Chapter One

1. Introduction

1.1 Betti bases

The study of the chemistry of the Betti bases wastesi when Betti
reported a straight forward synthesis of d-a(ninobenzyl)-2-naphthol (the Betti
base), starting from 2-naphthol, benzaldehyde ameh@nia (Ghandiet al. 2008;
Metlushka,et al. 2008).

The Mannich reaction is one of the most frequentypplied
multicomponent reactions in organic chemistry (Pad®95). One of its special
variants is the modified three-component Manni@ctien, in which the electron-
rich aromatic compounds are 1- or 2-naphthol. lis tleaction, the nitrogen
sources used (ammonia or amine) largely deternthreseaction conditions and
the method of isolation of the synthesized Manmiobduct (Szatméri and Fulop.
2004).

The Betti procedure can be interpreted as annsiite of the Mannich
condensation, with formaldehyde replaced by aramaldehyde, secondary
amine by ammonia and the C — H acid by an eleaicmaromatic compound,
such as 2- naphthol (Tothkt al. 2006). The preparation of substituted Betti base
derivatives by the modified Mannich reaction hadssquently become of
considerable importance because a C — C bondnsetbunder mild experimental
conditions (Istvan and Ferenc. 2004). In latearge attention has been paid to
the Betti's reaction, and a similar reaction campbgormed by either using other
naphthols (Pirrone, 1940)or quinolinols (Phillips and Barrall. 19560r by
replacing ammonia with alkylamingSzatmari,et al. 2003. In addition, a
variety of racemic structures related to the Bethases have been prepared by
addition of naphthols to the preformed imminiumtséGrumbach.et al. 1996.

In later years, the effort were done to synttessi the Betti's base derivatives
in organic solvents such as EtOH, MeOH and @tat room temperature or

thermally under solventless condition (Saidid akzizi. 2003). In the past



decade, interest in the chemistry of the Betti Has® intensified. Preparation of
the enantiomers of the Betti base and its N-sulistit derivatives is of
significance since they can serve as chiral catlyai, et al. 2002). On the other
hand, Betti base derivatives provide convenienesedo many useful building
blocks because the amino and the phenolic hydrosyps can be converted into
a wide variety of compounds (Istvan and Ferenc4200he Betti reaction is a
convenient method with which to prepate- aminobenzylnaphthol derivative
(Betti, 1941).

Fig. 1.1General structure of Betti base

Many unnatural homochiral amino-phenol compounalgehbeen reported
as excellent ligands in metal ion catalyzed asymmeteactions in current
asymmetric synthesis (Yuaet,al. 2002). The ligands, which have the structure of
N,N- dialkyl Betti base are gaining increasing impace (Liu,et al. 2001).
Among them, the derivatives of chiral N-methyl- Nyd Betti base have induced
satisfactory reactivities and stereoselectivities their catalyzed asymmetric
reactions. The replacement of the N-methyl grouN-methyl-N-alkyl Betti base
by a large-sized N-alkyl group did not bring anydiéidnal satisfactory results,
but made the synthetic procedure more difficultr{ivii, et al. 2004). Because
the aliphatic amino moiety of Betti base has atnedly lower nucleophilic
reactivity when compared to its phenoxyl group mgithe N-alkylation of Betti
base seriously lacks for regioselectivity by ugiogtine methods (Vyskociét al.
1998). Therefore, no derivatives of chiral N,N-HidlBetti bases were prepared
from nonracemic Betti base . The chiral N-methyhldyl Betti base was
prepared mainly by the Mannich condensation of arathamine with

benzaldehyde and 2-naphthol to yield a N-alkyl Bb#se followed by a N-



methylation (Liu,et al. 2001). Since few of the N-alkyl Betti bases pregaby
the Mannich condensation had satisfactory diaspenéty (Wang,et al. 2002),
the diversity of the N-alkyl group in the N-methiytalkyl Betti base is quite
limited. On the other hand, the use of non-raceamines has opened up a new
area of application of these enantiopure aminotegthitas chiral catalysts in
enantioselective transformations (Bogial. 2001).

1.2.1 Synthesis of Betti base derivatives

Organic synthesis is a special branch of chemigaidthgsis and is
concerned with the construction of organic compgumné organic reactions
(March and Smith. 2001). Organic molecules cannottentain a higher level of
complexity compared to purely inorganic compoursdsithe synthesis of organic
compounds has developed into one of the most irapbraspects of organic
chemistry (Corey and Cheng. 1995). There are twim meeas of research fields
within the general area of organic synthesis: teyathesis and methodology.

A total synthesis is the complete chemical synthe$icomplex organic
molecules from simple, commercially available otunal precursors (Nicolaou
and Sorensen. 1996). In a linear synthesis theee gsries of steps which are
performed one after another until the molecule &le) this is often adequate for
a simple structure (Wangt al. 2002). The chemical compounds made in each
step are usually referred to as synthetic interatedi This is where several pieces
(key intermediates) of the final product are systhed separately, then coupled
together, often near the end of the synthesis (;T20d5).

Each step of a synthesis involves a chemical macnd reagents and
conditions for each of these reactions need toelsegded to give a good yield and
pure product, with as little work as possible (Maand Smith. 2001). However
most intermediates are compounds that have newsr bmde before and these
will normally be made using general methods dewadopy methodology
researchers. To be useful, these methods needvéo hygh yields and to be
reliable for a broad range of substrates (CoreyGimehg. 1995).



(Himani, et al. 2010), reported the synthesis of different Bbtises via
one pot Betti condensation reaction of 6-bromo-2phthol with different

aromatic aldehydes in presence of ammonia as disgugpmponent.
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Fig. 1.2 Synthesis of Betti bases via one pot Bettidensation reaction
1.2.2 Synthesis of 1e(- aminobenzyl)-2- naphthol derivatives
Aminonaphthols are easily prepared by the condmmsatf 2 — naphthol
with ammonia and benzaldehyde (Betti, 1941). Thotlggse derivatives were
known since the beginning of the "2@entury, their application in organic
synthesis is of recent origin (Wangt al. 2005). The original Betti base is
thermally unstable and hence it is not suitablepfeparation of the corresponding
N, N — dialkyl derivatives under drastic conditions (igoet al. 2004). Generally,
the derivatives of aminonaphthols were prepared dyndensation of
benzaldehyde, 2 — naphthol and amines in ethan@ @iays (Bogagt al. 2001) in
presence of acidic AD; or LiCIO, (Mojtahedi,et al. 2000). Condensation @f—
naphthol and preformed imunium salts (Grumbaeh,al. 1996) and photo
addition of nucleophiles to 1 — alkenyl — 2 — nédgot also give the
aminonaphthols (Yasudet al. 1995).
Accordingly, a simple method has been developed gogparing various
derivatives of aminonaphthols following the oridietti procedure starting from
benzaldehyde, 2 — naphthol and various amines &8 ethanol solvent. In the
preparation of aminonaphthols using primary amities,yields were moderate to
good, as the aminonaphthols could react furtheh vienzaldehyde to give
oxazine compounds. However, use of secondary angage the products in
excellent yield (Mariapparet al. 2009).



1.2.3 Syntheses of racemic compounds

The reaction was performed with 2-naphthol, beretayde and ammonia
(in a ratio of 1:2:1) to obtain 1,3-diphenyl-2,3ygdro-1H-naphth [1,2- e][1,3]
oxazine. The subsequent acidic hydrolysis and etibra with NH,OH gave the
desired aminonaphthol (Betti, 1941).

Racemic 1- ( aminobenzyl)-2-naphthol (the Bettsd) is available in bulk
and was resolved into its enantiomeS;X and R)-1, early last century (Betti,
1941). However, they were never employed as cHigands in asymmetric
catalysis until Cardellicchio’set al. work in 1998, in which the asymmetric
addition of diethylzinc to benzaldehyde was achiev@milar to other reported
amino-hydroxy ligands, tertiary amines gave betesults than primary and
secondary amines in most cases. No suitable megkists for regioselectival-
alkylation of Betti base (Yanmeet al. 2005). Its chiraN,N-dialkyl derivatives
being prepared by resolving the corresponding racemomers or by
condensation with chiral amines rather than diyediom (§-1 or (R)-1
(Cimarelli, et al. 2001).
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Fig. 1.3 Synthesis of Betti base via 1,3 oxazine

The reactions of 2 - naphthol with substituted lylidene anilines in
methanol led to the formation &F monosubstituted Betti bases. The results can
be interpreted as an extension of the Betti readbecause benzylidene anilines
serve as aldehyde sources in the reaction, whiteapy amines were used instead
of ammonia (Cordovagt al. 2002). In a study of the diazotization of 2-ndgaiht



with amines, by induction with microwave irradiaticn the absence of solvent,
replacement of the aromatic amine by benzylamideidethe formation ofa-(2-
hydroxy-1- naphthyl) dibenzylamine instead of thgpexted benzylazo-2-
naphthol (Jin,et al. 2000). The Betti condensation was extended bwygusi
secondary amines (Brode and Littman. 1931), oricyainines (Seshadret al.
1969) resulting irN,N-disubstituted derivatives of the Betti base. Intcast with
the conventional Mannich procedure, amino methyteti using methylene
Iminium salts, which function as highly reactive iMigch reagents, furnish basic
advantages, because they generally provide supegeiois, while the reactions are
faster and require milder conditions (TramontinidaAngiolini. 1990). This
strategy was first applied by Risatt,al. 1996 and was extended by Sawdial.
2001. The iminium salts being prepared in 5 M eghklithium perchlorate.
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Fig. 1.4 Synthesis dfl-monosubstituted Betti bases
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Fig. 1.5 Synthesis dfl,N-disubstituted derivatives of Betti base
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1.6 Synthesis dN,N-dialkylated derivatives of the Betti base
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Non-racemic amine derivatives of the Betti basewstb very similar
behavior to other reported amino-hydroxy ligands.tértiary amines gave better
results than primary and secondary amines in masésc (Cardellicchiet al,
1999).However the non-racemi,N-dialkylated derivatives of the Betti base that
have been reported in the literature were usuakgpared by resolution of the
corresponding racemic isomers (Cardellicckioal, 1998) or by condensation
with chiral amines (Cimarelliet al,2001),rather than directly fronN,N-
dialkylation. This result strongly implies that teas no suitable method for the
regioselectiveN,N-dialkylation of the Betti base so far atfiat the uses of the
non-racemic Bettbase (S or (R), as a new chiral resource are seriously limited
(Sztojkov,et at. 2005).

1.3 Transformations reactions of Betti bases

In spite of the great reaction possibility resugtinom the two functional
groups in the Betti base, relatively few publicatichave appeared in this field
Prasad and Joshi (1997), used the racemic Betifloashe transformation into 4-
thiazolidinones. The first step was the preparatidnthe Schiff bases with
substituted benzaldehydes, but the tautomeric dagabf the condensation
products was not discussed at all. Compounds wéen ttreated with
mercaptoacetic acid to obtain 2-aryl&{R-hydroxy-1- naphthyl)-benzyl]-4-
thiazolidinones, which exerted antibacterial atyiviNaso, et al.1999). The
authors utilized the high reactivity of the Bettide to study its reactions with 2-
carboxybenzaldehyde, phosgene, phenyl isothiocgaffelitowed by ring closure
with methyl iodide) and salicylaldehyde (followedy kring closure with
formaldehyde and acetaldehyde). The products amdtiom conditions are
showed bellow (Szatmast al. 2008).
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Fig. 1.7 Transformation of Betti base into 4-thiigdioones
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Scheme 1.1 Reaction of Betti base with differerdagents followed by ring
closure

Heydenreichgt al. (2006). achieved the synthesis of 1,2,3- triph&ny-
dihydro-1H-naphth[1,2-e][1,3]oxazines by the reaas of 1-f-phenylamino
benzyl)-2-naphthol derivatives either with benzalghe or with substituted
benzylidene-aniline in acetic acid, but the infloerof the substituents on the

diastereomeric ratios was not discussed (Isiva, 2009).
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Fig 1.8 Synthesis of 1,2,3-triphenyl oxazines

Treatment of (S)-(+) with NaOH/Mel led tioe trimethyl derivative (S) -
(-) (Betti,1941). In order to prove the (S) configiion of the (+) produced,
Palmieri, 2000 treated (S) - (+) with n-butanaklging the oxazine (-), which
was reduced with NaBHo (+) (Cardellicchiogt al. 2010).
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Fig 1.9 Treatment of (S)-(+)-Betti base to prod(8g(+) and (S)-(-) Betti base

derivatives
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The enantiomers of the Betti base derivatives rare only good chiral
ligands in asymmetric synthesis, but can also bgliep as simple starting
materials in the enantioselective syntheses ofratheal inductors (Magt al.
2007). A simple preparation of (1S,1'S) startingnfr(1 S ,1' S) is its direct N -
methylation with paraformaldehyde, this was firsirreed out by Wanget al.
(2002). Palmieriet al. (2000), reported the syntheses of (1R,1'R) andide
group of tertiary aminonaphthols by reduction deykdtion with organometallic
reagents (Cimarellgt al. 2002).
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Scheme 1.2 Synthesis of tertiaryaminonaphthols

The syntheses of (R)- and (S )-i-F(1- azacycloalkyl)benzyl]-2-naphthol
were attained by Huet al. (2002), via selective N-cyclizations of (R)-(—)daf5)-
(+) Betti bases in the presence of NaBN to give 1- azacycloalka[2,1-

bloxazines, followed by selective cleavage of th® Gonds with LiAlH,.

NH, 0 N
NaBH3;CN/0“C 0.5 h L|A|H4 THE N
-10 Oc 1.5h
O OH

Fig 1.10N-cycl|zat|on of Betti base to produce oxazine

Bojie and Jing. (2009), described the synthesis afew type of chiral
amino phosphine ligands from (1R,1'R) as startingitaral, formed by
asymmetric 1l-aminoalkylation of 2-naphthol with {Rphenylethylamine and

benzaldehyde.
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Scheme 1.3 Synthesis of some types of chiral amapiatholphosphine ligands
The condensation products of ol-¢ aminobenzyl)-2-naphthol and
benzaldehyde or substituted benzaldehydes are kmowhre literature and their
structures have been showed as naphthoxazineshiif 8ases (Smithgt al.
1970).
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Smith,et al. (1970) made the assumption that 1,3- diaryl gsopefer a
pseudoequatorial position and thereforeci@ arrangement in the major ring-
closed tautomer. In contrast with this assumptioom the NOESY spectrum of
1,3-oxazin (with X = pCl, Y = pNg), the authors proved that the major ring form
in all tautomeric equilibria contains the 1,3-diasubstituents in thdrans
position ( Szatmariet al. 2003). The common influence of aryl substitueaits
positions 1 and 3 was also studied. Multiple linemgression analysis of the log K
values revealed that these are influenced in thastchain equilibria by a
through-space inductive effectR) of substituent X besides the Hammett-Brown
parameter of substituent Y. It was explained irmterof an anomeric effect

guantitatively influenced by aryl substituents asition 1 (Szatmarkgt al. 2000).

;H \+ 5
042 300 G

Fig 1.11 Condensation reaction between Betti badébanzaldehyde

To find evidence for the effects of alkyl substiiteeat position 3, and to
prove the presence of an anomeric effect in tmsl kif naphthoxazines, 3-alkyl-
l-aryl-2,3-dihydroiH- naphth[1,2-e][1,3]oxazines were prepared by the
condensation of substituted Betti bases with ed@intaamounts of aliphatic
aldehydes (Kanget al. 1994). The 'H NMR spectra of all compounds showed
that, in CDC} solution at 300 K, each of these components paatied in two-
component tautomeric mixtures containing C-3 epicneaphthoxazines (B and
C) (Szatmarigt al. 2000).

12



O NH;
+ R-CHO
OO h

' ] S
NYR N R \[
908 SeN T

Fig 1.12 Condensation reactions between Betti badaliphatic aldehydes

1.4 Alkylation of Betti bases
Many unnatural homochiral amino-phenol compoundgsehzeen reported

as excellent ligands in metal ion catalyzed asymmeteactions in current
asymmetric synthesis (Yuad, al. 2002). The ligands, which have the structure
of N,N - dialkyl Betti base are gaining increasing impade (Ji,et al. 2003).
Among them, the derivatives of chirél-methyl - N - alkyl Betti base have
induced satisfactoryreactivities and stereoselectivities in their oaat
asymmetric reactions.

Carbonyl compounds are alkylated enantexsiglely by organometallic
reagents in the presence of suitable chiral compdexagents (Noyori and
Kitamura. 1991). The first reported enantioselecikylation of aldehydes was
performed by Betti, who reacted methylmagnesiumdedvith benzaldehyde in
the presence dfl,N-dimethylbornylamine (Tarbell and Paulsdi®42). In recent
times, enantioselective reactions of organolithiuor organomagnesium
compounds with aldehydes have been performed kgparopriate combination
of carbonyl substrates, organometallic reagents @mdal modifiers (Noyori,
1994.). However, a significant improvement has bemieved by using
organozinc compounds as alkylating agents (SoaNawwd. 1992).

Summing up, the main distinctive featurésthese aminonaphthols are
represented by an economical and simple synthesis)ving cheap starting

materials which merge to give a more complex comgdowithout side-products,
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and by a subsequent expeditious procedure of memoluFurthermore, the
simplicity of the operations involved representgoad prerequisite for large scale
applications.
1.5 Biological activity of Betti bases

Little attention has been paid to the Betti based$aa as their biological
activity is concerned. Desagf al. (1984) examined thm vitro antituberiostatic
activity of 1-aryl-3-p-(2-hydroxy-1- naphthyl)-benzyl] and 2-aryl-3-(2-
hydroxy-1- naphthyl)-benzyl]-4-thiazolidinones agsti the H37RV strain of
Mycobacterium tuberculosis in Lowenstein-Jensem mgdium at 0.02 mg/mL.
The retardation of the growth rate was studiedufoito six weeks at 37 °C. The
antibacterial activities of 1-aryl-3¢(2-hydroxy-1- naphthyl)-benzyl] and 2-aryl-
3-[a-(2-hydroxy-1- naphthyl)-benzyl]-4-thiazolidinonegere tested by means of
an N-agar pour-plate method in DMF, and they protede active against
Escherichia coli and S aureus. It was found that 1-aryl-3sf(2-hydroxy-1-
naphthyl)-benzyl] does not possess significant naytbbacterial activity; the
presence of a thiazolidine nucleus is necessargdod antituberculotic activity,
and the presence of halogen atoms enhances tihaestial activity (Istvan and
Ferenc. 2004).

1.6 Ring — closure reactions

In the formation of rings from acyclic precursatss key step is frequently
the formation of a carbon-heteroatom linkage (Bezke2007). The actual ring
closure, or cyclization, however, may involve tlwenfiation of a carbon-carbon
bond (Newkome and Pandler. 1982). In any case, fongpation reactions are
divided into three general categories accordinghether the cyclization reaction
occurs primarily as a result of nucleophitic electrophilic attack or by way of a
cyclic transition state or by conversion of oneehetyclic ring intoanother
(McNaught, 1976).

The first group of ring forming reactions comprisesthing more than
intramolecular variants of reactions. In these psses, an n-member ring is

formed by cyclisation of a chain of n atoms (Blichhal076). The second group

14



of reactions is intermolecular, involving the sitameous formation of two bonds
between two different molecules. The third groumsists of electrocyclic

reactions, which are intramolecular and relatedhansistically to cycloadditions

(Andrews, 1980).

1.7 Chemistry of 1,3-oxazines

Oxazines are important group of organic dyes wlaoh generallytr —
conjugated systems, with interesting photo — playsand lasting properties
(Kolev, etal. 2008). Aromatic oxazines were first synthesizedl944 by Holly
and Cope through Mannich reactions from phenolsnéddehyde and amines
(Holly and Cope. 1944).

Six member heterocyclic rings containingggen and nitrogen are termed
oxazine. The chemistry of 1,3-oxazine has beenrasted since the 1950s
(Barton,et al. 1997). 1,3-oxazines belong to a class of compstinat have been
largely studied due to their wide range of biol@gdiactivities and easy synthetic
accessibility (Zanattaet al. 2005).

2H-1,3-oxazine 4H-1,3-oxazine 6H-1,3-0xazine
Fig 1.13General structures of oxazines
Nowadays oxazines are the subject of many liteeatund patent sources
and are used as dye materials, anti-corrosion casniand are often used in
certain steps of synthesis of dye materials andydrifurgut and Oztirkcan.
2009). The following oxazines are the compoundghiermost common used dye
material (Milanchianetal. 2009).

Oxazine a
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Fig 1.14 Structures of most common oxazines uselyasnaterials

Zakerhamidi,etal. (2010) studies the aggregated properties of orahin
and oxazine c dyes in polyacrylamide hydrogels vdifierent compositional
percentage of structural species were studied ugntigal spectroscopy. As the
result, oxazine b and oxazine c aggregated formalh percentage of
polyacrylamide are lower than these in agueous umediTurgut,et al. 2007).
Several methods for the preparations of 1,3-oxazieevatives have been
previously reported (Khumtaveeporn and Alper. 1996)

The ring — chain tautomeric inter — conversadmN-unsubstituted 1,8¢0O-
heterocycles and the corresponding hydroxyl alkyhes can often bexploited
advantageously in different areas of organic sygitheHence, the synthesis of
these derivatives is of considerable interest (Land Fllop2003).

Synthesis compounds of these classes may bl edsained by the
condensation of aldehydes and ketones with 3- gmapan-1-ols in basic
solution, thus the parent heterocycle, tetrahyd8s-bxazine, is synthesized by

the condensation of 3- aminopropanol with formalakh(Coffey, 1978).

OH Oﬁ
+ CH,O
NH
NH»

Fig 1.15 Synthesis of 1,3-oxazine
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A broad range of synthetic applications demonsirabat 1,2- oxazine
derivatives constitute a versatile class of nitrogend oxygen heterocycles
(Young, et al. 2003). Considerable attention has been paidHd @- oxazines
bearing a C-4,C-5-double bond (Zimmest al. 2002), which are useful
intermediates in the synthesis @flactams, y-amino acids, amino alcohols,
aziridines, pyrrolizidines, and pyrrolidine derivas (Zimmer gt al. 2008).

1.8 Biological activity of oxazines

Nitrogen heterocycles are of special interest beeahey constitute an
important class of natural and non-natural produoeny of which exhibit useful
biological activity (Sadig-ur-Rehmasmt al. 2010). The synthesis of 1,3-oxazines
has attracted attention in the past because of {haiential as antibiotics,
antitumor agent, analgesics and anticonvulsanatsulgenerated great interest as
antipsychotic and dopamine receptors (Damodigal, 2009).

The biological activity of oxazines and thderivatives were represented
early as 1937 (Novelli and Adams. 1937). Later smvevorkers reported the
fungistatic and bacteriostatic activity of thesenpounds. Chylinskagt al. 1971
examined dihydro-1,3-oxazine derivatives as antdéa and oncostatic agents,
the results of the experiments on the antibactedivity of these compounds
with aromatic rings condensed in position By&itro andin vivo showed activity
against various strains oEscherchia coli, Colistridium pneumoniae and
Salmonella typhi. Both showed activityn vivo against tuberculosis produced in
mice and guinea pigs (Jiet,al. 2001).

Tetrahydro-1,3-oxazine derivatives have been used aaalgesics,
anticonvulsants and antipyretics (Paglal. 2002). Mono and dioxo-1,3-oxazine
derivatives related to cyclic urethanes have besad las depressants of nervous
system and sedatives (Jarrahpaatiral. 2004). 4-Oxo-2-thioxo-derivatives have
been used as anticonvulsants and sleeping drubggdid+1,3-oxazines have been
suggested as analgesics, sedatives, spasmolytcduagicides (lonescn and
Mantsch. 1967). Both tetrahydro and dihydro-1,3zoxa derivatives have been

suggested as passive components of azodyes (Bdteaad Schafer. 1962).
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Pyrimido[1,6]benzimidazol-1,3-oxazine derivativesvh been screened for their
antifungal activity and antibacterial activity, H'ecompounds have been found to
be highly active antimicrobial agents (Rattah,al. 2009). Bis-benzoxazines
exhibit various biological activities including @vdcterial, antitumor, fungicidal
and plant growth regulative properties (Alexander,al. 1997). Benzo-1,3-
oxazines are known to be biologically active as-ardlarial, anti-anginal, anti-
hypertensive and potent anti-rheumatic agents ([Dnao et al. 2009).
Ramaiyan and Shanmugam. (2010), synthesized 6ealkyb-3-(4-(6-
alkylchloro-2H-benzo[e][1,3]oxazine and tested fibs in vitro antibacterial
activity against some Gram positivegphyl ococcus aureus andBacillus subtilis)
and Gram negativeEtcherichia Coli, Klebsiella pneumonia and Pseudomonas
aeruginosa) bacteria. The compound showed significant aetiuitvitro against
E.coli and do not show activitiy vitro against the other tested organisms.
1.9Multicomponents reactions (MCRS)

Multicomponents reactions (MCRs) are those reastionwhich three or
more reactants come together in a single reacte®ssel to form a new product
which contains portions of all the components (Hellend Gore. 2003). Multi-
component reactions play an important role in coratarial chemistry because of
its ability to synthesize small drug-like moleculesth several degrees of
structural diversity. This reaction tool allows gooounds to be synthesized in a
few steps and usually in a one-pot operation (Xwl. 2004). Another typical
benefit from these reactions is simplified purifioa, because all of the reagents
are incorporated into the final product (Musonetagl. 2004). Besides the usual
multistep syntheses, an increasing numberorgfanic chemical compounds
are formed by multicomponent reactions, that canwesre than two reactants
directly into their products by one-pot reactioms. contrast to the multistep
syntheses, the MCRs need minimal work, and the ludten quantitative yields
(Ivar, 2001).

The first multicomponent reactions were accoshgld in 1838 when

Laurent and Gerhardt formed the benzoylazotrdenfbitter almond oil and
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ammonia via benzaldehyde, hydrogen cyanide (Laurantl Gerhardt. 1838).
The chemistry of the MCRs officially began twelveays later, when Strecker
introduced the general formation ef-aminocyanides from ammonia, carbonyl
compounds, and hydrogen cyanide. The preparatidmetd#rocyclic compounds
by MCRs was introduced in the early 1880s (B6ttind®81). Since then, many
named reactions of MCRs were developed. This enmdd®60, when Hellmann
and Opitz 1960 demonstrated that all of these iclalseamed reactions are-
aminoalkylations of nucleophiles, including the gaeations of heterocyclic
products by MCRs that are -aminoalkylations and subsequent ring-forming
reactions of further bifunctional reactants (Pasget921).

Three types of multicomponent reactions are knowpe | MCRs are
equilibrium between the reactants, intermediates] final products, whereas
Type Il MCRs consist of equilibria between reactaahd intermediates whose
final product is in practice irreversibly formedype Il MCRs are sequences of
practically irreversible subreactions that procedeom the reactants to the
products (Ivar, 1997).

Multicomponent reactions have recently emergedadisable tools in the
preparation of structurally diverse chemical lilearof drug-like heterocyclic
compounds (Ugiet al. 2000). The multicomponent reaction story begen far
back as 1850 by the publication of the &eereaction. In view of the
increasing interest for the preparation ofrgdaheterocyclic compound
libraries, the development of new and synth#yiozaluable multicomponent
reactions remains a challenge for both academicimdhastrial research teams
(Bienaymé,et al. 2000). Although functionalized indole ring 8ms have
been found frequently in biologically active lexules, indole derivatives as

MCRs partners are rather under represented.
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Aim and objectives

Study of the chemistry of the Betti bases startedmiMario Betti reported
that, synthesis of 1,3-diphenyl-2,3-dihydtB-naphth-[1,2-e][1,3]Joxazine from
condensation of 2-naphthol, benzaldehyde and melicammmonia. Acidic
hydrolysis of the ring compound led to d-#dminobenzyle)-2-naphthol (Betti
base). This aminonaphthol became known in liteeatis the Betti base, and the
protocol as the Betti reaction. The preparatiosudfstituted Betti base derivatives
by the modified Mannich reaction has subsequendgolme of considerable
importance because a C — C bond is formed under enpperimental conditions.
On the other hand, Betti base derivatives providevenient access to many
useful building blocks because the amino and tlemplc hydroxyl groups can be
converted into a wide variety of derivatives.

The present study aims to synthesize some Beig barivatives directly
or via 1,3-naphthoxazines. The synthetic desigthefrequired compounds could
be established through the retrosynthetic analgst the use of disconnection
approach in these molecules.

The main aims of this study can be summarizedtishas:

a- Synthesis of certain designed Betti base derivattrectly or through 1,3-
naphthoxazines approach.

b- Derivatization and functionalization of the resoitaBetti bases with
special emphasis upon the preparation of hetenooysipounds.

c- Diazotization of the Betti base derivatives witlesific reagents to prepare
azo dyes.

d- Examination of the synthetic applicability of thesempounds through
simple ring — closure reactions.

e- Synthetic designing of the target molecules andr theeparation based
upon retrosynthetic analysis and disconnection agar and examination
of the different synthetic pathway.

f- Analysis of the synthesized compounds using spsabfmc techniques.
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g- Testing some of the synthesized compounds for plesdbiological

activities as racemic and non-racemic structurpsskible.
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Chapter two

2. Materials and methods

2.1 Materials

2.1.1 Chemicals

Diethylamine, ethylamine, hydrochloric, methylaminé,N-dimethylamino
benzaldehyde, propylamine, pyrrolidine, sodium iteifr sulfonilamide, 4,4-
dinitrobenzaldehyde anf-naphthol ando-nitrobenzaldehyde were all obtained
from CDH Laboratories reagent, India. Ammonia golut anisaldehyde,
benzaldehyde, butylamine, cinmalaldehyde, salyelalfde and sodium sulphate
were all obtained from LOBA cheme Pvt. Ltd, Indfmiline was obtained from
Riedel — deHaén Germanpg.- aminoacetophenone, assay reagent was obtained
from Blulux Laboratories (P), Ltd, India. Sodiumdmgxide analytical grade was
obtained from Nice Laboratory reagent India.

2.1.2 Solvents
Acetone, chloroform, ethanol (absolute) and methabsolute), all

analytical grade, were obtained from LOBA Cheme Bid, India. Ethyl acetate
analytical grade was obtained from Romil LTD, UK.

2.1.3 Thin Layer Chromatography (TLC)
Thin layer chromatography was carried out usingcqaged plate with

silica gel Gks4 for TLC LR, s.d-fine Cheme Limited India (statiopgphase) and
different types of mobile phase with different soits, in different ratios, were
used (table 2.6).
2.1.4 Ultra Violet Spectroscopy (UV)

UV spectra were recorded on a UV — VIS 1800 spetintometer, double
beam wavelength 190 — 1100 nm. Shimadzu, Japan,
2.1.5 Infrared Spectroscopy (IR)

Infrared spectra were recorded on FT-IR spectrapheter, 1000 (USA)
Perkin EImer (USA) as KBr disc (table 2.3).
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2.1.6 Nuclear Magnetic Resonance (NMR) spectrophateetry

'H-NMR spectra was recorded on Ultrashield-500 piastrument
(BRUKER, Germany — 500MHz) spectrometers using DM&Ma solvent (table
2.4).

2.2.7 Mass spectroscopy (MS)

The mass spectral instrument used in this worlS@ Bingle Quadrupole
MS, Germany (table 2.5).
2.2.8Gas chromatography — mass spectroscopy (GC-MS)

Gas chromatography — mass spectroscopy (GC-MS)rewsded on QP
2010 GC instrument (Shimadzu, Japan).

2.1.9 Melting Point

Melting points were determined using melting papparatus from bibby

sterilin, UK.

2.1.10 General equipment

* All glass ware of Pyrex type.

* Electronic balance A & D — GR — 120, Japan

* Fume cupboard FCI 80 from technological labonatlurniture manufacturer
(LABTIC). Ltd, USA.

* Magnetic hotplate stirrer RO00100726 from biblgrdin LTD, UK.

* Water bath R000102811 from bibby sterilin LTD, UK

2. 2 Methods

2.2.1 General procedure for the synthesis of 1,3azaes (I — XIV)

In a 25 ml round bottom flask equipped with air denser were placed the
following: A solution of B- naphthol (1 mmol) in absolute methanol (0.5ml),
2mmol of the aryl- or heteroaryl aldehyde and 2n&ihanolic ammonia solution
(0.5 ml). The mixture was left to stand at ambiemhperature for 2 days, during
which the crystalline products weseparated out. The crude crystals were filtered
off, washed with cold methanol (2 x 2mL) and pwdfi by recrystallization

(scheme 2.1).
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1,3-Diphenyl-nitroaniline -2,3-dihydro-1H-naphth [1,2-e][1,3] oxazind

White colour; yield 64% (0.267g); m.p 157 — 159° C; recrystallized ethyl
acetate; IR (c) 3050, 2830, 1600, 1375, 120'H-NMR (DMSO): & (ppm) =
6.86-6.89 (m,12H, Ar-H), 6.94-7.17 (m,15H, Ar-H),83 (s, 1H, CH), 4.00 (s,
1H, CH); MS: 413: (m/z): 77, 91, 231, 315, 393, 413
1,3-Di-4,4-dimethoxy phenyl -2,3-dihydro-H-naphth [1,2-e][1,3] oxazindl

Brown colour; yield 77% (0.133 g); m.p 121 — 123° C ; recrystallized ethyl
acetate; UV, ethandly. (nm) 242: IR (crit) 3300, 3050, 2860, 1554, 1450,
1250, 1170;*H-NMR (DMSO): 3 (ppm) = 7.18-7.65 (m,6H, Ar-H), 7.71-8.19
(m,8H, Ar-H), 1.97 (s,1H, NH), 3.85 (d, 6H, OQH3.97 (s,1H, CH), 4,34 (s, 1H,
CH); MS: 397: (m/z): 77, 91, 150, 231, 315, 397.
1,3-Di-2-nitrophenyl-3-nitrophenyl-2,3-dihydro-1H-naphtho[1,2-e][1,3]
oxazine Il

Yellow colour; yield 58% (0.25 g); m.p 158 — 162° @ecrystallized ethyl
acetate; IR (cm) 3050, 2900, 1500, 1430, 1210, 1550, 1350; MS: %#8z):
102, 135, 262, 429, 540.
1,3-Di-4-methoxyphenyl-3-nitrophenyl-2,3-dihydro-H-naphtho[1,2-€]
[1,3]oxazine IV

Yellow colour; yield 54% (0.30 g); m.p 121 — 123° @ecrystallized ethyl
acetate; IR (cm) 3050, 3000, 1480, 1375, 1170, 112B:-NMR (DMSO): &
(ppm) = 7.34 — 7.53 (m, 6H, Ar-H), 7.79-7.91 (m,10Ar-H), 3.71 (s, 6H,
OCH), 2.61 (s, 1H, CH), 4.45 (s, 1H, CH).
1,3-Dihydroxyphenyl-3-nitrophenyl-2,3-dihydro-1H-naphtho[1,2-e][1,3]
oxazine V

Yellow colour; yield 61% (0.32 g); m.p 134 — 136° @crystallized ethyl
acetate; IR (cm) 3200, 3050, 2860, 1600, 1440, 1200, 1350.
1,3-Diphenyl-2-propyl -2,3-dihydro-1H-naphth [1,2-e][1,3] oxazineVI

White colour; yield 78% (0.324 g); m.p 135 — 137° C; recrystallized ethyl
acetate; IR (cim) 2940, 3050, 1450, 12284-NMR (DMSO): & (ppm) = 2.53 (s,
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7H, GH-), 5.71 (s, H, CH), 2.51 (s, 1H, CH), 7.26 — 7.61, (6H, Ar — H); MS:
397: (m/z): 94, 121, 232, 248, 315, 395.
1,3-Di-o-hydroxyphenyl -2,3-dihydro-1H-naphth [1,2-€e][1,3] oxazine VII

Bright yellow colour; yield 54% (0.219g); m.p 147 — 149° C (lit 160 — 161
°C); recrystallized ethyl acetate; IR (&n3300, 3050, 2820, 1554, 1380, 3250,
850; 'H-NMR (DMSO): & (ppm) = 6.64 — 6.91 (m, 6H, Ar-H), 7.06 — 7.{8,
8H, Ar-H), 2.01 (s, 1H, NH), 2.56 (s,1H, CH), 4.06 (s, 1H, C8180 (s, 2H, OH);
MS:; 369: m/z: 94, 121, 221, 279, 370.
1,3-Di-o-nitrophenyl-2,3-dihydro-1H-naphth [1,2-e][1,3] oxazineVIll

Light brown colour; yield 79% (0.138 g); m.p 123 — 125° C (lit 200 — 201
°C); recrystallized ethyl acetate; UV, ethanbhs (nmM) 273; IR (cm®) 3300,
3050, 2920, 1554, 1370, 1171, 1550, 13#BNMR (DMSO0): 5 (ppm) = 2.51 (s,
1H, NH), 2.60 (s, 1H, CH), 4.86 (s, 1H, CH), 7.348:51 (m, 14, Ar — H);
MS:427: (m/z): 78, 151, 178, 244, 322, 422.
1,3-Di-phenyl -2,3-dihydro-IH-naphth [1,2-e][1,3] oxazindX

Light orange crystals; yield 81% (0.46 g); m.p 135 — 137°C (lit 134 — 137
°C); recrystallized ethyl acetate; UV, ethanblay (nm) 228; IR (cm'l) 3319,
3050, 2850, 1598, 1440, 1210,1236-NMR (DMSO): & (ppm) = 7.26 — 7.52
(m, 6H, Ar-H), 7.50 — 7.87 (m, 10H, Ar-H), 2.51 (&1, NH), 4.51 (s, H, CH),
5.56 (s, 1H, CH); MS: 337: m\z 148, 203, 263, Z2A).
1,3-N,N-dimethylaniline -2,3-dihydro-1H-naphtho[1,2-e][1,3]oxazine X

Yellow colour; yield 79% (0.35 g); m.p 123 — 127° @crystallized ethyl
acetate; IR (cfm) 3340, 3050, 2900, 1600, 1375, 1195, 1216.
1,3-Di-0-hydroxyphenyl-2-benzenesulfonamide Hi-naphtho[1,2-e][1,3]
oxazine Xl

Yellow colour; yield 81% (0.46 g); m.p 161 — 163° @ecrystallized ethyl
acetate; IR (cm) 3300, 3050, 2810, 1550, 1450, 1150, 1250, 34880,11150.
1,3-distyryl-2,3-dihydro-1H-naphtho[1,2-e][1,3]oxazine XlI
Grey colour; yield 77% (0.34 g); m.p 190 — 192°r€grystallized ethyl acetate;
IR (cm*) 3310, 3050, 2860, 1460, 1440, 1288:NMR (DMSO): 5 (ppm) =7.03
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— 7.48 (m, 6H, Ar-H), 7.63 — 7.82 (m, 12H, Ar-H)49 (s, 2H, NH), 4.10 (s, 1H,
CH), 2.84(s, 1H, CH); MS: 389: m/z: 270, 297, 370, 391.
1,3-Di-4-methoxyphenyl-2-benzenesulfonamide H:naphtho[1,2-e][1,3]
oxazine XIII

Brown colour; yield 91% (0.54 g); m.p 147 — 1509 €crystallized ethyl
acetate; IR (ci) 3300, 3050, 2900, 1550, 1375, 1195,1150, 11FBNMR
(DMSO): 0 (ppm) = 6.18 — 6.95 (m, 6H, Ar-H), 7.19 - 7.52, @i, Ar-H), 2.49
(s, 2H, NH), 4.68 (s, 2H, CH), 2.86 (s, 1H, CH), 3.88 (s, @G H,).
1,3-Di-o-nitrophenyl-2-benzenesulfonamide-H-naphtho[1,2-e][1,3]oxazine
XIV

Yellow colour; yield 70% (0.33 g); m.p 118 — 1207 @ecrystallized ethyl
acetate; IR (ci) 3310, 3050, 2840, 1600, 1370, 1178,1350, 11560,15340;
'H-NMR (DMSO0): & (ppm) = 7.00 — 7.47 (m, 6H, Ar-H), 7.61 — 7.90 (h2H,
Ar-H), 2.85 (s, 2H, NH), 4.49(s, 2H, CH), 4.34 (s, 1H, CH).

2.2.2 General procedure for the synthesis of (faminosubstituted benzyl]-2-
naphthols (method 1)(XV — XXVII)

In a 25 ml round bottom flask equipped with a refloondenser and
mounted over a hot plate magnetic stirrer weregalabe following. 1 m mol of
compoundql - XIV) were suspended in 20 % HCI (20 ml) ane& tmixture was
stirred under reflux for 6 hours, whereby the aifste hydrochloride salt of
compounddl — XIV) separated out and was filtered off and ke with ethyl
acetate. The hydrochloride salt was suspended terwand the mixture was
treated with concentrated ammonia solution (3 nmjl @&xtracted with ethyl
acetate (3 x 5mL). After drying by sodium sulphatel evaporation of the ethyl
acetate phase, crude crystalline compoyXds— XXVII) were obtained, purified
by recrystallization (scheme 2.2).

1-( a-phenyl-phenylamino)-2-naphthol XV

Brown colour; yield 90% (0.32 g); m.p 123 — 127°C (lit 124 — 125);
recrystallized ethyl acetate; UV, ethanblay (nm) 229; IR (cm*) 3310, 3400,
3050, 2800, 1550, 1440, 1058)-NMR (DMSO): 5 (ppm) = 7.19 — 7.51 (m, 6H,
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Ar-H), 7.69 — 7.95 (m, 5H, Ar-H), 7.69 — 7.95 (nH 5Ar-H), 2.51 (s, 1H, NH),
4.01 (s, 1H, CH), 9.75 (s,1H, OH); MS 325: (m/#}; 920, 142, 156, 233, 328.
1-[a-amino-4-methoxybenzyl]-2-naphthol XVI

Dark yellow colour; yield 65% (0.18 g); m.p 123 — 125°C; recrystallized
ethyl acetate; UV, ethanolm. (nm) 230; IR (cm*) 3300, 3400, 3050, 2840,
1460, 13D, 1100; 'H-NMR (DMSO): 3 (ppm) = 6.92 — 7.40 (m, 6H, Ar-H), 7.72
— 7.78 (m, 4H, Ar-H), 2.08 (s, 2H, NH 3.69 (s, 6H, OC¥J, 3.31 (s, 1H, CH),
9.75 (d, 1H, OH) J = 2.3 Hz.
1-(a-amino-m-nitrophenyl-4-nitrobenzyl)-2-naphthol XVII

Brown colour; yield 66% (0.35 g); m.p 192 — 195°r€grystallized ethyl
acetate; IR (cm) 3300, 3250, 3050, 2900, 1600, 1375, 1350, 1550.
1-(a-amino-4-methoxyphenyl-4-nitrobenzyl)-2-naphthol XMlI

Dark yellow colour; yield 43% (0.22 g); m.p 173 #62C; recrystallized
ethyl acetate; IR (cf) 3340, 3400, 3050, 2870. 1500, 1450, 1150, 1358; M
400: m/z: 98, 129, 232, 286, 401.
1-(a-amino-2-hydroxyphenyl-4-nitrobenzyl)-2-naphthol XIX

Brown colour; yield 63% (0.34 g); m.p 210 — 215%€crystallized ethyl
acetate; IR (ci) 3290, 3400 , 3050, 2860, 1597, 1430, 1550; MS:386: Mz:
102, 121,136, 233, 257, 318, 381.
1-[a-N-propylaminobenzyl]-2-naphthol XX

White colour; yiedl 67% (0.253 g); m.p 163 — 165°C (lit 165 — 166, 164 —
166); recrystallized ethyl acetate; UV, ethargls (nm) 241, IR (crit) 3300,
3200, 3050, 2780, 1460, 1375, 124A:NMR (DMSO): & (ppm) = 7.81 — 8.00
(m, 6H, Ar-H), 7.30 — 7.50 (m, 5H, Ar-H, 2.20 (H T;3H-), 2.54 (s, 1H, N,
5.05 (s, 1H, CH) 2.86,1H,CH); MS: 29: m/z: 107, 136, 155, 172, 262, 290.
1-[a-amino-o-hydroxybenzyl)]-2-naphthol XXI

Yellow colour; yiell 70% (0.185 g); m.p 152 — 154°C (lit 147-148 °C);
recrystallized ethyl acetate; UV, ethanbhax (nm) 231, 174; IR (cmi’) 3314,
3270, 3050, 2880, 1517, 137%{-NMR (DMSO): & (ppm) = 6.72 — 6.88 (m, 6H,
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Ar-H), 7.19 — 7.87 (m, 4H, Ar-H), 2.51 (s,2H, MH4.04 (s, 1H, CH), 8.81 (s,
2H, OH); MS: 265: m/z: 108, 135, 230, 244, 263.
1-[a-amino-o-nitrobenzyl)]-2-naphthol XXII

Brown colour; yiéd 63% (0.27 g); m.p 207 — 209°C (lit 200 — 202 °C);
recrystallized ethyl acetate; IR (€3320, 3400, 3050, 2900, 1600, 1440, 1550,
1350;'H-NMR (DMSO0): & (ppm) = 7.36 — 7.65 (m, 6H, Ar-H), 7.81 — 7.96 (m,
4H, Ar-H), 2.08 (s, 2H, Nb), 4.74 (s, 1H, CH), 8.05 (s, 1H, OH).
1-[a-aminobenzyl]-2-naphthol XXIII

White colour; yeld 88% (0.31 g); m.p 118 — 120 °C (lit 124 — 125 °C);
recrystallized ethyl; UV, ethandlma, (nm) 230, 274; IR (cmi*) 3300, 3260, 3050,
2870, 1514, 1460; HNMR (DMSO): & (ppm) = 7.72 — 7.75 (m, 6H, Ar-H), 6.81
— 7.40 (m, 5H, Ar-H), 2.10 (s,2H, N}H 4.31 (s, 1H, CH), 9.70 (s, 1H, OH).
1-(a-amino-4-dimethylaminobenzylyl)-2-naphthol XXIV

Yellow colour; yield 54% (0.23 g); m.p 113 — 115%@crystallized ethyl
acetate; IR (ci) 3305, 3200, 3050, 2830, 1550, 1372; MS: 292: ma&z:107,
172, 263, 290.
3-(a-amino-2-hydroxybenzyl-benzenesulfonamide)-2-naphtil XXV

Yellow colour; yield 76% (0.32 g); m.p 193 — 197%@rrystallized ethyl
acetate; IR (ci) 3300, 3250, 3050, 2890, 1550, 1375, 1350, 1155NMR
(DMSO0): 0 (ppm) = 7.42 — 7.70 (m, 6H, Ar-H), 6.81 — 7.00 ®H, Ar-H), 2.10
(s,2H, NH), 3.87 (s, 1H, CH), 8.60 (s, 1H, OH).
3-(a-amino-4-methoxybenzyl-benzenesulfonamide)-2-naphath XX VI

Brown colour; yield 63% (0.27 g); m.p 183— 187%€Ecrystallized ethyl
acetate; IR (ci) 3300, 3250, 3050, 2800, 1600, 1375, 1350, 1MB; 434:
m/z: 91, 107, 155, 182, 260, 288, 330, 358, 432.
3-(a-amino-2-nitrobenzyl-benzenesulfonamide)-2-naphthaKXVII

Black colour; yield 61% (0.28 g); m.p 172 — 174%€crystallized ethyl
acetate; UV, ethanolm.x (nm) 239; IR (cm*) 3350, 3200 , 3050, 2850, 1460,
1375, 1350, 1150, 1110; MS: 449: m/z: 98, 170, 248, 366, 452.
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2.2.3 General procedure for the synthesis df-(a. aminosubstituted benzyl)-2-
naphthol (method 2) (XV, XX, XXl and XXVIII — XXX 1)

In a 25 ml round bottom flask equipped with air denser were placed the
following.1.44 g (10 mmol) of-naphthol in 15 ml water, 10 mmol of aromatic
aldehyde and 10 mmol of the required amine weree@ddhe reaction mixture
was stirred at ambient temperature for one houteWaas then decanted, and the
precipitated product was separated upon additiod®fml of ethanol to the
mixture with stirring, while cooling at 0°6. The precipitate was filtered, washed
with cold ethanol, dried, and purified by recrybtaltion from ethanol (scheme
2.3).
1-(a-phenyl-phenylamino)-2-naphthol XV

Brown colour; yiéd 90% (0.32 g); m.p 123 — 127°C (lit 124 425);
recrystallized ethyl acetate; UV, ethanblay (nm) 229; IR (cm*) 3310, 3400,
3050, 28001550, 1440, 1050; *H-NMR (DMSO): & (ppm) = 7.19 — 7.51 (m, 6H,
Ar-H), 7.69 — 7.95 (m, 5H, Ar-H), 7.69 — 7.95 (nH 5Ar-H), 2.51 (s, 1H, NH),
4.01 (s, 1H, CH), 9.75 (s,1H, OH); MS 325: (m/Z#; 920, 142, 156, 233, 328.
1-(a-propylaminobenzyl)-2-naphthol XX

White colour; yield 67% (0.253 g); m.p 163 — 165°C (lit 165 — 166, 164 —
166); recrystallized ethyl acetate; UV, ethanol,Amax (NM) 241, IR (crit) 3300,
3200, 30502780, 1460, 1375, 1240; '*H-NMR (DMSO): & (ppm) = 7.81 — 8.00
(m, 6H, Ar-H), 7.30 — 7.50 (m, 5H, Ar-H, 2.20 (H,7C;H-), 2.54 (s, 1H, NH,
5.05 (s, 1H, CH) 2.86,1H,CH); MS: 29: m/z: 107, 136, 155, 172, 262, 290.
1-[a-aminobenzyl]-2-naphthol XXIII

White colour; yeld 88% (0.31 g); m.p 118 — 120 °C (lit 124 —125 °C);
recrystallized ethyl; UV, ethandlma, (nm) 230, 274; IR (cm*) 3300, 3260, 3050,
2870, 1514, 1460; *H-NMR (DMSO): & (ppm) = 7.72 — 7.75 (m, 6H, Ar-H), 6.81
—7.40 (m, 5H, Ar-H), 2.10 (s,2H, NH 4.53 (s, 1H, CH), 9.70 (s, 1H, OH).
1-(a-methylaminophenyl)-2-naphthol XXVIII

Orange; yield 77% (0.30 g); m.p 113 — 115°C; retatliged ethyl acetate;
UV, ethanol,Amay (nm) 227, 274; IR (cri’) 3300, 3265, 3050, 1629, 2900, 1583,
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1350; *H-NMR (DMSO) & (ppm) = 6.14 — 7.02 (m, 6H, Ar-H), 7.14 — 7.40 (m,
5H, Ar-H), 2.08 (s, 3H, CH}, 2.51 (s, 1H, NH), 5.72 (s, 1H, CH), 9.67 (s, 1H,
OH).

1-(a-diethylaminophenyl)-2-naphthol XXIX

Brown; yield 43% (0.19 g); m.p 118 — 120°C (lit 123 — 124); recrystallized
ethyl acetate; UV, ethandl,,,, (nm) 230, 274; IR (cm‘l) 3264, 3050, 2870, 1584,
1380, 1270H-NMR (DMSO0): & (ppm) = 7.67 — 7.77 (m, 6H, Ar-H), 7.09 — 7.40
(m, 5H, Ar-H), 3.42 (s, 10H, diethyl), 2.71 (s, 18H), 9.78 (s, 1H, OH); MS:
305: m/z: 96, 120, 156, 191, 205, 233, 306.

1-(a-phenylpyrrolidine)-2-naphthol XXX

brown; yield D% (0.37 g); m.p 97 — 99°C; recrystallized ethyl acetate;
UV, ethanol,Amax (nm) 239; IR (cm’) 3200 — 3385, 3050, 2860, 1600, 1440,
1237 MS: 303: m/z: 94, 126, 191, 215, 233, 303.
1-(a-butylaminophenyl)-2-naphthol XXXI

Light pink, yield 92% (0.39); m.p 131 — 133°C; recrystallized ethyl
acetate; UV, ethanolmax (nm) 244; IR (cm’) 3314, 3200, 3050, 2861, 1622,
1375;'H-NMR (DMSO0): & (ppm) = 7.67 — 7.92 (m, 6H, Ar-H), 7.06 — 7.54 (m,
11H, Ar-H), 5.93 (s, 1H, CH), 2.5 (d, 1H, NH) J 83 Hz, 2.08 (s, 9H, ),
9.80 (s, 1H, OH); MS: 305: (m/z) 91, 144, 215, 2330.

2.2.4 General procedure for synthesis of azo dyesXXll — XXXX)

In 100 ml conical flask 0.01 mol of Betti base #atives (Il VII, XX,
XXV, XXIX and XXXI) dissolved in 30 ml sodium hydroxidsolution (10%).
The mixture was stirred until complete dissolutidhe solution was cooled with
an ice-water bath.

The benzenediazonium salt was prepared by diss@vdmol (0.7 g) of
sodium nitrite in 5 ml water. 0.011 mol (1.89 g)swfifanilamide or (0.14 g) qf-
aminoacetophenone in 45 ml water, 12 ml of coneg¢edr hydrochloric acid was
added slowly and the mixture was stirred untilfasulamide p-aminoaceto
phenone dissolved completely. The solution cootedn ice-water bath to 0°C,

and then sodium nitrite solution was added slowyyabdropper. The mixture
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well-stirred during the addition, when the additiwas complete the mixture was
stirred for another 2 — 3 minutes. The benzenediaro salt was added slowly to
the Betti base solution during which the mixturesvgéirred efficiently and cooled
in an ice-water bath, the addition takes about Buieis (colour forms). When the
addition was completed, the mixture was stirredd&@ for 5 — 10 minutes to
ensure the reaction goes to completion. The mixtuas filtered by suction
filtration, the solid product on the Blchner funnehs washed with a small
amount of water. The product dried for 2 days aedyirted (scheme 2.4).
1-(4-((4-(amino(2-hydroxyphenyl)methyl)-3-hydroxynghthalen-2-ol)
diazenyl)phenyl) ethanone XXXII

Red break colour yield 80% (0.38 g), m.p 143 — TA6recrystallized
ethanol; IR, (crit) 3381, 3250, 3050, 1580, 1440, 2850, 168BNMR (DMSO):
o (ppm) = 7.57 — 7.98 (m, 5H, Ar-H), 6.63-7.01(m,, F¥-H), 7.34— 8.17(m, 4H,
Ar-H), 2.48 (s, 2H, NH), 8.45 (s, 1H, OH), 5.32 (s,1H, CH), 3.63 (s, 8Hy).
1-(4-((4-(amino(4-methoxyphenyl)methyl)-3-hydroxynahthalen-2-ol)
diazenyl)phenyl) ethanone XXXIlI

Orange colour yield 61% ( 0.26 g), m.p 173 — 176%€&;rystallized
ethanol; IR (crit) 3300, 3200, 3050, 1550, 1380, 2900, 1661; MS: #1/z: 94,
126, 209, 287, 342, 411.
1-(4-((4-((butylamino)(phenyl)methyl)-3-hydroxynapitthalen-2-ol)  diazenyl)
phenyl)ethanone XXXIV

Red colour yield 92% (0.38 g), m.p 210 — 215°Crystallized ethanol; IR
(cm™) 3410, 3270, 3050, 1550, 1440, 2850, 16FBNMR (DMSO): & (ppm) =
7.04 —7.36(m, 5H, Ar-H), 6.62—7.00 (m, 5H, Ar-H);73-8.05 (m, 4H, Ar-H),
2.49 (s, 1H, NH), 3.68 (s, 9H,8,), 5.52 (s, 1H, CH), 8.89 (s, 1H OH), 3.84 (t,
3H, CHs); MS: 451: m/z: 76, 123, 198, 286, 348, 447.
4-((3-hydroxy-4-(phenyl(propylamino)methyl)naphthalen-2-ol)diazenyl)
benzenesulfonamide XXXV

Yellow colour yield 78% (0.37 g), m.p 145 — 147%€¢rystallized ethanol;
IR (cm*) 3320, 3210, 3050, 1550, 1440, 2830, 1550, 1350.
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4-((4-(amino(4-methoxyphenyl)methyl)-3-hydroxynaphialen-2-ol) diazenyl)
benzene sulfonamide XXXVI

Light orange colour yield 72% (0.33 g), m.p 154 579C; recrystallized
ethanol; IR (crit) 3300, 3200, 3050, 1600, 1375, 2920, 1550, 135001'H-
NMR (DMSO): & (ppm) = 7.53 — 7.61 (m, 5H, Ar-H), 7.38-7.45 (i, Ar-H),
7.83-7.94 (m, 4H, Ar-H), 2.36 (s, 2H, N 4.53 (s, 1H, CH), 3.86 (s, 3H,
OCH), 9.73 (s, 1H, OH); MS: 462: m/z: 94, 121, 22192370,432, 452.
4-((4-((butylamino)(phenyl)methyl)-3-hydroxynaphthaden-2-ol)diazenyl)
benzenesulfonamideXXXVII

Orange colour yield 86% (0.42 g), m.p 189 — 19X&Crystallized ethanal,
IR (cmi') 3397, 3200, 3050, 1460, 1440, 1150, 135BNMR (DMSO): 5 (ppm)
= 7.21 — 7.67 (m, 5H, Ar-H), 7.03 — 7.10 (m, 5H: 1Y), 7.83 — 8.13 (m, 4H, Ar-
H), 2.43 (s, 1H NH), 3.27 (s, 2H, NH 4.30 (s, 9H, ¢Ho), 5.21 (s, 1H, CH), 8.61
(s, 1H, OH); MS: 446: m/z: 102, 242, 287, 396, 437.
4-((3-hydroxy-4-((methylamino)(phenyl)methyl)naphtralen-2-ol)diazenyl)
benzene sulfonamide XXXVIII

Orange colour yield 82% (0.37 g), m.p 202 — 205%Crystallized ethanal,
IR (cm) 3306, 3285, 3050, 1550, 1450, 2925, 1550, 113MR (DMSO): &
(ppm) = 6.45 — 7.12 (m, 5H, Ar-H), 7.23 — 7.49 @R, Ar-H), 7.63 — 8.00 (m,
4H, Ar-H), 2.51 (s, 1H, NH), 4.13 (s, 2H, N 3.78 (s, 3H, Ch), 4.24 (s, 1H,
CH), 8.01 (s, 1H OH).
4-((4-((diethylamino)(phenyl)methyl)-3-hydroxynaphhalen-2-ol)diazenyl)
benzene sulfonamide XXXIX

Brown colour yield 64% (0.36 g), m.p 210 — 212°€gnystallized ethanol,
IR (cm™) 3300, 3207, 3050, 1550, 1360, 2850, 1150, 1350.
4-((4-(amino(2-hydroxyphenyl)methyl)-3-hydroxynaphhalen-2-ol)diazenyl)
benzene sulfonamide XXXX

Orange colour yield 54% (0.27 g), m.p 162 — 164t€;rystallized
ethanol; IR (crit) 3308, 3200, 3050, 1600, 1375, 2890, 1140, 1350.
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Table. 2.1. Chemicalames of some synthesized compounds

Table. 2.1.1. Chemical names of 1,3-oxazines déves

Compd No

R

Name

0

S

1,3-Diphenyl-nitroaniline -2,3-dihydroH-naphth [1,2-e][1,3] oxazine

L4

H3CO\©\

HaCO\O\

1,3-Di-4,4-dimethoxy phenyl -2,3-dihydrd4inaphth [1,2-e][1,3]
oxazine

1,3-Di-2-nitrophenyl-3-nitrophenyl-2,3-dihydrd4tnaphtho[1,2-

e][1,3] oxazine

% NO,
H3CO\©\

% NO,
H3CO\©\

\Y NG 1,3-Di-4-methoxyphenyl-3-nitrophenyl-2,3-dihydré+naphtho[1,2-€]
@\ [1,3]oxazine
\% NG 1,3-Dihydroxyphenyl-3-nitrophenyl-2,3-dihydrd4inaphtho[1,2-€][1,

©(OH

©{OH

O

3]oxazine
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\ @ @ CsH5 1,3-diphenyl-2-propyl-2,3-dihydroH-naphtho[1,2-e][1,3]oxazine

VIl QOH QOH H 1,3-Di-o-hydroxyphenyl -2,3-dihydroH-naphth [1,2-e][1,3] oxazine

VI Q Q H 1,3-Di-o-nitrophenyl-2,3-dihydro-#-naphth [1,2-e][1,3] oxazine

IX H 1,3-diphenyl-2,3-dihydroH-naphtho[1,2-e][1,3]oxazine

X "5, " H 1,3-N,N-dimethylaniline- 2,3-dihydroH-naphtho[1,2-e][1,3]oxazine

Xl OH OH O2NH; 1,3-Di-0-hydroxyphenyl-2-benzenesulfonamidéd-haphtho[1,2-e][1,

@ 3Joxazine

Xl ©\/\ @\/\ H 1,3-distyryl-2,3-dihydro-tH-naphtho[1,2-e][1,3]oxazine

XII HyCO H3CO O2NH, 1,3-Di-4-methoxyphenyl-2-benzenesulfonamidel+iaphtho[1,2-e][1,
\O\ \O\ @ 3Joxazine

XV SO,NH, 1,3-Di-o-nitrophenyl-2-benzenesulfonamidérhaphtho[1,2-e][1,3]

; NO,

oxazine
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Table. 2.1.2. Chemical names of the Betti basesdeves

Pat!
Rs N
R2
4oN

Compd No| R Ry Rs Name
XV @ H @ 1-( o-phenyl-aminobenzyl)-2-naphthol
XVI H H H3CO\©\ 1-[a-amino-4-methoxybenzyl]-2-naphthol
XVII ii\ H Q\ 1-(a-amin-m-onitrophenyl-4-nitrobenzyl)-2-naphthol
XVIII Nj 2 H HBCO\O\ 1-(a-amino-4-methoxyphenyl-4-nitrobenzyl)-2-naphthol
XIX i“°2 H ©KOH 1-(a-amino-2-hydroxyphenyl-4-nitrobenzyl)-2-naphthol
XX CsH, H © 1-[a-N-propylaminobenzyl]-2-naphthol
XXI H H ©KOH 1-[a-amino-0-hydroxybenzyl)]-2-naphthol
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XXII H H Q\ 1-[a-amino-o-nitrobenzyl)]-2-naphthol
XXIII H H @ 1-[a-aminobenzyl]-2-naphthol
XXIV H H “3RN 1-(a-amino-4-dimethylaminobenzylyl)-2-naphthol

HaC

L

XXV émz H ©(0H 3-(a-amino-2-hydroxybenzyl-benzenesulfonamide)-2-naplhth
XXVI ©02NH2 H H3°°\©\ 3-(a-amino-4-methoxybenzyl-benzenesulfonamide)-2-naghth
XXVII (;OZNHZ H Q\ 3-(a-amino-2-nitrobenzyl-benzenesulfonamide)-2-naphthol
XXVIII CH; H © 1-(a-methylaminobenzyl)-2-naphthol
XXIX C,Hs CHs © 1-(a-diethylaminobenzylyl)-2-naphthol
XXX N@ - @ 1-(a-benzylpyrrolidine)-2-naphthol
XXXI C4Hq H @ 1-(a-butylaminobenzyl)-2-naphthol
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Table. 2.1.3. Chemical names of azo dyes

Compd No R, Rs R4 Name
XXXII H CKOH //0 1-(4-((4-(amino(2-hydroxyphenyl)methyl)-3-hydroxytdahalen-2-ol)
—C—CH; | diazenyl)phenyl)ethanone
XXXIII H H3CO //0 1-(4-((4-(amino(4-methoxyphenyl)methyl)-3-hydroxytmhalen-2-ol)
\©\ —C—CH; | diazenyl)phenyl)ethanone
XXXIV CsHg 0 1-(4-((4-((butylamino)(phenyl)methyl)-3-hydroxynaphlen-2-ol)diazenyl)
/
—C—CH; | phenyl)ethanone
XXXV CsH; SO,NH, 4-((3-hydroxy-4-(phenyl(propylamino)methyl)naphtial2-ol)diazenyl)
benzenesulfonamide
XXXVI H HzCO NH, 4-((4-(amino(4-methoxyphenyl)methyl)-3-hydroxynamilen-2-ol)diazeny
SO ((4-(amino( h henyl)methyl)-3-hyd ampdien-2-ol)di )]
\©\ benzenesulfonamide
XXXVII CsHg SO:NH, 4-((4-((butylamino)(phenyl)methyl)-3-hydroxynaphka-2-ol)diazenyl)

O

benzenesulfonamide
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XXXVIII H CH; SO,NH, 4-((3-hydroxy-4-((methylamino)(phenyl)methyl)napalén-2-ol)diazenyl)
@ benzenesulfonamide

XXXIX C,Hs | CoHs SO,NH, 4-((4-((diethylamino)(phenyl)methyl)-3-hydroxynaphten-2-ol)diazenyl)
@ benzenesulfonamide

XXXX H H CKOH SONH, 4-((4-(amino(2-hydroxyphenyl)methyl)-3-hydroxynapaken-2-ol)diazenyl)

benzenesulfonamide
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Table. 2.2. Reactioconditions of some synthesized compounds
Table. 2.2.1. Reaction conditions of the 1,3 — tla@kazine derivative

Cpd No R, Rs Temp/ °C | Time/ h| Solvent Ying| Y% | Rec m.p/°C
solvent
I O @ O r.t 48 methanol| 0.26 64| ethyl | 157-159
acetate
Il HsCO H3CO H r.t 72 methanol| 0.13 77| ethyl [121-123
\O\ \O\ acetate
1] NO. r.t 48 methanol| 0.25 58| ethyl | 158-162
Q Q acetate
NO, NO,
v HsCO HaCO NG r.t 48 methanol| 0.30 54| ethyl |121-123
\Q\ \Q\ acetate
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V OH OH NO, r.t 48 methanol| 0.32 61| ethyl | 134-136
CK @ @\ acetate
VI @ @ CsH; r.t 48 methanol 0.33 78| ethyl |135-137
acetate
VII OH OH H r.t 48 methanol| 0.22 54 ethyl | 147-149
CK CK acetate | (Lit 160
— 161)
VI H r.t 48 methanol| 0.14 79 ethyl | 123-125
@\NOZ Q\Noz acetate | (Lit 200
—201)
IX @ @ H r.t 48 methanol| 0.46 81| ethyl |135-137
acetate | (Lit 134
—137)
X RS Hq H r.t 48 methanol| 0.35 79| ethyl |123-127
Hsc/Njij\ Hsc/N\C\ acetate
Xl @(OH @OH soaNH: | It 48 methanol| 0.46 81| ethyl |161-163
© acetate
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XIl r.t 48 methanol| 0.34 77| ethyl |190-192
_ acetate
Xl HyCO HyCO SO,NH, | I-1 48 methanol| 0.54 91| ethyl | 147-150
\O\ \O\ acetate
XV SO,NH, | I.1 48 methanol| 0.33 70| ethyl |118-120
acetate
Nd NO|
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Table. 2.2.2. Reaction conditions of the Betti bdeevatives

CpdNo | R R, Rs Temp/ | Time/ h | Solvent Yind Y% Rec solvent| m.p/°C
°C
XV @ H @ 150° Reflux 6 | 20% HCI | 0.21 | 48| ethyl acetatd23 — 127 (lit 124 +
125)
XVI H H H3°°\©\ 150° | Reflux 6 | 20% HCI | 0.18 | 65| ethyl acetatd23 — 125
XVII i”i\ H @\ 150 Reflux 6 20% HC | 0.35 | 66| ethyl acetatd92 — 195
XVIII '\‘ioz H HSCO\O\ 150 | Reflux6| 20% HC| 0.22| 43 ethyl acetaer3 — 176
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XIX ING CKOH 150 | Reflux 6| 20% HC| 0.34| 63 ethyl aceta®l0 — 215

XX CiH; @ 150° | Reflux 6 | 20% HCI | 0.25 | 67 | ethyl acetatd63 — 165 (lit 165 -
166, 164 — 166)

XXI H CKOH 150° Reflux 6| 20% HCI | 0.19 70 | ethyl acetatd52 — 154 (Lit 147 A
148)

XXII H 150° | Reflux 6 | 20% HCI | 0.27 | 63 | ethyl acetate200 — 203 (Lit 180 -

Nez 181)

XX H 150° | Reflux 6 | 20% HCI | 0.15 | 46| ethyl acetatd18 — 120 (Lit 124 -
125)

XXIV H H3‘%N 150 Reflux 6| 20% HCI| 0.23| 54, ethyl acetatel3 — 115

H3C/
XXV £O=NH: ( IOH 150 | Reflux6| 20% HCIl 0.32| 76 ethyl acetatk93 — 197
XXVI 150 Reflux 6| 20% HCI| 0.27 | 63 ethyl acetate83 — 187

iozNH

47



XXVII ioszz H Q\ 150 Reflux 6| 20% HCI| 0.31| 71 ethyl acetate/2 — 174
NO,

XXVIII  [CH 3 H © r.t 48 methanol| 0.30 78  ethyl acetatel3 — 115

XXIX CoHs C,Hs @ r.t 48 methanol| 0.19 43 ethyl acetatel8 — 120 (Lit 123
124)

XXX N@ - @ r. t 7 days methano|] 0.37| 19 ethyl aceta®& — 99

XXXI C4Hg H @ r.t 48 methanol| 0.39 92| ethyl acetati81 — 133
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Table 2.2.3. Reaction conditions of the azo dyes

/

Ry

R3 N\

R>
OH

R4
N=N

CpdNo | R R, Rs R, Temp/ °C| Time/ | Ying | Y% | Rec m.p/ °C
solvent
XXXII H H OH / 0 20 min| 0.38 80 Ethanol 143 — 146
‘C_CHg
XXX |H H H3CO //O 0 20 min| 0.26 61 Ethanol 173 -176
O\ —C—CHj
XXXIV |H C 4Hg V. 0 20 min| 0.38 92 Ethanol 210 - 215
_C_CH3
XXXV H C3H4 @ SONH, 0 20 min| 0.37 78 Ethanol 145 — 147
XXXVI |H H H300\©\ SONH, 0 20 min| 0.33 72 Ethanol 154 — 157
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XXXVII |[H CiHy | 2 SO,NH, 0 20min| 0.42 | 86 | Ethanol | 189 —191
g

XXXVII | H CH; | 2~ SO,NH, 0 20min| 0.37 | 82 | Ethanol | 202 -205
g

XXXIX [CoHs | CHs | 2 SO,NH, 0 20min| 0.36 | 64 | Ethanol | 210 - 212
"

XXXX  |H H oH SO,NH, 0 20min| 027 | 54 | Ethanol | 162 - 164

€14
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Table. 2.3. IR data (cf) of some synthesized compounds

Table. 2.3.1. IR data (ch of the 1,3 — naphthoxazine derivative

T
908
Cpd Ry R, R3 NH C—-H st.vib| C—C—H C-H Cc-O others
No stvib | aliphatic | StVIP | stvib | stvib
| @ O O i 2830 1600 | 1375 | 1200 i
3050
T HyCO HsCO H 3300 | 2860 1554 | 1445 | 1250 1170 (OCHf
O\ \O\ 3050
i o, |- 2860 1500 | 1430 | 1210 1350 (N9
Q Q 3050 sym, 1557
Nez Nz (NO,) asym
IV H,CO HoCO N i 3000 1480 | 1375 | 1170 1120 (OCH
O\ Q 3050 1350 (NQ)
sym, 1550
(NO,) asym
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—

Vv OH OH NG - 2800 1600 1440 1200 1350 (N9
CK CK ©\ 3050 sym, 1550 asyn
3200 (OH)
Vi © © CsH; - 2940 1600 1460 1220 -
3050
VIl OH OH H 3310 2820 1554 1375 1190 3250 (OH)
@ ©( 3050
VIl H 3300 2920 1554 1373 1171 1550 (ND
QNOZ @NOZ 3050 asym, 1340
(NO;) sym
IX @ @ H 3319 2850 1598 1440 1210 1236 (C—N)
3050
X RS R3S H 3340 2900 1600 1375 1195 1216 (C-N)
Q O 3050
Xl @OH @(OH O2NH | - 2810 1550 1450 1157 3400 (OH),
@ 3050 1350 (SQ)
asym, 1150

(SG,) sym, 3300
(NHy)
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Xl 3320 2840 1554 1440 1200 -
Q\/\ @\/\ 3050
Xl HyCO HyCO SO,NH, | - 2900 1550 1375 1190 1150 (SPsym,
\O\ \O\ 3050 1340 (SQ)
asym, 1173
(OCHg), 3400
(NHy)
XV SO,NH, | = 2850 1600 1370 1178 1170 (Spsym,
3050 1350 (SQ)
NO, NO asym, 1150
(NO,) sym,
3310 (NH)
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Table. 2.3.2. IR data (Ch of the Betti base derivatives

Rs N\R2
>N
CpdNo | R R, Rs NH OH C-H C—C—H C—H others
st.vib aromatic aliphatic st.vib bending
st.vib st.vib aromatic
XV @ H @ 3300 | 3450 2800 1550 1440 1050 (C- N)
3050
XVI H H H30°\©\ 3300 | 3400 2840 1460 1370 1100 (OCH)
3050
XVII I H 3300 | 3250 2900 1600 1375 1350 (NQ
©\ @\Noz 3050 asym, 155(
(NOy) sym
XVII Nz H HsCO 3310 | 3400 2870 1500 1450 1550 (NQ
Q O\ 3050 sym, 1350
(NO;)  asym,
1100 (OCH)
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XIX NG OH 3290 | 3400 2860 1597 1340 1550 (N®
3050 asym, 1340
(NOy) sym
XX CsH~ @ 3300 | 3200 2780 1460 1375 -
3050
XXI H CKOH 3314 | 3270 2880 1517 1375 -
3050
XXII H 3320 | 3215 2900 1600 1440 1350 (N®
Q\Noz 3050 sym, 1552
(NO,) asym
XXM H 3360 | 3200 2830 1514 2360 1172 (C—=N)
3050
XXV |H Hs‘%N 3306 | 3200 2830 1550 1373 -
€ 3050
XXV 202Nz @oH 3300 | 3260 2890 1550 1375 1350 (S@
3050 asym, 1150
(SO,) sym
XXVI O=NH: H3C°\©\ 3300 | 3220 2800 1600 1375 1150 (S sym,
© 3050 1350 (SQ)
asym, 1170
(OCH;)
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XXVII O2NH H 3350 | 3200 2850 1600 1375 1350 (S9
(; Q\Noz 3050 asym, 1150
(SGy) sym, 1350
(NO,) sym,
1550 (NQ)
asym
XXVIII |CH 5 H © 3300 | 3265 2900 1583 1375 -
3050
XXIX C,Hs CHs @ - 3200 2870 1584 1380 -
3050
XXX N@ - @ - 3385-3000 | 2860 1522 1440 -
broad
XXXI CHq H @ 3314 | 3200 2861 1550 1375 -
3050
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Table. 2.3.3. IR data (ch) of the azo dyes

Cpd No R, Rs R4 N-H OH C—C—H |C — H|C — H st.vib| others
stvib |[stvib| st.  vib| bending| aliphatic
aromatic
XXXII H ©KOH //O 3381 | 3250| 1583 | 1440 2850 1700 (C=0)
——C—CH, 3050
XXX H H3CO //O 3300 | 3200| 1560 |1380 2900 1701 (C=0)
\©\ —C——CH; 3050
XXXIV C4Hg @ //O 3410 | 3270 1550 | 1440 2870 1700 (C=0)
—C—CH; 3050
XXXV C3H; SONH, 3320 | 3210| 1550 | 1440 2830 1350 (S
3050 asym, 1150
(SG,) sym
XXXVI H H3CO SONH, 3400 | 3200| 1600 |1375 2920 1380 (S
\©\ 3050 asym, 1144
(SO sym,
1170 (OCH)
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XXXVII |H C 4Hg SO,NH, 3397 | 3200| 1460 | 1440 2850 1150 (S
@ 3050 sym, 1350

(SG,) asym
XXXVIII - |H CH 3 SO,NH, 3406 | 3185| 1550 | 1450 2925 1350 (S»
@ 3050 asym, 1150

(SO,) sym
XXXIX  |C,Hs | CGHs SO,NH, 3300 | 3290| 1550 |1375 2850 1150 (S
@ 3050 sym, 1350

(SO, asym
XXXX H H OH SO,NH, 3308 | 3200| 1600 |1375 2890 1140 (S
©K 3050 sym, 1353

(SQ,) asym
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Table. 2.4H-NMR data of some synthesized compounds
Table. 2.4.1'H-NMR data of the 1,3 — naphthoxazine derivatives

b de3

c

RN _R,
< \(
a

908

Cpd | Ry R, Rs solvent Chemical shiftsd) ppm
No a b c d e
I DMSO | 6.86-6.89 6.94-7.17 2.83 (s,1H,
@ O O (m.21H, Ar-H) (M, 15H, Ar-H) CH), 4.01
(s,1H, CH)
Il HeCO HyCO H DMSO | 7.18-7.65 7.71-8.19 2.96 (s,1H, |3.85(d, 6H, |2.58 (s, 1H,
Q Q (m,6H, Ar-H) | (m,8H, Ar-H) | NH) OCH,) CH), 4.91
(s,1H, CH)
VI CsH; DMSO | 7.34-7.53 |7.79-7.91 2.53 (s, 7TH, |- 2.51 (s, 1H,
@ @ (m, 6H, Ar-H) | (m,10H, Ar-H) | CgH-) CH), 5.76
(s,1H, CH)
VI OH OH H DMSO | 6.64 -6.91 7.06—-7.78 2.01 (s, 1H, |2.56 (s,1H, |8.80
@ ©( (m, 6H, Ar-H) | (m,8H, Ar-H) | NH) CH), 4.65 (s, H, OH)
(s,1H, CH)
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VIl DMSO | 6.18—-6.95 |7.19 - 7.52 (m,[ 2.05 (s, 1H, |- 2.68 (s, 1H,
QNO QNOZ (m, 6H, Ar-H) | 8H, Ar-H) NH) CH), 4.87

' (s,1H, CH)

IX @ @ DMSO | 7.26 -7.52 |7.50-7.87 |251(s, 1H, |- 451 (s,1 H,
(m, 6H, Ar-H) | (m, 10H, Ar-H) | NH) CH), 5.56

(s,1H, CH)

XN | HiCo HyCO so,n DMSO | 7.03-7.48 |7.63-7.82(m,[2.49(s,2H |3.88(s,6H |4.12 (s, 1H,
O\ \O\ (m, 6H, Ar-H) | 12H, Ar-H) NH,) OCHy) CH), 5.68

(s,1H, CH)

XIV so,n| DMSO | 7.00-7.47 [7.61—-7.90(m, 2.49(s, 2H |- 2.49(s, 1H
Q (m, 6H, Ar-H) | 12H, Ar-H) NH,) CH), 4.51

N No2 (s,1H, CH)
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Table. 2.4.2'H-NMR data of the Betti base derivatives

Cpd No| Ry R, Rs solvent Chemical shifts ) ppm
a b c d e f

XV H DMSO | 7.19-7.51 7.69—7.95 251 (s,1H | 4.01 (s, |9.75 (s,1H,
(m, 6H, Ar-H) (m, 10H, Ar-H) ,NH) 1H, CH) | OH)

XVI H H HSC°\©\ DMSO | 6.92 — 7.40 7.72-7.78 2.08(s,2H |3.69(s,6H,|3.31 (s, [9.75(d, 1H,
(m, 6H, Ar-H) | (m, 4H, Ar-H) | NH,) OCHy) 1H, CH) | OH) J = 2.3 HZ

XX CsH; |H DMSO | 7.81 - 8.00 7.30-7.50 2.20 (s, 7H, |2.54 (s, 2H,|5.05 (s, |9.53 (s, 1H,
(m, 6H, Ar-H) | (m, 5H, Ar-H) | C3H-) NH,) 1H, CH) | OH)

XXI H H ot | DMSO | 6.72 - 6.88 7.19 -7.87 251 (s,2H, |- 4.00 (s, |8.81 (s, H,
(m, 6H, Ar-H) | (m, 4H, Ar-H) | NH,) 1H, CH) | OH)

XXII H H DMSO | 7.36 — 7.65 7.81—-7.96 2.08 (s, 2H, |- 4.74 (s, | 8.05 (s, 1H,

Q\NOZ (m, 6H, Ar-H) | (m, 4H, Ar-H) | NH,) 1H, CH) | OH)
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XX |H H @ DMSO | 7.72-7.75 6.81-7.40 2.10 (s,2H, |- 2.51 (s,|9.70 (s, 1H
(m, 6H, Ar-H) | (m, 5H, Ar-H) | NH) 1H, CH) | ,OH)

XXVIII | CH; H © DMSO | 7.69 — 7.92 7.14-7.40 4.08 (s,3H, |251(s,1H,|5.72 (s, | 9.67 (s, 1H,
(m, 6H, Ar-H) | (m, 5H, Ar-H) | CHy) NH) 1H, CH) | OH)

XXIX  |C,Hs | CHs © DMSO | 7.67 - 7.77 7.09-7.40 3.42 (s, 10H | - 2.71 (s, |9.78 (s, 1H,
(m, 6H, Ar-H) | (m, 5H, Ar-H) | diethyl) 1H, CH) | OH)

XXXl |C4Hy | H DMSO | 7.67 — 7.92 7.06 —7.54 4.71(s,9H, |25, 1H, |5.93 (s, |9.80 (s, 1H,
@ (m, 6H, Ar-H) | (m, 11H, Ar- | butyl) NH) J = 1H, CH) | OH)

H) 3.83 Hz
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Table. 2.4.3'H-NMR data of the azo dyes

—R

e

2
a OH
C
NN f

Cpd No R, Rs R4 solvent Chemical shifts ) ppm
a b C d e f
XXXII H QOH P |DMSO|7.57-7.98 |6.63-7.01(m, | 7.34—8.17(m| 2.48 (s, 2H, | 8.45 (s, 1H, 3.63 (s, 3H,
T (m, 5H, Ar- | 5H, Ar-H) | 4H, Ar-H) | NHy) OH), 5.32 | OCHy)
H) (s,1H, CH)
XXXIV CaHo @ | DMSO [7.04 -7.36(m, 6.62-7.00 (m/ 7.73-8.05 (M, 2.49 (s, 1H, | 8.89 (s, 1H] 3.84 (t, 3H,
—CCh, 5H, Ar-H) | 5H, Ar-H)  [4H, Ar-H) | NH), 3.8 (s, | OH), 5.52 | OCHy)
9H, GHg) | (s,1H, CH)
XXXVI H 00 SONH, | DMSO | 7.53—7.61 |7.38-7.45 (m, 7.83—7.94 (m, 2.36 (s, 2H, | 6.86 (s, 3H| 9.73 (s, 1H
Q (m, 5H, Ar- | 4H, Ar-H) | 4H, Ar-H) | NH,), 3.21 | OCHy), OH)
H) (s, 2H, 4.03 (s, 1H,
NH,), CH)
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XXXV [H |CiHg SONH, |[DMSO [ 7.21-7.67 |7.03—-7.10 |7.81-8.13 |2.43(s, 1H | 4.30 (s, 9H] 8.61 (s, 1H,
@ (m, 5H, Ar- | (m, 5H, Ar- | (m, 4H, Ar- | NH), 3.27 | C4Hg), 5.26| OH)
H) H) H) (s, 2H, NH) | (s, 1H, CH)
XXXVIII H |CH, SONH, |DMSO | 6.45-7.12 |7.23—-7.49 |7.60-8.00 (m,2.51 (s, 1H, | 4.13 (s,3 H] 8.01 (s, 1H,
O (m, 5H, Ar- | (m, 5H, Ar- | 4H, Ar-H) | NH), 3.27 | CHy), 4.24 | OH)
H) H) (s, 2H, NH) | (s, 1H, CH)
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Table .2.5. Mass spectrum data of some synthesmegpounds
Table. 2.5.1. Mass spectrum data of the 1,3 — haphiine derivatives

CpdNo | R Ry Rs Chemical | Molecular M/z (Relative abundance %)
formula weight a b C d e

I O O O C30HsNO | 413 336 (12) | 322 (17) 182 (45 98 (100 413(23)
Il Hsco\©\ HzCOO\ H CoeHosNO5 | 397 320 (20) | 247 (14)| 166 (44 82 (100 397(42)
[l N0, C30H20N4,O7 | 548 490 (8) 463 (76)| 352 (94 155 (100) 548 (3)

sH =N
Vi @ @ CsH4 C,H,sNO | 397 303 (5) 276 (100)165 (56) | 149(90) 397(11
VI @(% @(OH H C,sH1gNO3 | 369 275 (4) 248 (100)| 136 (43)| 120 (65) 370(11)
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Vil CouH1/N3Os5 | 427 349 (6) 276 (14) | 249 (10)| 183 (76) 426(100)
P| CL

IX @ @ CosH1gNO | 337 189 (4) 134 (3) 174 (7) 46 (100) 337 (4

Xl @\A @\A C,ogHo3NO | 389 118 (4) 92 (6) 19 (100) | - 390 (8)
- =
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Table. 2.5.2. Mass spectrum data of the Betti blas@atives

bRs
R 1\§T§N

MVWWVVVC
SO
AN =

d

—

Ry

Cpd R, R, Rs Chemical Molecular M/z (Relative abndance)

No formula weight a B C d e

XV @ H @ C,3H1gNO 325 205 (27)| 183 (7) 169 (11) 92 (100) 326 (1B)

XVIII Oz H HsCO C,sHo0NO4 | 400 271 (17)| 126 (5) 114 70 (4) 401 (6)
Q (100)

XIX N0z H ©KOH C,3H1gNL,O, | 386 279 (7) | 250 (14)| 143 (11) 129(100) 386 (9

XX CsH, H @ C,0H21NO 291 184 (4) | 155 (3) 119 (7)| 29 (22) 290 (100)

XXI H H ©KOH Ci7/HisNO, | 265 157 (3) | 130(16)| 35(6) - 264 (100)
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XXIV_ [H H aq CigHaN,O | 292 185(4) | 120(3) | 29(©8) | - 290 (14d0)
et

XXVI T oz | H HsCOQ C,oH2oN,0,S | 434 343 (10)| 327 (21)| 279 (23) 144 (100) 432 (3

XXIX |C,Hs C,Hs © CaH,sNO | 305 185 (16)] 149 (4) | 90(36) 72(100) 306 (6

XXXI |C4Ho H @ CxiHzNO | 305 114 (5) | 100 (21)] 90 (42) 72 (100) 303 (19)
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Table. 2.5.3. Mass spectrum data of the azo dyes

c d €
CpdNo | R R, R3 R4 Chemical Molecular M/z (Relative abndance)
formula weight a B C d e

_C_CH3
XXXIV |H CsHq @ //0 CooHogN3O, | 451 349 (3) | - 209 (6) | 34 (10Q) 450 (1d

—C—CH,
XXXVI |H CsHy O SONH, | CoeH26N4OsS | 474 462 (7) | 341(100)213(88) | 92 (30) | 473 (5)
XXXVI | H CHs O SONH, | Co4H2oN4O5S | 446 355(13)] 275(39) 179 (12) 62 (100) 446 (7
XXXIX |C,H5 | CHs @ SONH, | Cy7H2eN4O5S | 488 413 (37)| 272(100)178 (25) | 93 (19) | 467 (63)

p

0)

69



Table. 2.6. Rvalues of some synthesized compounds

Table. 2.6.1. Rvalues of the 1,3 — naphthoxazine derivatives

Ry

D

908

CpdNo| R R, Rs Mobile ratio | R
phase value
I @ @ @ methanol | 1:1 | 0.56
chloroform
I H,CO. Hzc"@\ H methanol {1:1 | 0.64
O\ chloroform
1 QNOZ @mz NG ethanol 2:0.5/0.43
©\ acetone
\Y, Hsc"@\ H300©\ ING ethanol 2:0.5/0.52
@\ acetone
\% @:OH ©:OH ING ethanol :1.5:1|/0.73
©\ chloroform
VI @ @ CsH- methanol 11:1 | 0.49
chloroform
il @OH QOH H methanol {1:1 | 0.40
chloroform
Vil NO, @NOZ H methanol |1:1 | 0.60
@ chloroform
IX © © H ethanol 3:2 | 0.45
chloroform
X HHSE\N H“;SN H methanol |1:1 | 0.67
3 ©\ 3 ©\ chloroform
XI @OH @OH $oNH2 | ethanol [ 1.5:1|0.76
© chloroform
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Xl O\/\ @\/\ ethanol :{1.5:1]0.49
= = chloroform
Xl Hs‘”@\ Hs‘”@\ 22N | ethanol 3: 0.34
chloroform
XIV ©EN02 @:uoz 22Nz | methanol | 3: 0.84
n-hexane
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Table. 2.6.2. Rvalues of the Betti base derivatives

Cpd No| R, R, R Mobile phase| ratio R
value
XV H methanol 1:11] 0.59
chloroform
XVI H H H;CO methanol 1:11] 0.29
chloroform
XVII NO; H NO ethanol : niy1:1| 0.81
2
@\ hexane
XVII NO, H H;CO ethanol : n{2:1| 0.78
@\ hexane
XIX NO, H OH methanol 1:1] 0.53
@\ chloroform
XX CsH4 H N methanol 1:1| 0.58
\/| chloroform
XXI H H Z N on ethanol 12:1| 052
\/|\ acetone
XXII H H /\_Noz ethanol 12:11]0.34
\/|\ acetone
XX |H H PN methanol 1:1]0.71
\/| chloroform

\]

2




XXIV |H H HsQN methanol 0.24
s chloroform

XXV SONHz | H OH methanol 0.47
Q chloroform

XXVI SONH, | H H,CO. methanol 0.63
Q acetone

XXVII NO, H H,CO ethanol 0.66
@\ chloroform

XXVII @ H CH; ethanol 0.39
chloroform

XXIX @ C,Hs C,Hs methanol 0.60
chloroform

XXX @ - methanol 0.51

N

chloroform

XXXI H CaHg methanol 0.65
chloroform
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Table. 2.6.3. Rvalues of the azo dyes

Cpd No R | R Rs R4 Mobile ratio | Rf
phase value
XXXII H H OH ethanol 2:1]0.52
©( —C—CH; | acetone
XXXII H [H Hsco\©\ //0 ethanol 2:1]0.38
—C—CH; | acetone
XXXIV H |C4Hg @ //0 methanol :4:3| 0.59
——C—CHs | chloroform
XXXV H |[C3H; SO,NH, methanol :4:3| 0.71
O chloroform
XXXVI H H H3CO SO,NH, ethanol 2:1| 053
\Q\ acetone
XXXVII |[H  |C4Hg SO,NH, ethanol 2:1| 0.47
@ acetone
XXXVIII H |CH; SO,NH, ethanol 2:1|0.64
@ acetone
XXXIX C, |CyHs SONH, methanol | 1:1| 0.44
Hs @ n-hexane
XXXX H H OH SO,NH, methanol {3:1| 0.33
©K chloroform

74




Chapter three

3. Discussion

3.1 Heterocyclic compounds

Heterocyclic compoundilso called heterocycle, any of a major class of
organic chemical compoundsharacterized by the fact that some or all of the
atoms in theirmoleculesare joined in rings containing at least one atonamf
elementother than carbon (Weissberger, 197H)e presence of the heteroatoms
gives heterocyclic compounds physical and chempcaperties that are often
quite distinct from those of their all-carbon-riagalogs (Elderfield, 1967).

Heterocyclic compounds occur widely in nature amé variety of non-
naturally occurring compounds (Weissberger, 19RBowledge of heterocyclic
chemistry is useful in biosynthesis and in drugahetism as well. Nucleic acids
are important in biological processes of herediy &volution (Theophil and
Siegried. 2003). There are a large number of syiotleterocyclic compounds
with additional important applications and many &sduable intermediates in
synthesis (Katritzky, 1985).

The important methods for synthesizing heterocycbenpounds can be
classified under five headings (John and Mills. 200’ hree ways of forming new
heterocyclic rings from precursors containing aithe rings or one fewer ring
than the desired product; one is a way of obtairangeterocyclic ring from
another heterocyclic ring or from a carbocyclicgrirand one involves the
modification of substituents on an existing hetgotic ring (Alan,et al. 1996).

Betti's bases are very interesting in the fieldasfymmetric synthesis in
particular; they have provided access to many lissfthetic building blocks.
Moreover, they are employed as chiral ligands (G@apmi,et al. 2007). Optically
active Betti's bases and their derivatives amployed also as chiral
auxiliaries for the preparation of enantiop(fPalmieri, 2000). Furthermore,
condensation of Betti's base derivatives with aldids leads to the formation of
the corresponding 1,3-oxazines with different bgadal properties (Cardellicchio,
etal. 2010).
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3.2 The retrosynthetic analysis of Betti bases anti3-naphthoxazines

Retrosynthesis techniques deal with a particuldeoute to be synthesized
in order to be able to plane the actual chemicatleréo be used in the preparation
of the target molecule. The task is to devise stnatvhereby a particular starting
material is converted by series of steps (reackitmshe desired target. One fact
must be recognized at the outset — which the tasgéte compound which must
be produced from the starting material and it's fleart of synthetic planning.
Whatever its purpose, a target will have particstanctural features that must be
produced by the synthetic sequence.

The retrosynthetic analysis of the 1,3 oxazine #&wulti base reveal
naphthol, amine and aldehydes as precursor.
3.3.1 Synthesis of 1,3-naphthoxazines

Syntheses of aromatic oxazines were first syntkdsthrough Mannich
reactions from phenols, formaldehyde and aminesthegis compounds of these
classes may be easily obtained by the condensafiorf-naphthol, aromatic
aldehydes and primary or secondary amines (aroroatliphatic) in ratio 1:2:1
in presence of methanol. The Betti bases obtaimexdigh acid hydrolysis of 1,3

oxazines by using 20% hydrochloric acid.

- +
.. OH
(//o (>C|) 4\ o +H* A\| ?

+ H - l .. e — Ar/c\('\

~y AN A TNH, | TNH,
v H \H H H

Scheme (3.1): Reaction mechanism of synthesis dpBthoxazine
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3.3.2 Synthesis of Betti base derivatives
Acid hydrolysis of 1,3-naphthoxazine is widely dser the synthesis of

Betti base derivatives

A _N
r Ar H2

\r | )
Ar N7, Ar NH,

0O Ar
" > G
O‘ —_— V/O acid hydroly5|s: OH .+ ArCHO

Scheme (3.2): Reaction mechanism synthesis of Base derivatives via 1,3-

naphthoxazine
The direct method of synthesis of Betti base @dires include the
reaction betweeffl-naphthol, derivatives of benzaldehyde and ammaoara be

followed the bellow scheme.

Ar NH
P SNH 2
2
Al—C—H 4+NH; —» —_—

I I OH 4+ H)O
OH

Scheme (3.3): Reaction mechanism synthesis of Base derivatives directly
3.3.3 Synthesis of azo dyes using Betti base detivas

Reaction of the diazonium salt with various aromatmpounds leads to
the formation of azo dye derivatives by what is egafly called a coupling
reaction, but is mechanistically simply an ordinalectrophilic substitution

reaction. The mechanism of the reaction is givdiowe

77



Scheme (3.4): Reaction mechanism of the Betti mf@rm azo dye
3.4 Spectroscopic analysis

structure of the synthesized compounds were coafiroy study their
properties such as; Ralue and melting point or spectroscopic analgah as IR,
NMR, MS, GC — MS and UV techniques.

Most infrared (IR) bands are associated with speciiemical bond. It is
usually possible to deduce the functional clasarobrganic compound from its
IR spectrum. The infrared spectrum is the simplexgist rapid and often most
reliable means for assigning a compound to itssclA®sorption of radiation in
the infrared region results in the excitation ohtaleformations, either stretching
or bending. Nuclear magnetic resonance spectros@lhR) involves transition
of a nucleus from one spin state to another with tésultant absorption of
electromagnetic radiation by spin active nuclei wtieey are placed in a magnetic
field. The nuclear magnetic resonance spectrose®pyell suited for detecting
certain structural units present in the molecutenfthe characteristié values of
various types of hydrogens associated with thegis.uMass spectrometry (MS) is
a microanalytical technique requiring only a fewnomoles of the sample to
obtain characteristic information pertaining to gteucture and molecular weight
of the analyte. In most cases, the molecular iothénanalyte produces fragment
ions by cleavage of the bonds and the resultingnientation pattern constitutes

the mass spectrum. Gas chromatography — mass @apetty (GC-MS) is a
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technique, which combines the separating powerasf ¢hromatography (GC),
with the detection power of mass spectrometry.

The IR spectra of the synthesized 1,3-naphthioga compounds (I, VII, VII,
IX, X, XI, XII, XIll and XIV), all those compoundsontaining one or more
nitrogen atom. These nitrogen atoms refer to sesmyndmines showed st. vib
bands appear around 3300t(8300 cni , 3310 crif, 3340 crit and 3319 cr)
due to presence of N — H stretching vibrations ted secondary and tertiary
amines. Compounds lll, 1V, V, VIII and XIV contamg nitro groups (Ng in
ortho or meta position in aromatic ring. Those compounds showbdorption
bands appeared in the range (1310 - 13508)dior symmetric and in the range
(1500 -1550 ci) represent the asymmetric stretching of the mjnaup (NQ) in
positionsmeta or ortho in aromatic rings. Compounds II, IV and Xl coimiag
methoxy group (OCEJ at para position in aromatic ring showed absorption band
at 1170 crit and 1120 cr st. vib. Compounds X, XIIl and XIV containing $O
group atpara position in aromatic ring showed absorption peatkE€l150 — 1180
cm?) symmetric and at (1340 — 1360 ¢masymmetric. The OH group in
compounds V, VII and XI showed broad band in thegea (3400 — 3000 cm-1),
this peak appeared at 3200 tmnd 3250 cr. Absorption bands at 1550 &m
11600 cnif, 1554 crit, 1440 crit and 1460 crm were indicated for aromatic C=C
stretching vibrations of double bonds of benzengtesy. The aromatic C — H
bending showed peaks in range (1430 — 1460)@nd absorption in range (1370
— 1380 crif) and for aliphatic C — H st. vib showed bands appén the range
(2810 - 2920 cm). The C — N vibration absorption peaks appear2s0lcni,
1216 cnit and 1236 cm. (Table 2.3.1)

The Betti base compounds (XV — XXXI) were synthedizlirectly or via
1,3-oxazines, they are all containing N — H groupgheir structure refer to
primary or secondary amines ( except compounds XxH XXX) this nitrogen
atom showed peak appeared st. vib around 3300(8810 cnit, 3340 crit, 3350
cmt, 3314 cnit, 3314 crit and 3106 cm). All compounds containing OH group
appeared in range (3400 — 3000 Yndue OH st. vib in aromatic system.
Compounds XVII, XVIII, XIX, XXII and XXVII having NO, group inortho or
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para position bonded to aromatic rings, appeared af t5%'symmetric and 1350
cm* asymmetric stretching. Compounds XVI, XVIII and XX\¢ontaining OCH
methoxy group irpara position attached to aromatic ring showed peaiescsting

at 1100 crit, 1216 crt and 1223 cm. The aromatic C — H bending showed
peaks appeared at 1440 tnl370 crit, 1375 cni, 1460 cm' and 1450 cm
consistent with skeletal vibrations of the aromatystem. The aromatic C=C st,
vib showed peak at 1550 &m1560 crit, 1600 crit, 1514 cni and 1584 ciin
aromatic system. The aliphatic C — H st. vib. gikasd at 2800 cth 2840 cnit,
2861 cm', 2900 cni and 2880 cr is assigned to the aromatic C — H stretching
vibrations. Compounds XXV and XXVI containing N@roup in their structures,
this group showed peaks at 1350 asymmetric and §ybnetric. For C — N this
group showed absorption appeared at 1050, &@20 crit, 1240 crit and 1237
cm™. (Table 2.3.2)

The azo dyes compound prepared by diazotizationBefti bases,
containing OH group in their structures. This gralpwed peak in the range
(3200 — 3250 ci) which indicate aromatic OH. The N —H st. vib slealwv
absorption bands in range (3300 — 3400 cm-1) dukd@resence of secondary
amines stretching vibrations. The C=C st.vib innaatic system showed peaks at
1583 cnt', 1550 crit, 1600 cni and 1460 cm. The aromatic C — H bending
showed peaks at 1440 ¢ml375cnt, 1380 crit 1550 cni and 1600cii. Bands
at 2850 crit, 2830 cni, 2900 crit and 2890 cim those absorption indicate the
presence of C — H aliphatic stretching vibratioBempounds XXXII, XXXIII
and XXXIV containing carbonyl group refer to ketomre their structure, this
group showed absorption bands at 1740 crt701 cnt and 1760 cni.
Compounds (XXXV — XXXX) containing S&group in their structures this group
showed absorption peak at 1350 ‘crasymmetric and 1150¢msymmetric.
(Table.2.3.3)

'H- NMR spectra data of some synthesized 1,3-naphttioes derivatives
in DMSO as a solvent. Compound | containing 23 bgdn showed multiplate at
o = 6.86 — 6.89 ppm equivalent to 6 hydrogen atounestd aromatic protons, 6.94
— 7.17 ppm for 15 aromatic hydrogen and singlei at3.34 ppm indicate the

80



presence of the solvent (DMSOQO) . The CH protoneapgd ab = 4.79 ppm , 5.63
ppm and 2.86 ppm. Compound Il containing two meyhgroups inpara position

to aromatic ring. This compound containing 23 hg#m atoms showed
multiplate at = 7.18 — 7.65 ppm due to 6 aromatic hydrogen, #.8119 ppm for

8 aromatic hydrogen and doublet&at= 3.85 ppm equivalent to six hydrogen
atoms represent to the protons of methoxy groupsnamitiplate ato = 6.5 — 8
ppm equivalent to 13 hydrogen atoms due to aronm@ttons. Compound VI
containing propyl group in its structure showedyhato = 2.53 ppm equivalent
to 7 hydrogen atoms due to ¢EH,CH, protons and multiplate at=7.34 — 7.91
ppm equivalent to 6 hydrogen atoms due to aronpatitons,6 = 6.64 — 6.91 ppm
for 10 aromatic hydrogerm, = 3.49 ppm for two hydrogen of CH. Compound VII
showed singlet at = 2.01 ppm equivalent to one hydrogen due to Nigjlst atd

= 3.49 ppm represent to the one hydrogen due ton@iHtjplate at = 6.64 — 6.91
ppm indicates of the 6 hydrogen atoms due to psotdraromatic ringsy = 7.07

— 7.78 ppm for 8 aromatic protons, the OH protoovstd singlet peak at= 8.80
ppm. Compound VIII containing two nitro groups attad to aromatic rings in
ortho position showed multiplate &t = 6.18 — 6.85 ppm due to 6 protons indicate
the aromatic protons,= 7.19 — 7.52 ppm for 8 aromatic hydrogen, the Néton
showed singlet peak appeared at 4.09 ppm. Compound IX showed multiplate
peak atd = 7.26 — 7.52 ppm represent 6 aromatic hydrogéif) 4 7.87 ppm for
10 aromatic protons, the CH proton appeared at5.56 ppm for two proton.
Compound Xlll showed singlet &t= 2.49 ppm equivalent to two hydrogen atoms
due to NH protons, singlet aé = 3.84 ppm equivalent to six hydrogen atoms
represent to OCHprotons, protons of CH showed peakéat 2,51 ppm and
multiplate ato = 7.03 — 7.48 ppm equivalent to 6 hydrogen atamdgate of the
aromatic protonsy = 7.63 — 7.82 ppm for 12 aromatic protons. ComploXiV
containing two nitro group and $8Ghowed singlet ai = 4.49 ppm equivalent to
two hydrogen atoms due to Nirotons and multiplate at = 7.00 — 7.47 ppm
equivalent to six hydrogen atoms represent to atiomag protons = 7.61 —
7.90 ppm indicated 12 aromatic protons and sirgglét= 2.51 ppm equivalent to
two hydrogen atoms indicate of the methyl protdmable 2.4.1)
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The'H-NMR spectra of the Betti base derivatives whictrevsynthesized
directly or through 1,3-oxazines (XV — XXXI) showegectral data on DMSO as
a solvent. Compound XV showed singletéat 2.51 ppm equivalent to one
hydrogen indicate the NH proton, singlebat 4.76 ppm, 5.78 ppm and 6.04ppm
equivalent to one hydrogen represent to CH grougtiphate até = 7.19 — 7.51
ppm equivalent to 6 hydrogen atoms due to aromaigs protonsg = 7.69 —
7.95 ppm for 10 aromatic protons and singlebt at 9.75 ppm equivalent tone
hydrogen atom indicate the hydroxyl protons (OHdn@ound XVI containing
methoxy group irpara position to aromatic ring showed singletoat 2.08 ppm
equivalent to two hydrogen atoms due to JN#otons, singlet aé = 3.69 ppm
equivalent to three hydrogen atoms indicate the ©@idup, multiplate at =
6.92 — 7.40 ppm equivalent to 6 hydrogen atomsesst to aromatic proton$,
= 7.72 — 7.78 ppm for four aromatic protons andhblieiuaté = 9.75 ppm
equivalent to one hydrogen atom indicate the hygrpxotons. Compound XX
containing propyl group showed singlet &t= 2.54 ppm equivalent to one
hydrogen atom due to NH proton, singletéat 3.50 ppm equivalent to seven
hydrogen atoms represent to the propyl protongletimtd = 4.65 ppm equivalent
to one hydrogen atom indicate the methine protomiiphate até = 7.81 — 8.00
ppm equivalent to six hydrogen atoms due to aranm@atons,s = 7.30 — 7.50
ppm for five aromatic protons and singlet &at= 8.9 ppm equivalent to one
hydrogen atom indicate the hydroxyl proton. Commb{X| containing two
hydroxyl groups abrtho position in aromatic rings showed singletoat 2.08
ppm equivalent to two hydrogen atoms represeniNtHe protons, singlet ai =
4.04 ppm equivalent to one hydrogen atom indidagentethine proton, singlet at
6 = 8.81 ppm equivalent to two hydrogen atoms indi¢he hydroxyl group and
multiplate até = 6.72 — 6.88 ppm equivalent to four hydrogen ataoe to
aromatic hydrogeny = 7.19 — 7.49 ppm for four aromatic protons. Courmb
XXII containing nitro group irortho position to aromatic rings showed singlet at
6 = 2.08 ppm equivalent to two hydrogen atoms dugHg protons, singlet ai =
6.83 ppm equivalent to one hydrogen atom repretbenimethyl group protons,
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singlet ats = 8.05 ppm due to OH one proton and multiplaté at7.36 — 65 ppm
equivalent to six hydrogen atoms indicate the atmnmotons,s = 7.81 — 7.96
ppm for four aromatic hydrogen. Compound XXIIl stemvsinglet a = 2.10
ppm equivalent to two hydrogen atoms represent\tdg protons, singlet ai =
2.83 ppm equivalent to one hydrogen atom indidatemiethine proton, multiplate
atd = 7.72 — 7.75 ppm equivalent to six hydrogen atdoes to aromatic protons,
o = 6.81 — 7.40 ppm for five aromatic protons anagkat atd = 9.870 ppm
equivalent to one hydrogen atom represent the kytirprotons. Compound
XXVIII showed singlet até = 2.08 ppm equivalent to three hydrogen atoms
indicate the methoxy protons, singletdat 2.51 ppm equivalent to one hydrogen
atom represent the NH proton, singleb at 5.56 ppm equivalent to one hydrogen
atom represent to methine proton, multiplaté at7.69 — 7.92 ppm equivalent to
six hydrogen atoms due to aromatic proto®is,= 7.14 — 7.40 ppm for four
aromatic protons and singlet &t= 9.76 ppm equivalent to one hydrogen atom
indicate the OH proton. Compound XXIX containingubte ethyl group showed
singlet até = 2.51 ppm equivalent to ten hydrogen atoms indi¢che (GHs),
protons, singlet aé = 3.42 ppm equivalent to one hydrogen atom dumthyl
proton, multiplate aé = 7.67 — 7.77 ppm equivalent to six aromatic pnefé =
7.09 — 7.04 ppm for five hydrogen atoms indicatedhomatic protons and singlet
at o6 = 9.78 ppm equivalent to one hydrogen atom reptesg OH proton.
Compound XXXI containing butyl group in its structushowed doublet at =
2.54 ppm equivalent to one hydrogen atom indida¢eNH proton, singlet &t =
5.71 ppm equivalent to nine hydrogen atoms reptakerbutyl protons, singlet at
o = 2.08 ppm equivalent to one hydrogen atom indicd®e methyl proton,
multiplate até = 7.67 — 7.92 ppm equivalent to six hydrogen atas to
aromatic protonsy = 7.06 — 7.54 ppm for five aromatic protons anyk&t ato =
9.80 ppm equivalent to one OH proton. (Table 2.4.2)

H-NMR spectra of azo dyes synthesized by couplingBetti base
derivative with diazonium salts showed that at coomu XXXII doublet até =
2.63 ppm equivalent to three hydrogen atoms indicaethyl (CH) protons,

singlet at6 = 3.36 ppm equivalent to presence of the solvEme. bands appeared
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ato = 5.42 ppm, 5.53 ppm and 6.24 ppm due to presehoae hydrogen atom
represent the methane (CH) proton, multiplaté at7.57 — 7.98 ppm equivalent
to six hydrogen atoms due to aromatic protdns; 6.60 — 7.01 ppm for four
aromatic protonsy = 7.34 — 8.17 ppm for four aromatic protons aindlst até =
8.45 ppm equivalent to two hydrogen atoms inditiageOH protons. Compound
XXXIV showed singlet até = 2.49 ppm equivalent to one hydrogen atoms
indicate the NH protons, triplet at= 3.84 ppm equivalent to six hydrogen atoms
represent the methoxy protons, multiplaté at7.04 — 7.36 ppm equivalent to six
hydrogen atoms indicate the aromatic protahs; 6.62 — 7.04 ppm for five
aromatic protonsy = 7.73 — 8.05 ppm for four aromatic protons amgjlgit até =

9.7 ppm equivalent to one hydrogen atom due to @tbp. Compound XXXVI
showed multiplate peak at = 7.53 — 7.61 ppm due to presence of six aromatic
protons,s = 7.38 — 7.45 ppm for four aromatic protobs; 7.83 — 7.94 ppm for
four aromatic protons, singlet &t= 2.36 ppm indicate the two hydrogen of \\H
peak ab = 6.86 ppm represent to three protons of methoaym the CH protons
shoed peak ai = 5.78 ppm and OH protons appeared at 8.01 ppm. (Table
2.4.3).

The mass spectra of synthesized compounds showddcutar ions
corresponding to the molecule formula. Compoundgliwed a molecular ion at
m/z 413 corresponding to molecular formulgH;:0. The base peak appeared at
m/z 315 which is a characteristic for the,ld,;NO. An ion at m/z 158 is due to
C11H100. Compound (Il) showed a molecular ion at m/z 88fresponding to
molecular formula gH,3NOs;. The base peak appeared at m/z 315 which is a
characteristic for the GH,;NO. An ion at m/z 58 is due to;8¢0. Compound
() showed a molecular ion at m/z 548 correspagdio molecular formula
Cs0H20N4O7. The base peak appeared at m/z 261 which is adeaistic for the
CigH1sNO. An ion at m/z 134 is due togd,;0. Compound (VI) showed a
molecular ion at m/z 379 corresponding to moleciitamula G7HsNO. The
base peak appeared at m/z 248 which is a chastatdar the GgH1¢0. An ion at
m/z 94 is due to §HgN. Compound (VII) showed a molecular ion at m/z 379

corresponding to molecular formulaH,sNO3;. The base peak appeared at m/z
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121 which is a characteristic for thgHG;N. An ion at m/z 94 is due tog8¢0.
Compound (IX) showed a molecular ion at m/z 337#esponding to molecular
formula G4HoNO. The base peak appeared at m/z 290 which iaeceristic
for the G{H,4N. An ion at m/z 148 is due to,§1,,0. Compound (XIl) showed a
molecular ion at m/z 389 corresponding to moleciitamula GgH»3NO. The
base peak appeared at m/z 370 which is a chastatdar the G;H3,0. An ion at
m/z 270 is due to gH,gN. Compound (XV) showed a molecular ion at m/z 325
corresponding to molecular formula8:JNO. The base peak appeared at m/z
233 which is a characteristic for the/8:sN. An ion at m/z 98 is due to,8,.
Compound (XVIIl) showed a molecular ion at m/z 4@0rresponding to
molecular formula &H,(N,O,. The base peak appeared at m/z 286 which is a
characteristic for the £H,oN. An ion at m/z 98 is due togB.:00. Compound
(XIX) showed a molecular ion at m/z 386 correspagdio molecular formula
C,3H1gN,O4. The base peak appeared at m/z 257 which is adieaistic for the
Ci7H3NO. An ion at m/z 108 is due togd;,. Compound (XX) showed a
molecular ion at m/z 290 corresponding to molecditamula GgH»:NO. The
base peak appeared at m/z 290 which is a chastatdar the GgH,1NO. An ion

at m/z 136 is due to d8;,0. Compound (XXVI) showed a molecular ion at m/z
434 corresponding to molecular formulgl€,,N,O,S. The base peak appeared at
m/z 261 which is a characteristic for thetd;,NO,S. An ion at m/z 92 is due to
C;/Hg. Compound (XXVII) showed a molecular ion at m/2Q4ebrresponding to
molecular formula gH19N3:OsS. The base peak appeared at m/z 275 which is a
characteristic for the H;/NO. An ion at m/z 97 is due tog8:;N.Compound
(XX1X) showed a molecular ion at m/z 305 corresgagdio molecular formula
C,1H23NO. The base peak appeared at m/z 233 which isaeacteristic for the
C1H150. An ion at m/z 120 is due togd;,. Compound (XXXI) showed a
molecular ion at m/z 305 corresponding to molecditamula G;H,3NO. The
base peak appeared at m/z 232 which is a chasttdor the GgHqs. An ion at
m/z 215 is due to H,;:N. Compound (XXXII) showed a molecular ion at m/z
411 corresponding to molecular formulagld,;;NsOs. The base peak appeared at

m/z 266 which is a characteristic for theA@;;N,O. An ion at m/z 96 is due to
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CeHgO. Compound (XXXIV) showed a molecular ion at mBA4orresponding to
molecular formula &H,oN30,. The base peak appeared at m/z 437 which is a
characteristic for the £H3;N3O. An ion at m/z 101 is due to;ld;,N. Compound
(XXXVI) showed a molecular ion at m/z 462 corres@imy to molecular formula
C,4H2oN40,4S. The base peak appeared at m/z 120 which israatbastic for the
C;H/N,. Anion at m/z 432 is due to,§H,0N4OsS. Compound (XXXVIII) showed

a molecular ion at m/z 446 corresponding to mokcidrmula G4H,,N4,0,S. The
base peak appeared at m/z 32 which is a chardictdos the CHO. An ion at

m/z 355 is due to £HsNs. The fragmentation patterns of some synthesized

compounds were shown in tables (2.5.1, 2.5.2 an@)2.
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Conclusions and recommendations
- 1-(a-aminobenzyl)-2-naphthols (Betti base derivativegre synthesized by

condensation reaction of 2-naphthol, aromatic aldeb and source of nitrogen
such as ammonia or aliphatic and aromatic amingm@py and secondary) in
presence of methanol in ratio 1 : 2: 1 to form daphthoxazines which were
directly hydrolysed with 20% hydrochloric acid.

- Betti base derivatives also synthesized diretttlpne step by adopting multi
component reactions approach using 2-naphthol, afomaldehydes and
ammonia solution or aliphatic amines in ratio 11 1n water.

- Azo dyes in this work were synthesized in moter@ high yield by the

coupling reaction of Betti base derivatives withatinium salts.

- The synthesized compounds were purified by realigation and characterized
by using different analytical tools (TLC, m.p argkstral analysis).

- The resulting analysis of Betti base derivativgsch were synthesized via 1,3-
naphthoxazines or directly showed the same phygcaperties and spectral
behavior.

- Syntheses of Betti base derivatives via 1,3-;mebr directly by using aliphatic
aldehydes as a substituent of aromatic aldehydaglhity recommended.

- Testing the antimicrobial activities of the syesized compounds is also
recommended.

- Transformation of the Betti base derivatives tdaffedent substituent

arylnaphthoxazines in order to study the doublessuient effect on the ring —
chain tatomeric is recommended.

- Quantitative structure activity relationship (Q®Panalysis is recommended.
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Appendix 3: IR spectra of 1,3-Di-2-nitrophenyl-3rophenyl-2,3-dihydro-
1H-naphtho[1,2-e][1,3]oxazine Il
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Appendix 5: IR spectra of 1,3--hydroxyphenyl -2,3-dihydroH-naphth
[1,2-e][1,3] oxazine VII
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Appendix 7: IR spectra of 1,3-diphenyl-2,3-dihydid-naphtho[1,2-
e][1,3]oxazine IX

Appendix 8: IR spectra of 1,3-distyryl-2,3-dihydtét-naphtho[1,2-e][1,3]
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Appendix 9: IR spectra of lx{phenyl-aminobenzyl)-2-naphthol XV

20

18*_
16;
14;
12

T% 44

‘ \ ‘ \ ‘ \ ‘ | ' \ ‘ \ ‘
3500 3000 2500 2000 1500 1000 500 0
cm*

Appendix 10: IR spectra of Jamino-4-methoxybenzyl]-2-naphthol XVI
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Appendix 11: IR spectra of {N-propylaminobenzyl]-2-naphthol XX
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Appendix 17: IR spectra of +{putylaminobenzyl)-2-naphthol XXXI
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Appendix 18: IR spectra of 1-(amino-4-methoxyphe3yilydroxynaphthol)
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Appendix 19: IR spectra of 4-(3-hydroxy-4-propylammaphthol)-
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Appendix 20: IR spectra of 4-(aminophenyl-3-hydnoaghthol)-
diazoniumbenzene sulfonamide XXXX
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Appendix 24:'H — NMR spectra of 1,3-Dd-hydroxyphenyl! -2,3-dihydro-

1H-naphth [1,2-e][1,3] oxazine VII
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Appendix 40 MS of 1,3-Diphenyl-nitroaniline -2,3-dihydra-tnaphth [1,2-

e][1,3] oxazine compound |
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Appendix 43 MS of 1,3-Dio-nitrophenyl-2,3-dihydro-#i-naphth[1,2-€][1,3]
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Appendix 46 MS of 1,3-Di-2-nitrophenyl-3-nitrophenyl-2,3-ditiyo-1H-

naphtho[1,2-e][1,3] oxazine Il
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Appendix 48 MS of 1,3-Dio-hydroxyphenyl -2,3-dihydroH-naphth [1,2-
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Appendix 51 MS of 1-@-phenyl-phenylamino)-2-naphthol XV
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Appendix 56 MS of 1-@-amino-4-dimethylaminobenzylyl)-2-naphthol XXIV
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Appendix 57 MS of 3-@-amino-4-methoxybenzyl-benzenesulfonamide)-2-
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