Dihydroimidazoles

Clonidine (anti-hypertensive agent)
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Oxymetazoline (topical decongestant)
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1,4-Dihydropyridines

» Hantzsch Dihydropyridine (Pyridine) Synthesis
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v 4-Aryl-1,4-dihydropyridines (e.q. T,
nifedipine) are calcium channel »
modulators for the treatment of C.r“ﬁ?
cardiovascular diseases such as Me0:C ) M
hypertension, cardiac ME N e -He0
arrhythmias, or angina. H
Nifecipine
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Pyridines

*Pyridoxine, vitamin B6, has been synthesised by
(Guareschi ring E;j,-fnthtsis
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Glutarimides
m Thalidomide U
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= Aminoglutethimide
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Pyrimidines

 Pinner pyrimidine sythesis: from 1,3-dicarbonyl compounds and amidines
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B Instead of amidines, pyrimidines are obtained also by using guanidine,
urea and thiourea
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Pyrimidines

'Example: trimethoprim (bacteriﬂﬂtatic antibic.-tic)
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rimidaines

*Biginelli Reaction: acid-catalyzed, reaction between an
aldehvde, a, £-ketoester and urea constitutes a rapid and facile

_c;ynthezaiﬁ of tetrahydrr:rpyrimidnnea.

1
0
Et0,C He ERC NH Bigineli, P. Gazz.
l N Chirn. =l 1893, 23, 380,
kg EOHA R ﬁ

*Synthesis of THC-MDnaSl‘rDI (Mitosis blocker by kinase Eg5
inhibition)

i 1Tr

+ MH. i2h’

ng’gs

Tet Lett 2001, 43, 38913

(+/-) Monastrol
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Tetrazoles

N=N N=n
= Carboxylic acid isostere B e
: R _ R
= Synthesis =3
NaM, NH,CI RZC=N R R
—C= ) r‘/’ A - P:N = \P:N
LiCI, DMF | ~ N. N N. NH
" N=N=N N N

E S},rnthems of Losartan (anuhypertenswe)
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= Fischer Indole Synthesis:

R
The conversion of aryl hydrazones to @ %”H' ke mn
indoles; requires elevated temperatures N’”" N
and the addition of Brgnsted or Lewis acids

= Synthesis of Sumatriptan
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(Daniel Lednicer: Strategies for Organic Drug Synthesis and Design)
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Quinolines

Quinoline nucleus is usually formed in one of two

ways
@ ‘nz up. Dékbner von Miller and
% Cmadumm%rwﬂas
. . g s
C@ S @:ﬁ;&» g Friedander and Phtzinger synthesis

'Skraup-rea-:tinn

» Mechanism; @ I
OH + el NH
I - H.n H.El:f f : ©\+.-J/ -
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uinolines

* Doebner-Miller —reaction: o, i-unsaturated ketone or aldehvde can be
used instead of glycerol to form a quinoline

Rz
Ol "™ 2= ory®
MH- 0O FeCl, N R,

» Conrad-Limpach reaction: Synthesis of 4-oxyquinolines by
condensation of esters of beta-keto acids with aromatic amines

CH, CHs
<100°C g
H" B
@ coe/ TP lee -HO C:mlc:
H H
o+
NH, O “CHa

A CO.Et
\ @ 260 °C I
-EtOH N” “CH, - EIOH N" CH,
H
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Quinolines

*Friedlander-quinoline synthesis
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Isoquinolines

= The general synthetic routes to isoquinolines
involve the following skeletal types:

=
—> + C  Pictet-Spengler and
N NHz " @  Bischler-Napieralski syntheses
e
% C
— C
C@J ©\§ + I'!"Hg Pomeranz-Fritsch synthesis

E —> + g &
=N NHo “C Schiittler-Miiller synthesis
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Isoquinolines

* Bischler-Napieralski Reaction:

» p-Phenylethylamine is acylated P05, A
then cyclodehydrated using HN. O ; M
phosphoryl chloride, phosphorous \gh
pentoxide or other lewis acids. This
gives the dihydroisoquinoline,
which can be aromatised by MO Ho RareyM e .~ NH,
dehydrogenation with palladium. U\GN =T x;h
E.g. in the synthesis of papaverine MmO r'zeo) =
|Fs0y
MeO_ - I H soq, MO~ .~ I al
MeQ = MeD™ =
weo s T ol ¢
| MH
_.-'N .-"rl"'I
e © mazogMo” T Poct, "0 )
ﬂ 0 = F_—.g
L‘"““TJ\Olve S ome  MeOTy
Papavering  cyse e Med
Bischler-Napieralski

January 9, 2019



Isoquinolines
* Pictet-Spengler synthesis: p-Arylethylamine is heated in the

presence of an aldehyde and acid.
* A special case of the Mannich reaction.

Oy — O = U

R

A. Pictet and T. Spengler, Ber. 44, 2030 (1951)

Synthesis of Tadalafil

ool QP @rC-%«
o< g e o =0

F,Eh_,, i Tackalafil (Cialis)
J. Med Chermn. 2003, 46(21); 45254532
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Isoquinolines

* Pomeranz-
Fritsch
Eeaction

» Schlittler-
Miiller

Reaction

DEt

@YD + :I/ Y. @Y(LDH—- @’H
C. Pomaranz, Manatsh. 14, 116 (1883)
@(; gj

P. Fritsch, Bar. 25, 418 [1883)

QL me @%@%ﬁ@nﬁ

E Schifier and J_ MUler, Hetd Chim, Aca 31,574,111 501548
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Quinolones

F-., vj COgH
*Retrosynthesis . ,ﬂ_j_?,,ﬂw_]]
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Thiadiazoles

CH
: ' Q- HY
*Synthesis of Timolol (p-blocker) g_:}um_)_,f fore
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Benzodiazepines
» The retrosynthesis of diazepam
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Benzodiazepines

« Ugi Reaction (Ugi, L., et. al. Angew. Chem. 1959,
71, 386)
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R3 Rz w7 =0 Ra Lol

« Concise synthesis of benzodiazepines with Ugi
Reaction (Hulme, C., et. al. J. Org. Chem. 1998,

63, 8021)
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