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This invention is concemed with novel compounds repre-
sented by structural formula (T), where X and Y are independently O X
hydrogen, chioro, fluoro, bromo, iodo, or trifiucromethyl and n is 7 o
0, 1 or 2; R is hydrogen, fluoro, chioro, bromo, iodo, or triftu-
oromethyl, methyl, or methoxy; and the racemates, ‘mixtures of N (CH 2)"
enantiomers, individual diastereomers or individual enantiomers =N
with all isomeric forms and pharmaceutically acceptable salts, hy-
drates or crystal forms thereof, which are antiarrhythmic agents.
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This invention is concerned with novel conpounds 5 represented by
structural fornula I lerr] 10 .15
wher e X and Y are i ndependent | y hydrogen, chloro, fluoro, brono,

i odo, or " trifluoronethyl and nis 0,1 ord 2; 20 R is hydrogen,
fluoro, chloro, brono, iodo, or trifluoronethyl, nmethyl, or met hoxy;
and the racenates mxtures of enantioners, individual diastereoners or

I ndi vi dual enan & for nms and pharmaceutically
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Arrhythmias often occur as complications to cardiac
diseases such as myocardial infarction and heart failure. In a serious
case, arthythmias give rise to ventriéular fibrillation and can cause
sudden death.

10 Though various antiarrythmic agents are now available on
the market, agents exhibiting both satisfactory effects and high safety
profiles, have not been obtained. For example, antiarrythmic agents
of Class I, according to the classification of Vaughan-Williams, which
cause a selective inhibition of the maximum velocity of the upstroke of

1s the action potential (Vmax) are inadequate for preventing ventricular
fibrillation. In addition, they have problems regarding safety, namely,
they cause a depression of the myocardial contractility and have a
tendency to induce arrythmias due to an inhibition of the impulse
conduction. Beta-adrenoceptor blockers and calcium antagonists which

o9 Dbelong to Class IT and IV respectively, have a defect in that their effects
are either limited to a certain type of arrhythmia or are contraindicated
because of their cardiac depressant properties in certain patients with
cardiovascular disease. Their safety, however, is higher than that of the
antiarrhythmic agents of Class 1.

'2 5 - Antiarrythmic agents of Class Il are drugs which cause
a selective prolongation of the duration of the action potential without
a significant depression of the Vmax. Drugs in this class are limited.
‘Examples such as sotalol and amiodarone have been shown to possess

" Class III properties. Sotalol also possesses Class II effects which may

50 cause cardiac depression and be contraindicated in certain susceptible '

' patients. Also, amiodarone is severely limited by side effects. Drugs
of this class are expected to be effective in preventing ventricular
fibrillations. Pure Class Il agents, by definition, are not considered to
cause myocardial depression or an induction of arrthythmias due to the
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where '
Xand Y are mdependently hydrogen, chloro, fluoro, bromo, 1od0, or
trifluoromethyl and n is 0, 1 or 2;

R is hydrogen, fluoro, chloro, bromo, iodo, or tnﬂuoromethyl methyl, or

methoxy; :
and the racemates, mixtures of enantiomers, individual diastereomers or
individual enantiomers with all isomeric forms and pharmaceutically
acceptable salts, hydrates or crystal forms thereof, which are
antiarthythmic agents. The invention is also concemed with
pharmaceutical formulations comprising one of the novel compounds as
an active ingredient. | - | -

The compounds of the present invention may have -
asymmetric centers and occur as racemates, mixtures of enantiomers,
individual diastereomers, or as individual enantiomers with all isomeric
forms being included in the present invention.

The invention is also concerned with a method of tréating
arrhythmia by the administration of one of the novel compounds or
formulation thereof to a patient in need of such treatment.

»



arrhythmc adents. The conpounds of the present invention may have
asymet r W0 9608889 s and occur as racemates, m xtures of enarROTHRISAPS00 25

individual diastereoners, or as individual enantiomers with all isoneric
forns being included in the present invention. The
invention is also concerned with a nethod of treating arrhythm a by
the admini stration of one of the novel conpounds or formul ation
thereof to a patient in need of such treatmedt. 30 ' The nost

preferred enbodi nent of this inventionis (-)-2- :
[2,4-Bis(trifluoronmethyl)phenyl]-N[3R- 2, 3-di hydro- 2- 0x0- 5- phenyl - 1-

(2,2,2-trifluoroethyl)-1H benzo[e][1 ,4]diazepin-3-yl]acetam de. WO
96/ 05839 ' TAILED D R 500
4 .. . L;rr]
5 10 Anotihe ne: mpaungds of thisinyentioparguepessnted
invention is (gtruénfralPfeimh@lack \- [ 3R- 2, 3- di hydr o- 2- oxo- 5- phenyl -
(2,2,2-trifluoroethyl)-1H benzo[e] [1, 4] di azepi n- 3-yl ] benzam de. - 15
[err] 5 CF

3

10

15 where

XandY are mdependently hydrogen, chloro, fluoro, bromo, lOdO, or
trifluoromethyl andnis 0, 1 or 2;
R is hydrogen, fluoro, chloro, bromo, iodo, or tnﬂuoromethyl methyl,
or methoxy; and
the racemates, mixtures of enantiomers, individual diastereomers or
individual enantiomers with all isomeric forms and pharmaceutically
- acceptable salts, hydrates or crystal forms thereof, which are anti-
arrhythmic agents. The compounds of the present invention may have
asymmetric centers and occur as racemates, mixtures of enantiomers,
individual diastereomers, or as individual enantiomers with all isomeric
forms being included in the present invention.
' The invention is also concerned with a method of treating
"arrhythmia by the administration of one of the novel compounds or
formulation thereof to a patient in need of such treatment.
The most preferred embodiment of this invention is (-)-2-
[2,4-Bis(trifluoromethyl)phenyl]-N-{3R-2,3-dihydro-2-o0xo0-5-phenyl-1-
(2,2,2-triflnoroethyl)-1H-benzole][ 1,4]diazepin-3-yl]acetamide.
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20 An addi tional enbodi nrent of the novel conpounds of this

mventwgr; Joss30- ) - 2- (3, 4- Di chl orophenyl) - N-[ 3R- 2, 3- di hydr peBusosposor

phenyl ? ,2-trifluoroethyl)-1H benzo[e][1, 4] di azepi n- 3-yl ] acet am de. .
: [err] 30 WD 96/ 05839 _
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Still another enbodi nent of the novel conpounds of this I nvention is

(-)-2- (3 5- Di chl orophenyl ) - N-[ 3R- 2, 3-di hydr o- 2- ox0-5- phenyl -1

-(2,2,2-trifluoroethyl)-1H benzo[e] [1, 4] di azepi n- 3-yl ] acet am de.
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10 Another embodiment of the novel compounds of this q

invention is (+)-3,5-Dichloro-N-[3R-2,3-dihydro-2-oxo0- 5-phenyl-1-
(2.2,2-trifluoroethyl)-1H-benzo[e][ 1 .4]diazepin-3-yl]benzamide.
| oF, .
15

:go >
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| - An additional embodiment of the novel compounds of this
invention is (-)-2-(3,4-Dichlorophenyl)-N-[{3R-2,3-dihydro-2-0x0-5-

phenyl-1-(2,2,2-trifluoroethyl)-1H-benzo[e][ 1 ,4]diazepin-3-ylJacetamide.
25 o _ _ :

30




Ot her exanpl es of enbodi ments of this invention are:

3- Cycl ohewybeidssdd- ( 2- f | uorophenyl) - 2-oxo-1-(2, 2, 2-trifl uormrqssszmsao
di Rydror 1H benzo[ e] [ 1, 4] di azepi n-3-yl ] propi onami de.
CF3 20 [err] 25

3,4-Dichloro-N-[5-(2- quorophenyI) 2-0x0-1-(2,2,2-trifluoroethyl)-2, 3-
di hydro- 1H benzo[ e] [ 1, 4] di azepi n- 3-yl ] benzam de.

[err] 30 WD 96/ 05839 5
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(-)-2- [3 5- Bls(trlfluororrethyl)phenyl] N[ 3R- 2, 3- di hydr o- 2- oxo- 5-
phenyl -1-(2,2,2-trifl uorS&lllmhoﬂleehdmdlmnﬂoﬂl]mmlcompounds of this

yl'lacet am de. invention is (-)-2-(3,5-Dichlorophé&fyl)-N-[3R-2,3-dihydro-2-0x0-5-
“ phenyl-1-(2,2,2-trifluoroethyl)-1H-benzo[e][ 1,4} diazepin-3-yl]Jacetamide.

-0

Other examples of embodiments of this invention are:
3-Cyclohexyl-N-[5-(2-fluorophenyl)-2-oxo-1-(2,2,2-trifluoroethyl-2,3-

15 dihydro-1H-benzo[e][1,4]diazepin-3-yl]propionamide.

20

.
14

25 3,4-Dich]oro-N-[5-(2-ﬂuorophényl)-2—bxd—1-(2,2,2-triﬂuoroethyl)—2,3-
dihydro-1H-benzole][1,4] diazepin—3 -yl]benzamide-.
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, 2-trifluoroethyl)-1Hbenzo[e][1, 4] di azepi n-3-yl]acetam de 15
20
-(3-Trifluoronet hyI phenyl)-N-[ 3R 2, 3-di hydr o- 2- oxo- 5- phenyl -

2 2-trifluoroethyl)-IH benzo[e][1, 4]d| azepi n- 3-yl ] acet am de
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2 (2-Trifluoronethyl phenyl)-N[3R-2, 3-di hydro- 2- oxo-5-phenyl -
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(-)-2-[3 5-Bls(tnﬂuoromethyl)phenyl]-N- 3R-2 3-d1hydro-2-oxo-5-
phenyl-1- (2,2 2-tnﬂuoroethyl)- H-benzo[e][l 4]d1azepm-3- |

~ yljacetamide.
C F3 C F3
o [ §e!
O N CFq

?

(-)}-2-(4-Triftuoromethylphenyl)-N-[3R-2,3-dihydro-2-0x0-5-phenyl-1-
(2,2,2-trifluoroethyl)-1H-benzo[e][ 1,4] diazepin-3-yl]acétamide

(-)-2-(3-Trifluoromethylphenyl)-N-[3R-2, 3-d1hydro-2-oxo-5—phenyl-l-
2,2 2-tnﬂuoroethy1)-1H-benzo[e][l 4]d1azep1n-3-yl]acetam1de '

>

25



(2,2,2-trifluoroethyl)-1H benzo[e][1, 4] di azepi n-3-yl ] acet am de

CF3 W0 96/05839 - [err] 10 PCT/US95/10500
{-X2- (2 4- Di chl orophenyl ) - N-[ 3R- 2, 3-di hydr o- 2- oxo- 5- phenyl -1- (2, 2, 2-
trifluoroethyl)-1H benzo[ e][1, 4] di azepi n-3-yl ] acetam de 15

[err] 20

(-)-2-(3-Chlorophenyl)-N-[3R 2, 3-di hydr o- 2- oxo- 5- phenyl -1- (2,2, 2- 25
trifluoroethyl)-1H benzo[ €] [ 1, 4] di azepi n- 3-y(f] acet ani de

CF3 30 [err]. WD 96/ 05839
PCT/ US95/ 10500 '

(-)-2-(2-Trifluoromethylphenyl)-N-[3R-2,3-dihydro-2-ox0-5-phenyl-1-
(2,2,2-trifluoroethyl)-1H-benzofe][ 1,4]diazepin-3-yljacetamide

(-)-'2-(2,4-Dich_lorophenyl)-N-[3R-2,3-dihydm—Z-oxo—S-phenyi—l-(2,2,2-
trifluoroethyl)-1H-benzo{e][1,4]diazepin-3-yl}acetamide

15
Cl
()
Cl
20
(-)-2-(3-Chlorophenyl)-N-[3R-2,3-dihydro-2-0x0-5-phenyl-1-(2,2,2-
25 ' .

trifluoroethyl)-1H-benzo(e]( ! ,4]diazepin-3-yljacetamide

s - . . KA



8 (-)-2-(4-Chl orophenyl)-N-[3R-2, 3-di hydr o- 2- oxo- 5- phenyl - 1- (2,2, 2-

trifl UWWQ | H- benzo[ e] [ 1, 4] di azepi n-3-yl ] acet am de pcT/USIS/II0500 -
CF3 [err] 10 >
(+)-2- (3 5-Di chl orophenyl ) - N-[ 2, 3-di hydr o- 2- oxo- 5- (4-f | uor ophenyl ) -1 -
(2,2,2-trifluoroethyl)-1H benzo[e][1 , 4] di azepi n-3-yl]acetam de _
[err] 15 F3C 20 F
(-)-2-(2,4-D chlorophenyl) N[ 2- oxo- 5- ( 4- f$uoropheny|) 1-(2,2,2- 25
trifluoroethyl)-2, 3- dlhydro 1H—benzo[e][1 4] di azepi n- 3- yI]acetan1de
[err] 30

(-)-2-(4-Chlorophenyl)-N-[3R-2,3-dlhydro-Z-oxo-S-phenyl-1-(2,2,2-

trifluoroethyl)-1H-benzole][1,4)diazepin-3-yl]acetamide

(CF3'
Cl
O
O nuhlj
10 | ;

(+)-2-(3,5-Dichlorophenyl)-N-(2,3-dihydro-2-0x0-5-(4-fluorophenyl)-1 -
(2,_2,2-triﬂuoroeﬂ;yl)—lH-benzo[e][1,4]diazepin-3-yl]acetamide -

15

20

(-)-2+(2,4-Dichlorophenyl)-N-[2-0x0-5-(4-fluorophenyl)-1-(2,2,2-
25 trifluoroethyl)-2,3-dihydro-1H-benzo[e]{1,4]diazepin-3-yl]acetamide

30
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2 5<Bi s(trifluoronethyl)phenyl]-N[2-o0xo0-5-(4-fluorophenyl)-
1-(2,2,2-trifluoroethyl)-2, 3-di hydro- 1H benzo[e] [1, 4]diazepin-3-yl]-

acet anm de

[err] 10

(-)-2-1{2,4-Bis(trifluoronethyl)phenyl]-N[2-0x0-5-(4-fluorophenyl)-1-
(2,2,2-trif|uoroethyl)-2,3-dihydro-lFFbenzo[Q][1,4]diazepin-3-y|]-

acet am de
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1-(2,2 2-tnﬂuoroethyl) 2,3-dihydro-1H-benzo(e][1,4]diazepin-3-yl]-

acetamide
.F c | GFs
°~
O N7 CF

CJ
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(-)-2-[2,4-Bis(triﬂﬁorométhyl)phenyl]-N-[2-oxo-5-(4-ﬂuorophenyl)- 1-
(2,2,2-trifluoroethyl)-2,3-dihydro- 1H-benzole][ 1,4]diazepin-3-yl]-

acetamide
Fac

F

.
L]

2-(3,5-Dichlorophenyl)-N-{2,3-dihydro-2-oxo-5-phenyl-1-(2,2,2-

'triﬂuoroethyl)-lH-benzo[e][l' ,4]diazepin-3-yl]acetamide

15



30 WO 96/ 05839 | ' PCT/ US95/ 10500

10 WO 96/05839 _ [err] 5 10 PCT/USIN1058Q e|
process for preparing the conmpounds of this invention is schematical |y .
exenplified belowin Schene |, and these steps are well known in the
art and/or described in the Exanples that foll ow. 15 - 20
' 10 |
FoC - Cl

CChy e

5 =N

10 A novel process for preparing the compounds of this ‘
invention is schematically exemplified below in Scheme I, and these
steps are well known in the art and/or described in the Examples that
follow. :
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Schene 1 cont'd. CF3 5 _ :
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Scheme 1 contd,
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The novel conpounds of the present invention have the phar macol ogi cal
properties required for antiarrhythmc agen; of C ass 11, nanely

t hey denonstrate prolongation of QTc-interv , and dose . dependent

i ncreases in ventricular refractoriness. This is acconplished wi t hout

effecting heart rate, nmean arterial pressure and PR and QRS
i nterval s. Mdest increases in LV+dP/dt (left ventricular change in

pressure with tine) is cPhenevee] conpdiaids éfherepresnPiivEntiviPha e the

t he i nducti on

ventricular t

10

15

20

25

Rl R AL BT ilS TS Yor AR RILL AgESY Class
II1, namely they demonstrate prolongation of QTc-interval , and dose
dependent increases in ventricular refractoriness. This is accomplished
without effecting heart rate, mean arterial pressure and PR and QRS
intervals. Modest increases in LV+dP/dt (left ventricular change in
pressure with time) is observed. Further, these compounds suppress
the induction of PVS (Programmed Ventricular Stimulation) induced
ventricular tachyarrhythmias.

These compounds are effective in treating and preventing all
types of arrhythmias including ventricular and atrial (supraventricular)
arrhythmias. The compounds of the present invention are especially
useful for controlling reentrant arrhythmias and prevent sudden death due
to ventricular fibrillation. These compounds are also effective in treating
and preventing impaired cardiac pump functions.

In the novel method of this invention of treatlng arrhythmia,
one of the compounds or pharmaceutically acceptable salt thereof, is
administered in an amount ranging from about .0001 to about 10 mg per
kg of body weight per day, preferably from about .0001 to about 2 mg per
kg of body weight per day, and more preferably by intravenous delivery
of from about 0.0003 to about 0.3 mg per kg of body weight per day, or
when given orally from about 0.03 to about 1 mg per kg of body weight
per day, in a single dose or in 2 to 4 divided doses.

These compounds, or pharmaceutically acceptable salts
thereof in the described dosages, are administered orally, intraperitone-
ally, subcutaneously, intramuscularly, transdermally, sublingually or
intravenously. They are preferably administered intravenously or orally,

~ for example in the form of tablets, troches, capsules, elixirs, suspensions,

30

emulsions, syrups, wafers, chewing gum, or the like prepared by art
recognized procedures. The amount of active compound in such
therapeutically useful compositions or preparations is such that a suitable
dosage will be obtained.



10 These conpounds are effective in treating and reventing all
t ypes WD %/08839t hni as i ncl uding ventricular and atri al HSF&??—%!WUI ar)
arrhythm as. The conpounds of the present invention are especial ly P
useful for controlling reentrant arrhythm as and prevent sudden death due

to ventricular fibrillation. These conpounds are also effective in treating
and preventing inpaired cardiac punp functions. I'n the
novel method-of this invention of .treati ngﬂar rhyt hm a, one of the
conpounds or pharmaceutically acceptable salt thereof, is

adm nistered in an a nt ranging from gbou 0001 t.o ahbout .10 per
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prepared byrgdﬁcet}ﬂ)ﬁe g@ﬂayﬁcﬂgﬁmnmreﬁnn he armunt of .active conpound

i n such t her ape ful, cp 03| | oNsS. Ofr arations is such
that a 91| table - L%%gg@(égl afthythmi ?s mﬁﬁ&)&? nts '
- PCT/ US95 105ﬂﬁch provide for sodium channel blockade, including those cdmipounds

These conpoy

IS ot VR Spb P SR et Sy o s e =t

car di ovascuk:ammmdmresqumdme(:lpaecmnmmidasdlsqpyramldeahdocaneant i arhyt hnic
t -
agents, Vas?&édlﬁidg Ie c"ﬁéﬁiﬁ?ﬁ%?‘i‘gﬁﬂg % gl TYXSH hfitafthytHirhic angi O

tensin |1 antagoni These

conpoungs c&RATRO b @P@%&h%& 2ZGRIS block Sympwppﬁga%"rl%t hm a and
| pai r ed canemliléaw?mﬁmMéla@mﬂommpmd@ar@pmpranom arid degbitolol. By s.

including 1 gl a0 an%arﬁlyt%'ﬂ gent§ is heant thse Sompounds which prolong
the effective refractory period without altering the resting membrane
potential or rate of depolarization. In addition to the novel compounds of
this invention, compounds such as amiodarone, bretylium and sotalol are
considered to be in this class. Class IV antiarrthythmic agents are effective
in calcium channel blockade. Exemplary of this class of compounds are
diltiazem and verapamil. Further definition of these classes can be found
in Pharma Projects, section C1B, May 1993, which is hereby

incorporated by reference.

Exemplary of vasodilators are compounds such as _
papaverine and isosorbide dinitrate. Examples of angiotensin converting
enzyme inhibitors iinclude enalapril, lisinopril and captopril. Examples of
"diuretics include hydrochlorothiazide and acetazolamide. The pharma-
ceutical agents listed herein are examples and do not represent a complete
listing of the many compounds in these classes which are contemplated
by this invention.
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Feduce the frequency of defibrillator firing. 10 By dass |

anti arr hywydoipsgagent s i s nmeant those agents whi ch pr QTASISAS080diI um

Lchannelx bl ockade, including those conpounds whi ch exert a menbrane
~stabilizi ng effect. Exenplary of this class of ~ .conpounds are

qui ni di ne, procai nam de, di sopyram de, |idocane, t ocai ni de,

fl ecai ni de' and propafenone. By Class |l antiarrhythmc conpounds is

meant those agents which bl ock synpathetic al§ivity. Exenpl ary of

this class of conpounds are propranolol and acebutolol. By Class |11

antiarrhythmc agents is neant those conpounds which prol ong t he
effective refractory per [Tt astivioyof she eoi uﬂdsdmbujlherdmase
potential or r t $ 0, s of
Phi o i nvent 1 oniniafbyREBEe Béﬁ?safé‘*ﬁsna% ePﬂe‘%%& SBEJEr A

Pum an
consi dered to i enrrents as determined by th HPEOtRgOht s ar e

effective in calci

conmpounds are . dil tpagt?’n?g t\?g‘*f’g;f)’g%ﬁ %li hﬁaﬁ“ﬁ"n?ﬁ%‘rg&?ﬁﬁhese
classes cag bePiuaatricul armypmaqsmmgaj%g voltageciumpieshisane i ch
is hereby =25 dem%&@irﬂﬂéﬁhlbﬁlseﬁlﬁrér(%gumem and Jurk1ew1cz I@Q{ITH'WDY of

di |
o " BRI E e Hteved s R Bl RSSRRRTT . .

i nlcl gdehegal asenslmvi kib ﬂiassalﬂmtlahrhﬁhmmlmnﬁ J. Gen Rhym?l i cls
n r

hoents 11t é"l?ﬁ%f@ 85 Bre A by séf #Hi ({ollagsnase afid” ' °°

|b i s{ |h Ing ?L%Etepmwe;)odmmn ofiLangandenf edrhemmSmgiamMmaeéhen
y

PCT/ US95/ 10 500*’83383 clamPediifg 43thm square-bore pipettes filled with QSS M

The activity oKglueonatepddaM&ECL 5 saM K(2IATR;sCells are b&&b%m Aysolutien

agents is rreasuorzmhm fin1m1~hd32NaGlp4ﬂ@t;kl 2MgClgr 10 HBPES, 10 glidoser ]
currents as det égggf ol l owi ng test protocol.

Qut war d pot assP neasured in single guinea 5 pig
ventricul ar rryocyt es usi Bach celbismaihtained atgdolding btemralq;fGSO mV.

described P dgig) teFORFIARCRs a8 HPPIE 44 vBitdgd Yﬁﬁn‘p%"i‘r{i&x -8989-50 v,
and as steps to -10 mV (0.5 s) and +50 mV (1.0 's). IK] is measured as
peak outward current during the voltage ramp. IKr is measured as tail
currents upon repolarizatidn from -10 mV to -50 mV. IKg is measured
as time-dependent current during the pulse to +50 mV. Currents are
measured during control, then after exposure to drug at two different
concentrations.

Employmg this test the compounds described hereln have
an IC50 of less then 100 nM as IKs blockers. The compounds of this

invention are at least 10 times more potent in the blockade of IK s than of
blockade of IK;.
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‘30 - Example ]

(+)-3,5-Dichloro-N-[3R-2,3-dihydro-2-oxo-5-pheny}-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yl]benzamide.



conponents of cardiac del ayed rectifier Klerr] current: differential -
sensi t wo d¢/osesy bl ock by Class Il antiarrhythm c agents. PEI/USOSIG3Ng S| O] .
96: 195-215). Myocytes are-isolated by enzymatic (coll agenase and s
prot ease) digestion of Langandorf perfused hearts. Single cells are then
vol tage cl anped using 1 mm square-bore pipettes filled with 0.5 M

Kgl uconat e,
cont ai ni ng,
pH 7.2,

voltage ranp. I[err] is neasured
repol arization from-10 nV to

25 MM KCl, 5 nMK(2)ATP. Cells are bathed in a solution
in m\: 132 NaCl, 4KO, 1.2 mg®b[err], 10 HEPES, 10 gl ucose:

tenmp. 35[err]C. Each ceII Is maintained at a
hol di ng potential of -50 nV. Test depol arizations are applied as
vol tage ranps from-85 to -50 nv, CF3 and as steps to -10 nV (0.5 s) and

+50 nV (1.0 s). IKI is neasured as ('_f) peak outw@id current during the

O  guents upon

ured 20 as

ti me- dependent current during ‘fﬁi \ rrents are
measured during control, then poslite to driyg at two different
concent%atlons ' . 'nploylng this t@&t the conpounds

descri béd herei n have

bl ockers.

potent in the bl ockade of I[err]

EXAMPLES
(+)-3,5-Dichloro-N[3R-2, 3 di hydr o- 2- oxo- 5- phenyl -1 -(2, 2, 2-

L £ vor ?% E%UM—” berpfiparition b d, szanyar@»wbkaeswmw (22,20 96/ 05839

CF3
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invention are at |least 10 tinmes nore
h of bl ockade of I[err].
30 ' o Exanple 1 30

The conpoundé of thIS

trifluoroethyl)-1H-benzofe][1 4]d1azepme

A solutlon of 5-phenyl-1 4-benzod1azep1ne-2-one (J Org.

- Chem., 1962 27, 3788)(50 g, 0.211 mole) in DMF (100 mL) was treated

with cesium carbonate (103.5 g, 0.317 mole) and trifluoroethyl
iodide. (109 7 g, 0.525 mole). The mlxture was stirred at 50°C overnight.
The reaction mixture was then poured into water (2 L) and extracted with
'ethyl acetate (3 X 1 L). The combined ethyl acetate fractions were dried
over anhydrous magnesium sulfate, filtered and concentrated at reduced
pressure. The residue was crystallized from ethyl ether to give45 g

(68 %) of the product MP = 130 - 131°C;

IH NMR (CDCI3, 300 MHz) & 7 .65-7.60 (m, 2H), 7 60-7 45 (m, SH),
7.40-7.20(m, 2H), 5.25 (dq, J = 14, 8.6 Hz, 1H), 4.82(d, J = 10.5 Hz, 1H),
4.15 (app sextet, J = 8.6 Hz, 1H), 3.81 (d,J = 10.5 Hz, 1H)

StepB: .  Preparation of 3-Azido-5-phenyl-1-(2,2,2-trifluoroethyl)-
1H-benzole][1,4]diazepine.

To a stirring solution of 5-phenyl-1-(2,2,2-trifluoroethyl)-
1H-benzo[e][1,4]diazepine (70 g,0.22 mol) in THF (1500 mL) cooled
to -70°C was added potassium tert-butoxide(1.1 eq, 0.24 mol, 240 mL of
a 1 N solution in THF) dropwise over 15 min. A solution of 2,4,6-
triisopropylbenzenesulfonylaZide (74.8 g, 0.24 mol) in THF (250 mi)
was added over 5 min. This was stirred for 10 minutes and acetic acid

¢



[err] 5 Step A Preparation of

2, 3-di hymvosmosm 5-phenyl -1-(2,2,2- 10 PCT/US95/10500
trtfluowoethyl) 1H benzo[e] [ 1, 4]d|azep|ne A sol ution of
5-phenyl - 1, 4- benzodi azepi ne-2-one (J. Og. Chem, 1962,27, 3788) (50
g, 0.211 nDIe) in DVF (100 nL) was treated wi th cesium carbonate
(103.5 g, 0.317 nole) and trifluoroethyl 15 iodide.(109.7 g, 0.525 nole).
The m xture was stirred at 50[err] C overnig 7 The reaction mxture
was then poured into water (2L) and extracted wth. ethyl acetate (3 X
1 L). The conbined ethyl acetate fractlons were dried over anhydrous

magnesi um sul f ¢t@mlk; 063 mel hmscitﬂd%’n r@acmmauewed to wapnd®sure. The
resi due mas craﬁﬂﬁé ﬂﬁﬁﬂpé o sdtd. NaHCDpf the

oot e S e L %% Lokl e )

14, 8.6 Hz, |Hy udo@sZpHaseJmsJéitﬁathd with ethyl acetdte{500anb).sFh¢ Combineds. 6
bz, 1H), 3.81 ?E‘gafm(: }a}}gtf ‘P’F%‘? Wﬁ%ggt\iﬁh water (§669nﬁ) the):a brite @d(ﬁnL?f

3- Azi do- 5-phen
| H benzo[ e] [ 1, mmgammhyers were drie w1th Na2$604and evapomteditotd brown

o) T i (o e i T bR R Srocp I o °
tert - but oxi de(ThQ élqratwas eoncentrate anst c omatqgraphedowgr sdica gelrelnting
dropwi se over

~triisopropyl benzegzei g"‘g} A?% 368 glgezz}lnorr%lleg 8|9ngTI—'|II;l’le( (Z:glélbrﬂj)ed yield
was addedégyer g (ﬁ: 10 mi nutes and acetic acid

WD 96/ 058 1H NMR (CDC13, 300 MHz) 6 7.70-7.26 (m,9H), 5.28-5.1 2GR, 1H)5/ 10500

- 4.63 (s,1H), 4.35-4.10 (m,1H).

1s Step C: Preparation of racemic 3-Amino-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepine.
" To astirring solution of 3-Azido-2-oxo-5-phenyl-1-(2,2,2-
..:_-_triﬂuoroethyl)-2,3-dihydro-lHQbenzo[e][1 ,/4]diazepine (83.4mmol,30g) in
300mL ethanol and 150mL THF was added 10%Pd/C (10 wt%, 3.0g).
Hydrogen gas was bubbled through the solution for 8h. The reaction was
filtered and evaporated under reduced pressure. The residue was
crystallized from ethyl ether to give 20.0g of white crystals. Another 4g
was recovered from evaporation and recrystallization of the filtrates.
Combined yeild, 86.7%.
MP = 141 - 143°C;

1H NMR (CDCI3,300 MHz) § 7.70-7.26 (m,9H), 5. 28-5 12 (m,lH) 4.57
(s,1H), 4.35-4.10 (m,lH) |

20
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3% StepD:  Preparation of 2-Amino-N-[2-0x0-5-phenyl-1-(2,2,2-

trifluoroethyl)-2,3-dihydro-1H-benzofe][ 1 ,4]diazepin-3-yl]-
3-phenylpropionamide



17 | (40 m., 0.63 nol) was added and the reaction allowed to warmto
anbi enwo ssrgsssvat ure. The reaction was poured into satd. REFUSSS/10500- .(1500

nm.) and ethyl acetate (1L). .The phases were separated and the ‘agqueous.
phase was extracted with ethyl acetate(500 m.). The conbined 5 organic
| ayers were washed with water (500 nL) then brine (300nlL). "~ The

organic layers were dried with NaJerr]SO err] and evaporated to a brown
foam This was triturated with ethyl et hel8t o give 65 g of a white powder.
The filtrate was concentrated and chromat ographed over silica gel eluting
wi th 30% eth acet at e/ hexane to qive another_8.9 g..The conbined yield

was 74 g 93 a smnngsg unqmop‘ca- o-Qeoxqéyhmyb@dz 3294, 300 M)
[err] 7. 70- 7ts3fiub dl%-iH- [e|][[;11 4 Cha@ép{n% 1H), - 4. 35-4. 10
§, Am no- 5- pfP ) mn ﬁrpﬁ;a jO?ﬂ'nf. was added N-Benzyloxy-D-
t][l ;l xglr ggt Phgholdibﬁmgsz(gkﬁhﬁnél 27601868 -Dimethylashinépropyl)-309 sol ution
Cri 11 uog oot S IcabatifriAR ByafodiuRride 0 2mek?2.958) 484 ks ammol | 30q) i n
300nL et hanhydmxybeimﬂ:laibl‘e hydrate (46. llﬂﬁmlL&ZBg@ ﬂiﬂﬁs v@awgin‘edm robir ogen
??Ist \é\?Zdb;ﬁ "u '%fmgk ander rtgguceélgagggﬁlrl-emﬁlﬁg resi u§?wggo
crystall i zeKH G&mdw;xtractedrwm efhyd agetate (2x60Amle). cThe wsganicAlayersr 4g
0 e e s el
(CDCl [eyg1, fﬁ%y ere siried BVltherF mguéﬂa,tqnp eyapprated
(2 SArln H)no ﬁlr ?gnge%?%dﬁﬁdd'@ressurez 66.53gc0f Bh orafige foani, whichf contained
trifluoroet ﬁEH )i e@ﬁwmm&ﬂf@qﬂ Qge’yr? \158)([1} 20H), 5.62-
3- phenyl pr ofi5H ém, ), 5.48-5.00 (m, 4H), 4.72-4.60 (m, 1H), 4.25-4.05 (m,1H)
3.32-3.05 (m, 2H). This material was camed on without further
purification. '

To a stirring solution of 2-(N-Benzyloxyarmno)-N-[2—oxo-5-phenyl-l-
(2,2,2-trifluoroethyl)-2,3-dihydro-1H-benzo[e][ 1,4]diazepin-3-yl]-3-
phenyl propionamide in 1L ethanol was added 10% Pd/C (15 wt%) and
hydrogen was bubbled through the reaction for 2h and then left stirring
under 1 atm. hydrogen overnight. Hydrogen was bubbled through the
reaction for an additional three hours the following morning. The
reaction was then filtered, the catalyst was rinsed with 1L methylene
chloride and evaporated under reduced pressure. The resulting solid was
dried under vacuum overnight to give 44.46g of a white solid. This was
chomatographed over silica, eluting with 1% MeOH:EtOAc. The pure
upper Ry fractions were collected and evaporated under reduced pressure.
The mixed fractions were collected, evaporated and rechromatographed.
The pure fractions were collected and combined with the above pure

“fractions to get a combined yield of 18.11g, 83.5% of the upper Rf
diastereomer. 1H NMR (CDCI3,300 MHz) § 8.94 (d, J=8.6Hz, 1H),
7.65-7.10 (m, 9H), 5.64 (d, J=8.6 Hz, 1H), 5.28-5.12 (m, 1H), 4.57 (s,

1H), 4.35:4.10 (m, 1H) 3.71 (dd, J=9.8 and 3.9 Hz, 1H), 3.34 ( dd,

J=13.9 and 3.9 Hz,1H), 2.79 (dd, J=13.9 and 10.0 Hz, 1H). The Absolute

-
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WD 96/ 05839 PCT/ US95/ 10500
18 . WO 9%mss3sstirring solution of 3-Anm no-2-oxo- 5- pheny PCTASIS/10500
triflueroethyl)-2,3-di hydro-1H benzo[e][1, 4] di azepi ne

*(92. 2mmol , 30. 74g) in DMVF (300nL) was added N-Benzyl oxy-D-

Phenyl al ani ne (92. 2nmol , 27. 6g), 1-(3-Di nethyl am nopropyl)-3- 5

et hyl car bodi i m de hydrochl oride(0. 12nol , 22. 95g) and 1-

hydr oxybenztri azol e hydrate (46. 1nmol, 6. 23d)9. This was stirred at room
tenperature for 2h. The reaction was then diluted with 1L of 10%

KHSO err] and extracted with ethyl acetate (2x600nL). The organic | ayers
wer e conbi nedsterepchemistryat 6-3 of the benzedinzeping singywas deteranined to
(600nL). They, IR Al sbrine and sodi um sul fate and evapor at ed
under reduced(mpf[e) S)Sr%fsﬁggag}g%gof an orange foam which contained _
ethyl acetate by NMR NWVR 1H (CDCl[err]) [err] 7.75-7.18 (m 20H), 5.62-
5.55 (m 1H), "Phéowe?Rf Matétl cdrrédpdnditig(t0 C13(S) walbsclafld 45Wel.
3.32-3.05(m 2H). This material was carried on w thout further
purificatd on. To a stirring solution of

2- (N- Benzyl oxyam no) - N- [ 2- oxo- 5- phenyl - 1-

Shemyt or opi MHEES | el SARKERES Air it g2,

hydr ogen was bubbl ed t htrflypreethyl=4H-benzolel[ bé epine. | eft stirring

under 1 atm hydrogen overni ght. Hydrogen was bubbl ed through the
reaction for an additiopal three hours the fallpow prning., Th
reaction yas then filte & SHFANg solufion &%Mﬁ%ﬁgﬁgﬁ%&m&rbne _
chl'ori de ‘and ¢yamtrfladrocth )~2§§-dﬂ?ﬁﬂﬁ-¢§§béﬁzo[€]m§1,4%ﬂbépﬁﬂ3s 1i3L was. -

120 RTS8
_lIJ_ Ege;ﬁ >|?fédf ][ ?cmmhwaskadded(phelmﬂadoﬂndcynatpd&ﬁd'kmhnﬂég memobe dTpisewasir e.
The pure fr a?f‘ﬁ?ﬁ*é%}y*?éf%@%té?{iég%égﬁ‘i’%ﬁ%@%%d THE reaEfiGhCaS ki BB6led

fracti on%o glexcmtxfﬁmqwmac .73ank1 9,285 mob added andtherreaction

di ast er eotrer. @ Iz tfrd.8 ‘dirribe ¥ , 30
7.65-7.10 (m'% , 5.64 (d, =3.h%%9,t 1H,. 5. 28-9%2'(gm apﬁ@s’]é’?)s
1H), 4.35-4. 16mmpesaure Tor 2.9choursghg reaetion gvag,cvapgrated d?_ra%f,{uced
J=13.9 and 3.Prddsute;)chromédtogetiphet-#3tHP90110: 1€ thethylehe)chldhideApetharicl:

acetic acid:water. The low Rf spot was collected and evaporated under
reduced pressure with no heat. The residue was taken up in 600 mL.
methylene chloride and washed with 300 mL saturated NaHCO3 and
300 mL water. The solution was dried over Na2S0O4 and evaporated
under reduced pressure. The residue was crystallized from ethyl
acetate:hexanes to give 6.65 g of a white powder . MP = 162 - 164°C;
1H NMR (CDCI3,300 MHz) § 7.70-7.26 (m,9H), 5.28-5.12 (m,1H), 4.57
(s,1H), 4.35-4.10 (m,1H). -

[a]lD =+72.9° (c=0.7, MeOH)

20
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The (-)-3S enantiomer was prepared in the same fashion from the Lower
Rf product of Step D. |
MP = 156 - 158°C; _ .

- 1H NMR (CDC13,300 MHz) § 7.70-7.26 (n,9H), 5.28-5.12 (m,1H), 4.57
(s,1H), 4.35-4.10 (m,1H).
[a]D =-71.2° (c=0.66, MeOH)

30



WD 96/ 05839 PCT/ US95/-10500

19 woPs85839cheni stry at G 3 of the benzodi azepi ne ri nBCHESI¥S® ni ned
to be (R by X-Ray anal ysi s. The |l ower Rf material corresponding-
to CG3(S) was isolated as well. 5 Step E Preparation of

3(R).- (+) - 3- Am no- 5- phenyl -1- (2, 2, 2-

trifluoroethyl)-IH benzo[e][1,4] diazepi nm - To a
stirring solution of 2-Am no-N-[2-0x0-5-p yl-1- 10

(2,2,2-trifl.uoroethyl)-2, 3-di hydro- 1H benzo[ e] [ 1; 4] di azepi n- 3-yl ] - 3-
phenyl propi onam de (13.6 g, 28.3 mmol ) in nethylene chloride (136 m.).
was added phenyl isothiocynate (3.87 nm., 34.0 mmol ). . Thi's was © stirred

overni ght atSgpiFent tp tioneof (e 3;5%Bi¢hmromlels[3ma;3xdihyaﬁb 2-0%0-5

[ fl
oo |0 onns s SroPUERY LT riaCS By B LA RAEbES. 1
tenperature for 2.5 hoy}]bennamdentlon was evapor at ed under reduced

pressure, chromatographed with 90:10: 1: 1 net hyl ene chl ori de: net hanol :
acetic acid:water. The_ | ow Rf spot was cqllected and evaporated under

reduced pressure W|th @ameamngﬁ@lumeﬁéﬂoﬁ& agunQpﬁwpheewb-ln( 242-

- et hyl enﬁ el [EHI d éj(stge% @1’)(‘11‘1 DMF 300 ni
e AL N 1 DbV iRy TST S bl
al\ll‘li/gt ?Egghfé ﬁ?dchl@lﬂd 434&%n 230 ramdl) | #nd dvlpdro ﬁ(iizole l_/kﬁ:ate - 1H
S e s [ e
| This was stln'ed at ambient temperature for 2 e reaction was
diluted with 500 mL satd. NaHCO3 and extracted W1th 2x 300 mL ethyl
acetate. The _combmed organics were washed with 10% KHSO4 (200
- mL), brine (200 mL), dried over Na2S04, and evaporated to a white
foam. This was chromatographed over a 75 x 200 mm silica column
eluting with 20% ethyl acetate:hexane. The pure fractions were collected
and evaporated under reduced pressure to give 8.5 g of a white foam
which was crystallized from 15% ethyl acetate:hexane to give 5.3 gof a
white powder . mp—140-1'43°C [a]D=+47.9°; 1H NMR (CDCI3, 300
MHz) § 7.85-7.75 (m, 2 H), 7.70-7.20 (m, 9 H), 5.78 (d, J=8.1 Hz,1 H)
5.30-5.15 (m, 1H), 4.30-4.15 (m, 1H)
~ Analysis Calcd. for C24H16CI2F3N302:
C, 56.93; H, 3.19; N, 8.30; Found: C, 56.81; H, 3.17; N, 8.17.

15
20

25 The followmg examples were prepared by a procedure substantlally as |

descnbed for Example 1, Step F.
Example2

3% (1-2-(3,4-Dichlorophenyl)-N-[3R-2,3-dihydro-2-0x0-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yljacetamide.



The (-)-3S enantioner was prepared in the same fashion fromthe Lower

Rf produBO2s0s8¥%p D. 30 MP = 156 - 158C; 1H NVR ( COEFTASPY1088h \iz)
Jeer] 7 70-7.26 (m9H), 5.28-5.12 (m1H), 4.57 (s,1H), 4.35-4..10
(mlH). [[err]]D = -71.2 (c=0.66, MOH) WD 96/ 05839

PCT/ US95/ 10500 20 Step
F: Preparation of (+)-3,5-Dichloro-N[3;2, 3-di hydro- 2- oxo- 5- :
phenyl - 1-(2, 2, 2-trifluoroethyl)-1H benzo[ e El, 4] di azepi n- 3-

yl ] benzam de: To a stirring solution of

(+) - 3R-3-am no- 5-phenyl -1-(2, 2, 2- CF trifluoroethyl)-1H benzo[e][1, 41

di azepine (5.6 g, 16.8 nmml) in 3 (50 n.) ks added

1- (3- Di net hyl am nopr opyl - 3- et hyl ca bodo m d Jhydrochl ori de(4. 44 g,
23.0 mol ), and 1 -hydroxyben a} hydridt e €111 g, 23.0 mml)
and 3, 5-Di chl or obenzoic acid ) , 3_X D This was stirred at
anbi ent tenperature for 2 ho The rleagy i oM diluted with 500 niL
'satd. NaHCO3 and extracted wt N acetate. The

conbi nedsor gani cs were washed with 10% KHSO err] (200 m.), brine (200
m.), dried over Na[err]SOerr], ANevaporated to a white foam This
was chromat ographed over a 75 x mmsilica colum 15 eluting with 20%
et hyl acetate: hexane. The pure fReetions were collected and

evapor at ed under reduced pressure to give 8.5 g of a white foam whi ch
was crystallized from 15% ethyl acetate: hexane to give 5.3 g of a

whi te powder mpp2126221%C; (pIB=108%47. 9[err]; 1H NMR (CDO [err], 300

MHz) 8 7;85- ngm(ggyag (7nw.7|;-\|15(ﬁ1 82 ngd'ﬁgkm{z, 20
o TH irﬁi”d[lii')ﬁ 2B A Dra: 110, 425-4.05 (m, 1B, 965665 7Y, 16, N, 5. 30:
Found: C, 56.Agalysis Tdléd. for €2$H18C12F3N302-0 85 H20:

C, 56.06; H, 3.71; N, 7.84. Found : C, 56.03; H, 3.53; N, 7.82.

15 Emmnbi

(-)-2-(3,5-Dichlorophenyl)-N -[3R-2,3-dihydro-Z-oxo-S—phenyl-l -(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yl]acetamide

ek o c
O g:jf"ﬂjl/@cu
- g

mp=93-100°C, [a]D = -5.7°;

IH NMR (CDCI3, 300 MHz) 87.65-7.15 (m, 12H), 5.78 (d, J—8 1 Hz,
1H), 5.25-5.10 (m, 1H), 4.25-4.05 (m, 1H), 3.65 (s, 2H);

Analysis Calcd. for C25H18CI2F3N302 .

C,57.71; H, 3.49; N, 8.08; Found : C, 57.41; H, 3.48; N, 8.12.

20

30



25 The f

ol I owi ng exanpl es were prepared by a procedure substantially- as

descri maslodiessasexanpl e 1, Step F. PCT/US95/10500 - - -
Exam e 2

(-)-2-(3,4-Di chl orophenyl)-N[ 3R 2, 3-di hydr o- 2 0xo0- 5- phenyl -1- (2, 2, 2-
trifluoroethyl)-1H benzo[e][1, 4] di azepi n-3-yl]acet am de. WO 96/ 05839
PCT/ US95/ 10500 21

[err] -5 mp=219-221C;, [[err]]22-10.8[err]; 10 1H NMR
(cbC[err],300 MHz) [err] 7.65-7.15 (m 12H), 5.78 (d, J=8.1 Hz, - - 1H)
5.25-5.10 (m 1H), 4.25-4.05 (m 1H), 3.56 (s, 2H); Analy5|s Calcd
for Qerr]Herr]d [err]Flerr] N err] OExample 45 H[err]O C, 56.06; H,
3.71; N, 7.84. Found: C, 56.03; H, 3.53; N, 7.82. 15

Exampl e 3

(-)-2-(3,5- b)c%[asmamumlmh&mm& éﬂwﬂkﬁﬂ-ﬂm 5-2, 2.
Uri 1 uor oet pHehyli-(0 70k lnbrddthiydy.2 bl -beazs[dIfL #laizépin-3-yllacetamide

5

10

15

20

25

30

m.p. foam °C, [a]jj = -9.7° (c=0.59,MeOH).
Anal. _Calcd. for C27H18F9N302-0.75 H20:
C, 53.96; H, 3.27; N, 6.99. Found: C, 53.96; H, 3.1; N_, 6.98%.

Example 5

(-)-2-(4-Tn'ﬂuoromethyl§henyl)—N -[3R-2,3-dihydro-2-0x0-5-phenyl-1-
(2,2,2-trifluoroethyl)-1H-benzo[e][1 ,4]diazepin-3-ylJacetamide

K 3.

Q

m.p. 253-255 °C, [a]D =-9.2° (c=0.25, MeOH).



’20 _— [err] 25 np=93- 100C, [[err]]D
-5.7; . WO 96/05889NVR ( CDC13, 300 MHz) 8 7.65-7.15 (m 12H), PCTAISHS0500:-8. 1

_Ft, “ » 1H), 5.25-5.10 (m 1H), 4.25-4.05 . (m 1H), 3.65 (s, 2H);

AnaIyS|s Calcd. for err]JHerr](err]F[err]Nerr]O[err]: C 57.71;, H
3.49; N, 8.08; Found: C, 57.41; H 3.48; N 8.12. WD 96/ 05839

PCT/ US95/ 10500 22

Exanpl e 4 23

(-)-2-13,5-Bis(trifluoromnethyl)phenyl]-N][3R-2,3-di hydro-2-oxo-5-
phenyl -1-(2 ,2,2-trifluoroethyl)-1H benzo[e][ 1, 4] di azepi n-3-yl ] acet am de
[err] 10 Anal. Calcd. for C26H19FgN302-0.05 ethyl ether0.55 H20:

C, 59.03: H, 3.9: N, 7.88. Found: C, 59.05: H, 3.82; N, 7.78%.

'Example 6

2-(3-Trifluoromethylphenyl)-N-[3R-2,3-dihydro-2-0x0-5-phenyl-1-
(2,2,2-trifluoroethyl)-1H-benzo[e][ 1,4]diazepin-3-ylJacetamide

. L@
- O
m.p. 172-173 °C, [o]D = +5.9° (c=0.56, CHCI3).

Anal. Calcd. for C26H19F6N302-0.60 H20:
C, 58.89; H, 3.84; N, 7.92. Found: C, 58.92; H, 3.71; N, 7.98%.

20
Example 7
(+)-2-(2-Trifluoromethylphenyl)-N-[3R-2,3-dihydro-2-0x0-5-phenyl-1-
(2,2,2-trifluoroethyl)-1 H-benzofe][ 1,4]diazepin-3-yl]acetamide
25 ' ' ‘ .

30




mp. foam[err]C, [[err]]D = -9.7[err] (c=0.59, MeOH). 15 Anal. Calcd.  for
Cl err] WoeeanisBieerrf N[err]O[err] O 75 H20: C, 53.96; HPCINUSPS/108006. 99.
Found: C, 53.96; H 3.1; N, 6.98% ) -
Exarrpl e 5 20 '
(-)-2-(4-Trifluoronethyl phenyl)-N-[3R 2, 3-di hydr o- 2- oxo- 5- phenyl - 1-
(2,2,2-trifluoroethyl)-1H benzo[e][1, 4]d| azepi n- 3-yl ] acet am de

[err] 25 30 mp. 253- 255[er24C[[err]]D—92[err](c025
MeCH) . WO 96/ 05839
~ PCT/ US95/ 10500 23 Anal .

Cal cd. for C[err]H[err]F[err]N[err]O[err]O 05 et hyl etherO 55 H20: ' C

5903 M8 1007 PHCq80E =49.6° (€50.48, CHREB)N. 7. 75%

2-(3-Tri f | AmalnCaled. fos (26 H19FeN302:Qi28H20:2_ ox0- 5- pheny! -
(2,2,2-trig, ‘Sgeeﬂﬂg 751N, 18202 OFshd: €] 39264,H) 368 Nag 7%, de :

5

Example 8

(-)-2-(2,4-Dichlorophényl)—N -[3R-2,3 ¥di11ydro-2-oxo-'5-phenyl-l -(2,2,2-
triﬂuoroethyl)-ll_-l-benzo [e][1.,4]diazepin-3-yl]acetamide

m.p. 143-145 °C, [a]D = -22.6° (C=O;73; ‘MeOH).
Anal. Calcd. for C25H18N302CI2F3:

10

20 C, 57.71; H, 3.49; N, 8.08. Found: C, 57.75; H, 3.52; N, 8.09%.
xample
'25 (-)-2-(3-Chlorophenyl)-N-[3R-2 3-d1hydro 2—oxo-5-phenyl 1-(2 2,2-

trifluoroethyl)-1H-benzo[e][1 4]d1azepm-3-yl]acetatmde

| JUQL
30 IIN

' Q



ferr] 10 = 15 mp. 172-173 C, [[err]]D = +5.9 (c¢=0.56, CHC13).
Anal . Calwd.96foss39C[ err]H err]Fferr] N err]0[err]0. 60 H20: PCT/USOSHO5®0: H,
3.84; N 7.92. Found: C, 58.92; H 3.71; N, 7.98% 20

Exanple 7 _ '
(+)-2-(2-Trifluoronet hyl phenyl)-N[3R-2, 3-di hydr o- 2- oxo- 5- phenyl - 1-
(2,2,2-trifluoroethyl)-1H benzo[e][1, 4] di azesoi n- 3-yl ] acetam de 25

[err] 30, WD 96/ 05839 2

PCT/ US95/ 13600 24

mp. 170-171 [err]C, [[err]]D = +9.0[err] (c=0.48, CHCl13). Anal .
Calcd. for (Jerr]JHerr]F[err]Nerr]O[err]-0.25 H20: C, 59.6; H 3.75;

N, 8.02. Foung:p 8898 CHafps8-5M4° (¢=17103,MeOH).
Anal. Calcd. for C25H]19CIF3N302-0.10 ethyl ether:
C, 61.84; H, 4.09; N, 8.52. Found: C, 61.84; H, 4.05; N, 8.5%.

E le 10

(-)-2-(4-Chlorophenyl)-N-[3R-2,3-dihydro-2-0x0-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yl]acetamide

oA

G

m.p. 246-247 °C, [a]D =-10.1° (c=0.45,MeOH). -
20 Anal. Calcd. for C25H19CIF3N302-0.20 H20 0.15 ethyl ether:
- C,61.42; H, 4.21; N, 8.39. Found: C, 61.46; H, 4.15; N, 8.39%.

10

15

25 _ Example 11

(-)-2-[2,4-Bis(triflucromethyl)phenyl}-N-[3R-2,3-dihydro-2-0x0-5-
phenyl-1-(2,2,2-trifluoroethyl)-1H-benzo{e]{ 1 ,4]diazepin-3-yljacetamide

30



Exampl e 8
() - 2- ¢ %6/a%83%h| or ophenyl ) - N-[ 3R- 2, 3- di hydr o- 2- oxo- 5- phemmilmz
trifluoroethyl)-1H benzo[e][1, 4] di azepi n-3-yl]acetam de 10

[err] 15 mp. 143-145 [err]C, [[err]]D = -22.6[err] (c073
MeOH) . Anal. Calcd. for CJerr]Herr]Nerr]O[err]C[err]F[err]: 20

C, 57.71; H, 3.49; N,8.08. Found: C, 57.75; H, 3.52;N, 8.09%

Exanple 9 25 2

(-)-2-(3-Chl orophenyl) - N-[3R 2, 3-di hydro 2- 0x0- 5- phenyl - 1- (2, 2, 2-
trifluoroethyl)-1H benzo[e]]1, 4]d| azepi n-3-yl ] acet am de

[err] WD 96/ 05839 '
PCT/ US95/ 10500 CF4 - 25 m p.
188-189 [err]C [[err]]D = - 54(errb(c103 : |

s

N H CFs

10 : |
Step A. 2 4-Bis(triﬂuoromethyl)benzonitrile

"To a stirring biphasic mixture of 100mL ethanol and 250mL of phosphate
buffer (1g of NaH,PO4*H>0 per 5 mL H,0 adjusted to pH=7.0 with 50%

15 NaOH) and NaCN (81.3mmol.4.0g) heated to 60°C was added 2,4-
bis(trifluoromethyl) benzyl bromide (32.5mmol,10g) in 50mL EtOH
dropwise over 30min. The reaction was heated at 60°C for 24h. The
reaction was then evaporated under reduced pressure. The remaining
aqueous was extracted with 2x150mL EtOAc. The organic layers were

20 combined, dried with brine and Na;SO,. The organic phase was
evaporated under reduced pressure and the residue chromatographed over
silica eluting with 10% EtOAc:Hexanes. The pure fractions were
collected and evaporated to give 7.0g of a pale yellow oil, 85.1% NMR
1H (CDCIl3) 0 8.0-7.85 (m,3H), 4.03 (s,2H)

25 |
Step B. 2,4-Bis(trifluoromethyl)phenyl acetic acid

2,4-Bis(trifluoromethyl)benzonitrile (41.5mmol,10.51g) was taken up in
100mL acetic acid, SOmL conc. H,SO4, and 20mL water. ‘This was
30 heated to 120°C for 3h. The reaction was then diluted with 1L ice water, -
 and extracted with 2x300mL ethyl acetate. The combined organics were
washed with 2x200mL. water, dried with brine and Na;SO4, and
evaporated under reduced pressure. The residue was taken up in a
minimum of diethyl ether and crystallized by adding sufficient hexane to



‘Anal . Cal.cd.

“for CJerr]Herr]AFerr]Nerr]O[err]0.10 ethyl ether:

61. 84; H, w®$s/0888 52. Found: C, 61. 84; H, 4. 05; N, 8. 5% PCT/US95/10500
Exanpl e 10 ' _ :
(-)-2-(4-Chl orophenyl)-N[3R-2, 3-di hydr o- 2- oxo- 5- phenyl - 1- (2, 2, 2-

‘trifluoroethyl)-1H benzo[e][1, 4] di azepi n-3-yl]acetam de 10

[err] 15 mp. 246-247 [err]C |
20 Anal. Calcd. for C[err]H[err]CIF[err]l\@‘érr]O[err]O. 20 H20 0. 15 et hyl

“et her:
25

phenyl - 1-( 2,
WD 96/ 05839

10

15

20

[[err]]D =-10.1 (c=0.45, MeCH) .

C, 61.42; H 4.21; N, 8.39. Found: C, 61.46; H, 4.15; N, 8.39%

- - e : |
(-) - 2-[ 2, 4- Bprecipatate the peodyct, pFhhe )Eéfigpmv;s %ﬂ,egteai toygive- hIdgpt2,4-
Bisttriftubrotpetisyl) phenyttabetie akid hd wlite aryRal; 883 %/@NM%”“PEOO
(CDCl5) §7.93 (s,1H), 7.80 (d, J=7.9Hz,1H), 7.55 (d, J=7.5H, 1H1),3 b3

(s,2H).

Step C. Preparation of (-)-2-[2,4-Bis(trifluoromethyl)phenyl]-N-
[3R-2,3-dihydro-2-oxo0-5-phenyl-1-(2,2,2-trifluoroethyl)-1H-
benzo[e][1,4]diazepin-3-yl]acetamide

To a stirring solution the 3R-3-Amino-2-oxo-5-phenyl-1-(2,2,2-
trifluoroethyl)-2,3-dihydro-1H-benzo[e][1,4]diazepine (28.4mmol,9.47g)
in DMF (100mL) was added 2,4-Bis(trifluoromethyl)phenyl acetic acid
(28.4mmol,7.74g), 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (42.6mmol,8.16g) and 1-Hydroxybenztriazole hydrate
(14.2mmol,1.92g). This was stirred for 1h at room temperature. The
reaction was then diluted with 750mL of 10% KHSO4 and extracted with
ethyl acetate (2x300mL). The organic layers were combined and washed
with saturated sodium hydrogen carbonate (1x600mL). The organics
were then dried with brine, and sodium sulfate and evaporated under
reduced pressure. The residue was chromatographed over silica eluting
with 20% EtOAc:Hexane. Pure fractions were collected and evaporated.

~ The residue was taken up in 100 mL of warm 75% isopropanol:water.

25

30

This was allowed to cool slowly and stirred overnight (16 hr) at room
temperature. The suspension was cooled briefly to @5°C and filtered.
The white solid was dried overnight at 60°C to give 10.5 g of material
that melted at 132-134°C. X-Ray diffraction confirms crystallinity.
NMR !H (CDCls) 8 7.95-7.25 (m,13H), 5.60 (d,J=8.1Hz,1H), 5.30-5.10
(m,1H), 4.25-4.06 (m,1H), 3.96 (s,2H) E '

Anal. Calcd. for C27H18F9N302:

C, 55.20; H, 3.09; N, 7.15. Found: C, 55.03; H, 3.14; N, 7.10%.

30



26 [err] 5 10 Step A

2, 4- Bi WQ 964/4583%r onet hyl ) benzonitrile To a stirri ngl'ﬁrﬂﬁaé’i‘@“?n xture
of 100nL et hanol and 250ni of phosphate buffer (1g of .
NaH err]PJ err]H err]0 per 5 nmL Herr]0 adjusted to pH=7.0 with 50%15
NaOH) and NaCN (81.3nmmol, 4.0g) heated to 60[err] C was added 2, 4-

bi s(trifluoronethyl) benzyl brom de (32. | ,10g) in 50 EtO—|

dropwi se over 30m n. The reaction was h ed at 60[err]C for 24h. The
reacti on was then evaporated under reduced pressure. The remaining
aqueous was extracted with 2xI50m Et CAc 'i' e or gani c layers were 20
conbi ned, dried with brine and Na2 r gani ¢ phase was

evaporated under reduced pressure and the residue chr omat ogr-aphed over

silica elu

col l ected ti-hﬁge(ga%g? é%ﬁﬁ}%ﬂmﬁ gdﬁg? ééﬁb%gﬁ?}-%@Z%% NVR
1H (cDd [ etriflnofoethyl)s1 H-benzofel B4jdi azepm-esyla tdcepmide Step B.
2,4-Bis(trifluoronethyl)phenyl acetic acid
2,4-Bis(trifluoromethyl)benzonitrile (41.5mml, 10.51g) was taken up in
100nL acetic acid, 50nL conc Herr]SHerr], and 20nL water. This was 30
heated to 120C for 3h. The ction was then diClited with 1L ice water,
and extracted w th 2x300nL et3 acetate. The cgubined organics were

washed wi th 2x200nL water, dri ed 2SS4, and evapor at ed

~under reduced pressure. TheAf n a m ni mum of
di ethyl ether and crystall N\ i C¥€nt~Qgiexane to _
10 q

15 m.p. 219-220 °C. racemic
Anal. Calcd. for C25H18N302C12F3
C, 57.71; H, 3.49; N, 8.08. Found: C, 57.94; H, 3.48; N, 802%
Example 13
20

2-(3,5 -dich]oro#—meﬂloxyphe_ny])-N -[3R-2,3 -dihydro-2-oxo-5 -phenyl-1-
(2,2_,2-triﬂu_oroethyl)- 1H-benzofe][1 ,4]di_azepin-3 -ylJacetamide

. \g -llN ' .

. =N H

m.p. 100-104 °C, [a]D = -8.9° (¢=0.55,MeOH).



W 96/ 05839 °

PCT/ US95/M0 3665839 BCA/US9S/10500
precipatate the product. The solid was collected to give 7.74g of 2, 4-
bls(trlfluoronethyl) phenyl acetic acid as white crystals, 68.5%NWR [err]H
(cbCferr]) [err] 7.93 (s,1H), 7.80 (d, J=7.9HzIH), 7.55 (d, J=7.9Hz, | H),

3.94 (s,2H). - Step C Preparai'bon of
(-)-2- [24Bls(trlfluoronethyl)phenyl] N-
[ 3R-2, 3-di hydr 0- 2- oxo0- 5-phenyl -1 -(2,2,2-trifluoroethyl)-1H

b 1, 4] di Eg! !3;%/ T t | ut th
3eRnCZ),O,[Aﬁ1]Lo 2] i gzepi.n d: ﬁtZQ&Z%BN3O3 0 a stirring solution e

trifl th 49, 9. 47
i I[:ll DI\/lIiOE(i%OrrLﬂ )S\A%Zaagldg]GGOngg%? Q?ﬂho?omﬁzﬁgﬁmfﬂg&tl c acid 9

(28.4mmol , 7. 749), 1-(3-Di net hyl am nopropyl ) - 3-et hyl carbodi i m de
hydrochloride (42. 6mmol , 8. 16g) and 1-Hydroxybenztri azol e hydrate

(i 2ol . S350 ok B Sk bl bl BRPR RS MGl o

ethyl acet at degeribedinexanplect gxoept substitutingthe appropadtesfluorashed .
W th saturat 00nlL). The organics wer e
‘then dried Wﬁﬁg%ﬁiltggﬂa?ﬂﬂfg&ﬁgog%é@eﬁ?ﬁ ‘éad(% evapor at ed under reduced

pressure. The residue was chromat ographed over silica eluting 20 with 20%

Et OAc: Hexane. Pure fractions were collected and evapor at ed. The
resi due was taken up in 100 nmL of warm 75% is1 pr opanol : wat er . Thi s was .
al l.oned §g cool slowy and stirred OML&G hr) at room

tenperature. The suspension was cooled briefly to @C and filtered.

(nat ol ted -0 2aRietpRiEhah NG, S b drdtsrfa: *&}?gﬁgﬁfv/ﬁa? P e

[err]H (CDA (2342, 2)tr[fhm11oeﬂ13d3—l7ﬂitm(m[¢]{ﬂd)4]chazﬁpmeﬁl-yﬁ acetamide 5. 30-5. 10
(mlH, 4.25-4.06 (m1H), 3.96 (s,?2 Anal . Calcd. for
Cerr]Herr]F[err]NJerr]O[err]: - C 55.20; H, C? 09; N, 7.15. Found: C,

55. 03; H153 14; N 7. 10% 30 Fac T
: @

F

| m.p. foam °C, [0]D = +3.4° (c=0.55; MeOH).
| 25  Anal. Calcd. for C25H17N302CI2F4:
C,55.78; H, 3.18; N, 7.81. Found: C, 55.73; H, 3.25; N, 7.72%.

Example 15

30 (-)-2-(2,4-Dichlorophenyl)-N-[2,3-dihydro-5-(4-fluorophenyl)-2-0xo-1-
(2,2,2-trifluoroethyl)-1H-benzo[e][ 1,4]diazepin-3-ylJacetamide



WO 96/ 05839 PCT/ US95/ 10500

28 WO 96/05839 Exanpl e 12 PCT/US95/10500
()-2-(3,5-Dichl orophenyl) N-[ 2, 3- di hydr o- 2- oxo- 5- phenyl - 1- (2, 2, 2-
trifluoroethyl)-1H benzo[e][1, 4] di azepin-3-yl] acetam de 5

[err] 10 15 mp. 219-220 [err]C racemc - Anal . Calcd. for
Cerr]Herr]Nerr]O[err]CJerr]F[err]: C, 57.71; H, 3.49;

N, 8. 08. Found: C,57.94; H,3.48; N, 8.02% 30 : Exanpl e
13 20 -

2- (3, 5-di chl or o- 4- net hoxyphenyl ) - N-[ 3R- 2, 3- di hydr o- 2- oxo- 5- phenyl -
(2,2,2-trifluoroethyl)- | Hbenzo[e][1, 4] di azepl n- 3- yl]acetam de

[err] 25 Fsc\\ 0 o _ cl
N~ o
L
5 —fN Cl |
F | o

10 ' ‘
m.p. foam °C, [a]D =-11° (c=0.68; MeOH) :

Anal. Calcd. for C25H17N302F4:
C,55.78; H, 3.18; N 781 Found: C, 55.82; H, 341 N, 7.42%.

15 | | Exam le 1 |
(+)-2-(3,5-Bis(trifluoromethyl)phenyl)-N-{2,3-dihydro-5-(4-
fluorophenyl)-2-o0xo-1-(2,2,2-trifluoroethyl)-1H-benzo[e][ 1,4]diazepin-3-
yl]-acetamide

20

25

3% m.p. foam °C, [0]D = . 128° (c=0.67; MeOH).
Anal. Calcd. for C27H17N302F10
C, 53.56; H, 2.83; N, 6.94. Found: C, 53.56; H, 2.93; N, 6.91%.



30 ‘m p. 100-104 [err]C, [[err]]D =-8.9[err] (c=0.55, NE

96/ 05839 WO-96/05839 : | @}%@ngo
29.  +« Anal. Calcd. for Clerr]Herr]C[err]Flerr] N[err]O[err] . C
56.74; H,3.66; N, 7.63. Found: C,55.67;H,3.47; N, 7. 41% 5 The follow ng
exanpl es were prepared by procedures substantially as described in
exanpl e 1 except substituting the appropr i:’alt e fluoro substituted

am nobenzophenone in step A -~ Exanple 14
(+)-2-(3,5-Di chl orophenyl)-N-[2, 3-di hydr o- 5- (4-f | uor ophenyl ) - 2- oxo- 1-

(2,2,2-trifluoroethyl)-1H benzo[e][1,4]di agepi,n-3-yl]acetam de 15
[err] 20 —imﬂui

(-)-2-[2,4-Bis(trifluoromethyl)phenyl]-N-[2,3-dihydro--5-(4-
fluorophenyl)-2-ox01-(2,2,2-trifluoroethyl)-1H-benzo[e][ 1 ,4]diazepin-3-

yllacetamide
F3C

10
F
15 ' .
[a]lD =-14° (c=0.63; MeOH).
Anal. Calcd. for C27H17N302F10:
C, 53.56; H, 2.83; N, 6.94. Found: C, 53.3; H, 2.89; N, 7.05%.
20 ) .' X . le 1

3-Cyclohexyl-N-{2,3-dihydro-5-(2-fluorophenyl)-2-oxo-1-(2,2,2-
trifluoroethyl-1H-benzo[e][ 1,4]diazepin-3-yl]propionamide

CF3

25 ( o

=N
30 ' O F

m.p. 202-204 °C. |
IHNMR § (CDCI3) 7.72 (m,8H), 5.65 (d,J=8.3Hz,1H), 5.35-5.08



mp. foam[err]C, [[err]]D =+3.4[err] (c=0.55; MeOH). 25 Anal. Calcd. for
Clerr] M@p6S®®rr]O[err]C[err]Flerr]: C, 55.78; H, PCTYIS5/10500 -

N, 7. 81. Found: C, 55. 73; H325 N, 7. 72%

' Exarrple 15 30

(-)-2-(2,4-Dichl orophenyl) - N-[2 3-di hydr o- 5- (4-fl uor ophenyl ) - 2- oxo- 1-
(2,2,2-trifluoroethyl)-l Hbenzo[e][1, 4]défzep|n 3-yl ]acetam de WO

96/ 05839 - PCT/ US95/ 10500
30 [err]

f D =11 | Cal cd.
for C[ err] (maul])ﬁﬁg é(ﬁﬂ»HﬁrZ% (t J=7. &2531)381 Nﬁ 1\551@11,'“'17”@45- Fou(r:1d
C, 55.82: H,p:naqlomad%%c Exanpl e 16

#rgjorzoéﬁeﬁﬁ)éég Hy-éi]gé’zfgggé)ﬁhen QM 3@%%2@[ g]éq%él] di azepi n- 3-

yl ] -acet am de

5 Example 19
3,4-Dichloro-N-{2,3-dihydro-5-(2-fluorophenyl)-2-oxo0-1-(2,2,2-
‘trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yl]benzamide - |
. _ CF
10 - ( 30 |
N .

15 .

m.p. 168 170 °C. ' o

IH NMR § (CDCIB) 8.03 (d,J=2.0,1H), 7.86 (d J=7.8Hz,1H), 7.78-7.05 .
20 (m,9H), 5.80 (d,J=7.8Hz,1H), 5.27-5.15 (m,1H), 4.35-4.20 (m,1H)

Anal. Calcd. for C24H15CI12F4N302:

C, 54.98; H, 2.88; N, 8.01. Found: C, 54.96; H, 2.89; N, 8.12%.

25

30



20 - frmfsﬂ«.
F 30 mwo9essa® [err]C [[err]D = +2 etH"’g&e“Re *d Ne OHPCTIUSISI9508 |
Calcd: for Cferr]Herr]Nerr ]O[err]F[e’MEE[luﬂMl 3 56; H,2.83; N, 6.94.
“Found: C, 53.56; H, 2.93;N,6.91% _
PCT/ US95/ 10500 . ' 31 o S
Exanpl e 17 TH « .
(-)-2-[2, 4- Bls(trlfluoronethyl)phenyl] N—[§33 di hydr o- - EL S??EETSQSBEH“
- fluorophenyl)-2-oxol-(2,2,2-trifluoroethyl)- 1H—benzo[e][ ~Hdiazepin-3- b

yl ] acet am de

WHAT IS CLAIMED IS:
1. A compound of the structural formula I

10

where

XandY are mdependently hydrogen, chloro, fluoro, bromo, iodo, or
trifluoromethyl andnis 0, 1 or 2;

R is hydrogen, fluoro, chloro, bromo, iodo, or tnﬂuoromethyl methyl, or
methoxy; and

the racemates, mixtures of enantiomers, individual diastereomers or
individual enantiomers with all isomeric forms and pharmaceutically
acceptable salts, hydrates or crystal forms thereof, which are
antiarrthythmic agents.

15

20

2. The compound of Clalm 1 selected from the group

consisting of:
25

(-)-2-[2,4-Bis(trifluoromethyl)phenyl}-N-[3R-2,3-dihydro-2-0x0-5- |
phenyl-1-(2,2,2-trifhioroethyl)-1H-benzo[e][ 1,4]diazepin-3-yl]acetamide

30

_

I O O



F 15 [[err]]D = -14[err] (c=0. 63; MOH). Anal . Calcd. for

C27H1 7 NigH 86765839 ~C, 53.56; H, 2.83; N, 6.94. Found: C, PCInB9sHPS08. 39; N,
7.05% 20 Exanpl e 18 3- Cycl ohexyl - N
[2,3 -dihydro-5 -(2-fluorophenyl)-2-oxo- 1-(2,2, 2- :
trifluoroethyl-1H benzo[e][1, 4] di azepi n-3-yl ] propi onam de 25

[err] 30 . mp. 202 204 [err]C, [err]H NWR [err] (CDO 3)7.72
(m8H), 5.65 (d,J=8.3Hz, 1H), 5.35-5.08 34 WD 96/ 05839

PCT/ U895/ 10500 " 32 (m 1H),
4.32-4.15 (m 1H), 2.37 (t,J=7.8Hz, 2H), 180155(m7H) 1.45- Anal .
Cal cd. for C[err]H[err]F[err]N[err]O[err] C 63 8; H, 5. 56;

- N, 8.58. Found: C, 63. 82; H, 5. 54; N, 8. A&

Exanpl e 19

3,4-Dichloro-N[2, 3-di hydro-5- (&1 ! roenyl DX0- i (2,2, 2-

trifluoroethyl)-1H benzo[ efNy4] di dzepi | 3- y zam de
unN

S

10 (+)-3,5-Dichloro-N-[3R-2,3-dihydro-2-o0x0-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yl]benzamide;

15 K N J_Q

20 | o
(-)-3,4-Dichlorophenyl-1-yl-N-[3R-2,3-dihydro-2-o0x0-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yl]acetamide;

25

30

(-)-2-(3,5-Dichloropheny!)-N-[3R-2,3-dihydro-2-oxo-5-phenyl-1-(2,2,2-
trifluoro-ethyl)-1H-benzo[e][ 1 ,4]diazepin-3-yl]Jacetamide.

AR 0




-ferr] : 15 mp. 168-170 [err]C. | lerr]H NWVR [err] (CDC13)
8.03 (d, w@96%s889 , 7.86 (dJ=7.8Hz,1H), 7.78-7.05 20 (m 9HPCTAISYH10500

(d,J=7.8Hz1H), 5.27-5.15 (m1H), 4.354.20 (m 1H) Anal . Calcd. for
Cerr]Herr]err]F[err]Nerr]O[err]: C, 54.98; H 2. 88;

N, 8. 01. Found: C, 54. 96; H, 2. 89; N, 8. 12% 25 30 - WO 96/ (6839

PCT/ US95/ 10500 VWHAT |S CLAIMED | S ' 1. A conpound of
the structural formula | ' 35 : [err]

| gCF‘*O . él
e,
9

10 3-Cyclohexyl-N-[2,3-dihydro-5-(2_—ﬂuoropheny1)-2—oxo-1-(2,2,2-
trifluoroethyl-1H-benzo[e] 1 ,4]diazepin-3-yl]propionamide

1

O
e

20 . | ;
3,4-Dichloro-N-[2,3-dihydro-S4(2-ﬂuorophenyl)_-2—oxo—l-(2,2,2- :
trifluoroethyl)- 1H-benzo[e][1,4]diazepin-3-ylJbenzamide

25

30

(-)-2-[3,5-Bis(trifluoromethyl)phenyl]-N-[ 3R-2,3-dihydro-2-0x0-5-
phenyl-1-(2,2,2-trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yljacetamide

(N R ||




10 wher e X and Y are independently hydrogen, chloro, fluoro,
br ono, wiopekssaw 15 trifluoromethyl and n is 0, lor 2; PCI/USSS/H809 ogen,
fluoro, chloro, brono, iodo, or trifluoronethyl, methyl, or met hoxy; -«

and the racemates, m xtures of enantioners, individual diastereoners or

I ndi vi dual enantioners with all isoneric forms and pharmaceutically 20
acceptabl e salts, hydrates or crystal fgggs t hereof, which are
antiarrhythm c agents. 29 Th

fromthe group consi sting of: 25
(-)-2-[2,4-Bis(trifluoronethyl)phenyl]-N[3R 2, 3-di hydro-2-oxo-5-
phenyl -1-(2,2,2-trifluoroethyl)-1H benzo[e][1, 4] di azepi n-3-yl ] acetam de -
30 WO 96/ 05839 c

PCT/ US95/ 10500 34
5
10 (-)-2-(4-Trifluoromethylphenyl)-N-[3R-2,3-dihydro-2-ox0-5-phenyl-1- q |
(2,2,2-trifluoroethyl)-1H-benzole][ 1,4]diazepin-3-ylJacetamide
_ (C'Fs
' __CF
O o0 8
LS
20 ! >
(-)-2-(3-Trifluoromethylphenyl)-N-[3R-2,3-dihydro-2-0xo-5-phenyl-1-
(2,2,2-trifluoroethyl)-1H-benzo[e][ 1,4]diazepin-3-yl]acetamide '
25

| '(CFSO
® < I,

30"

* € L M s * .

e conmpound of Claim 1l selected.

-



Ferr] .5 ; 10

(+) - 3, 5- DvodemsgaoN- [ 3R- 2, 3- di hydr o- 2- oxo- 5- phenyl 1- (2, 2, 2- PCT/US95/10500
tri-fl uoroet hyl)-1H benzo[ e][ 1, 4] di azepi n- 3-yl ] benzam de;

[err] 20

) -3, 4-Di chl orophenyl 1-yl - N-[ 3R- 2, 3-di hydr o- 2- ox0- 5- phenyl - 1 -(2, 2, 2-

(-

trifluoroethyl)-1H benzo[e][1, 4] di azepi n- 33%I]acet am de; 25
[err] 30

(-)-2-(3,5-Dichlorophenyl)-N[3R-2, 3-di hydr o- 2- oxo- 5- phenyl 1-(2, 2, 2-
tri I

(
rifluoro-et hell) 1H benzo[e][1, 4] di azepin-3-yl ] aceta

-)-2 -(2-Tnﬂuoror]nethylphenyl) N-[3R-2, -d1hydro-2-oxo-5-phenyl-l-
2,2 2-tnfluoroethyl)-lH-benzo[e][1 4]d_1azepm-3-yl]acetam1de

5 O
IIN
. =N H

(-)-2-(2,4-Dichlorophenyl)-N-[3R-2,3- dlhydro- -(2 2 2-tnﬂuoroethyl) 2-
oxo-S-phenyl-lH-benzo[e][ 1 4]d1azepm-3-yl]acetarnlde

st el
20 @

~ (-)-2-(3-Chlorophenyl)-N-[3R-2,3-dihydro-2-oxo0-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][ 1,4]diazepin-3-yl]acetamide

K SO,

30 =N H

O

A

’

15

9

25




WO 96/ 05839 PCT/ US95/ 10500
35 WO 96/05839 [err] 5 10 PCT/US95/10500

3- Cycl ohexyl - N-[ 2, 3-di hydro-5-(2-fl uorophenyl)-2-oxo-1-(2, 2, 2-
trifluoroethyl-1H benzo[e][ 1, 4] di azepi n-3-yl]propi onam de
[err] 20

3,4-Dichloro-N-[2,3-di hydro-5-(2-fl uorophenyl)-2-oxo-1-(2, 2, 2-
trifluoroethyl)-1H benzo[e][1, 4] di azepi -yl ] benzam de 25
[err] ' -

(-)-2-(4-Chlorophenyl)-N-[3R-2,3-dihydro-2-ox0-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][1,4]diazepin-3-yl]acetamide

(+)-2-3,5-Dichlorophenyl)-N-[2,3-dihydro-5-(4-fluorophenyl)-2-oxo-1-
(2,2,2-trifluoroethyl)-1H-benzole][ 1,4]diazepin-3-yl]-acetamide

15
FaC 7 |
S :
@ :
20 ' =N _ :
F ;

25 | o -
(-)-2-(2,4-Dichlorophenyl)-N-[2,3-dihydro-5-(4-fluorophenyl)-2-oxo-1-
(2,2,2-trifluoroethyl)-1 H-benzo[e][ 1,4]diazepin-3-yl]Jacetamide

30

T



30 (-)-2-[3,5- Bls(trlfluororrethyl)phenyl] N-[3R-2, 3- di hydr o- 2- 0x0- 5-

phenyl - 1- wnszmawn f | uor oet hyl ) - 1H benzo[e] [1, 4] di azepi n- 3- PCT/HEE W0 e
WO. 96/ 05839 PCT/ US95/ 10500

36 [err] 5 10

(-)-2-(4-Trifluoronet hyl phenyl)-N[3R-2, 3-di hydr o- 2- oxo- 5- phenyl - 1-
(2,2,2-trifluoroethyl)-1H benzo[e][1, 4] di az3990i n- 3-yl ] acet am de

[err] 15
FaC -
\\N O o Cl
® pE
=N H ¢

F

10 '

(+)-2-{3,5-Bis(trifluoromethyl)phenyl}-N-[2,3-dihydro-5-(4-
fluorophenyl)-2-oxo0-1-(2,2,2-trifluoroethyl)-1H-benzo[e][ 1 ,4)diazepin-3-
yljacetamide

15 | F C. GFs
| . L~
(@)
| - | O N CF

. X

F .
s  (-)>-2-[24-Bis(trifluoromethyl)phenyl}-N-[2,3-dihydro-5-(4-
fluorophenyl)-2-oxo-1-(2,2,2-trifluoroethyl)-1 H-benzo[e][1,4]diazepin-3-
y!]acetamide
30

AT



20 (-)-2-(3-Trifluoronethyl phenyl)-N[ 3R 2, 3-di hydr o- 2- oxo- 5- phenyl -

(2, 2, 2Wor96l05839r oet hyl ) - 1H- benzo[ e] [ 1, 4] di azepi n- 3- yl | acePEUSLS/1038 [err] _

30 WD 96/ 05839

PCT/ US95/ 10500 37

(-)-2-(2- Tr|fluororrethyl phenyl)-N-[3R-2, 3-di hydro 2- 0X0- 5- phenyl -
(2,2,2-trifluoroethyl)-1H benzo[e][1, 4]d| azepi n-3-yl ] acetam de

[err] & 10 40

(-)-2-(2, 4-Di chl orophenyl )-N[3R- 2, 3-di hydro-1-(2, 2, 2- trlfluoroethyl) 2-
0x0- 5- phenyl - 1H benzo[ e] (1, 4] di azepi n- 3-yl ] acet am de 15

[err]
Fac\ '
. CF
1 .

5 =N C F3
F ;
10 '
+)-2-(3 ,5-Dichldrophenyl)—N-[2,3 -dihydro-2-oxo-5-phenyl-1-(2,2,2-
trifluoroethyl)-1H-benzo[e][ 1,4]diazepin-3-yl]acetamide
15
20

25 2-(3, 5-dlchloro-4-methoxyphenyl)-N-[2,3-d1hydro-2-oxo-5—phenyl-1-
2,2 2—tnﬂuoroethyl)—lH-benzo[e][l 4]d1azep1n—3-yl]acetamlde

30

N A A 1l |



20 *(-)-2-(3-Chl orophenyl ) - N-[3R 2, 3-di hydr o- 2- oxo- 5Pphens\6l “5062 2, 2-
trifl uorS&?ﬁN-"ﬂ”ll—l— benzo[ e] [ |, 4] di azepi n-3-yl]acet ami de 25

Jerr] = 30 WD 96/ 05839

PCT/ US95/ 10500 - 38

(-)-2-(4-Chl orophenyl)-N-[3R 2, 3-di hydr o- 2- oxo- 5- phenyl - | - (2, 2, 2-
trifluoroethyl)-1H benzo[e]]l, 4] d| azepi n- 3- Yl ] acet am de

[err]
K IIN

5 = N H
10 3. The compound of Claim 1 which is (+)-3,5-Dichloro-N-

[3R-2,3-dihydro-2-ox0-5-phenyl-1-(2,2,2-trifluoroethyl)-1H-
benzole][1,4]}diazepin-3-yl]Jbenzamide

f....w—cé
. A

4. The compound of Claim 1 which is (-)-2-(3 ;4-Dichlorophenyl)
-N-[3R-2,3-dihydro-2-oxo-5-phenyl-1-(2,2,2-trifluoroethyl)-1H-benzo
[e][1,4]diazepin-3-yl]acetamide:

=
9

Y

15

2

L4 ]




10 (+)-2-(3 |
, 5- Di cY@PEP®3Nhy| ) - N-[ 2, 3-di hydro-5- (4-fl uorophenyl ) - 2- OMS95“°500
92-—2——2—t—r—|—i+—ueltee{—hyl ) 1H benzo[ e] [ 1 4] di azepi n-3-yl]-acetam de 15.

H laceg BHEET H25 SEEd_ﬁ ydr 0- 5- (4-fl uorophenyl) - 2- oxo- 1-
! )- 1 HREBUAGEN e] [ 1] 4] di Qzepi n-3-yl]acetamde = 30
| : 4 PCT/ US95/ 10500

[err]
5. The compound of Claim 1 which is (-)-2-(3,5-Dichloro-

phenyl)-N-[3R-2 3-d1hydro-2-oxo—5-phenyl- -(2,2 2-tnﬂuoroethyl)—
1H-benzole][1,4]diazepin-3 -yl]aceta:mde

10

6. The compound of Claim 1 which is(-)- 2-[2,4-Bis
15 (trifluoromethyl)phenyl]-N-[3R-2,3-dihydro-2-oxo-5-phenyl-1-(2,2,2-
trifluoroethyl)- 1H-benzo[e][1,4]diazepin-3-yl]acetamide

o CF3
20 / |
AT
—~N H CFj
25
7. A pharmaceutical formulation comprisinga

pharmaceutically acceptable carrier and a therapeutically effective

amount of the compound of Claim 1 or a pharmaceutically acceptable
30 salt, crystal form or hydrate thereof.

8.  The pharmaceutical formulation of Claim 7
. comprising in addition another antiarrhythmic agent or other
cardiovascular agent.

N O



F 10 (+) 2-[3, 5- Bls(trlfluororret hﬁ{lgg@&mggem{\k ced- di h dro

f | uor oph®iQA6/0583%x0- 1- ( 2, 2, 2tr|fluoro [e][l @T‘fﬂs&?&!ﬁ’% 3-
yl }acet'am de 15 ll“:ml:m
-)-2-[2,4-Bis(trif|uororrethyl)phenyl] -5-(4-

fl uor ophenyl)-2-oxo0-1-(2,2,2-trifluoroethyl ) 1H benzo[e] [ 1, 4] di azepi n- 3-
yl ] acet am de 30 WO 96/ 05839

~

PCT/ US95/ 10500 43 /40| THIS SHEET HAS BEEN
. ) ’ REPLACED

9. A method of preventing or treating arrhythmia which
comprises the administration to a patient in need of such treatment of an
antiarrthythmically effective amount of the compound of Claim 1.

10. The method of Claim 9 comprising the concomitant
administration of another antiarrhythmic agent or other cardiovascular
agent.

11. A pharmaceutical formulation comprising a
pharmaceutically acceptable carrier and a therapeutically effective
amount of the compound of Claim 6 or a pharmaceutically acceptable
salt, crystal form or hydrate thereof. '

10

12. The pharmaceutical formulation of Claim 11
comprising in addition another antiarrhythmic agent or other
cardiovascular agent.

15

13. A method of preventing or treating arrhythmia which
comprises the administration to a patient in need of such treatment of an

20 antiarthythmically effective amount of the compound of Claim 6.

14. The method of Claim 13 comprising the concomitant
administration of another antiarrhythmic agent or other cardiovascular

,5 agent.

30

_—
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ere:: 35 C | I0- Z2- OXO en 22/10500
f‘irfﬁ%igef R adeE?EKI'u%és AUG 1936

2- (3, 5-dichl oro 4 met hoxyphenyl) N-[2 3- di hydr o- 2- oxo- 5- phenyl -

(2,2,2-trifluoroethyl)-1H benzo[e] [1 ,4]diazepin-3-yl]acetam de 30
5 | -33-
WHAT IS CLAIMED IS:

1. A compound of the structural formula 1
10

where

15 X and Y are independently hydrogen, chloro, fluoro, bromo, iodo, or
trifluoromethyl and n is 0, 1 or 2;
R is hydrogen, fluoro, chloro, bromo, iodo, or tnﬂuoromethyl methyl,
or methoxy; and
the mixtures of enantiomers, individual diastereomers or individual

20 enantiomers with all isomeric forms and pharmaceutically acceptable
salts, hydrates or crystal forms thereof.

2. The compound of Claim 1 selected from the group
consisting of:
25 |
(-)-2-{2,4-Bis(trifluoromethyl)phenylj-N-[3R-2,3-dihydro-2-ox0-5-
phenyl-1-(2,2,2-trifluoroethyl)- 1H-benzo[e][ 1 ,4]diazepin-3-yl]acetamide

AMENDED SHEET



%D 96/ 05839 . | ke Usos éma'/us 95/10500
M\‘( + - rgag Di chl oro- N ,'mllmnumgﬁzcgggognphgnyl aiﬁth/%%% ﬁUG 1996

-(2,2,2- trlfluoroethyl 1[1, 4] di azepi n-3 -yl ] benzam de
err] 5 4. tThe cenpeound of Cla|m1 which is :

[
(__
[

2-(3,4-Di chI or ophenyl)
3R- 2, 3-di hydr o- 2- oxo- 5- phenyl -1-(2, 2, 2-trif I uor oet hyl ) - 1H benzo 25
1

)
N- -2
, 4] di §zepi n- 3-yl ] acet am de: -42 . [err]

[
el

5. The compound of Claim 1 which is (-)-2-(3,5-Dichloro-
phenyl)-N-(3R-2,3-dihydro-2-0x0-5-phenyl-1-(2,2,2-trifluoroethyl)-
10  1H-benzo[e][1,4]diazepin-3-yl]acetamide

(CFs c
Nwg® O
KIIIIN
=N H ~ el

6.. The compound of Claim 1 which is(-)- 2-[2,4-Bis _'
15  (trifluoromethyl)phenyl}-N-[3R-2,3-dihydro-2-0xo-5-phenyl-1-(2,2,2-
' trifluoroethyl)- 1H-benzo[e][1,4]diazepin-3-yl]acetamide

«L@

20 - 7. A pharmaceutical formulation comprising a
pharmaceutically acceptable carrier and a therapeutically effective
amount of the compound of Claim 1 for the treatment of arrhythmia or
a pharmaceutically acceptable salt, crystal form or hydrate thereof.

25 8.  The pharmaceutical formulation of Claim 7

comprising in addition another antiarrhythmic agent or other
cardiovascular agent.

AMENDED SHEET



Pui/lo Y Og/ 1950(

WO 961~ 05839 PCT/ US95/ 106

.5. Hwsrenpound oi—em( )-2- (3, 5- Di chl or o- p%ﬁ%&ﬁdu 1996

‘vhenyl) - N-[ 3R- 2, 3-di enyI 1-(2,2,2-trifluoroe
1H benzo[ e] [ 1 4] di a “ m 5 - This Sheet Has Been Repl

[err] 5 * 6 The conpoun Mmm
I s(- )-2[24B|s l‘ﬂl)mm
(trifluoro thyl)phenyl] N-[3R23d|hydr 2- 0X0- 5-

trifluoroethyl)-1H benzo[e][1, 4] di azep| n-g-yl | acet anfiTees SHEET HAS BEEN

[err] 25 : A phar macqut i c&EPiagepul at ijon
conprising a phar maceut i cal | y accept abl e carrrer—ant—a
therapeutically effective anount of the conpound of Claiml or a
pharmaceutically acceptabl e salt, crystal formor hydrate thereof.

9. A method of preventing or treating arrhythmia
10  which comprises the administration to a patient in need of such
treatment of an antiarrhythmically effective amount >f the compound of
-Claim 1.

10. The method of Claim 9 comprising the concomitant
15 administration of another antiarrhythmic agent or other cardiovascular
agent.

- 11. A pharmaceutical formulation comprising a
pharmaceutically acceptable carrier and a therapeutically effective

20 amount of the compound of Claim 6 for the treatment of arrhythmia or
a pharmaceutically acceptable salt, crystal form or hydrate thereof.

12.  The pharmaceutical formulation of Claim 11
comprising in addition another antiarrhythmic agent or other
25 cardiovascular agent. |

13. A method of preventing or treating arrhythmia
which comprises the administration to a patient in need of such
o treatment of an antiarrhythmically effective amount of the compound of
- 30 Claim 6.

14. The method of Claim 13 comprising the concomitant
administration of another antiarrhythmic agent or other cardiovascular
agent.

35

AMENDED SHEET



30 8. The pharnaceutical formulation o
.conprising_in addition anot her antiarr hyt hm ¢ agent R&ILIB«%EMENT SHEET

'cardhovascul ar agent.
9. A phar rrat Iml i on conprising a pharmackeyti ptiapl e
carrier and || m "ﬂ) mml ef fective anount of thel ﬁtﬁ%gqqg% ia\tﬂ)‘uG .
for the-treatrent of dtrHytMnmia or a phaspaceuticallyjdcc :
crystal formor hydrate thereof. | 0. T e_Déa?

formulation of Claim9 conprising in addition another rr ythm C agent

or other cardiovascul ar agent.

9. A pharmaceutical formulation comprtsmg a
pharmaceutlcally acceptable carrier and a therapeutically effective
amount of the compound of Claim 6 for the treatment of arrhythmia or
a pharmaceutically acceptable salt, crystal form or hydrate thereof.

10. ' The pharmaceitical formilation of Claim 9
comprising in addition another antiarrthythmic agent or other
cardiovascular agent. '

Y



