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Arrhythmia

0 alteration in the normal sequence of heart
electrical impulse activation

O abnormality in the rate, site of origin or
conduction pathway of impulse
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Arrhythmia therapy

O Invazive: intracardial cardiostimulators,
defibrilators

0 Medication: antiarrhythmics



Antiarrhythmics: classification

Agent

Primary Pharmacologic Effect

1]

Quinidine
Procainamide
Disopyramide
Lidocaine
Phenytoin
Tocainide
Mexiletine
Flecainide
Encainide
Propafenone
Moricizine
Propranolol
Sotalol
Ibutilide
Bretylium
Amiodarone
Verapamil
Diltiazem
Bepridil

Decrease maximal rate of depolarization; increases duration of action potential

Decrease maximal rate of depolarization; decrease duration of action potential

Decrease maximal rate of depolarization; no change in duration of action potential

Inhibition of sympathetic activity
Prolongation of duration of action potential

Inhibition of inward slow calcium current
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Quinidine synthesis
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Class | A.

Procainamide

Acekainid



Procainamide synthesis

CoHs CoHs
O2N ‘QCD—CI +  HpN-CHy—CHy—N( — O2N ‘QCD—NH—CHz ~CHp=N(
CoHs

CoH
28 18.1.2

CoHs
HoN —QCO—NH—CHQ ~CHp—N{
CaHs

18.1.3
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Disopyramide Pentisomide Pirmenol




Disopyramide synthesis
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Pirmenole synthesis

3

1. KI
/YCHS 2. HCI CH
NH Sk 0 SRR - 3
it Cl N
CH5 O\) 0
CH3

- 5-2,6-di- 2-(3-chloropropyl)- cis-4-(2,6-dimethyl-
=ethyl- 2-phenyl-1,3- piperidino)butyro-
»peridine (1) dioxolane phenone (II)

1. THF, —60 °C

Li 2. HCl CH;
+ @ MR C,\'I OH | Hal

N
CHx / N\

2-pyridyl- Pirmenol hydrochloride
lithium
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Lidocain Trimecain Tocainide
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Mexilethine



Tocainide synthesis

CHs CHg
q Q 0
NHz + Br—C-CH-CHz —» NH—C-CH-CHg —> NH—C —CH CHS
Br Br
CHs CH3

18.1.7 18.1.8



Mexilethine synthesis

CHg CHg
0 Q NH5OH
ONa +  Cl—CHy;—C-CHj — O-CHp—C-CHz ——>
CHj CHz 1819
CHa oH CHg

N Hs / Raney Ni NH2
O~-CHz—C-CHg - O-CH2 —CH—CH3

CHs 48110 CHs  48.1.11
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o 1CH,CH,CH,
O/\/\H propaphenon
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Propaphenone synthesis

0 OH oo/\7

Z

1-(2-hydroxyphenyl)-3- epichlorohydrin (1

phenyl-1-propanone

=5 O/Y\N/\/CH3

I + HZN/\/CH3 AV oH H

propylamine Propafenone
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Flecainide Encainide



Flecainide synthesis

=
H-0 CF3CHp —O o
CF3—S0,—CHy—CF3 HoN -CHz ™ N
COOH > COO-CH,CF3 >
O-H 18412 O7CHLFs
CF3CH5 -0 = CFaCHz -0
- | Ho / Pd—C
-
COO—NH-CHz N COO—NH-CHy” "N
H
O-CHoCF3 O-CH,CF3

18.1.13 18.1.14



Encainide synthesis

0O O
N " OCHg N OCHg
I
CHB CHs

18.1.15
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Moricizine synthesis

H H H
N~ NHp , Gl O~ CHs No A Moo oy - Sihy
0 0 sulfur,
iodine
3-aminodiphenyl- ethyl chloro- ethyl 3-anilinocarbanilate
amine formate
e’ I il
N N O CHy 1, 0 cl G
e L el e e N N OUSEH,
0 Cl morpholine @ DH\[{
S 0
5
ethyl phenothiazine- 3-chloro- Moracizine
2-carbamate (I) propionyl

chloride
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O [B-adrenergic receptor antagonists, used as

[

antihypertensives; see lecture Antiadrenergics

as antiarrhythmics used mainly: atenolol,
acebutolol, bisoprolol, metipranolol,
metoprolol, pindolol, oxprenolol, karteolol,
penbutolol, talindolol, esmolol (ultra-short
action), nadoxolol, propranolol



Class Il.

OH OH
H H
O\/'\/N\ N
R1 R1
N
| R2
/ R2
Aryloxypropanolamines Arylethanolamines

SAR: (-propoxy-) spacer -O- can be replaced by isosteric
-COO-; -NHCOO- or =C=N- group
R1: isopropyl-, isobutyl- or arylalkyl-
R2: various substituents
0-substitution or another ring = non-selective
pP-substitution = cardioselectivity



example of synthesis

CHga

OH o- CHE —CH- CHg —Cl O-CHy—~CH~CHp —NH- CH
i—CaH7NHz O CHa

+ ﬁ;L_CHin———ﬂh e = !iln'lil
12.1.1 12.1.2

CHg

OH O-CHy,—~— O- CHg—CH—CHg—NH -CH
CHg
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0 NB.OH i—CaHNH2
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1213 12.1.2
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OH ( K* channel inhibitors
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Sotalol synthesis

'ﬁ\,ﬂr , AlCl4,
/S\ * ’ ’/s\ it \S
0° ¢ HyN 075N 7

7
bromoacetyl bromide 0”7 \u
methanesulfonyl aniline methanesulfon- 4-(bromoacetyl)methane-
chloride anilide sulfonanilide (I)
? Hp, Pd—C b

H,N<_CH HiC N CH, (orNaBH, H5C, 0 N._CH

1 2 & il ; 3 >S 72 \‘/ 3 * SR 35 >S:, \'/ 3
CH3 o” \N CH3 0” N CH3
H H
isopropyl- Sotalol
amine




Dofetilide synthesis
®

W 1289
B

B0 Ok
2.H,C—1 , THF, NaH
3 ' '
CHsy

NH, - HCI 3. NaOH, H,0, CH5OH |
2
O,N

1. trifluoroacetic anhydride
2. methyl iodide
4-nitrophenethylamine N-methyl-2-(4-nitro-

hydrochloride phenyl)ethylomine (I)

CH NO
NO,  K,COs Nal, CHyCN e /©/ -
4 > N~
1 Cl\/\o/©/ » /@/\/ 0
O,N

2-chloroethyl 1-(4-nitrophenoxy)-5-(4-nitro-
4-nitropheny! ether (II) phenyl)-3-methyl-3-azapentane (III)
(prepared as in

method @ )

1. Hy, Raney—Ni, C,H5OH H o
/

2 o\\s/o\sfp CH,CI i O N\S/\

: S oS kSl 0 /7

HsC™ Yy o7 CHs HyCa_ N\/\O o CHy

m > PSS
4
2. methanesulfonic anhydride (IV) 0 tli
Dofetilide
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Amiodarone

Bretylium tosylate



Amiodarone synthesis
@:Oj\ b (CHICOpD oty n HANNH;

0
18116 ©
CH30
i =
[: [ ] CICD@—OGHS _ || “Ha
Juli
O CqHg oA
18.1.17 o
HO
O (C2Hs)2NCH2CH20 |
(CoHs5)2NCH2CHoCI .




Bretylium tosylate synthesis

CH3
cHg—Dsoz@cHa CH3 CHz —N=CoHg
|
N—CsH — CH B
@Br G @[ ° —@-503

CHs
18.1.22
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Class V.

o Ca?* channel blockers

CN |

| Verapamil



Class V.

OMe
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[:::X; OCOCH,
N™ o
CH,CH,N(CH,),

diltiazem

R3..2_N._6_CH,

DIHYDROPYRIDINES
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Class V.

General structure:

H
HsCo LN .CH3
=
(CH3),CHO,C CO,CH;4
/N\
8 o)
Isradipine: =N’

Compounds R, R, R, X
Amlodipine CH,0CH,CH,NH, CO,CH,CH, CO,CH, 2-Cl
:e|0d|p|ne CH3 COQCHcha CO‘)CH3 2,3'C|;»
‘.»Cardlplne CH3 COZCHZCHg—NH—CH3C6H5 CO:CH:, 3'NOz

CH; CH;
Nifedipine CH, CO,CH, CO,CH, 2-NO,
'.;mOdlplne CH3 COQCHchzoCH3 COQCH(CH:;)Z 3‘N02

Nisoldipine CH, CO,CH,CH(CH,), CO,CH, 2-NO,




Drugs within classification

O digoxin — see cardiotonics

O adenosine HoN
=N

2\/)

HO N N
‘$O?l

OHOH
0 both prolongs duration of action potential



