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24.2 Inttociuchon to the Aromatic Hetutocycles 7057

 
4 Propose ‘:1 synthesis of the following compound from naphthnienet (The Frie<_iel-

C1‘21fI>' re:tction cannot be used bee-.tuse it gives :1 mixture of 1~ and 2~;tcetyi—
i‘iLiphliI'.llt‘nL' that is (iifficttlt to .‘5t']7:ll‘:llC'.)

O\ /CH3

‘/\_ I \
\, 5 /

 ‘.2 :‘NTHODUCT/ON TO THE /IFFOMATIC HE

Page 3 of 7

A. Nomenclature

The mines and stmcturcs of some common aromatic heterocyciic compounds ate
given in Fig. 24.1. This figure also shows how the rings are numbered in s_vstem:1tic
nomenciztture. In all but 21 few cases. 2! |1etei'o;itom is given the number 1. (iso-

quinoline is an exception.) As we see in thiazoie and oxazoie. oxygen and sulfur are
given :1 lower number than nitrogen when 3 choice exists. Substituent groups are
given the lowest number consistent with this scheme.

CVHS

" C1130
N
H

3-ethylpyrroie

 

 

 

I

\ ..
N:
H

5-methoxyindole

t
2-elhylfuran 3-nilrothiophenc

(These are the same rules used in numbering and nanting sziturzited heterocyclit

coinpoundsz see Secs. 8.1(_I and 23.18.)
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6 Name the following compounds:

Ca) / I*{ (b) N02 (C)Br—<_S )—CH3 /—\Br

1‘?I
ll

8. Structure and Aromatlclty

The aromatic heterocyclic compounds furan, thiophene. and pyrrole can be wri'

resonance hybrids, illustrated here for furztn. ‘ 5

Since separation of charge is present in all but the first structure, the first stru
considerably more important than the others. Nevertheless, the importance

other stmctures is evident if we compare the dipole moments of furan and tetra
furan, a saturated heterocyclic ether.

5 B I l
O O

tetrahydrofuran furan

dipole moment l.7 D 0.7 D

boiling point 67° 3l.4°

The dipole moment of tetrahydrofuran is attributable mostly to the bond dipol

oxygen because of its electronegativiry. This same effect is present in fur.'m.,
addition there is ‘.1 second effect: the resonance delocalization of the oxygen

electrons into the ring shown in Eq. 24.12. This tends to push elettrons aw

oxygen into the rr-electron system of the ring

/7‘ .

1/\r>O

4.-‘.

nut dipole
moment ol

furztn

titpnlc tnt>mt'nt
cotilillmlititt of
(7 ~(') tr-hontls

dipole niomcnl
contribution 0!"

7r«electr0n
(l8|(l(‘:l|l7Ll[ll')n
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 electron pairs
are pan of the

1r—system

P)'I't’o|e furan

unshared electron pairs ’
(not in -rr—system)

tare .'?-4.? ‘? The configurzttions of the lInSlT.lI'€(l electron [):llI'.'s and

electrons in pyridine. pyrrole, and tumn. The orbit-.tls in each
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‘7i+ 2-electron -msystem -.tre shown in grey, 1r-interactions are .sl1()\XI‘t in
10!‘. Llnshared electron pairs not in the -rr-system are shown in txhite.

Because these two effects in furan nearly cancel, furan has a very small dipole mo-
ruent. We can see the effect of dipole moment on the relative boiling points of tetrahy~
drofuran and furan.

Pyridine, like benzene, can be represented by two equivalent neutral resonance
structures. Three additional st ructures. although involving separation ol cliarge, have

some importance because they reflect the relative electronegativity of nitrogen.

/

4-»  
 

minor contributors

The aromaticity of some heterocyclic compounds was considered in our discus-
sion of the Htickel /in + 2 mile (Sec. 1S.6D). It is important to understand which

unshared electron pairs in a heterocyclic compound are part of the 421+ 2 aromatic

1r-electron system, and which are not. Heteroatoms involved in formal double bonds-
such as the nitrogen of pyridine—contribute one rrelectron to the six -tr-electron

aromatic system, just like each of the carbon atoms in the 1r—system. The orbital con-
taining the unshared electron pair of the pyridine nitrogen is perpendicular to the p
orbitals of the ring and is therefore not involved in tr-bonding (Fig. 24.52). An un-
shared electron pair on a heteroatom in a formally allylic position—such as the un-
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