5- (AM NOALKYL) -I1-PHENYL-5H DI BENZO [b e] [ 1, 4] DI AZEPI NES IN THE TREAT

OF RESSI ON The present invention relates to certain . -

5- (anynoal kyl) - 11- phenyl - 5Hdi benzo[ b, e ][1, 4] diazepines f

tr I ng depression in humans, and to certain of the conpoungz'hﬁﬁ%ﬂ@a
novel . 5. Wander, A in Briflish Patent 907,646 discloses

preparation.of certain of the di benzodi azepi nes utiIized i n the nmethod of
this invention; e.g., the active ingredient of the conpound of exanple 1
belowin the formof the rmaleate salt. 10. Wander, A. in British
Pat ent 959,994 discloses utility of reduced forns; e.g., ) :

5- (am noal kyl ) - 11- phenyl - 10, 11-di hydr o- 5H di benzo[ b, e] [ 1, 4] di azepi nes as
par a- synpathologics antihistanines spasnDIytlcs tranquilizers and
psychi c energi zers. § E., et al, inJ. Med. Chem 14

'Gii

No. 2 page 153 (1971) dlhﬁb&&%bﬁﬁh % 5 RFBENZO 5j n

di benzodi azepi ne honol ogs in n1bbagéf is 304

(di net hyl ani noet hyl ) - 11- phBRyFEEHT %mnne. According to
the present invention there are 20. prOV|ded conpounds havi ng the fornul a:
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The present invention relates to certain

5—(aminoalkyl)-1l-phenyl-SH-dibenzo[p,é]{},4}diazepines
for use in treating'depression in humans, and to-
certain of the compounds which are novel.

5. . wander, A. in British Patent 907,646 discloses

B preparation. of certain of the dibenzodiazepines utilized in-

the method of this invention: e.g., the active ingredient
of the compound of example 1 below in the form of the
maleate salt. :

10. ' wander, A. in British Patent 959 99# discloses
utlllty of reduced forms: e.g., 5~ (amlnoalkyl) l1l-phenyl~
10,11-dihydro~5H~dibenzo[b,e][1l,4Jdiazepines as para-
sympathologics, antihistamines, spasmolytlcs, tranqu111zers
and psychic energizers. -

15. Greig, M. E., et al, in J. Med. Chem. 14, No. 2
page 153 (1971) discloses anaphylaxis activity of certain
dibenzodiazepine homologs in mice particularly 2-chloro-5-
(dimethylaminoethyl)-1l1l-phenyl-5H-dibenzo[b,ej[1, ujdlazeplne.

- According to the present invention there are ;

20. provided compounds having the formula:
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5 ) ’ [err] Formula | wherein [err] and
[err] each represent a hydrogen or a nmethyl group, and may be the same or
di¥fereht, and X represents a hydrogen, chlorine, bromne or fluorine atom
and the pharmaceutically acceptable acid addition salts thereof, for use in
treating depression. The invention also extends to conmpounds having the 15.

fe;ﬁu|a,2o. [err] . Formul a | &herein [err] and [err] both

r épresent a hydrogen atom or one 25. represents a methyl group and the
ot her represents a hydrogen atom 3. 5. Pharnaceutically acceptable acid
addition salts are 10. t hose salts which are physiol ogically conpatibl e,

such salts being forned either by strong or weak acids. Repre- sentative of
strong acids are hydrochloric, sulfurig™a pRosphori c aci ds.
Representative of weak acids are funagi |l eic, succinic, oxaliC and
¢ycl ohexam c acids. 15. For t pose of denobnstrating
antidepressant utility for the compoundg_0f Fornula |, the procedure given
by Englehardt, E. L., et al., J. ‘ qﬂ 11(2): 325 (1968) which has
been indicative in the past of u of ounds gor tieaiing human
ormula

) _ >
depressgon was used as T
(CHa ) sNR'R®
wherein_R1 and_R2 each represent a hydrogen or a methyl
., group, and may be the same or different, and
10. ‘X represents a hydrogen, chlorine, bromine or
fluorine atom, ) |
- and the pharmaceutically acceptable acid addition
salts thereof, for use fn treating depression.
L The invention also extends to compounds having the
15,
- formula
20.
Formula I
(CHz ) sNR*R?’
: ﬁherein Rl and R2 both represent a hydrogen atom or one
25.  represents a methyl group and the other represents a

hydrogen atom.



0. follows: 20 ng/ kg of the conpound to be tested was adiinis- tered to
ve adult fenale mce (ICR-DUB strain), intra- peritoneally, 30-m nutes
ior to the adnministration of a ptotic dose (32 ng/kd, |.P.) of v
trabenazi ne (as the nethane sul phonate salt). Thirty mnutes |ater, the
resence 25. or absence of conplete eyelid closure (ptosis) was assessed
in each animal. An ED50 (Median Eff¥®ctive Dose) may be established for eacﬁF
tested conmpound in bl ocking tetra- benazine.induced depression in mce, #9»—
followi ng the procedure given by Litchfield et al., J. Pharmacol. Exp.
Therap. 96: THE PATENT OFFICE - 8 JUL 1985 RECEI VED BY 4 99-113 (1949).
The preferred di benzodi azepi ne useful in the nmethod of this invention is
the active agent of Exanple 1; nanely, 5-(3-dinmethylam nopropyl)-1l-phenyl -

5H di benzo[ b, e] [1, 4]diazepine. 5 It is therefore an object to .-
provi de conpounds and phar maceutical conpositions useful in the treatnent \
of depression. Cenerally, the usual dosage fornms are enployed. They

conpki se active substance (the active ingredient 10 of Formula |I) with

a suitabl e pharmaceutical carrier to provide pharmaceutical conpositions
sueh as solutions, syrups, elixirs, tablets, capsules, suppositories or
- powder s. '

_ Pharmaceutically acceptable acid addition salts are
10. those salts which are physiologically compatible, such
salts being formed either by strong or weak acids. Repre-
' sentative of strong acids are hydrochloric, sulfuric and
phosphoric acids. Representative of weak acids are fumaric,
maleic, Succihic, oxalie and cyclohexamic acids.
15. For the purpose of demonstrating adtidep;esséht.
utility for the cbmpounas of Forﬁula I, the procedure given
by Englehardt, E. L., et al., J. Med. Chem. 11(2): 325
(1968) which has been indicative in the past of usefulness
. * of compounds for treating human depression was used as
20. follows: 20 mg/kg of the compound to be tested was adminis-
tered to five adult female mice (ICR-DUB strain), intra-
peritoneally, 30 minutes prior to the administration of a_
ptotic dose (32 mg/kg, I.P.) of tetrabenazine (as the
methane sulphonate salt). Thirty minutes later, the presence
25. or absence of complete eyelid closure (ptosis) was assessed
'in each animal. An EDso (Median Effective Dose) may be
established for each tested compound in blocking tetra-
-benazine induced depression in mice, following the procedure
given by Litchfield et al., J. Pharmacol. Exp. Therap. 96:
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The conpounds of Formula | wherein the 5-position 15 IS substituted b
t he 3-di net hyl am nopropyl radical are prepared by cycl odehydration of thg¢
WM C3- di net hyl am no- praopyl ) -o-benzam do-di phenyl anines as in British Pate
907, 646 using a dehydrating-condensation catal yst; for exanple, phosphoru

pent oxi de or oxyhal ogeni des of 20 phosphorus, preferably the latter, in
_ a&surtable solvent e.g., 1,1, 2 2-tetrachl oroethane. The equation is: 25

fe#r] : . [err] Fornul a

Fomul a 30 l1Ta 4, . la wherein X

has the val ues assrgned under Fornula | above. The novel conpounds of

Formula | wherein the 5- position is substituted by the 3-am nopropyl
radi cal are prepared by cycl odehydrati on of novel N-[3-(I-phthalim do)

- propyl -o-benzani do-di phenyl anines )I1b) and thereafter 5 converting
the phthalimdo noiety to amno ([err]) wth hydrazine and acid. The
equation is: [err] Dferr] 2)Acid 10 [err] . [err]
[err] FornulagbL§13 (l@Q@ﬁU|aﬁHé preferredqﬁiﬂgﬁ%dé&agﬁ kR X has
t he val ues assrgn% under Formul a”l. Conpounds_of For a I are al so
novel . e method of this invention is the active agent of

Example 1; namely, 5-(3-dimethylaminopropyl)=-ll-phenyl~ -
5H-dibenzo [b, e] El ’ 4] diazepine.
5 - It is therefore an object to provide compounds
and pharmaceutical compositions useful in the treatment
of depression. :
Generally, the usual dosage forms are employed.
_ They comprise active substance (the active ingredient
10 of Formula I) with a suitable pharmaceutical carrier
to provide pharmaceutical compositions such as
solutions, syrups, elixirs, tablets, capsules,
suppositories or powders.
| The compounds of Formula I wherein the 5-position
15 -~ 1is substituted by the 3-dimethylaminopropyl radical are
' | - prepared by cyclodehydration of'the N-CB-diﬁethylamino-
_propyll-o-benzamidoediphenylamines as in British Patent
907 646 using a dehydrating-condensation catalyst; for
'example, phosphorus pentoxide or axyhalogenides of
20 phosphorus, preferably the latter, in a suitable solvent,
. e.g., 1,1,2,2-tetrachloroethane. The equation is:

X
: POCla
25 :
- ez? .
NH ————9
(Eiii)\\né -
- (CHe) (CHa)a ..
Forrula i 3 ‘1772’3 Y Formula
30 IIa N(CHa)2 N(CHs)2  1a
wherein X has the values assigned under Formula I.above.



ovel compounds of Fornula |I wherein the 5-position is substituted by
honet hyl propyl am ne are prepared b% further reaction of the

fi nopr opyl conpound with tri- ethylofthoformate foll'owed by reaction
h sodi um boro- hydride (procedure of Crocket & Blanton, '1974(1): 55-6
Synt hesi s). The equatlon is as follows; [err]

[err] 30 1) [errTh&oRratied Fempounds o)) ¥ﬂ?§a I wherein ghenfira Ic THE

™.

e

PATENT GzF'ﬁ&itﬁéHLi98§uB§@Eh¥E@d3$m 3-4:‘1:11;@?%1391' Badaeaaa@zféo =

conpounds of Fornula Il (Ila_and IIb), are
procedure(ﬁr%§?¥?§thaF¥ﬁ@°§G¥M§H§t1Q§t % NrbhchyrBhthe Limida)st

reductivel Yoy imsdbéhhamad&aaitpwh an{ﬁ'iésl (crmy O@ﬁaptheieafter

di met hyl am ne or gﬁé gg h gg%ggﬁfhloro ropane and gg?gmnn this the
ni t r'o® moi et§PREST i P % A B3N gi ve the
cor r esponditigdra  bne ashdoaeddpounthe é&uaﬁ&onmusadlcal in the ortho-

position is then reacted with benzoyl halide or a substltuted 10 benzoyl
halide. The equation is as follows: Formula VI -15

10
2)acid N
N ——
/@ N@
J _ _ ]
1 Formula - Formula
15 III Ib
20 . _ _
wherein X has the values assigned under Formula I. - Compounds
of Formula III are also novel. '
The novel compounds of Formula I whereln the 5-position
is substltuted by B-monomethylpropyl amlne are prepared by
25 further reaction of the 3~-aminopropyl compound with tri-

ethylorthoformate followed by reaction with sodium boro-
hydride (procedure of Crocket & Blanton, 1974(1l): 55-6
Synthesis). The egquation is as follows:

1) (Et0)sCH
2) NaBH,

a,nodj fication qf the.



-~

['verr] 20 [err] ' Formula V 25 ' [err]

Formula 1V Pyridine [err] [err] 30 FdAnmula Il 35 Q= -[err] or _
I pht hal i m do. 7. Theé inventi'on nmay be put into practice in various ways"
and a nunber of specific enbodinments will be described to illustrate the

invention with referenthe startingaberzapady | oegparisp O£ Formuid iIIh (Eea rpd eElb)
to+5 5. | f { f t ti { | d L 6
Lon2 are exanpir BESRAERRNSE Bi medrAaFationol sFE Hectendts ¥ WP1ELaR
exanpl es of pharRedentt i 907, G%pOSOrthnenu.nrae-do.[p&hangdamtrte tie £iwention.
Exanpl e 1 10. red(xbcflno(%éffg %%%Q%?%g@ﬂr %F)L\ﬁl%'ﬂ ¥ NG AR PSpyf

m xture of 32.0
am nopr opyB) - o- mm}mymamneﬂ-b phtbglamdd -imchd qraprepane cand

174 err] at 0.3%gwy %eehelaet% #1389 oeieciind ol 6P nfitkoged

1.5 g of 10% pal | ad| um on car bon cat al aken under
hydr ogen at nosplPsies aﬁapeﬁﬁﬁ-‘é%n%r‘aﬁﬁ%nf &P gine the sorgsarondingtierthehe

theoretical amwriny domposed. Wapnabsaifed rale caat &W%é’"%%tfﬁé s & 264
through a Celite, (R%?I stered Trade Mark) filter cake and
en reacted with benzoyl halide or a substituted

10 ~Dbenzoyl halide. The equation is as follows:

@ @ Fomula

15 | |
- = NaH
. | - l ' Cl- (CHa)so
Fonmla
N
o (CHe)a
2.0
- ' i Ho /PA-C
o5 _. (CHa)e |
o Q X Q.
Pyridine | @‘C'C_l
X
30 . 4°
Formala
©\N II
’"Ha)s
Q

35 @ = -N(CH3)2 or l-phthalimido.



ol vent renoved under reduced preésure. The resi due was diétil[ed under
| gh vacuum as follows: 20.° b.., C

Ant., O Fraction 1 80-130 at 0.2 mm Hg pressure ’ 4.0 2 $
30-137[err] at 0.2 nmHg pressure. 7.0 0 3 137-142 at 0.2 nmHg
pressure 15.5 Thin layer .chromat ography using 20% et hyl al cohol - 80%,
25. benzene on silica gel, showdd Fraction 3 to be quite pure. THE L
PATENT OFFI CE - 8JUL1985 RECEI VED BY HAND = 8. Exanpl e 2A ==
N- ( 3- Di et hyl ami nopr opyl ) - o- benzani dodi phenyl anine. To a solution of 15.5 g
(0.0575 nole) of N-(3-dimethyl- am nopropyl)-o-am nodiphenyl arine in 100 ni

f i di S. ds

Sddbd 17 8 (0 oRaEipIpREieh we De i dnéo BI0PEEe A SHRIERSOS o

was used to \a¥st andr anhunbey séhgmﬁcxﬁﬂquthdmmenhé véddt ben vesse

The m xture V\@éséi'ii%é&dtfaoﬁ.liu@ (ﬁ%}% ﬁﬁ%@z&tféep@fﬁﬁdreeérah%@ed ina

refri ger ator over he- weeken sol vent was t hen evapor at ed under

r educed pressﬁ?etheTﬁ§°P@Pﬁ6N&P9bQXQMQQQﬁs&ﬂﬂ%&%thzﬁﬁmpﬁﬁsoﬁ #9t§y|ene
chlori ge and fhe éﬁlﬁﬂglég w?&@p&m%ﬂ hof Sc i+ Dhg 3mAke el Bydr oxi de

and three tines t 0 wat er. -
| xa%%les 2 to 1% are examples of compounds of Formula
I, Examples 13 to 15 are examples of pharmaceutical

compositions in accordance with the invention.

Example 1
10. ) N-[3—Dimethylaminoprdpyl)-o-aminodiphenylamine
' A mixture of 32.0 g (0.107 mole) of N-(B-dzmethyl-
amlnoprcgyl)-o-nitrodipheuylanﬂne (b.p. 155° at 0.4 mm Hg pressure
to 174% C at 0.33 nang ptessure), 100 ml of 200 proof ethyl alco-
hol and 1.5 g of 10% palladium—on—carbon catalyst was shaken under
15. a hydrogen aumx$ME:e at room temperatwre for 1 hr. After approxi-

- mately the theoretical amount of hydrogen, w: : ib b 4 eqn2£§>

catalyst was filtered off through a cellte filter cake an
solvent removed under reduced pressure. The residue was

distilled under high vacuum as follows:
-]

20. N b.g ey _C. Amt., g
Fraction 1 80-130° at 0.2 mm Hg pressure 4.0
2 130-137° at 0.2 mm Hg pressure = 7.0

3 137-142° at 0.2 mm Hg pressure 15.5

Thin layer chromatography using 20% methyl alcohol - 80%
25. benzene on silica gel, showed Fraction 3 to be quite pure.
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z :
The met hyl ene chloride |ayer was dried over magnesium 15. sul phate and
evapor.at ed under reduced pressure. Residual pyridine was then renoved under
I gh vacuum (0.2 mm Hg) over night. The wei ght of the residual oil, the
free base, was 24.9°g.. 9. Exanple 2B. Preparation of the Oxal ate Salt
of 2A. - To a hot solution of 4.0 g of the free base of Exanple 2A in
i.s6propyl al ohol was .added 1.35 g (0. ofo7 nol e) of oxalic acid dihydrate.
Thef precipitated oxatate salt of the title conpound weighed 3.5 g and.

mel ted at 162-5[err]. The salt after dr |n%.1 hr at 97-98 [err] 5
(refluxing propyl alcohol) and overn|gkéﬂﬁLﬁi&Hh1tenperature all at 0.1 nm
Hg pressure, anal yzNd(3 it ADE ' = PE AR bepylamine. .
G 87 37 63 N go0g Ee4etion of 15.5 9 es(% a0?75 m@l@?l 82 NH(5—Himethyl -
procedure of !th@PEOle)-°aﬁ@¥§9§ﬁ3h3Q1k4m&P?hbnfBa@om}n ¥$Bgrﬂéﬁfﬁyl

chloride: 52- C@é&i@abeazaﬁb&hl d denderhd Qr:stfwmoyéuﬁds%pmeﬂe wab added
2-fl uoro-benzo chl

chl or 1 do, 3. bkrB- SekPogb: MO I0EE FRNIEh Shbo5ERs oyl RoAPLIaBRCHRE OF

there were obbehpéfle was used to wash the remaining benzoyl chloride rinto
| the reaction vessel. The mixture was stirred for 1 hr and
the vessel stoppered and placed in a refrigerator over
10. the weekend. The solvent was then evaporated under reduced
pressure. The residual oil was dissolved in 100 ml of
methyleﬁe chloride and the solution washed once with 150 ml
of 3 N sodium hydroxide and three times with 250 ml of water.

The methylene chloride layer was dried over magnesium

15. sulphate and evaporated under reduced pressure. Residual
pyridine was then removed under high vacuum (0.2 mm Hg) over
night. The weight of the residual oil, the free base, was

24.9 g..



-di
3-di

3

met hyl am nopr opyl ) -
met hyl am nopr opyl

-0- (2-chl or obenzami do) di phenyl ami ne, b)
-chl orobenzani do) di phenyl am ne, 25
quorobéﬁzan1do) di phenyl am ne, d)
-f

c)

) -

3-di et hyl am nopr opyl ) - | uor obenzam do) di phenyl ani ne, e)
N- ( 3- di net hyl am nopr opyl) -bronDbenzan1do) 30 di phenyl am ne, f)
N- ( 3- di net hy| arBX5B+e) z eRte PAHE 9] :r'neﬁbahd 9) ;;g&
N- ( 3-di net ' (%ﬂéDEQQ@ -PATENT ==
OFFI CE - BJ%%%S%%Q%%%EFEE% B éEND 10. ExanPIe N[ 3- %Hnﬁﬁﬁﬁgg I m do)
propyl ] - o- aArehel pre rAAdedi helS §- (4 PFBHlWHW%WW@&@éV@@W th sodium
“K?L' fle agéhé freclpi tnbm)até ga@bepaﬁow@é '\h&g&a!ed 359, iin
pht hal i m do ni wa BT uce Wi
hydr ofen 0\%8 ‘%tﬁgo?%ﬁﬁénghég %ﬁ &Y&"gl Jvé’rt PrE 3%PBeC conpound.

Exanpl es 53réflLbgnyatoyl ihxmalpqmaueaa@ﬁgﬁkaﬁpkaaﬁﬁmnpenahﬁb(411

10

15

20

25

>0

at 0. llnnlkrpmessune,anuﬂ&ved.as:ﬁﬂiows

Analysis: Calculated for caenesnsos. c,67. 37, H,6.31; N,9.06
: Fqund ' ' | : C, 67.42, H,6.35; N,9.01
Exarnles 3a_to 3g _ :
Follow1ng the procedure of Example 2A  and substi-

_tutlng the following for benzoyl chloride:
2-chloro-~benzoyl chloride,
3-chloro-benzoyl chloride, .
2-fluoro-benzoyl chloride,
3-fluor9-benzbyl-chioride,
- 2-bromo-benzoyl chloride,
3-brqmo—benzoyl-chloride, and
u-chloro-benzoyi chloride,
there were obtained: .
a) N-(B-dimethylaminopfopyl)-o-(2-éhlorobeﬁzamido)
diphenylamine, ’
b) N-(3-dimethylaminopropyl)-o-(3-chlorobenzamido)
diphenylamine,
c) N-(3-dimethylaminopropyl)-o-(2-fluorobenzamido)
diphenylamine, | :
4) N- (3-d1methylam1nopropyl )-o-(3- fluorobenzamldo)
diphenylamine, '
e) N-(3- dlmethylamlnopropyl)-o—(2-bromobenzam1do)
dlphenylamlne, :
f) N-(3-dimethylaminopropyl)-o-( 3-bromobenzamido)
diphenylamine, and , |
g) N-{3-dimethylaminopropyl)-o-(4-chlorobenzamido)
diphenylamine. '

| THE PAseory 07755 |
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T . '

pht hal i m do) propyl -0 o- am nodi phenylanmine is reacted with 10 each of the
follow ng acyt chlorides in excess int nanner of Exanpl e 2A:

2-chl oro-benzayl chloride, 3-chloro- beHz chl ori de, 2-f1uoro-benzoyl
chl oride, 15 * 3-fluoro-benzoyl chlorlde, 2- brono- benzoyl chloride,

3- brono- benzoyl chloride, and 4-ch|oro-begéoy| chloride, there were

obtained: 20 a) N 3- (| - pht hal i ma

dghenyl ani
di'phenyl am
di phenyl am
di phenyl am
di phenyl am
di phenyl am
- di phenyd am

10

15

20

25

30

- 0- (2- chl or obenzam do)

ne, b) pN-rN3-1lpiMdpih 1EIPHEE xh-e a1 ablaa"

ﬂg C% o-N& txqd iphR Yl 2R Q8) syﬁcgeéswmtbors@&é.%mmlde

nandep- (l%l‘(dlﬁﬂicﬁt%}[tﬂ}é@igi@?i‘bpﬂlnéztw b do)
al 1 m - 0- enzam ao
ehtBa}ifido heoRyi e ntrant anbay Lhus e Uhes%cmrfamzam do)
needucedX anle Kydrdged mhybamaamﬁﬁpbn)-calﬁboph@wIefﬁiéxsbpenz0
to give the title compound.

Examples 5a to 5g
When in the procedure of Example 2a, N-3- (1-
phthallmxdo)propyl-o-amznodlphenylamlne is reacted with
each of the following acyl chlorides in excess in the
manner of Example 2A:

2~chloro-benzoyl chloride,
3=-chloro-benzoyl chloride,
2-fluoro-benzoyl chloride,
3-fluoro-benzoyl chloride,
2 -bromo-benzoyl chioride,
_3-bromo-benzoyl chloride, and
" 4-chloro-benzoyl chloride,
there were obtained:
a) _N-3-(l-phthalimido)propyi-o-(e-chlcrobenzémido)
diphenylamine, : | E
b) N-3-(1l-phthalimido)propyl-o-(3-chlorobenzamido)
dlphenylamlne,
c) N-3- (l-phthallmldo)propyl-o-(2-fluorobenzamldo)
diphenylamine, :
d) N-3- (l-phthalzmldo)propyl-o-(3 fluorobenzamzdo)

- diphenylamine,

e) N-3- (l-phtha11m1do)propyl-o-(2-bromobenzamxdo)
diphenylamine, -

£).  N-3- (l-phthallmldo)propyl-o (3-bromobenzamido)
diphenylamine, and

g) N-3- (l-phthallmldo)propyl-o-(4-chlorobenzam1do)

. diphenylamine.

®



[b,e][1, 4] di azepine, fumarate [1:1]. A stirred m xture of 18.9 g (0.05
e) of N-(3- dinethylam nopropyl)-o- ppnzan1dod|phenylan1ne and 32.19 g 5
(0J2 nol e) of phosphorus oxychloride i'n50 m of 1,1, 2, 2- tetrachl oroethane «
heated at 150 OC under nitrogen atnosphere for 1.5 hr. The nmixture was
ol ed sonewhat and poured over approxigitely 1000 mM of crushed ice and |
then diluted with enough water for | ume of 1000 10 - m. The 7.

aqueous SUSpenSI@R0@¥DfméEK¥ISﬂLhM920pyuﬂhl&Bphﬁnyk%BHﬂdﬁbéhz@nd -t he b

nmet hyl ene | ar.i_q - ) cous T ayer was made basic
with 3 N sggLﬁﬂnr v'yﬂifﬁﬁe\r;Hieree L 250 m portlons of

net hyl ene chl ori ge. scﬁhqséa thi-eeuFEt 8% €8g9ch! ¢0.08 WRIRES IO N-
‘conbi ned, dr.ied 0§Fr ) ne5|u sulghate agd ev poyﬁ@Fd under. gg uced

pressure t SREABGLIES BN apg 198 title
4550 orgeﬁﬁf‘*"”‘?ﬁ i ﬁ?‘.‘i’“ﬁ%’:’ﬂs “?*Ybn‘“"*w e et 20 ool Tested b
flltgatlon eﬁF@l%@ﬁf?ﬁf Qﬁl%ﬁﬂr?%ﬁFe§1ﬁgn§%§??50q5d§ﬁmﬂ e ’E‘alculatedy
for [err] atmospnaﬁm_fﬁr l{ﬁiﬂf, NIBeSthikaure was cooled somewha%

C 71.19; H 5

procedure o?aE%%u g’and %ﬁ?m%@eig Zggﬁ nnla; ?ﬁi%ﬂéékﬂcgﬁéng _ '

f ol | owi ng tbﬁtﬂ\l-d(lé-w%tmlar#mugbmpyb): Golre Bz &iindddi yolaime amf nEOOO

N (3- gy et iy, amipRQP I Ju - éifs fh 01 BROWA S Mk Vhralldlef Wb AU Fith

methylene chloride and the methylene chloride layer dis-
carded. The aqueou.s layer was made basic with 3 N sodium
hydroxide'and extracted with three - 250 ml portions of
methylene chloride. Thése three methylene chloride washes
15 were combined, dried over magnesium sulphate and evaporated

under reduced pressure to give a residual oil weighing
13.8 g, the free base of the title compound. The oil was
dissolved in hot isopropyl alcohol and reacted with 4.5 g
(0.039 mole) of fumaric acid. The fumarate salt was

20 collected by flltratlon, yleldLng 13 g when drled m.pP.

168-170%¢.
Analysis: Calculated for CpzgHzgNaO4: C,71.32; H,g.20:
. N.8.91
Found : C,71.19; H 6.19;
N,8.89

Examplesu7a to 79
- 25 Following the procedure of Example 6 and substituting
equal molar amounts of the following for N-(3-dimethylamino-
propyl)-o-benzamldodlphenylamxne | :
N-(3—d1methylam1nopropyl)-o-(2-chlorobenzam1dc)
dlphenylamlne, '
30 N-(3-d1methylam1nopropyl)-o-(3-chlorobenzam1do)
diphenylamine, - '
N- (3-d1methylam1nopropyl)-o (2-fluorobenzamido)
diphenvlamine,

N-(3-dimethylaminopropyl)-o-(3-fluocrobenzamido)




2 .
30 N ( 3- dlnethylan1nopropyl) 0- (3 chlorobenzan1do) dlphenylan1ne
N-( 3- di net hyl’am nopropyl ) - o- (2-f | uor obenzg do) di phenyl am ne.

\- ( 3- di et hyl ami nopropyl ) - 0- (3-f | uor obenzam do) THE PATENT OFFI CE - 8JUL1985
RECEI VED BY HAND ~ 12. N-(3-di net hyl am nopropyl).-o0-( 2-bronpbenzani do)

“di phenyl'am ne, N-(3-di nethyl am nopropyl ) -o-(3-bronobenzani do)
ﬂrgphenylanine and 8-(’-dlmethylamlnonrooyl)-o-(2-bromobenzam1do)

3 dlnethylgg§?§ﬂ ;g e0- (4- chl or obenzami do) di phenyl ani ne, there.Were
obtalned a) ? ch ofophenyl) 5-( 3- dlnethyzanlnopropyl)-SH-
di benzo[ b, e] [, 4] di 8z ar@@mthmiamkaonxpPYb)-0-

. 11 3-chl | b)-o=(
IR chLo obpeiyhy St iy 2 hopron)

g ne funarate } éyfluorophenl
- - 5-(3-di5ret hyl am noPr Eyl ¥ QQ%QRR%PEX{ Tt aﬁbb?ﬁebeﬂéﬁﬂﬂépé d) .
I1-( 3- quoroabgﬁgh ami#edi met hyl am nopropyl) - 5H 15 '
di benzo[ b, e][l,4 dlaze funprate, e)
| - (2- br onophER % gafg %Eﬁéfﬁgran1nopropyl) 5H
'dibenzo[b,e][é)4]d|ale@Qnethrnyhﬁnylfé5 (3- dlmethylamlnopropyl)-5ﬁ-
- (3-bromphgayl) 23+ &3 edl'['IEtu*ﬁyélaarEerE’ior{é’,pyéﬂparate
10 b) ll (3-chlorophenyl)-5-(3-dimethylaminopropyl)-5H-
dibenzolb,er 1,4 )diazepine, fumarate,
c) 11-{2-fluorophenyl)-5- (3-dimethylaminop:opyl)-SH-
dibenzofb,e][l,4]diazepine, fumarate,
d) | 11-{3- fluorophenyl)-s (3~ dlmethylamlnopropyl)-sH-
15 dibenzoTb,elrl, 41d1azep1ne, fumarate,

-bromobenzamldo)

e) 11-(2-bromophenyl)-5- (3-d1methylam1nopropyl)-SH-
dibenzolb,e]}rl,41diazepine, fumarate, -
£) 11-(3-bromophenyl)-5-( 3~-dimethylaminopropyl)-5H-
dibeﬁzo[b e]fl,4)diazepine, fumarate, and

20 g) 11~(4~chlorophenyl) -5~ (B-dlmethylamlnopropyl)-SH-
dibenzo[b,e][1l,41diazepine, fumarate.

Examples 8a to 8h

When in the procedure of Example 6 prior to addition
of fumaric acid, the following were substituted for N-(3-
25 dimethvlaminopropyl)-o-benzamidodiphenylamine:
N-3-(l-phthalimido)propyl-o-benzamidodiphenylamine,
N-3- (l-phthalimido)pr0pyl-o-(2-chlérobenzamido) '
diphenylamine, : '
N—}-(l-phthallmldo)propyl-o-(3-chlorobenzamldo)
30 "dlphenylamlne,
N-3- (1-phtha11mldo)propyl—o-(? fluorobenzamzdo)
diphenylamine, : .
N-3-(l-phthalimido)propyl-o-(3-fluorobenzamido)
. diphenylamine, '
35 N-3- (1-phthal1m1do)propyl-o-(2-bromobenzam1do)
diphenylamine,



[b,e][l, 4] diazepi ne, fumarate, and 20
hIorophenyI)-5-(3-dinethylaninﬁgropyl) SFL
o[ b, e][1, 4] diazepine, fumarate. Exanples 8a to 8h Wen in the

procedure of Exanplg 6 prior to anltlon of ,funaric acid, the follow ng
wer e substltutéHH? <l \phithabimido Jpropyl~o-( 3-bromobenzdmido)

dlnethvla§1 dﬁ?ga irfls Degg@m dodi phenyl am ne:
N 3- (1-phthalim o)propyl 0- benza dodi hen l,am

N-3- (1 - pht hal | -0 kOBl ¥baL {81 8R) BFBRY A dorriGARhRA2am Ha0)
N 3- (I - gﬁ§ﬂéﬁ ﬂ&&@ | - 0- (3-chl orobenzam do) 30 di phenyl am ne,
N-3 I-phthallnldo)pro 0- (2-fl uorobenzam do) .di phenyl am ne,
| - phtth& |QHW$5? B%b?e &:( 3-fluorobenzami do) di phenyl ami ne, 35
N-3 (1 -phthal i rg-d@-p&bpyhtbalimdeﬁphe@m-dﬂ)-pﬂiqﬂﬂ%MﬂBenzo 13. N-3-(

S A b g, o i e S a o and 5 tere
wer e obt abned: S 3~ &i{ﬁhthtlphtﬁab wb@qﬁQFdayKEﬁEhxﬂmnyheﬁwiM+§ano [ b, €]
[ 1, 4]d'amﬁiﬂgﬁz§pb e] £34gdka9gbgﬁl|n1do)propyH-II-(2 chl orophenyl ) - 5H
10 ¢ 5-{3- (l-phthallmldo)propylj -=11-(3-chlorophenyl)-~5H-
dlbenzorb ejrl 41dxazep1ne,
a) 5= 3= (l-phthallmldo)propylj-ll-(? fluorcphenyl)-SH-
dibenzofb,e]rl,41diazepine,
e) 5-f 3= (l—phthallmldo)propyl] -11-(3- fluorophenyl)-SH-
15 dibenzolb,e][l, ,41diazepine,
£) 5-f3-(1-phthalimido)propyl]- ll (2-bromophenyl)-5H—
dlbenzo,b ejrl, Lidiazepine, :
g) 5- r3a(1-phtha11m1do)propyl] 11-(3- bromophenyl)-SH-
dibenzo[b e]j[1l,4]diazepine,
20 h) 5-{ 3-(l-phthalimido)propyl ]-11~ (4~chlorophenyl)-53-
dlbenzo[b ej[1l,4]diazepine.

Example 9 -
5-(3-Aminopropyl)-ll-phenyl-5H-dibenzolb,e1" 1,43
_ diazepine hydrcchlorlde

25 2A mixture of 0.035 mole of 5- [3 (l-phthallmldo)propyl-
ll—phenyl-SH-d;benzo[b,e][l,ujdlazeplne, 0.039 mole of
hydrazine hydrate and 175 ml of 190 proof ethyl alcoholwas
refluxed for 2.5 hr and allowed to stand for several hours.
A solution of 10 ml concentrated hydrochloric acid in 50 ml

30 water was added to the mixture and the mixturéwas stirred
for several hours. The mixturewas filtered and the filtrate
evaporated under reduced pressure. The hydrochloride salt
was isolated by recrystallization from a suitable solvent
and dried under reduced pressure.

| ™HE paTBIT © 5
; - CuUL1985
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—




£ M

di benzorb, e][ |, 4] di azepine, 10 O ‘
5-[3-(I-phtharinido)propyl]-ll-(3-ch|oroppgnyl) 5H di benzo[b,e][ I,
4] di azepi ne, d) 5-r3-(1-pht hal i m do) propyl]-11-(2- quorophenyI) 5H
di benzo[ b, e][l, 4]diazepine, e)
5-[3-(I- phthal|n1do)propyl]-ll-(3 fluﬁﬁQHBf@¥llo§ oll0g

di benzo[ b, e] [|, 4] di azepi ne, f)

5% 3- (I - pht hal i m d&rlmwing 1th¢ 2pbocedphengif) EBHmpd»leanza{dJ substituting
111, 4]d|azep|F§ﬂ%¥ mof%iiﬁiéﬁﬁ@%hgk EhdoEBL 2B¥ hgl ko3 B H PN PHhido)

di benzo[ b, e] [ aze
5-[3-(I- phthaHﬁﬂRﬂ%}nﬁin@hﬁqzlfﬂﬁtﬂlbﬁbpﬁéhyPﬂ{QHﬂT@HQQQRﬂnﬁ
[eJ[I , 4] di azepi ne @q -a:rm&:é%aéﬂynppsopsl-ht-bmmam ztefpevr;[lsﬁ-l

- [1,41 dlazepl ochl ori ture of O 03
- 5-[3-(I - ﬁhtha %&5 ;hmﬁr ¥1$h%ﬁ?PLBFPd|benzo[b e] [ 1, 4] di azepi ne, 0.039
nol e of hydra2|neInmk@aibhﬂmkdﬁﬁbﬂyl¢i5199 P Loph thalim idc)Prd pytsr 1511 uxed

for 2.5 hr an Iowe for several hours. A .solution of IU ni
concent r at ed Ehﬂéﬁéiﬁﬁy?hagﬁpﬁP €30 water was added to the nixture

and the n1xturemaslﬂﬂﬁaffnuqmogbeuyhb-59959(lehthaiwmman&yﬁbpykqisﬁand
the filtrate AR 53 éﬁp&ﬁu ggggag {RLessure. The hydrochl ori de salt was
’Zat4°oh

i sol ated by recry ron1 SUPtabl e sol vent and dried under
reduced pPessure. Rﬂeﬁﬂﬂﬁlwnr¢pbﬁnyl -5-f 3-(1-phthalimido)propyl]-5H-

dxbenzorb el[l, 41d1azep1ne,
T11- (2 -bromophenyl)-5-I 3~ (l-phthallmldo)propy11-5H-
dlbenzo b,e1l,k47diazepine,
1l-(3-bromophenyl)-5- [3-(l-phthalmmldo)propyl1-53-
15 dibenzorb,el”l,4]diazepine, and
11- (h-chlorophenyl)-5 [3- (l-phthallmzdo)propylj-SH-
‘dibenzo(b,e]rl,k4]diazepine, '
- there were obtained:
a) 5- (3-am1nopropy1)-ll (2-chlorophenyl) -5H~dibenzo
20 [(b,e1[1l,4]diazepine hydrochloride, .
b)  5-(3-aminopropyl)-11-(3-chlorophenyl)-5H-dibenzo
[b,ell1, 41dia2epine hydrochloride,
c) 5-(3-aminopropyl)-11-(2-fluorophenyl)-5H-dibenzo
[b,e1f1l,4]diazepine hydrochloride,
25 4d) 5-(3-aminopropyl)-11-(3- fluorophenyl)-5H-d1benzo
[b,e[1l, 41dlazep1ne hydrochloride,
e) 5- (B—amlnopropyl)-ll (2-bromophenyl)-5H-d1benzo
[b,e]rl,4]diazepine hydrochloride,
___f) 5-(3-aminopropyl)-11-(3- bromophenyl) ~-5H-dibenzo
30 _ [b,e][1,4)diazepine hydrochloride, :
g): 5-(3-aminopropyl)-l1- (#-chlorophenyl) 5H-d1benzo
(b, e]'l hﬂdlazeplne hydrochlorlde :



yanples 10a to 1Qy Follomnng the procedure of Exanple 9 and
hstjtuting equal nolar amounts of the follow ng for 5-[3-(1-phthalim do)
"oyl ] -11-phenyl - 5Hdi benzo[ b, e][|, A% azepi ne: *
=(2-chl orophenyl ) -5-[3- (I - pht hal i mi do) propyl]-5H 5 '

di benzo[ b, e] [|, 4] di azepi ne, Example 11

|| -(3-chl orophenyl)-5-13-(I hthaTTTﬁ%%q;ﬁTT J
di benzo[ b, e] [ . - anzg
I-(2-fl u%ﬂsﬁ%ﬂné-[ '

o dl _
e] [ (341‘ | :Jor ophdMA ) lsd’f%d%}%h?ﬁaﬁ?ﬂntd&fpﬁgggjar%a,gomopyl)-11-pheny1-

benZO[B.I—ﬁJci:lbe‘l‘lzb B 49diazepine was converted to the free base
éllb((e g{g éf er%%% %:E:p?% b&@&@%‘ | g‘ﬂ@t@ %@dl]ums%ydrox:.de and methylene
I1 (3- brommmumndé,Eﬂfﬁzng ah@hebncedtpetdng [themethylemecchbpride|

, 4] d h
i bensor oIgNEE 6 dbuids S LARIRC Ry vedabdd N 4 1A ACdREERE R
 5-(3-am ndwr @xiivye AEE Zthhlbf-“épﬁéﬂyl )Imdqqfeﬂztouzq) free hase WR8i azepine

hyg]r gfg'zgfd %Q)dgr Ocﬁ? (2 g&aepe&e)é's)s b (Bl pheryvilededibengal b, e] [

pI ne
5- ( 3-3hi nWemqtq zuthoreﬂ'emnp For]igRuetRr I heyrs: 4) The wixkure

hydr ochl.okjad or?c%ntﬁteaﬂh%aeuaopm&all&aé Edde@r ondeane) miktedidaenzo
[b,e][1, 4]d|azep|ne hydr ochl ori de,

- br onopheRANCERFER z%gfbé}[lThFdFéﬂﬁi an]n “nﬁﬁgdlssgived in

ethanol and sodium borohydride was add_ed with stirring at
15-20°c until thin-layer chromatography indicated the
15 substantial absence of starting material. The

mixture was cooled and gradually flooded with water followed
by extraction with ethylacetate. The ethylacetate layer
washed to heutrality and salted; fittered and evaporated.
Crude free base was isolated by column chromatogrsphy and

20 reacted with ethereal hydrogen chloride and recrystallized
to give the title compound. '

Examples 12a to 129
Follow1ng the procedure of Example ll and substituting

equal molar amounts of the following for 5-(3-aminopropyl)-
25 ll-phenyl-SH-dibenzo[b,e][l,#]diazepine: _ |
5-(3-aminopropyl-11- (2-chlorophenyl)-5H-dibenzo
[b,el[1l,4)diazepine hydrochloride, ' .
5-(3-aminopropyl)-11- (3-chlorophenyl)-5H—d1benzo
[b,e][1,4]diazepine hydrochloride,
30 5-(3-aminopropyl)-11-(2- fluorophenyl) 5H-d1benzo
[b,e][1,4]diazepine hydrochloride,
5-(3-aminopropyl)-11-(3- fluorophenyl)asn;dibenzo'
[{b,e]l1l,4]diazepine hydrochloride,
5-(3-aminopropyl)-11- (2-bromophenyl)-5H-d1benzo
35 [b,el"1l,41diazepine hydrochloride,

THE PATENT O:TiCE
- 5 SUL1985

'RECEIVED BY HAND |




?) 5- ( 3-am noptopyl ) - 11- (3- br onophenyl ) - 5H-di benzo 30

[b,e][l, 4] di azepi ne hydrochl oride, g)

- (3- ananpropyI) 11 (4-chl or ophenyl) - 5H—dq§pnzo [b,e][l, 4] di azepi ne
hydrochlorlde Exampl e 11

N- Met hyl -1 | - phenyl - 5H-di benzo[ b, e] [ 1, 4] di azepi n-5- propananlne,

_hydrochl oride. The mﬂhJﬁBHamiﬁ&pﬁobyl¢ilﬁ-(§-&&bmm@hﬂny3 -5 pdicivehzo |

SH- di benzo[ b;e] || quf S, yas: conyer ed gﬁbiree base 5 by .
partitioning bet ke :ﬁ) %ﬁﬁﬁﬂh?ﬁ;ﬁ?ng 8ﬁ& %ne chioride, drying
and concentrating thesnﬂjﬁdmﬁnbphbpylNellaﬂénchﬂoﬁvph!nylkuﬁﬂ*dphbuzo
benzene and again,cq nt i Qndr 8 l benzene. The resyltlng_
free base was di §6I i FREEXCERECE P gﬁ&/dlstllled triethyl- 10
ort hof or mat® wi t thexfd warephtainederal hours. The nixture was
concentrated in yacuo, apd »

agai n. The resul t?ng |ln':‘iecpﬁl2“':%\]/{&83\@é fsilggﬁgedﬁl ﬁ‘%f’ﬁnﬁf* (?Ceg{obfﬁedjg é‘ﬁf}ﬂ b']
bor ohydri de was éﬂ@@fﬂﬂﬂ+ﬁs&t¢?¢h§mave1EYQ@°Gh&PdeQJun | ayer

chromat ogr aphy i ggi catigd (4ieey: ro?ﬂ@ﬁ?ﬁb‘t-hﬁhe%ﬁﬁq ﬁ-@zhﬁxfé&vgeﬁ‘%ifieﬁja'

The m xture was cooled an gr adual ter
extraction with &¥RASRR 19‘??&P%$h9ﬁa§¥§&?§ te¥didemashed to neutrality

and sal ted,16i | ter)ed enrnd-(ea/-a@ma&eﬁheﬁ&wenf-fneeh sgnmuaﬂz’ﬁ é)y[rol;gmn
chronatography a en chlori de and

FgARp S T RR o hﬁgﬂé
recrystallized t ﬂﬁ%ﬁ?%q1 T?f?@?%ﬁﬂbﬂﬁn YOERSAPPES“LZa to 129
11- (3-fluorophenyl)-N-methyl-SH-dlbenzorb elll, 4]

dlazepln-s-propanamlne hydrochloride,
) 11- (2-bromophenyl)-N-methyl-SH-dzbenzo[b e][l 47
15 diazepin-5-propanamine hydrochloride,
£) 11-(3-bromophenyl)-N-methyl-5H~dibenzo[ b, e][l 47
.‘dlazepln-5-propanam1ne hydrochloride, and
g) 11= (4-chlorophenyl)-N-methyl-SH-dibenzo[b,e][l,h]
diazepin-5~propanamine hydrochloride.




Iomnng t he procedure of Exanplell ng substltutlng equal nol ar anount s

he follow ng for 5-(3- an1nopropy|) , ’

henyl - 5H di benzo[ b, e] [ 1, 4] di azepi ne: i
5¢4/3- am nopropyl -1 1 -(2-chl orophenyl )-5Hdi benzo [b,e][!, 4] di azepi ne

hydr ochl ori de, 5-(3-amn Latidn( dnchhdmipticatdadt idtt di benzo
b,e][I, 4] diazep] dr oc )

5- (3-am nopropy%Pﬁﬁc?ﬁv?l%%?gbﬁgﬁﬁf) °§Ht5’ieb§r?z‘§‘—’[°ol%‘i [Iihﬁfra?c{ﬁégghgally =
hydrochlomaﬁtldb(ébmpoummmooylrebMu163Ifhmqrdphen&iﬁnf&tdréénto humans
[b,e][1, 4] drochl or -

5- (3-an no -ﬁp%‘ét‘b‘i oir’rbphgﬁﬁﬁ)_ ASECFHRL FuL5U, 19995 495 3%‘6?‘%@

hydr ochl or itd:at:EEHE FUTENT QFFaLEfor8aLlL 598D mnﬂlﬁﬁmﬂutim}s, :

5-(3- I g
ryar ot or e a5 (S EREAERIAR P, SIFS DR SR GEEEnTE
[b,e][1, 4] & wmbbmw=as¥a le er@%@%bﬁ%%‘aera}ly in the
|1 -(2-chl ormupaeryd )sdePEL &YLo Pl dbRgNzO[ b, €] [ 1, 4] di azepi n-5- propanan1ne

yarochloride, bl 12 G B onpatienyl) el oit o pengol bl [ 8
i azepi n- 5- prop c
|1 -(2-f1 uomerhesudh isrﬁﬁbybsEEFﬂabﬁ&bQHbfﬂiﬁhaﬂate, terra alba, sucrose,

10 talc, stearic acid, gelatin, agar, pectin or acacia.

Exemplary of ligquid carriers for oral administration
are vegetable oils and water.
For intramuscular administration the carrier or
excipient may be a sterile, parenterally acceptable liguid:
15 e.g., water or a parenterally acceptable oil; e.gs, arachis
0il contained in "ampoules. .
Although very small quantities of the active materials
of the present invention are effective when minor therapy
is involved or in cases of administration to subjects having
20 a relatively low body weight, unit dosages are usually from
five ﬁilligrams or above and preferably 10, 25, 50, or 100
milligrams or even higher, preferably administered three
or four times per day, depending, of course, upon the
. emergency of the situation, the compound used, and the
25  particular result desired. Twenty-five to 200 milligrams
appears optimum per unit dose or usual broader ranges appear
to be about 10 to 500 milligrams per unit dose. Daily
dosages usually required should range froﬁ about 0.5 to
about 20 mg/kg/day, preferably 0.5 to 10 mg/kg. The active
30 ingredients of the invention may be combined with other
pharmacologically active agents as stated above. It is only
necessary that the active ingredient constitute an effective
amount; i.e., such that a suitable effective dosage will be
obtained consistent with the dosage form employed. Obviously,
3 B it dosage forms may be administered at about the
bl miimw fﬁr}te exact individual dosages as well as daily
]38 d%ﬁﬁgfﬁﬂglll”Of course, be demonstrated according to

2
o
3




& ' - g

di azepi n- 5- propanan ne hydrochl ori de, d)

11- (3-fl uor ophenyl) - N-nethyl SH-di.benzorbe] [ 1, 4] di azepi n-5-propanam ne
hydrochl ori de, e) -(2- br onophenyl ) - N- net hyl - 5H—d|benzo[b e][1,4] 15
diazepin-5-propanan1ne hydrochl ori de, f)

11- ( 3- bronophenyl ) - N-net hyl - 5H-di benzo[ b, e] [ 1, 41 di azepi n-5- pr opanam ne
hyer ochl ori de, and -0 Il - .
‘Oﬂéchlorophenyl)-N—nethyI-5H—dibenzo[b,eff1,4] di azepi n- 5- propanam ne

@

hydr ochl ori de. 17 Forrmul ati on and Admi ni strati:on Effective quantities of

t he foregoi ng phasnmacol ogi cally active conpounds of Formula | may be

adm ni stered to humans for therapeutic pur poses according to usual nodes of

admi ni s- tratlo%amagéégﬂfﬁﬁh #ﬁ*ﬁfﬂi 855953?5¥dlﬂ ceutl%g}Fy

ermul si ons, suspéensi ons, capsul e

accept abl e carrN@dﬁEuth%a@éﬁﬁ@ﬁmqq/¢ﬁ @hEhYQLRiQn'sterlle sol uti ons.
Exenpl ary of solid c e | £ Sty a Fﬁ.lécsl% o] :
magnesi um stearate, a"':ﬂeékrgééﬁehﬁggﬁcfr ose, ﬂéEiBﬁ% Q?:Stgg I C aé‘&(? %at?lsﬁ
agar, pectin or thea@harTReapPIArakly i 2Etiveacomppyndsr ofr &ihis

. admi ni strgtion gng,ae0ed bl e oils and water. For intranuscul ar

~adm nistration the carrier or excipient be a sterile, parenterally
acceptable liquid: 15 e.g., water: cﬁom

arachis oil contai nedkiimpiBeUi $8- to l3e
Capsules'of 10 mg and 50 mg of active ingredient

per capsule are prepared. With the higher amounts of
;0. - active ingredient, reduction may be made in the amount
of lactose.

Example | | - 13a 13b
| ' 10 mg .50 mg
Typical biend for Per Per
15. encapsulation Capsule Capsule
Active ingredient, as salt 10 50
Lactose ’ 259 219
Starch 126 126
Magnesium stearate 4 - _ 4
20. - Total 399 399

Additional capsule:formulations preferably contain

a higher dosage of active ingredient and are as

follows: _
Example . 13¢ 13 13e

25 100 250 500

o . ' mg. per mg. per mg. per
Ingredients Capsule Capsule Capsule
Active ingredient, - 100 250 500
as salt ' _

Lactose 214 - 163 95

30, Starch 87 81 47
Magnesium stearate T4 I -

—— . e—— ———

Total 299 500 . 650

BEONSal |y acceptable oil; e.g.



Al though very small quantities of the active materials of the present

i pvention are effective when mnor therapy is involved or in cases of -
adn1n stration to subjects having 20 a relatively Iom/body wei ght’, unit
gs are usually fromfive nllllgran§ or above and preferably 10, 25,

100 mlIligranms or even higher b eferably administered three or four
per day, depending, of course, upon the energency of the situation, J?*
e conpound used, and the 25 particular result desired. Twenty-five to ™"
200 mlligranms appears optinum per unit dose or' usual broader ranges appear
to be about 10 to 500 milligrans per unit dose. Daily dosages usually
requi red should range from about 0.5 to about 20 ng/kg/day, preferably 0.5
to 10 ng/kg. Thé active 30 i ngredi ent.s of pven e conblned
with ot her phar macoFBgEaQh Fage vER §g§éi?eﬁ?ét%f Vﬁb%vgre
necessary thatygiieoambl VQléﬂﬁéﬂ“ﬁﬂthCMM§Ilaﬁﬁb@@,6§£&rbhveawﬂMﬂn i.e.
such that a suitable effective dos%gs W%§bJ£# tgéned consi s ﬁﬁ@ th the
dosage form enfAgyeaivmFteATIe 3 dodehe® ?8?954%%}
adm ni stered at about the sane tine. EXaMPLEt14 ndividual dosages as wel |
as daily dosages w |l cqQur enonst r at ed di
determ red accor di nf Wé‘l‘%?ﬁdafﬂﬁgﬁg&lorb %I$|f9€ﬁgﬁé gﬁgg&ﬁx’e‘gt i on of
a physi cian. T$ﬁ0fﬂb|6wIxt€KVéﬂdﬁgredienﬁapexWEahheatEmélbws.tmghe
pharnacologlcaklgmu %L{%nfoﬁf %9dsug2dt@or other 2%32%9%95 oERMHHﬁ&thS

ingredient by adjustment of the weight of dicalcium

phosphate.

10. ) Per Tablet, mg.

1. Active ingredient 10,0

2. Corn starch 15.0

3. Corn starch (paste) _ 12.0

4. Lactose - 35.0 .
15.- 5. bicalcium phosphate . 132.0

6. Calcium stearate 2.0

Total . 202.0
Ingredients 1, 2, 4 and 5 were first uniformly
blended. Ingredient 3 was pfepared as a 10% paste in
20. - water. The blend was granulated with the starch paste
' ‘and the wet mass passed;through an 8 mesh {U.S. sieve
series) screen. The wet granulation was drigd and
sized through a 12 mesh (U.S. sieve series)'screen.
The dried granules were blended with the calcium
25. stearate and_compresséd. 8 mesh has openings of 2.38
-mm; 12 mesh of 1.68 mm. _
EXAMPLE 15
An injectable sterile 2% solution'was made up as

foilows:
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& Exanpl es 13a tokl3e Capsules of 10 ng and 50 ng of active ingredient per

capsule are .prepared. Wth the higher anmounts of 10. active ingredient,
reducti on may be made:in the amount of | actose. Exanple - N
£ 13a | 13b 10 ny 50 ng Typical blend for : Per
Per 15. encapsul ation . Capsul e = Capsule Active
ingredient, as salt - 10 20. 90 Lactose
. 299 219 Starch : - 126 126
Vagnesi um st ear ate 4 ' 4 20.
Tot al 399 - 399 Additional capsule fornulations preferably contain
a higher dosage ®f active ingredient and are as foll ows: Exanple
13c 13d - 13e 25. . . 100 250
500 ny. per ng. per - ng. per Ingredients ' ) Capsuf&X_€Zapsul e
Capsul e Active ingrgdigife ingredief® 250 mg200 as salg Lactose
214 163 95 30 Starch 87 81
47 Magnesi um st ear aP&¥eservative, e.g. 6 . 8 Tot al 299
500 650 chlorobutanol, w/vol. percent 0.5
Water for injection g.s. '
5. The solution was prepared, clarified by filtra-

tion, filled into vials, sealed and autoclaved.



19.-ln each case, the selected active ingredient még_ﬁﬁrfUﬁmﬁfJﬂiﬂgkglvmth
actose, starch, and nmagnesium stearate and the

80 psul ated. EXAMPLE 14 5. A typi cal fornulg"i I'lmgﬁ Hm
aining 5.0 ng of active ingredient per tablet foltows ation

y be used for other strengths of active ingredient by adjustnent of the
wei ght of dical ¢ci um phosphate. 10. 21.

Per Tablet, ng. 1. Active ingredient 10.0 2. Corn
starch 15.0 3. Corn starch (paste)

12. 0 4. Lactose . CLAIMS 35.0 15. 5. Di cal ci um
phosphat e ' 132.0 6. CGalcrum stearate 2.0
Tot al’ 202.0 Ingredients 1, 2, 4 and 5 were first unifornm-y bl ended.

| ngredi ent 3 was prepar el esmpotifiéh hastiag th20.formellesy. The bl end vas
granul ated with the starch paste and the wet mass passed through an 8 nesh
(U.S. sieve series) screen. The wet graQ ton was dried and sized
through a 12 nesh (U.S. sieve series) n. The dried granules were

bl ended with the cal ci um 25. st earate_aptl conpressed. 8 nesh ‘has
openings of 2.38 mm 12 nmesh of 1.68 FAMPLE 15 An injectable sterile

2% sol ution was nade up as foll o ’

(Cﬁa)sNR R?
wherein R1 and R2 each represent_a hydrogen atom or a
methyl group, ) _
' X represents a hydrogen, chlorine, bromine'or

fluorine atom, and the pharmaceutically acceptable acid
addition salts thereof, for use in treating depression.

2. A compound as claimed in Claim 1 which is
5-(3-d1methylaminopropyl)-ll-phenyl-SH-dlbenzo[b,él{} i}
diazepine.

3. A compound as claimed in Claim 1 which is
5-(3-dimethylaminopropyl)-ll-phenyL-SH-dibenzo[p,é}tl,43

diazepine, fumarate {1:1}.

4, A compound having the formula:

(CHa ) aNRR®
wherein X represents a hydrogen, chlorine, bromine or
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THE PATENT OFFI CE -8JUL1985 RECEI VED BY HAND 20. Per cc Active :
i ngredi ent ' ) ny. 20 Preservative,

w/ vol . percent - 0.5 Water for |njectLgn,qag”ﬂi”JJuqﬂﬁﬂ
solution was prepared, clarified by filtra- tion, fil \\‘\M“\ seal ed
and autoclaved. =~ 21. CLAIMS 1. A conpound havi ng m‘m r]
Wierein [err] and [err]each represent e??wdrogen at hyI group, X

_rgﬁ?esents a hydrogen, chlorine, bromne or fluorine atom and the
pharmaceutically acceptable acid addition salts thereof, for use in

~treating depression. 2. A conpound as clainmed in Cdaiml which is

5- (3-di met hyl am nopropyl ) - 11- phenyl - SFLdibenzo[b e]l[1, 4] diazepine. 3. A

conmpound as Cla'%ﬁ%o&?ngiﬁggﬁ%\M“ "R Sna 82 both represent a hydrogen

atom or Rl represents a hydrogen atom when R2 represents
a methyl group, and the pharmaceutically acceptable
acid addition salts thereof.

5. A compound having the formula:

A
S

(CHz2)s

\z0

wherein X represents a hydrogen, chlorine, bromine or
fluorine atom.



5- (3 di met hyl am nopr opyl ) - 11- phenyl - 5H—d|benzo[b e]l[1,4 ] dlazeplne
| rate [1:1] .- 4. A conpound having the fornuLa__LgLL%nggEgLﬂgéu
jggp esents a hydrogen, chlorine, brom ne or THE PATENT L1985
GEl VED BY HAND 22. fluorine atom and [err”jﬂ HM " epresent a-
hyfirogen atomor R represents a hydrogen atom , u ﬂts a _
c i

met hyl group, and the pharnmaceuticaldy acceptable acrd hddﬁtwon*salts

-
Te ¥

thereof. 5. A conpound having the fornula: [err] wherein X represents a = -

hydr ogen, chlorine, brom ne or fluorine atom 23. 6. A compound havi ng
the formula: ( [err] wherein X represents a hydrogen, chlorine, brom ne or
fluorine atom 7. A conpound as clained in O aim4 substan-

6. A compound having the formula:

wherein X represents a hydrogen, chlorine, bromine or
fluorine atom.

_ 7. A compound as claimed in Claim 4 substan-
tially as specifically described herein with
reference to any one of Examples 6 to 12.

8. A compound as claimed in Claim 5 or Claim 6
substantially as specifically described herein with
reference to any one of Examples 1 to 5.

9. A pharmaceutical. composition for treating
depression in unit dosage form comprisingl(a) an
effective amount of a compound as defined in any one
of Claims 1 to 4, and (b). a pharmaceutical carrier
therefor.

Jmﬁiﬁﬁﬁﬁé
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1% ally as specifiéally described herein with reference to any one of
Exanples 6 to '12. 8. A conmpound as clained in daim5 or aim6

substantially as specifically described herein with e ce to any one
Exanples 1 to.5. 9.. A pharnmaceutical conposition foy atin reSS|on
in unit dosage forn1conprising (a) an effective anou /l@?

defined in any one of C ains to 4, aag b) a pharmace

t hef ef or. THE PATENT OFFI CE - 8JUL1985 ECEI VED BY HAND ‘24n

phar maceuti cal conposition as clainmed in daim9 in which the conponnd is
5- (3-di met hyl am no- propyl)-11-phenyl - 54 di benzo[ b, e][], 4] diazepine. 11. A
phar maceutical conposition as clained in aim9 in which the conpound is
5- (3-di net’hyl am no- propyl)-11-phenyl - 5Hdi benzo[ b, e][1, 4] diazepine

“fumarate. 12. A phar eutac iQ.a f Clalns
9'to 11 subst ant (] ﬁ s%e?.’??@?ﬁﬁﬁf%m PRmRoRLREEn Ll RATREE 1l
3

any one of Exanptf igh the compound is 5-(3-dimethylamino-
propyl) - ll-phenyl 5H-dibenzo[b,é}[1,i}dlazepine.

11. A pharmaceutical composition as claimed in
Claim 9 in which the compound is 5-(3-dimethylamino-
. propyl)-1 l-phenyl-SH-diben_zc[b ’ e] [1 ’ 4_1 diazepine
fumarate.

12. A pharmaceutical composition as claimed in
any one of Claims 9 to 11 substantially as
specifically -described herein with reference to any
one of Exaniples 13, 14 or 15,



and {err] each represent a hydrogen atom.or a net hyl group,
represents a hydrogen, chlorine, bromne.or fluorine atom 2)1(?5894
armaceutically acceptable acid addition salt thereof.

pharmaceuti cal conposition as clainmed ip daim 13, ' conp05|t|on
conprises 5-(3-dinmethyl am no- ZZS

R T
| Lo N -

13. A pharmaceutical composition in unit dosage
form comprising at least 5mg per unit dosage of a compound
having the formula: '

e

wherein Rl and R% each represent a hydrogen atom or a
methyl group,

X represents a hydrogen, chlorine, bromine or
fluorine atom, or a pharmaceutically acceptable acid
addition salt thereof.

14. A pharmaceutical composition as claimed in
Claim 13, which composition compriscs 5-(3-dimethylamino-
propyl)-ll-phenyl-SHédibenzo[b,g]ﬁ,4]diazepine.

94 13. A pharnaceutiéal conposifion In unit dosage fornfconprising at
5nmg per unit dosage of a conpound having the fornula: [err] mherein

r—
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