D.D.C.E M.S. University DCH 11

OH 5N NaOH
In presence of
air

Ring B becomes aromatic
CONE, ‘Ring A becomes quinonoidal.

The UV spectrum of this final product is identical with that of 5-hydroxy -1, 4-naphthaquinone.
0

OH s}

Aureonamide is given the above structure based on the following evidences.

)
i)
i)

If forms a pentaacetyl derivative by 4 phenolic hydroxyls and by an enolisable carbonyl group.

If forms a2, 4- dinitrophenyl hydrazone derivative indicating the presence ofketo group.

It forms a borate complex with boric acid. The said complex is found to have two boron atoms.
'" ce the indicated 4 hydroxyls may be responsible for the complex formation.
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When distilled with Zinc dust aureomycin gives naphthacene which has got a tetracyclic skeleton.

Zn dust
distillation

Aureomycin

Naphthacene

The resemblance of aureomycin to terramycin has been studied through the following spectral

COmparisons. .

a} The desdimethylamino desoxy compound of aureomycin and terramycin has been found
‘o give similar spectra (UV, NMR, IR, etc.,) though aureomycin contains an additional
chlorine inring D.

b) The above compounds have been subjected to the following treatment.

@ (031 0 OH o

OH 0 ): | 0 0
Desdimelthylaminodesoxyterramycin
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T Hvdroxy-F-methylnhihsiide

The diffevent curves obtained by subtraction of 3 fiom 2 and subtraction of § from that of § ars
found to be idetical. This suggests that aureomycin and terrmycin have the same chromophoric systerh.
In asimilar manner subsiraction of the spectrum of Y from that of X gave a spectrum similar to
that ofa2, 6 - dihydroxybenzoic acid. Thus the physical, chemical, physiological and UV spectra of
aureomycin show aclear resemblance fo terramycin which has been already synthesised and the structure

sasn
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UNIT-1V
AROMATICITY
BENZENOQID & NON - BENZENOID AROMATIC COMPOUNDS:

Compounds containing at least one benzene ring are termed as bénzenoid aromatic compounds.
While other compounds that exhibit aromatic behaviour, but do not contain a benzene ring are called non
—bezenoid aromatic compounds,

To identify the non - benzenoid aromatic compounds Huckel proposed as follows:

“A cyclic pianar conjugated polyene with 4n + 2 electrons will be aromatic™.

Thus, cyclopropenyl cation, cyclopentadienyl anion exhibit aromatic properties.

Of course, Huckel’s rule has been found to be strictly valid onty for systems with peripheral electrons.
So 1t’s applications to condensed poly - cyclic systems may give wrong results. (EX)

O] [0

Acenaphthylene Diphenylene

According to Huckel’s rule these compounds should not exhibit aromatic character. But these
compounds are definitely aromatic (Benzenoid). ‘

As wehave observed, Huckels rule is of limited applicability as it is concerned. Only with monocyclic
systems. The possible aromatic nature of bi - cyclic and polycyclic non—benzenoid hydrocarbons which
have classical structures with alternate single and double bonds, has been covered by Craig’srule. This is
an empirical rule and proved of value in this connection: but the rule applies only to hydrocarbons in which
at least two centers lie on a symmetry axis that converts one kekule — type structure to another.

The structural formula is first labeled with equal numbers of spin symbols o - and § - as faras
possible alternately, different symbols being given to the ends of all the double bonds in the kekulae - type
structure. The sum is then taken of the number (f) of symmetrically related - centres not on the symmetry
axis. Then the number (g) of interconversions of « - and P - by rotation about the axis is taken.
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If this sum, (f+g), is even, the valence bond ground state is symmetric and the compound may be
expected to be aromatic. If the sum is odd, the compound may be expected to be non — aromatic.

In pentalene (T) for example, three pairs of centers are related by the symmetry axis, and =3. upon
rotation no interconversion of o, - and p -occurs; ie g = 0. Hence, f+ g =3, an odd number, and pentalene
should be non — aromatic. Similarly, for heptalene () £=5Sand g =0, s0 f+g=5, and this hydrocarbon too
is nor: -~ aromatic. For azulene(Tll), f=4 and g=0. So f+g=4,and th' nydrocarbon would be expected
to be aromatic. |

11 ()

(Experimentally, heptalene has been found to be an unstable non - aromatic hydrocarbon; and azulene is
aromatic),
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HOMOAROMATCITY

If a compound contains one or more SP? hybridised carbon atoms in an otherwise conjugated
cycle, itis called as homoaromaticity.

Example,
Cyclooctatetraene when dissolved in con. Sulphuric acid gives homotropylium ion by the addition
of a proton to one of its double bonds.

Fig:3

In this ion, an aromatic sextet is spread over seven carbons, as in the tropylium ion. The eight
carbon atom is SP’ hybridised, so cannot participate in the cyclic conjugation. This is a case of
homoaromaticity.

The effective overlap of the orbitals to form a closed loop is made possible, by forcing the SP?

carbon to be vertically above the aromatic atoms. In this jon, H? is directly above the aromatic sextet and |
so is shifted far upfield in the nmr.

ANTIAROMATICITY:
Ifinacase, the delocalisation of 7 - electrons leads to instability, then it is called antiaromaticity.
Fig:4
Ex)

v < > V< > o0
S

If such compounds lacked aromaticity, one would expect them to be about as stable as similar non
—aromatic compounds; but both theory and experiment show that they are in fact much less stable.
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SYSTEMS, WITH 2,4,6,8 AND 10 ELECTRONS
THREE - MEMBERD CARBOCYCLIC RINGS

According to Huckel’s rule, the simplest aromatic systems (n=0) should only two = electrons.
Example, the hypothetical cyclopropenyl cation.

' Fig: 5
é‘*—*’ Ae AT eA = /@
But a number of derivatives cyclopropenyl cation are known Examples are,
Fig: 6

OF

Diphmylcyclopmmene Hydroxydiphenylcyclopropenyl bromide
(i) ) )
AN P/ N\,
-\ ot Cls _ SbCl,
Ci
.Chlor. -yclopropene Cyc!npmpcny!‘w*carthinrnamimona:ﬁ

‘The stabrhty ot tnphenylcyclopropeny! cation 1s s0 high that it resists 2 ‘diton ot bromune and also
that of hydrogen over acatalyst. The nmr spectrum of this compound shewed only one type of proton,
confimming the identity of the three pheyl groups. Moreover, X - ray crystallogrouphic studies have shown
that the average carbon —carbon bond length in the three — membered ring 15 1.373 +/- 0.005A°.

For methylenecyclopropene or triafulvene both classical and dipolar structures can be written.

The dicyano - derivative, for example, has been found to have a high dipole moment (7.9+/-0.1D)
in agresment with the following formulation. Spectral evidences indicate this compound to be a rescnance
hybrid.

Fig:7

NG CN
AW,

136



D.D.C.E M.S. University DCH 11

Calcicene or cyclopropenylidene cyclopentadiene is also found to exist in resonance forms.
‘Fig: 8

4n- ELECTRON SYSTEMS
Fig:9

Cyclobutadiene is the simplest neutral molecule under this category. According to Huckel’s rule,
this er1pound must be non - zromatic. If a planar structure with alternate single and double bonds is
visualized, the band aagles wonld be 90° instead of 120° (SP? hybridisation). i.e., the ring would be
censiderably stvained. Early theoretical studies on butadiene are fotnds to give conflicting views on the
stehiity, borid lengths and other properties. But most scientists agree that if cyclobutadiene could exist at
all would be unstable and non — aromatic.

6n- ELECTRON SYSTEMS

The best 6 electron system is of course, benzene. The behaviour this hydrocarbon is understood
by it’s “Aromatic Character”,

Cyclopentadiene is a tynical unsaturated hydrocarbon with two conjugated 7 bonds. It has a low
resouance energy of 3 keal/mole. When it is treated with a strong base, cyclopentadieny] anion is formed.
This according to Huckel's rule must be aromatic, as it has 6 electrons. '

~ Thoughii is uudou! -i+dly an aromatic system, it shows greater tendency for addition reactions
rather than electrophilic subutitution reactions.

Electrophilic reagents readily add to it, thereby destroying the aromatic character.
Fig:10
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However, it’s aromatic character is evidenced by the following facts:

iy The parent hydrocarbon cyclopentadiene 4 n - electrons, but it’s anion has 6n electrons.
Hence it satifies the (4n + 2) electron rule.

ii). The nmr spectrum of potassium cyclopentadienide anion shows a single sharp signal at § 5.34.
Thus the symmetrical nature of the anion is established. Its resonance energy is 42 Kcal/mole.

Fig: 11

,e——; <_-,-m

i) Ferrocene (dicyclopentadienyl iron) is so stable that it undergoes normal aromatic electrophilic
substitution reactions. Thus confirming the aromatic character of cyclopentadienyl anion.
FERROCENE '
The is amember of 1 - complexes called, METALLOCENES. These are formed between the
cyclopentadienyl anion and transition metals such as, iron, nickel, cobalt etc.

Il

METHODS OF PREPARATION
0] + FEMgBr __ Bu0 > + Bt- H
Ethyl magm%simn
' bromide
Cyel iene MgBr
2 ( \5 +  FeClhy >  Fe(CsH) + Mghn +MgCh
N;gBr

Since in its formation, ferrous salts are partially reduced by Grignard reagent, the product is named
1s FERROCENE.

(i) .
2 +EeCly + 2E4N ~m——>  (CsHs); Fe + 2EGN.HCI
(Ferrocene)

gBr
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Itisasolid. Ferrous ion is sandwiched between two parailel equidistant cyclopentadienyl anion
placed 3.41A° apart. C - Cbond length is found to be 1.41 A, similar to an aromatic system. TheFe-C
distance, 20.3Ao, is equal to the sum of the convalent radii of Fe & C (linked by a single bond).

The dipolemoment of this molecule is zero, iﬁdicating the centrosymmetric nature of it. In IR only
one C-H stretch value (2075 Cm"} is observed. Thus all the C-H are equivalent,

®

It does not add hydrogen nor do undergoes DAR. Thus it doesn’t behave like cyclopentdiene
however, itundergoes acylation sulphonation and mercuration (i.e., electrophilic substitutions) more readily
than benzene itself. Further it does not undergo halogenation and nitration due to the ease of its oxidation.

COCH, ~ COCH;
| (i) CHLi f |
0 10 SHCOQ, e _CHCOCL |
FT (ii) 00, - ke AIC), e AICL ke
y (iii) H,0®
L .
@  CHyCO—
Ferrocene —1-Carboxylic Acid l-acetyferroceme 1. 1 - Diacetylferrocene  €T20€S
e
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NC CN

©

NC N

The diazocyclopentadiene shows an UVmax at 298nm and a shoulder around 340nm, with long
tailing absorption into the visible region.

N
'ﬁ; i
® < ST N®

The nmr spectrum for this compound shows two multiples of equal area centred at 56.7and 5.8. the
former is attributed to the 3,4 — hydrogens and the latter t0 2,5 ~ hydrogens. Anther interesting example for
the 61 - electron systems is eycloheptatrienyl cation or more commonly referred to as tropylium ion. Here
6 -electrons are delocalized over a closed loop of 7 carbon atoms.

— (®

According to Huckel’s rule this must be aromatic as it obeys the {(4n+2) n-electron rule. The
symunetrical nature of the tropylium ion has been established by the following experirient. Labeled trophylium
hromid. ' s been prepared from benzene and “CH,N,. the bromide on treatment with pheny!magnesium
;omide  ves phenylcycloheptartriene. The benzoic acid, obtained by the oxidation of the latter showed
radioactity corresponding to one ~ seventh of a labeled carbon atom. The phenylmagnesium bromide must
therefore, hay < reacted equally with all seven ring carbon atoms. Thus all the seven carbon atoms are
found to be symmetrical.

The C-C bond distance in tropylium cation is 1.40A°. Thus further proving the
symmetrical nature of this species. This indeed is a planar molecule with the positive
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charge distributed over all the seven carbon atoms.
6.7 Kcal/ mole.

The tropylium cation can be obtained by the following methods.

The resonance energy for this molecule is found to be

(i) + Bn
Cycloheptatriens Bromine Tropyli mm
(i) )+ anso, S @ B moso
Cycloheptatriene Treptymbisiphat
(iii) | + CHX, —I%B_ué
Benzene

Tropylium Halide

Tropylium ion doesn’t undergo electrophilic substitution unljke benzene or ferrocene. Instead it
undergoes nucleophilic addition with the format;

onofthecycloheptatriene system. i.e., the aromatic character
will be lost. '
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8-n_Electron System
Cyeloocatetraene is not planar, but tub — shaped. Therefore it would be expected to be neither
aromatic nor anti — aromatic; since both these conditions require overlap of parallel p - orbitals.

The UV spectrum of cyclo — octatraene shows a maximum at 282nm (log C, 2.4); and the nmr
spectrum shows a peak at 5.69 8, confining the absence of an induced ring current. It seems certain,
therefore that cyclooctatetraene is non — planar and non-aromatic.

10-n Electron System '
[10] - Annulene :

[10] - annulene

Conjugated monocyclic polyenes with the general formula (C2H2)n are termed as annulenes.
Annulenes are .med as (n) annulenes where ‘n’ refers to the number of carbon atoms in the ring. For
example benzenc is a [6] - annulene.

1,6- M_eihlnocycbdeupcnmcnc

The sim, est annulene which may be capable of having a strainless planar ring is {10] -annulene.
This compound has trans double bonds, There is interference between 1.6 hydrogen atoms in this compound.
Hence it is not planar. i.e., it cannot attain coplanarity and hence does not exhibit aromaticity. But ifthe 1.6
hvdrogens are bridged by a methylenic group, then the resulting compound shows aromatic character. This
is possible as the 10 membered ring becomes flattened sufficiently to allow 7 - electrons delocalization.
And the molecule aitains aromatic stability as predicated by Huckel’s rule. This is a pale yellow solid, stable
with a.m.pt. of 29°C.
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127 - Electron Systems

. This compound does not fall under the category of Hucke!’s rule. Preliminary works on it indicated
it to be an unstable, reactive hydrocarbon. It's trisdehydro compound i.e., trisdehydro [1 2] annulene is
prepared. The 2 electron in the triple bond are contained in a separate 7 - orbital and is in no way
conjugated with the annulene nucleus. Because of the introduction of the triple bonds, the molecule is
expected to be planar and strainless. But this does not conform to Huckel's rule and hence is not expected
to be aromatic this is confirmed by the nmr spectrum of this compound, which gives a single sharp signal

4.455.
</ w
\\\\—///
14 - Electron System [14] — Aunulene

Cyclotetradecaheptaene or [14] - annulene obeys the (4n+2) m electron rule. Hence it is expected
to be aromatic. Models and scale drawings of the compound indicate overlap of the internal hydrogen
atoms as in [10] — annulene, but to a lesser degree.

The nmr spectrum, recorded at room temperature, for this compound showed it to be non —
aromatic. But at— 60°C the spectrum shows broad peaks 7.65 due to the outer and imner protons. i.e., the
compound is diatropic. This compound is completely destroyed by light and airinone day,

~ X-rayanalysis shows that, although there are no alternating single and double bonds, the molecule
is not planar. However a number of stable bridged [14] — annulenes have been prepared Example, trans -
15,16 — dimethyldihydropyrene. '

This compound is undoubtedly aromatic, the T-perimeter is approximately planar. The C-C bond
distance is 1.39 to 1.40A°. This compound undergoes aromatic substitution and is diatropic. The outer
protons are at 8.14 to 8.673, while the methy! protons are at — 4.258.
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The hydrogen interferences in [i4] annulene can be eliminated by introducing one or more triple
bonds in the ring. Example, dehydro [14] — annulene. The latter is diatropic and can be nitrated or
sulphonated.

2

7 BRI
N Y/,

16 - Flectron system — [16] - Annujene

This doesn’t obey Huckel’s rule and hence must be non-aromatic. It car: be preparzd by the partia!
hydrogenation of bisdehydo [ 16}~ annulene (or) by irradiation of cyclooctatetrene dimmer. its physical
properties conforms to its non —aromatic nature.

187 - Electrons, (18) —Aunulene is diatropic.

In the nmr spectrum, there are two signals, one at 9.08 and the other and the other at — 3.06. The
former corresponds to the 12 outer protons and the latter, 6 inner protons. X - ray crystallography shows
that this is nearly planar. That means the interference due to the inner hydrogens is not important in
annulenes this large. [18] — annulene is reasonably stable; it is can be distilled at low pressures and
undergc aromatic substitutions. Though the C — C bond distances are not equal, they do not aiternate.
There a . 12 innerbonds of about 1.38A° and 6 outer bonds of about 1.42A°. This molecule is found to
have resonance energy of about 37 Kcal/mole, a similar to that of benzene.
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Many of the dehydro [18] — annulenes have been picpared and are found to exhibit aromatic
character. ‘

The other annulenes that have been prepared are 20,24,30 -- annulenes. The lost one alone satisfies
the Huckel’s rule. The other two are classified as [4n] - annulenes.
Fulvenes

Fulvenes may be considered as a derivative of the eyclopentadienide anion. It can be prepared by
the condensation of cyclopentadiene with aldehydes and ketones in the presence of alkali,

(2]
¥ Mg &

Ylide from dialkyl fulvene

The stable &~ electron arrangement in the ylide form is due to the movement of the electrons into the
ring from the exocyclic double bond.

Measurements of the dipolemoments of fulvene, and of substituted fulvenes, have confirmed the
mplied separation of charge. Fulvene itselfhas a dipolemoment of 1D, dialky] fulvene approximately
1.5D. ' :

The chemical properties of fulvenes suggest that these substances are on the border line between
conjugated dienes and true aromatic compornds.

Both addition and substitution reaction cocur; and fulvenes readily undergo the DAR.
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Fulvalenes are a group of molecules related to fulvenes, in which the protons on the exocyclic
double bond have been replaced by a second “odd” unsaturated ring having the general formula.

,(C =C)

Nextm=1,1=2, called n'iépentaﬁn valene and a number of derivatives of it have been prepared.

p=63D

These compouncs are otherwise called as calicenes, Next member in the series is fulvalene it self.

Azulen-:
Iti- *non—alternant hydrocarbon and is found to be aromatic. Its resonance energy is 43 Keal/

mole. Azulere undergoes a wide variety of electrophilic substitution reactions to give 1 - substituted azulenes,

and 1,3 disubsi; uted azulenes undergo substitution at the 5* position. It can be prepared using a number
of methods.

146



D.D.C.E M.S. University DCH 11

Azulens - Naphthalene
- Cyclodceme (20%) (5%)
Azulene is a deep blue compound. 1t is regarded as the resonance hybrid of the following.
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Azulene 12 ene 1,3 - Diacetylazulene

The five membered ring has five and the seven — membered ring has seven n - electrons. (Two n
electrons are common to both rings). If one 7 - electron is transferred from the seven to the five membered
ring, each ring will now have a closed sheli of six 7t - electrons. Thus electrophilic subsititution occurs
preferentially in the five - membered ring; since this is more electron rich than the seven — membered ring.
Tropolones:

Tropone, tropolones may be termed as “annulenones””, The annulenones are cyclic system composed
of unsaturated, odd —membered rings in which the “odd” carbon atom is part of an exocyelic unsaturated
group }in this care : “arbonyl group).

Tropone is a resonance hybrid of the classical structure and the tropylium cation structure. Its
resonance energy is 29 Keal/mole.

s O (B

Neverthcless trop - one shows only limited aromatic character. It is readily hydrogenated and
rapidly decikiyrused pesmanganate). Much greater stability, afomatic character are displayed by 2
hydroxytropone or tropolone. The proximity of the carboyl and hydroxy! groups leads to intramolecular
H - boriding as well as tautomerism, Some are the methods of preparanon are;

S
O
o
l o oy
OH OH -
Br S

Tropolone
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NHrNﬂa
(l) NaOH
{lﬂ HJO
3.
: CF;
CF,

Cyclopeatadiene Tetrafluorocthylene
0
KOAPHOAZ ] OH
- )
H,0

It is a resonance hybrid of the following structures.

29 N\ 02
s 0 L o8

It undergoes a wide variety of electrophilic substitution reactions. It has been found to have a
resonance energy of 36 Kcal/mole.

When treated with nucleophilic reagents, say alkali, the tropolones rearrange to derivatives of
benzoic acid.

0

<
+ OH

+ HLO
OH

Tropolone
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HETERQCYCLIC COMPOUNDS

Sydnones:
Introduction _

ﬁmcmaclasofommnﬂsmﬂedmdmﬂcmnpommmtmmmdsammmw
five — membered. Detains with an exocyclic anionic group joined to the ring through a carbon atom. Earl
and Mackney in 1935 gave the trivial name ‘sydnones’ after the unive ty of Sydney in which they were
discovered. They are otherwise called as *inner salts’.
PREPARATION '

1. N —phenylsydnone is prepared by treated by treating N - nitros” N phenylglycine with acetic
anhydride. The mixed anhydride formed in this reaction is heated to form the heterocycle with the loss of
acetic acid.

NIO Cold @/CH = C-—O@

PEN-CHOOH — seiesenep Pho~ ‘\\\Q |
N- Nitros@~N - Phenylglycine  -H,0 N - Phenylsydnone (1)

Af-'?‘;-“ CH:{\, \ & &
2 % 3 Ar wm N — CHs -H

:Ic-:ol EN i é ——
N S NH
N o”

N- Aryl - N - nitrose - aminomethylcyanide

=] ]
i il 8, HO D £t
-N\ 7 — > KO “NH;
Iminosydnone as its
‘ hydrochloride
Properties ‘

3-phenylsydnones readilyundergo electrophilic substitution at the 4 position of the phenyl ring. Thus
the phenyl sydnonés exhibit aromatic character.

- = HNO/H,SO, S | ,mloa N ~
Br
1 || 1o, SRS : l[ o
?i\ oC N\ o \0 ~0

3-phenylaydnone 4-Bromoderivative

Jp.mcao
", a
v,
N
N 4-Chioro derivative
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They undergo 1,3 - dipolar cycloaddition reactions with acetylenic type compounds
Structure :

Earl etal represented sydnones by structure (T). This structure is smilar to that of a B lactone. But
according to Baker etal sydnones cannot be represented by that structure on the basis of the following
objections.

1) This is highly strained system, containing a three — membered ring and a four — membered ring
fused together. Such a system cannot be obtained by the dehydraticn with acetic anhydride.

i) Many B - lactones are unstable to heat, but sydnones are stable. So, a B - lactone structure
isunlikely.

) If the B - lactone structure is correct then sydnones should be capable of existing in optically

active forms. But when (+) N-nitroso - N — phenylalanine, is convered into a.sydnone, the
product has been found to be optically inactive.

I
\C(’C‘/
L 2
”“"(NZW > PN ?‘“’ S0

1v) The aryl nucleus in sydnones is very resistant to substitution by eletrophilic reagents. Thisisto be
expected on the basis of the planar nature of sydnones.

So, Baker etal proposed a five— membered ring structure, which cannot be represented by any one

purely convalent structure. They put forward a number of charged structures, the sydnones being a resonance

hybrid.
o« _ : &
A ke, e TTITY e PN
: (? N%g Q &\3
1
L

g [}

| QU Phowee N wesmemeee CH
Mm N_\O’/L.._z?
5 v

Structures (1) to (III) contribute to the structure of sydnones. Sydnones show large dipolement, N-
3 being the positive end. Structures (IV) and then (V) are proposed to explain the larger moments. The
form of sydnones represent the meso - ionic compounds.

Recent physical measurement like NMR show that the positive charge is mainly localized onN, and
the negative charge on the exocyclic ox ygen atom. So the sydnones may be considered as the resonance
hybrid of the following three structures. (L VI& VII).

, : 3 . e . @
Phowe ' Ph o N Eme CH Ph e N oremnns O3
| A <—> ¥ «—> 7
N ok P W
o Yo o
1 vi Vit
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Such a hybrid molecule will be plannar, would not be optically active and accounts for the lack of
reactivity of the ring towards electrophilic substitution.
CARBAZOLE

Introduction :
it occurs in coal — tar. Some occur as plant alkaloids. Exampie, 1 - methoxycartfazole -

3 — carboxaldehyde.
CHG

Some carbazole derivatives are used as dyestuffs, and N- vinylcarbazele is manufsctured as a
mouomier for plastics. '
1. Carbazole is prepared by passing diphenylamine through a red hot tube.
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4. Carbazole is prepared by the decomposition of 1 — phenylbenzotriazole, obtained by the
diazotization of 2 — aminodiphenylamine.

worioegicve

Eloctrophilic substitution predominantly takes place at the 3 — position, para to the nitrogen atom.
Some residual aromatic character in the five membered ringis indicatod by the fact that it is amuch weaker
base thau its ¢y lic analog, diphenylamine. Carbazole is insoluble in dilute mineral acids. Like pyrrole and
ndle, carbazole forms alkalj maalsaltséndcanbcaikyl@tqdandaacyiatedatnimgmmmcpmof

Imidazele : (Iminazole, Glyoxaline)

This is isomeric with pyrazole, and occurs in the purine nucleus and in the amino — acid histidine.
Histidine ~sidues are found at the active sites of ribonuclease and of several other enzymes.

4- armino — imidazole — 5 — carboxamide occurs naturally as a riboside. Drugs like metronidazole are
active against intestinal infections, Clotrimazole - a broad spectyum antifungal agent.
Prep:ration

1. It can be prepared by the action of ammonia on glyoxal

(4)] a-m\,mg-tm ———-——.—; HCHO + HCOOH
@ €0 W e
o " . B v e
1
H

- 2.Bythereactionbetween an o - dicarbonyl compound, ammonia and formaldehyde, imidazole
can be prepared.

R
::“"?'0 + INH, + RCHO - e n’[ v/ux’ ol
H
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3, imidazole can be prepared by the action of ammonia on a mixture of formaldehyde and tartaric
acid dinitrate. The resulting dicarboxylic acid is then heated with quinoline — copper to fet imidazole

A general metl . for the preparation of imidazoles is the cychsation of - acylaminoketones.

R—CHNH  (R'COR 0 R’i‘.ﬁl.—‘ r;n
Ric0 ®'CO COR’

Properties
Imidazoleis a w zak base, but it is more basic than pyrazoie.

O U= a“;z
Q i 8 ﬁl + HOOHa.+ 22

*“itration and sulphonation of imidazole produce the 4(5) - derivative. In these reactions the
s‘ubstra!c : the symmetrical conjugate acid of imidazole.

o0 )
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4 With bromine, imidazole forms 2, 4, 5 - tribromoimidazole.
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5. linidazole undergoes nucleophilioc addition to the dienophiles to givea N, —quaternary salt. This
then cyclises by nucleophilic addition at C,.
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FLAVONES, CYANIN AND QUERCETIN

Introduction

According to Geissmar etal all these compounds are called as Flavanoids. This is because the
structure of these compounds are based on flavone (2-phenyl — 4 — chromone. Cyanin is an anthocyanin
(they arc % catuial plant pigments) and on the basis of Geissman’s classification is one group of flavanoid
compotinds.

Anthocysnins

*hey are natural plant piginents; they are glycosides and their aglycons, ie., sugar free pigments are
knowii us the anthocyanidins. ' he anthocyanins, which are water — soluble pigments, generally occurin the
agueons cell- sap, and are -»nonsible for the large variety of colours in flowers, red — violet - blue. The
anleocyanin pigments are i 1, foteric: their acid salts are usually red, their metallic salts usually blue and in
natura: solution the anthocyscins are violet. The fundamental nucleus in antocyanidins is benzopyrylium
chloride, but the parent compound is, 2 — phenylbenzopyrylium chloride. Example, cyanin chloride.

~_dde

Beazopyrylium
chloride

Cyunta Chloride

This is the first anthocyanin to be isolated and its structure determined. The aglycon part of this
anthocyanin is cyaidir chloride. It is the 3,3’ 4°5,7 — pentahydnxyflavylium chloride. This is presentin
onms: 2 to biue - red flowers. Examples, deep red dahlia, red roses, blue com floweretc.,
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Flavone
This occurs naturatiy as ‘dust’ on flowers, leaves etc.

Structure Elucidation |
1. On the bais of analytical data and molecular weight determination, the molecular formula of

flavones hasbeen found tobe C, H O,
2. Flavone does not form an acetyl derivative with acetylating agent, suggesting the absence of free

hydroxyl group in flavone.
3. On fusion with potassium hydroxide, it yields phenol and benzoic acid.

C,.G,,0, — Phenol + Benzoic acid
: Flavone Fusion

On boiling with alcoholic potassium hydroxide, it yieid a mixture of four compounds. Salicylic
acid (B), acetophenone {C), o - hydroxyacetophenone (D)and benzoic acid (E).

:F:.

o o o

Salicylic Acid (B) ~ Acetophencne (C)  o-Hydroxyaceio Benzole Acld (B}

phencne(D)

This formation of these products can be explained if we assume the correct structure of flavonies to
be(A).

The formation of these products may be explained, first by the opening of the pyrone ring of flavone
to produce o~ hydroxydibenzoyimethane (X). The latter then undergoes cleavage in two different ways to
give the above said products.
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The correct position namety, § s ascertained by a synthesis of cyanin chloride, the glucose unit at
position 3 is lost during this degradation. So the structire of cycinin chioride should be

Synthesis of Cyanin (Robinson Etal):
Phioroglucinaldehyde (A) on condensation with tetra — acetyl - n - bromoglucose (B) in acetone

solution added with aqueous potassium hydroxide, 2-00-tetracetyi - B- gluoosidylphloroglucimdchydc
(C) is obtained.
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Compound (B) on condensation with o— hydroxyl - 3,4 —diacetoxy acetophenone (D) in benzene
solution gives —@ — 0 — tetra — acetyl - § - glucosidoxy — 3,4 — discetoxyacetophenone (B). when
compounds (C) & (E) are dissolvedi n ethylacetate and the solution saturated with hydrogen chloride,
compound (F) is obtained. The latter on treatment with cold aqueous potassium hydroxide followed by
treatment with hydrochloric acid gives cyanin chloride.

sipl OB m e
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Introduction

The flavones, which are also known as the anthoxanthins, are yellow pigments which occur in the
plant kingdom. Flavones occur naturally in the free state, or as glycosides. The aglycon is called as
anthoxanthidin, mostly glucose is present as the sugar part. The flavones are the hydroxylated derivatives
of flavone (2-phenyl-4-chromon).
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Flavone
This occurs naturaly as ‘dust’ on flowers, leaves etc.

Structure Elucidation -

1. On the bais of analytical data and molecular weight determination, the molecular formula of
flavones has been found to bé C H O,

2.. Flavone does not form an acetyl derivative with acetylating agent, suggesting the absence of free
hydroxyl group in flavone. | |

3. Onfusion with potassium hydroxide, it yields phenol and benzoic acid.

C,;G,,0, - Phenol + Benzoic acid

4. On boiling with alcoholic potassium hydroxide, it yield a mixture of four compounds. Salicylic

acid (B), acetophenone (€), 0 - hydroxyacetophenone (D)and benzoic acid (B).

o, @ ©, O
Saficylio Acid (B)  Acetophenone (C)  o-Hydroxyacete ' Benzole Acid (E)
S | phenone(D) |

This formation of these products can be explained if we assume the correct structure of flavones to
be (A).

The formation of these products may be explained, first by the opening of the pyrone ring of flavone
to produce 0 hydroxydibenzoylmethane (X). The latter then undergoes cleavage in two different ways to
give the above said products.
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