BENZODIAZEPINAS

AGENTES PSICOTERAPICOS:
ANTIPSICOTICOS Y ANSIOLITICOS

Cap. 11

“Foye’s Principles of Medicinal Chemistry” 5* Ed.
D. A. Williams et al.(2002)



BENZODIAZEPINAS

FARMACOS PSICOACTIVOS:
ANTIPSICOTICOS

NEUROLEPTICOS
Fenotiazinas
Tioxantenos
Benzisoxazoles

ANSIOLITICOS
Benzodiazepinas
Otros ansioliticos

“Foye’s Principles of Medicinal Chemistry” 5* Ed.
D. A. Williams et al., Cap. 17 (2002)
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/[23 DESCUBRIMIENTO DEL CABEZA DE SERIE
R oH Serendipia

NH, N\\CR
N. _N_ -
Cl ~ "OH Cl O

NY\N,CH3
s . ,
o _N___CH, Relajante en musculos

voluntarios

Clordiazepoxido
L. H. Sternbach y E. Reeder (1957) (ansiolitico) 5
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ACTIVIDAD INTRINSECA
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ACTIVIDAD BIOLOGICA
1) Efecto antiansiedad
2) Efectos secundarios sobre SNC

2a) Relajacion muscular
2b) Efecto anticonvulsivante

FARMACOCINETICA

Se absorben bien por via oral
Tienen semividas largas (6-50 h.)
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NOMENCLATURA

N\/g
‘ Imidazolo[1,5a][1,4]benzodiazepina

s-Triazolo[4,3a][1,4]benzodiazepina

5-Fenil-1,4-benzodiazepin-2-ona



CLORDIAZEPOXIDO

CLogP =4.15

7 - chloro - 2 - methylamino - 5 - phenyl - 3H - 1, 4 - benzodiazepin 4 - oxide



DIAZEPAM

CLogP =3.21

7 - chloro - 1, 3 - dihydro - 1 - methyl - 5 - phenyl - 2H - 1, 4 - benzodiazepin - 2 - one
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METABOLISMO
DE CLORDIAZEPOXIDO

Oxazepam

\ |

Von o

~

Cl =N

Chlordiazepoxido

Clordiazepoxido y metabolitos activos

Glucuroénido
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SINTESIS INICIAL

He e N—CH,
N / ¢l
“OH
H
N QgN‘CH3
cl ‘ =N,
0
US 2 893 992 (Hoffmann-La Roche; 7.7.1959; prior. 15.5.1958). ‘
DE 1 096 363 (Hoffmann-La Roche; appl. 24.4.1959; USA-prior. 15.5.1958). ' o
Sternbach, L.H. et al.: J. Org. Chem. (JOCEAH) 26, 1111 (1961). Clordiazepoxido
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SINTESIS NITRAZEPAM

Br ? H
NH, \//< N__O
o e o1, -
o - O™—Br >
O,N base O,N

L. H. Sternbach et al. J. Med. Chem. 6, 261 (1963)

Nitrazepan
(Roche, 1964)
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SINTESIS DE DIAZEPAM

© oy

. 5. Hs

NHE '—KD ﬂ-'" n,-"":HJ %H 8]

o) (0] N 0‘%‘3 pyridine NelQCH, > ‘K
-~y Moy P C
H+C . HCI dimethyl Cl
2 sulfate {1I1)

2-gmine-5- glycine ethyl ester 7-chloro-2-oxo- Diazeparn
chlarobenzo- hydrochloride (II) S-phenyl-2,3-di-
phencne (I) hydro-1H-1,4- (Roche, 1961)

benzodiozepine

US 3 109 843 (Hoffmann-La Roche; 5.11.1963; appl. 21.6.1962; prior. 28.7.1961).
US 3 136 815 (Hoffmann-La Roche; 9.6.1964; USA-prior. 10.12.1959).
DE 1 136 709 (Hoffmann-La Roche; appl. 7.12.1960; USA-prior. 10.12.1959, 26.4.1960, 27.6.1960).

DE 1 145 626 (Hoffmann-La Roche; appl. 7.12.1960; USA Prior. 10.12.1959, 15.1.1960, 26.4.1960,
27.6.1960).

US 3 371 085 (Roche; 27.2.1968; CH-prior. 2.10.1960). "
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SINTESIS DE OXAZEPAM
N Ng®
Eﬂﬂl ‘% HJC'B\U‘H\CH:_ h‘g—[}
Cl HaOH » N HH
"0 ¢l s acetic anhydride > 3
G-chlaro=-2-chlarameatiyl - T-chlore-5-phenyl- T-chloro-5-phenyl-
d4-phenylquinazaline 2=pxo=1,J=-diydro- 2-owo-J-ocebouy-
J-oxida 2H-1 4-benzodiaze- 1, 2=dihydra=2H=1,4=
pine 4-oxide benzodiazepine (I}
H
~
CyHgOH, NoOH QH
I » ClI N
Cxazepam

US 3 176 009 (American Home Products; 30.3.1965; prior. 5.3.1962).

US 3 296 249 (American Home Products; 3.1.1967; appl. 4.6.1963; prior. 29.8.1961, 5.3.1962).

DE 1 445 412 (American Home Products; appl. 17.8.1962; USA-prior. 29.8.1961, 5.3.1962).

DE 1 795 509 (American Home Products; appl. 17.8.1962; USA-prior. 29.8.1961, 5.3.1962). 15
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SINTESIS DE OXAZEPAM
Cl Q H O
NH, A N\.< H_0
Cl
O e o el o
Cl Z "OH  pase Cl Cl =N

o

‘ Diazepam
(Roche, 1961)

z

N—” H O ) H O
P _ Ky
o _N 0 — O LN O 0
o« Cl N cl =N ) —CH,
Sl O O

Oxazepam
(Roche, 1963)
L. H. Sternbach et al. J. Org. Chem. 26, 4936 (1961)
S. C. Bell et al. J. Org. Chem. 27, 1691(1962)
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SINTESIS DE CLORAZEPATO

IIEt

0.0

o)
HNX( “Et H O
NH, = & N 0 KOH 0
O o T O O
Cl base Cl —N O-Et Cl =N OK

Clorazepato potasico
(Sanofi)

S. C. Bell et al. J. Org. Chem. 33, 216 (1968)
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SINTESIS DE FLURAZEPAM

NH, MH EE-I: EI-I: H
0 r 0 N 0
Cl + 0 e Cl » Cl
F el F diethylomine F
2-amino-5-chloro- bromoacetyl (1)
2*-fluorobenzo- chloride

phenone

(cf. flunitrazepam ?\Hrjj"': o0 iHJEHJ

aynthesis)

LiAIH, (o]

kl HaM=MWH, - HaO
| NH > —{_ 2 2 " Hy I
ithiLem cl OH  phthalimidoocetyl ci OH hydrazine
alanate F chloride F o hydrate

HyGH3
CH H
?‘Nj: H]IC(:_ )2 NG, EN HJQL-C) .
H O H\—\ N\—\
ot Hz 2,3-dichlora-

Cl Cl NH 5.6-dicyano- Cl N
- F 1, &-banzaguinong F
(I} Flurezepam

US 3 567 710 (Hoffmann-La Roche; 2.3.1971; prior. 3.6.1968). 18
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SINTESIS DE TRIAZOLAM
0
MNH, H
Cl - pyridine oy M FaS10
+ H-MN e HG| ——» e
Cl 2 “™CH phosphorus
3 Cl
pentasulfide
2-aming-2'.5- glycine ethyl ester 7-chloro-5-(2-chlore-
dichlorobenzo- hydrochloride phenyl}-2-oxo-2,3-
phenone dihydro-1H-1,4-
benzodiozepine
H4C
I NH Hal o,
R¢® YL \K{
‘ﬁ HC H butanal hg 250 °C
o] N + T3 “'g SNH, T *Cl N —* | Ci N
Cl cl Cl
7-chlora-5-(2-chlora- acetyl- Triazolam

phenyl)-2-thioxo-2,3- hydrazine
difydro=1H=1,4=
benzodiazepine (I)

DOS 2 012 190 (Upjohn; appl. 14.3.1970; USA-prior. 17.3.1969, 29.10.1969).
US 3 987 052 (Upjohn; 19.10.1976; prior. 17.3.1969, 29.10.1969). 19
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ALGUNOS EJEMPLOS DE USO CLINICO

TEEE

Clordiazepdxido 'I&oraz_eparrll| D|azepam Bromazepam (Cé%ré?]zeeqagrgn
(Roche, 1959) szﬁg?srf ome (Roche, 1963) (Roche, 1965) Anticonvulsivante
1963)
>\—N
Flurazepam Prazepam Clotiazepam Camazepam
(Roche_, 1964) (Warner-Lambert, (Yoshitomi, 1971) (Siphar, 1972)
Hipnotico-S. 1965)
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SISTEMAS FUSIONADOS

Triazolam
(Upjohn, 1970)
Hipnotico-s.

H,C

N\
N /N
Br O =N

Alprazolam
(Upjohn, 1970)

=1

Cloxazolam
(Sankyo, 1971)

H3C _N O}/é/N\J
|9

C <
;T
Cﬁ/F O,N %N

Midazolam
(Roche, 1976) Loprazolam
Anestésico (Roussel-UCLAF, 1976)
Hipnotico-s
H O
N\/g
L,
Cl 0
()
H,C
Ketazolam

(Upjohn, 1971)
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