32):C**-NMR spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(4-sulfamoylphenyl) sulfamoyl)
phenyl)benzenesulfonamide compound (XXI)
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Appendix (33):MS spectra of N-(4-(N-(5-oxo-1-phenylpyrazolidin-4-yl)sulfamoyl)phenyl)acetamide compound (I11)
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Appendix (34):MS spectra of 4-amino-N-(5-0x0-1-phenylpyrazolidin-4-yl)benzenesulfonamide compound (1V)
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Appendix (35):MS spectra of N-(4-(4-(5-methylisoxazole-3-sulfonamido)phenylsulfonamido)phenyl)acetamide compound (V)
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Appendix (36):MS spectra of 4-amino-N-(4-(N-(5-methylisoxazol-3-yl)sulfamoyl)phenyl)benzenesulfonamide compound (V1)
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Appendix (37):MS spectra of N-(4-(N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)sulfamoyl)phenyl)acetamide compound (1X)
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Appendix (38):MS spectra of 4-amino-N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)benzenesulfonamide compound (X)
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Appendix (39):MS spectra of 4-(1,4-dioxo-1,4-dihydronaphthalen-2-ylamino)-N-(5-methylisoxazol-3-yl)benzenesulfonamide
compound (X1V)
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Appendix (40):MS spectra of N-(4-aminophenyl)-4-(1,4-dioxo-1,4-dihydronaphthalen-2-yl)benzenesulfonamide compound (XVI)
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Appendix (41):MS spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(3-o0x0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)
benzenesulfonamide compound (XV111)
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Appendix (42):MS spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(5-methylisoxazol-3-yl)sulfamoyl)phenyl)
benzenesulfonamide compound (X1X)
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Appendix (43):MS spectra of 4-(4-methyl-3,6-dioxocyclohexa-1,4-dienylamino)-N-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)

benzenesulfonamide compound (XXI



