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(54) PYRROLO [2,1-b] 3 BENZAZEPINES METHODS OF
- PREPARING THEM, PHARMACEUTICAL COMPOSITIONS |
. CONTAINING THEM, AND THEIR USE FOR TREATMENT
{ . OF NON-HUMAN ANIMALS

_ (71) We, MERCK & CO. INC,a corporatlon duly orgamzed and ex:stmg

under the laws of the State of New Jersey, United States of America, of Rahway,

New Jersey, United States of America, do hereby declare the invention, for which.

. Fray that a patent may be granted to-us and the method by which it is to be .
- performed, to be particularly described in and by the following statementi— - 5

This invention relates to tricyclic compounds.
- Over the past several years several so-called tricyclic compounds such as -
- amitriptyline, cyclobenzaprine, nortriptyline and protriptyline have ' gained
. - importance as centrally acting pharmacologlcal agents having skeletal muscle
10 . relaxant and tranquillizing activity. . o 10
The present invention provides compounds of structural formula: ' :

and their pharmaceutlcally aceeptable salts. in which the dotted lme between .
: positions 5 and 6 represents saturation or unsaturation; n is 0, (in which case every - .
5 X is hydrogen), 1, 2 or 3; m is 0, (in which case every Yis hydrogen), l 2,3 or4 S - I
- each of X and Y which are similar or dissimilar, is I
(1 hydrogen, : e '
.{2) halogen, Le. chlorine, brommc. ﬂuorme or 1odme, UCEEN
- (3), formyl, P T RUPRNPPEI- SO
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r -pharmaceutically acceptable salts, in which the dotted |ine
positions 5 and 6 represents saturation or unsaturation: nis O,
h
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case every 15 X is hydrogen), ‘1, .2 or 3; mis O, (in which
Y is hydrogen), 1, 2, 3 or 4; 15 each of X and Y, which are-
dissi2m lar. is (1) hydrogen,. 1.49_9.047 : : .. (2)
. €. ,Chll orine, Plr) on, Qﬁcangﬂl,t&%ﬂ A€ cO, 'pgrg]iﬂ)zbﬁg 8&5&9&)@%’%03}1,
; o " (5) C,_ alkyl, either straight or branched n, 1 as methyl, propyl, or -
érr] al kanoyl, suchpastylacetyl, pentanoyl, or: 2-nethyl propanoyl:, (5)

yl e t'F'e_r strai ﬁcerha'?j(f%, ®eWchai n, such as rethyl, ‘propyl, - or
6 [err] al koxy) kgrS¥inalobity, fudh il iieemenal ky! . (8) ferr] - |

al kyl, such ‘as tr (% 1Q)jQratkory, hych, as(iethdx@loF bropbxsoxy, such as et hoxy or :
(11) [err] _per-Né}ch@yl t hi ? such as trifluoroncthylthio, 10 -~ .

] al kyhthio, s ,g@ﬁl}gg %.tﬂc? Efﬂlh El;gmﬂ §ﬂ°}i’ rta \ 10

Falifonyl, such as {ph HSJT S ls@RAL, Qichlss Fony] 0pkopyfeitbhyll €1 1] .
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i[err] al kyl ami'nd]9) (@Qalkdlafirex r | al kyl ) -ami no,; (21). hydroxy, 20- - &
Q[err] ~al kyl )-Ca& )N¥ rp(;%falkyl -ammo:('l_ : (25) d([ : ] UL
iN, N-di (dperr] al iy 03Dy carbahdyd) nitro, (25) di([err].
fanoyl, (26) -([gmrﬂ,ﬁfamgwﬁmmwam no,.or 25~  (27) -
i al kyl ).car banoyl{¢hyitraan - _ I PP :
lof [err] and [elf ’?é%glghy?i}%ﬁi&h ir,.or dissinilar, i hydrogen;
kyl; [esr] al kegyh N-@,, aﬂcg’rl) ar @@ilﬂh; or [err] and [err] are  ,c%
0 form togetdadr ofARt dndt Rewhich arrgemilar or dissimfart isdydregen; 61§ aikyied, ; a
tdyl, 1-pyrroldkegyl: %Fs—.qcﬁt?ﬁgfhlégr Q%Pﬂ4§aaefgp!n6%@ form, together with the
by nis 0, 1 7oEsh g which they A altachky. a -RIpFTIY] gyoligrlyprdmarnbelind o
M ticul ardoy pref ePrefetalgy @UPO0,af orCDAIRAON)E prekedt, i MEths R rau@/bii3 bsitfoar mul a: 30

A particularly preferred group of compounds has the structural formula:

X'R' ’
" CHCH,CH, N7
N,
R

_ - where X and Y are as defined above and R' and R? are hydrogen or C,_, alkyl,
- especially where one of X and Y is hydrogen, and the other is hydrogen, cyano, -
35 . . formyl, or C,_ alkanoyl. - ' o 35
Also contemplated within the scope of the present invention are -
pharmaceutically acceptable N-acid addition salts of the Fyrrolobenzazepines of
the present invention. Such pharmaceutically acceptable forms, prepared by s
conventional means, include the hydrochloride, maleate, sulfate, phosphate, _
40 citrate, tartrate and succinate. These pharmaceutically acceptable salts are =~ 40
generally equivalent in potency to the free amino form taking into consideration
the stoichiometric quantities involved. : .
It will be appreciated that the compounds of the present invention exist as cis-
. trans geometrical isomers (also called E and Z isomers in accordance with
45 Blackwood . et al, J.A.C.S. 90, 509 (1968)) and are isolable by conventional 45 ..
_ separation techniques. Such isomers, individually and mixtures thereof, are within ¥
the scope of the present invention. : : S : '
Unexpectedly, it has been discovered that above-described pyrrolobenzaze- . . - i
. pines of the present invention are useful as skeletal muscle relaxants and can be
50 used for treating muscle spasms and other similar muscle disorders associated with 50
or caused by injury, disease, or arising spontaneously with no known cause.
. Muscle spasm, spasticity and related clinical disorders involving muscle ' b
. hyperactivity or increased muscle tone affect a large section of the population. R 5
. Such clinical disorders involving muscle hyperactivity include the spasticity of
55 cerebral origin which may arise from brain injury or tumor. Another related
disorder is cerebral palsy. Other c¢linical disorders involving tonic skeletal muscle
hyperactivity are Pirkinson's disease, muscular rigidity, and muscle spasm of
traumatic origin including low-back and cervical spine syndromes, many
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where X, and Y, are as def' ned for X and Y but exc]uswe of formyl and R' and R2 .
are as defined for R! and R® but exclusive of hydrogen. The ketone starting
35 material is treated with a Grignard reagent of formula R}R2N(CH,),Mg(halo) in a 35
: solvent such as tetrahydrofuran or ether at a temperature of from —10°C. to reflux -
for [rom 10 minutes to 10 hours to provide the 11- -hydroxy-11i-alkylated inter-
mediate compound, which is then dehydrated by treatment with a suitable reagent,
: e.g. an acid, such as hydrochlori¢, oxalic, trifluoroacetic, formic or acetic acid, :
40 - trifluoroacetic. anhydride, trichloroacetic acid, phosphorus oxychloride or a 40
: tertiary amine, at a temperature in the range 0 to 100°C, for from 5 minutes to 24. =~ ° :
hours to provide the final pyrrolobenzazepines. The Grignard reaction and the -
subsequent dehydration described above are substantially identical to those -
: - disclosed in U.S. Patents 3,014,911 (issued December 26, 1961), 2,951,082 (issued _
45 August 30, 1960), 3,428 677 (lssued February 18, 1969), 3,428,735 (lssued February 45
' 18, l969), 3,454, 643 (issued July 8, 1969), and 3 499,037 (issued March 3, 1970).
Nntro-pyrrolobenzazepmes of th:s mvenhon are also useful as mtermedlates in, -
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ns ar
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ar anou
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doﬁ)Eaﬁh'lppyllGr bxltcs{nl%;:ﬁmbg fa’ﬂ]tlizaemamne@mm&n one,

1: o[ d-bl{3lbenzazepin-11-one an equimolecular

SRR« o

S)u 'td;iyldiilfdﬂgl &0-dihydro-sH-pyrrdlbl2, 1-b1(3]-
di hydrm@o@a?m&gneil used in .Step D.an equinol ecul ar amount
ro-3, 4-di hydr o--l socar bostyr| herf’ are pr. oduced in sequence
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re is pro uced
Example 21,

benzazepm 1250ne
p
9-Tnﬂuoromethyl 6 11-dihydro-5H-pyrrolo[2,1-bl[3lbenzazepin-11-one
- A mixture of 5 g. of the 9-iodo ketone from Example 11, 25 g. of trifluoro-
methyl iodide, 9 g. of precipitated copper and 150 ml. of d:methylformamlde is
_heated in a stainless steel tube with shaking for 12 hours at 140°C. Work-up of the
reaction mixture and chromatography yield the desired compound.

PREPARATION OF STARTING MATERIAL

~ GROUP B :
llH PYRROLO[2 I- b][3]BENZAZEPINES

th| o-

s

3rr]

45 45

.50

S Example 1.
2-Cyano-11H-pyrrolo[2 1 bl[3]bcnzazepm -11-one-

Step A: Preparation of trans—2-carboxy-4-cyano-N-styry!pyrrole
A mixture of 5 g. of sodium hydride and 15 g. of methyl 4-cyanopyrrole-2-.
carboxylate in 75 ml. of dimethyl formamide is stirred until evolution of hydrogen
~ “ceases, Styrene oxide (16 g.) is added and heated at 110°C. for 6 hours. The
mlxture is pourcd mto 300 ml. of water and extractcd w:th 2 b 150 ml of ether The

55 55
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9- Am no- 6, 11- Di -hydr o- 5H— pyrrolo[.2, 1-b] [ 3] benzazepi n-11- one
he procedure of Exanple 11, Step B, but substituting-for the 7-
i hydro-isocarbostyril an equifrol ecul ar amount of 9- nltro 6,1 I
130 5H- pyrrol o] 2, 1- b] [ 3] benzazepi n-- 1l -one, .there-

- ami no- 66_11- di hvdro- 30 5H pyrrdi4ss.e71-b) [ 3] benzazepr Thl
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brown oi-l:. Exanple :17.
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bt |l-gm of 9-i‘0do- 6, 11 dl'hydr

benzachr n-11-one, .1..gm. of. cupro IS ey rde -and 5 m" of
ormami de i s heated to reflux for: F m xture-irs:then. poured
bl ution of 4 gin. ‘of ferric chIorrde ydLa e in 25 m.of 2N

bric acid. After stlrr¢mgaouhre restii ng mX)ure at 60° for 30 nin.
racted wth 3 : _ oT gouuo
{‘are vvashed vmth 3 x 100 . of whker andRri ed:'-ove_rn[err]

2 . - H - 4SCF,
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Evaporatlo. of the,dried solution yields -~ .~ S o
.9- (‘:y’arlo 6, f1-di hydro 5H pyrrolo-[2,1--b][3] benzazepl n- 11 one. Exanpl e 18. Ny
O-Trifl uorpnet hyl sul finyl-6, 1 1 -dihydro 4gyl-olplyrrol o[ 2, 1 b] [ 3] benzazepl n- lz

— 1 17 Asolution.of. 3 gm

ric@eitlr i f | uorpmet hyl t hi osrep C1Papdr (th’ncnffil-éymy)r rel-pfrd)dl2, i- b]l3l-Zban.1chm 11- onc
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R it 9P Dbl
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ps&aﬁﬂathylth'o- or 0= PConpotin ere is. produ
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-_9tr|fluorrrethylsulf|nyl , 1 1d|hydro 5H-’pyarrolo[2 12 25 '
b] [ 3] benzalepin-1 1:6ne in~ 20 mof aceﬁ. & @ﬁ*d contal ru ng 5 m of 90%
hydrogen } 25 peroxide is stj rred at. fer 1\ %“ 4. days. .Fhe sol vent ;
evapor at edf and t he resi- due 2$tartmgmatenal . di.ssol ved II‘Pr&cﬂl@t m . of rret hyI ene

- chloride. After washln Won Wi th 25—t “1 N'Na2CO3,
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pyrrol o[ 2,fl- b] [ 31benzazépin-1H -one. H - - .

30 By the procedure  of anp b ubsti tu’t ng fo ?F : =
9-trifluorprethyl - thi OEX 1?{11 hydr#%ﬁi— pyrrol c?%z 1- bﬁs benzazepl n-11- one
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___benzazepi nt 11- one. Exanpl e 20H o- For‘ﬁ?pcél(cﬂﬂz dfhydrof‘!m%ﬁﬁdkom 1- b]

[ 3] benzazepi n- 11-one By the ﬁzlrocedu,{_go §>5arrplﬁs 3 bugfggugiéﬁ uting for _

t he 2-cyanip conpound an 40 equi ol ecu ar amount 0 0-6,1

1-di hydro-BHpyrrol o-[ 28 1-b] [ 8] benza‘kM(CHs)z HIO the?-éot@ﬂ(@kb)duced :
9-fornyl - & 11-di hydr o- S;prrrgllo[Z 1:.8) [ 3] benzazepin-1 cpne. Exanple 21. .
9-Trifluorpnmethyl -6,1 1 -di hydr o- 5H—pyrro|o[2 -b] [ 3] enzazepln- 11 -one A
m xture off 5 g. of thel®-iodo4kit oneHf rom Exanpl9eBrll, H5 g. of - trifluoro- -

45 - et hyl i odide, 9 g. of preC| pitated co er..an O m. of .. . '.
~dinet hyl f Of mam de i s 45 heated in a stai nI %@_2”]0?0‘{5‘8"% t h shaking .
for 12 hours at [err].1WMork-uH of thENoeactl on- rnxturez-pm)gl chromat ography

yi el dt he de5| red corrp?zund 4OCH, H - : 9-0CH, H

13 - .4CF, H ' 9CF,| H

*m.p. 113—114°C,

"Example 2. - . R
2—Cyano-llH-pyrrolo{2 l-b][3]benzazepm il-one - . '
. Step A: Preparation of trans-4-cyano-N-styrylpyrrole-2-carbonyl chloride - _
A mixture of 2.4 g. of trans-2-carboxy-4-cyano-N-styrylpyrrole (from Example - :
20 I) and 10 ml. of thionyl chloride is refluxed for 15 minutes, concentrated to 20
T _ . dryness, treated with 10 ml. of toluene and concentrated to dryness to give 2.45g
: N (95 of trans—4-cyano-N-styrylpyrrole-2-carbonyl chloride, mp 119—121°C.

3] benzazep| n-1- :



ON OF STARTI NG MATERI AL GRGJP B 50 . : o
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on of ‘trans-2-carboxy-4-cyano-N-styrylpyrrole A m xture of 5 g..
dride andgl5 g. of methyl 4- cyanopyrmdgemi 55 car boxyl ate

4 Rreyagatian @l &oxang- il ehlofp-2mbp Mo BipYERlgieone ©
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s+ 10 collec‘lléel-zaﬁd air drledto glve 37rrg of. cis
/- 4- cyano- N-styry the ocedure
a1y e escr beditib hllctor ot ARt
met hyl 4- myanopghidrﬂhﬁ aad(Darrbl))éS/ éiicentfiled 18idyocRIbgc axd Ge0.d 1 of water is 20;
Step A, equi nplagdded ato aa%um&sd)f2-t=m0fﬁeﬁt ghg}gy ,lbdléydrabebwrdQ[éd :
rko
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15 styrene. 0‘331‘339?%?’“’* @?‘?&e‘&‘én @%ﬁ”@% m} %ﬁ"%n&éﬁ ﬂ"nh‘%wﬁ wie !
the trans- andyfy sabh Shod i danbdns ﬁf% 0D 2eyano-
“in Tabl el by. ItlHa)yimlo[b ](ﬂgpqnzazqﬂns-m or[eenf _ " 25;

L4 err ] 4 F“iollowmg tkl;e procedlfl_re substantlally as csi Example 2 stleps A, B,
1 ' ut substituting for t - yrylpyrro

4 -LCN - % & eof the trans-2-ca hﬁé,ﬁ pyr ﬁé??&edgn Hlé{ fﬁgifﬂ _
d 710 4' - Bl’produc in sequence the carbonyl chlondes, N-(1 2-dlch'oro-2-phenylethyl)- S

30 pyrrole carbonyl chlorides, 5,6-dichloro-ketones, -and 11H-pyrrolof2,1- 30
- bl{31benzazapin-11-ones described in Table III by the following procedure: Tk




11 H 81 4-Terr] 12. . 4 [err] H13 ~ 4'[err] H 17
.1, 899,047 | ' 17 Step C Preparation of
2-,,(:yano-g£1 :H- pyrrol o[ 2, 1-b] [ 3] - soI ution of 35 rrg
' OXY - H=C\3 . ; SSVIANY i -
cftrbsmxlreated Wi th 45 [err] .- of t-rr-fI nd strrredfor ' .
mi nutes. Sttanni ¢ chloride- (45 ‘err g 'added and t :‘m‘x"‘t”ﬂrse stirred for
.l%?& :mnutes .The. m,,xrs urS@‘dz to , Jneutralized with
edatABNi um Bydr oxi de: 5 and. &x te or-of8rm - The: extract is"-
(Ofasted with water, drr ed over sodr um sul fate, and sj{neentrat ed-to dryness
Triturationf of the resrdue with 0.5 m . of ethyl ate andfrlter_r_ng grve
2,1%516YAN0- 1l B pyrrol o[ 2, }-b][3] be@,zazepr n=11- ong,  m Pp. err] e
FoITowr ng tthe procedure, substant al y-as descrr berf anplke 1 iStep .G
B 1@ {substituting for tHe " Cad],bOX - 4 YL oyl pyiT ol e,
> B Hﬁm)l eculiar amount of t H8m by nicql ¥e T r gim Tabl ¥ 1, there are
orploftiuced the |1 H pyrrol o[2,1-B] [} zaZgpi n- 11 ones -Oescribed in Tabl (c]
f silida,geloy the foll ow ng process [erf] - YNoBLE 1. St arti ng rrat erial = .
'esﬂﬁguct Cbifpound  [err] - = o ferrdy [err] [err] 1
H - -:_[-'e-if'fl’:]_- 2 'H o4 SCF3 BT
2[err] 3 4 -C. R ' 9C]x ' H4 o 4' SCFS
li N 9- [err] H.5 vy, ™ S eleNT U H
?::IS adf .[e_rr] H- s (CH3)2 7. COHL e .
rro H2N( CH3)42 H .2,:_.[,er'_"r'-]_;-_'--_8': o H . 4- [err] H '-; S
xreQm[‘oeﬁrr] 9 | H 4-Cl TR H S 2-a 10 At -Bro
“fﬁ; 9-Br .. - "H-(m.p. 210 2]1‘4@LH11EC ) 11 ¢ H o
itk N o7 NP | " H C2 N2 12 -OCH3 | H : o
tep@ACEH3 - H 13 4 -CF3 _H M ok Hmp. 113 114oc
vlemérgol e 2. j2-Cyano-1 |- H-pyrrol 0[2 1-b] [3] benzazepr n- 11 one_ :
there ar _ - _ ‘H 2 Cl .
.,nyllethzyl)- : 2 ' , ’
:fffr;[ o E -H__,__‘ _ _2-SO,N(¢H,)Z_ |
: LH ~ 2-S0O,CH(CH;),
T . % 2-NO, .
; "H 2-COCH(CH;), -
H 2-SO,CH,
. Example 3.
2-Cyano-llH-pyrrolo[2 1- b][3]benzazepm-ll-one
RRRTp .-Method I. . L
5 Step A: Preparation of methyl 4-cyano-N—phenacylpyrrole-Z-carboxylate ‘ 5
’ : A mixture of 2 g. of methyl 4-cyanopyrrole-2-carboxylate, 2.7 g. of potassium
carbonate, 2.7 g. of phenacylbromide and 15 ml. of dimethyl formamide is heated
. at 100°C. for 30 minutes. The mixture is poured into 200 ml. of water and extracted
' twice with ether. The extract is washed with water, dried and concentrated to
10 dryness. The residue was triturated with petroleum ether to give 3 g. (84% ) of 10
methyl 4-cyano-N-phenacylpyrrole-Z-carboxylate, m.p. 169—172°C .
Step B: "Preparation of 4 - cyano -(2- chloro - 2 - phenethyl)pyrrole 2 -
- - carbonyl! chloride )
S A mixture of 270 mg, of methyl 4-cyano-N-phenacylpyrrole-2-carboxvlate 0. 2 ' -
15 ml. of 6N sodium hydroxide solution and 5 ml. of ethanol is refluxed for | hour and 15
the mixture is concentrated to a dry residue of 298 mg;
- " . The residue is taken up in 5 ml. of aqueous ethanol (1:1 v/v), treated with 40
:ngdof sodium borohydride at room temperature for 30 mmutes and concentrated
. o dryness. .
20 The residue (351 mg.) is treated with 2 ml. of 8hosphorus oxychlondc and 400 20
: mg. of phosphorus pentachlonde and heated at 110°C. for 18 hours. The mixture is '
. ' N




Preparatron of trans 4- cyano N—styryI pyrroI e 2 car bonyl chI ori de A

‘of 2.4 g. of trans-2-carboxy-4-cyano-N-styrylpyrrole (from Exanple
1) and 10 m. of thionyl chloride is refluxed for 15 minutes,.

rated to 20 dryness, treated vvith 10 m . of toluene and

grated to :

- cyano- -~ s 180"
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-I\I-(12d|chlors gjutsons, ‘t" o@?é entr ¢

n of 256.5 ny. Qﬂf rsa*cﬁgg)dq d%ﬂ §it54£0§ lhcalilecéj &lr n W ‘ﬁ’ﬂum}bf erl de

of chl dr of or mcmotm-emrmo-w;m ethymsm o&:—l)far Ddhllcﬂﬂc drhsﬁmhr\{eﬁhl n 5
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15 n. of water is added and the #ii ®he is ex{rambeef with 4 x 10 . . [
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ographed--on 10 g. of srlrca gel’ 15 - by elutron wth™ = L
cethyl ~acetate (3:1 V/V). The first fraction‘pro i des 47 ng 15
f- 2-cyano-5, 6-di chloro-6, 1.1- “di hydro- 5H—1211- wqprn 11 One,
3-Terr]. Step D:. Preparation. of [ S
-11FprrroI0[2-Ib][3]benzazep|n-Il one Chr onous ch@iNiAde prepared R
itrogen from 30 mg. of 100-nesh 20 .chronrunrand 0.1 m. of '

A

rated hydrochl oric-acid.i-n.0. 4 . ofanyeE €V, | 20 added
of 2-cyano-5, 6- dr chI oro 6, 11-di hydro 5H—pyrro| 0[2 I- S o
nzazepin- 11-one.in 0.1 . Wﬁm acetone at- [er@ﬂ)n' The nmi-xture’is e

into-5.m. of Wwater and- extracted Wih 37X 3 M. of chloroform. The

ormis washed ‘with-water., drrﬂed and conhcentiggied to dryness: to give

(86% of 2 cyano- 25 - 11H- pyrrol o[ 2, 1- bbﬁ{kbenzazapr n-11- one,

re]. - N ng t he procedure

tially as ‘described in Exarrpl;.p 2° steps A, ES,SOQ;H D, but

uting for the-trans-2-carbgxy-4--cyano-N-styr yrro e used i.n step A*

t he trans-2-carboxy- N—styrylf'byrrol es descri :in Table 1, there

duced. i n sequence the car bony_i ‘chlori des, 4-CO )

di chl or-o- 2- phen\ll ethyl)-" —pyr rnl e r‘ar(i\nn\lln c‘hl ori-des.

hl oro- ket ones, "~ and | IH—pyrroI 0[2 30

nzazapi n- 11-ones described i'n Tabl e MP‘IhOMII the f6ll 6w ng procedure
Step A: Preparation of 4 - cyano - N - (2 - hydroxy - 2 - phenylethyl)pyrrole 2- :

15 carboxylic acid lactone BRI

Following the procedure of Example 1, Step A, but substituting for the "

_ . :.sodium hydride a catalytic amount of potasslum r-butoxide, there is produced 4-
. f cyano-N (2-hydroxy- 2-phenylethyl)pyrrole-2—carboxyhc acid lactone.  * . .

C :-.'Step B Preparation of 4 - cyano - N - chioro - 2- phenylethyl)pyrrole 2 -
20 . carbonyl chloride o
A mixture of 0.54 g. of lactone from Example 3. Method II, Step Aleg. of
iy ' S ﬁhosphorus pentachloride and 5 ml. of phosphorus oxychloride is reﬂuxed for 36
P ' -+ hours. The volatile materials are removed in vacuo, and the residue is flushed three
times by vacuum distillation of toluene to give 0.54 g. (933{,) of 4-cyano-N-(2-
25 " chloro-2-phenylethyl)-pyrrole-2-carbonyl chloride.
I ;- . Following the procedure substantially as described in Example 3, Method B,
. Steps A and B but substituting for the miethyl 4~cyanopyrrole-2-carboxyIate
:used in Step A an equimolecular amount of the methyl pyrrole-2-carboxylates
- described in Table 1V, there are produced the N-(2-chloro-2-phenylethyl)pyrrole-
30 2-carbony! chjorides also described in Table 1V, by the following process: -




19 : E _ , 1,499,047 [err} TABLE Il . [.er.r_]_
[erkr./] H : 2-C H o - 2-Terr] H- o
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in 5 .. 0 _'_ aqueous et amlng( g ﬁog@]é o h,e F ? m
bor ohydri d¢ roonsube mg Oru‘-rhe sthomg:h&tmahmt e:ax,:m@t la€ @moex of alcggh otNl 2-
‘dryness. 20 °h’° 03%?1 3] Rorideg lsvnl‘ ced ﬁ‘lchlowfz- 5
phosphor us -oxychl or§ srv@m of et Tonts “é‘@%ﬁﬂ@' ' bgisand
heated at™ [ferr] forreﬂ&ehlmrﬂSmm ma WaS evaporaid, The resxdue was partltroned ' _
. 1,499,047 } 1 beg}ee" water ang Ch%mofowm Tdienldenfqrmt“edwasbedjw n a\,ﬂ_;ﬁr‘;\ad anhe . . -
residue i s di Ssol ve )RS de i Ay gaswi t h1@
o Am. don'10 el t ethy
MR Ko o
. chromat Qgr phed on, ollcwf/msltlher pacgﬂe GnS ﬁZtBﬂﬁtm@if ytlhe _
‘acetate (131 ./v) m@; I? kprein F\ '!éj of)the a puw clletide 77 ny.
of-oily 5 } T 't‘rT Pf8 Byo ‘t‘f ‘t"n ‘7'55%0( Rl B thsotlpwies) or | é
—whese nnr fnnd . R - 5 spectrum confr rrred the structure,. Fol | owi ng the
.procedur e. ‘ubstant | aI Iy as descrl bed . i i’ Exanpl 8 '3, Met hod 1, :
L (x),,
, 1) AlCl,
- ' 21 KOH
e o T g g
- . ;\" TABLE V 5
— W N
rrole - 2. 1'5' g . H . 2a : :
g for the -~ | wread s By S , &-SON(CH,),
oduced 4- CH, . 2-SO,CH(CH,),
'rrole S2. wl H R 2NO,
Al g.'of - S H ... 2-COCH(CH,),
xed for 36 .
shed three — ’ " Exam 1e4 T T
/ano-N-(2- ' 25 - 3-Tr1ﬂuoromethylthlo-l]H pyrrolo[Zl b][3]benzazepm-ll-one ' .'-
Viethod B, 20 A mixture of 100 mg. of 11H-pyrrolo[2,1-bl{3]benzazepin-11-one, 100 mg. of - 20
arh °| _ : pyridine, 1.5 ml. of chloroform and | meq. of trifluoromethylsulfenyl chloride is :
rhoox‘l/ ate kept for 200 minutes at 45°C. and then poured into water. The organic phase is
Iy Xy atles . - washed with dilute hydrochloric acid and water, dried and concentrated to
zeé’yfﬂ? €~ 30 : dryness. The residue on recrystallization from ether gives 124 mg. of 3-trifluoro-- '
s el | 25 mcthylthlo-llH pyrrolo[Z l-b][3]benzazepm-l l-one, m. p 137——137 5°C - 25

The extract

|s washed with water,: dried: and CQSh(tentrated to 10




nd . B, but substituting for the starting material enployed therein,
ul ar anounts of the nethyl pyrrol-e-2-carboxyl ates. descri bed |n

0 ~in Step A thereof, there are produced the -

0- 2- phenyl et t hyl ) pyrr ol e- 2- 10 car bonﬁl chl orides al so

' 2-Methoxycarbonyl-lIH-pyrrolo[Z 1-b][3}benzazepm H-one
- n -Oxo0-11H-pyrrolo(2,1-bll3]benzazepine-2-carboxylic acid (25.5 g., 0.11
e moles) in 300 ml. of methanol saturated with hydrogen chloride is reﬂuxed until a
: homogeneous solution is. obtamed (4 hours). . .

in Tabl e\ hy the follaowing processtWAE) TaARIE 1\, gnr rj 22
i o ._ 4C| H- Example 5. 4-[err] H ;
. 4-Te 1 ; p 2l-1?2:n1t'moyl llH-pyrrokl)IZA-l{][é}bpr]l?amtnhlddm{:| 2§t ,‘g
£ - - yrrolo in- I. o
N OT 4 Cyano methylene c%?onde QSZ(F%W? alu 1 g@ﬂ pg coolm At
2 acid | agtone room temperature_there is added little bylitfl® i L e f
1, Step A bumrftsdnbﬁhmtewueﬂgrcfaddmdiﬁkec dt(tl[heht)dﬁintedep(ﬁn@lain&i 1yd rrne

pOt assiumt- bmrggnquehase hpes;e@a gd Bcﬁeuxed -and concentrated to dryness. The
2- hydr oxy- 2- phelfi§ ;%\ iyﬁm g}eg:,?gr" BSA f1d dridofo) gl HRertaney i H:
on of 4 +pcyano - the précedufe éhtxally?asdesﬁhl%ayn Bidhple) Pitls@sBtutingfor {
car bonyl chl oritlle pentanoy! chloride equimolecular amounts of lsobulyryl chloride and
ure of 0.54 g. r‘et él&tlfan]gvlf PhTiE 3@83“0 Ahischutyroxdy gﬁ PEroly ﬁ?i
orus pentachl Ori e%ilézgaep%-r ﬁfone deg‘ﬁ:% y ftmyxk &Qndu te ed
urs.. The nsol at i &hd’fﬁtaeli‘dfﬁk$erﬁfe€atﬁre,rmve I'n-vacuo, and the resid 1!
d three times b %@gmmthﬁmmcpduraw cﬁxamﬁletblhyememtueu? the I@arsmnt .

exse e
4-cyano- N-(2- -2 aluminum ch onde, tRer %@Eﬂ» %@*263 }}%am &clmes
' whlch upon chromatogr @éiHE &kanoy! ketone - .
ally as cwscrl l:p:rdducrs aniﬂbtmadwdﬂ thStcapcspdhda:Igd -g8ntaudyl- and 3- 2
ing for the nethSH“meYbfaWBWPol e- 2-carboxyl ate used in St ep A an
ul ar amount of “the .methyl pyrrol e- 2- gl haxyl ates described in- -

‘there are produced the2)atbanohil QHpyZoRIERY ¥ Az MLl I-tee- - 30
[ chlori dz%s al s0 PeCyzno- beEpyroldiabibii3lbkhzadgpint llioné ®30I g)mﬁ) melelcio si60
99, 047 ~ml. of concentrated hydrochloric acid and 100 ml. hac gé]r D2

f H rs, It is tl‘1 ur d ;gmtol%loo ml. of water an 1£ie mu us { 'tract w
on of 2-cyano- I Xkie cH itk 16 @44t Falt®
dure subst ant i adffoyd 2:8artl ﬁﬁ@l lh{-} rrd‘lo[EXﬂblm]balz&epiStle-pn but.

ng for the starting naterial an equ lar amount ‘of :

(2-°5 30 chloro-2- phze@&ﬂa h flg pgv]%]b%ﬂ{a%ﬂ%'n%mo” de, 3
pr oduced 6-chl or O-T%-z.carbamoyl- [3]benzazepm 11-one (27 g., 0.112 moles) '
-5Hpyrrol o- 12,ik-300 fB tﬁ@%zsalite |amd1ﬂam;ne¢d arng nad@dlsllawlyﬁﬁg of sodium

n tthe addit i

I,n ,5 . Of Etmﬁ@lteréﬁﬂ A ned g:yxelg g %‘oih’y-m-{ yr %‘;’? g@] azepmehﬂ@ o
o T ‘one. - 3
' ) - _ _ - Example 8. -

_ ~ 2-Dimethylcarbamoyl-11H-pyrrolo(2,1-b][31benzazepin-1 1-onie
Step A: Preparation of 2-chlorocarbonyl-11H-pyrrolo-[2,1- b][3]benzazepm 11-one
. 11H-11-oxo-pyrroloi2, l-b][3]benzazepme-2-carboxyhc acid (24 g., 99 mmoles) - :
40 in 100 ml. of thionyl chloride is refluxed for 15 minutes. The volatile materials are - A
: removed under vacuum and the residue is triturated in ether. Filtration and air
.. drying yields 2-chlorocarbonyl-11H-pyrrolo(2,1-bl{3]benzazepin-11-one. .
Step lBi . Preparation of 2-dimethylcarbamoyl- -11H-pyrrolo-[2, 1-b][3]benzazepme-
-one .
45 - Anhydrous dimethylamine is bubbled through a suspension- of 2-chloro- -
) carboni;l 11H-pyrrolo[2,1-b]{3]-benzazepin-11-one (23 g., 88.5 mmoles) in 100 ml.
of methylene chloride. (Note: The introduction of d:methy] amine causes the
- mixture to reflux and this reflux stops when all the acid chloride has reacted.)
-~ The reaction mixture is washed with water and dried over sodium sulfate. It is |
S0 . - thentaken to dryness, triturated in ether, filtered and air-dried to yield 2-dimethyl- 5¢
carbamoyl-1 I H-pyrrolol2, 1-b][3]benzazepm-|l-one
: Following the procedure of Example 8, Step B, but substituting for the
. dimethylamine an equimolecular amount of. methyldmme, there 1s produced 2-
) methylcarbamoyl-l I H-pyrrolof2,1- b][3]benzazepm—ll-one. _ _
s 0 " Exam 55
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| H pyHchl &ya&ﬁunﬁﬁﬁ?lﬁgﬂﬁg PW%{%&@ @ﬁux@éﬁ omrgl-'-%rorgr é%h?%ol?d 25
t

is filtered off and washed with ethan is diluted wi h 0 ml, of water
S. 20- Pe nhmyhﬁdﬂthﬁqbwﬂldﬂ 01l.2f thedhy i dh&iﬂrﬂ@.zﬂﬁ@br@a y&2i¥8vashed of ZQ _
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"‘C‘@’pﬁﬂhnoyl ghl 8% i de.. Fi 'fjiﬂlgequmwgld)e&e achedur¢ mm&&d Iut EnlmpleSl IcRuTsiatting withe 25
1 filtere n n- ar Offqhth}FBnhP dried
mxture is jpoured off ¥ Cd Y, ?ﬁ?_ . fiay
and corcentfrated to aryness. e res| C?Jg PR di’ 'H EPiteht _
col l ected_gnd dried t o gi ve 2-pent anoyl Exdrhpleya, r ol o[ 2; '1-b] [ 3] benzazepr n-
nzjni'cﬂ pe. 190 t he { H-psur gtzamjislklueh epm -Hemer i -bed i-n' Exanp @p
Xiu Y nt S
.of Sodivalit  subgt i ?OUt 1 ngorfeol¥ ﬁ?cﬁ% diﬂa(ﬂg nﬁw fs hé)llg Eex g %’:& '
ed, wgbltrutyr yl fchlori det'oremdzrdl‘msrar’ﬁ2 !Ll szh t é:hhl&)i! red i T% {0 ; rric e ;
azepine; R mllo ydrochloric aci € resu tmg m:xture is stirred at 60° or o
PRetiSobut y5 @yl H H rﬁﬁﬁ a‘% hen extracted with 3 x 50 ml. of ethyl acetate. The organic extracts _
are washed wrth 3 x 300 ml. of water and dried over Na,SO,. Evaporation of the 35
dried solution yields 9-cyano-11H-pyrrolo{2,1- b][3]benzazepm 11-one. oot
1€
_ Example 13. ' ,
:pin-11-one 2-Hydroxymethyl-11H-pyrrolo[2,1- -b][3]benzazepin- ll—onc
99 mmoles) - - ' ~ A solution of 2.23 gm. of 2- -formyl-11H-pyrrolo-[2,1- -bl[3]benzazepin-11H-one L
:aterials are . 401 - 40 and 95 mg. of sodium borohydride in 20 ml. of ethanol is stirred at 25°C. for 2 hrs. - 40 .
jon and air ' " The solvent is evaporated and the residue dissolved in methylene chloride to
ie. * extract the crude product from inorganic materials. After chromatography on
. silica gel, there is obtained 2- hydroxymethyl llH-pyrrolo[Z I- b][3]benzazepm 11-
:nzazepine- ‘one. _ . _ _ T e e :
f 2-chloro- .= 45F 45 3 Exam le 14 o B 45
Jin 100 ml.. : 2-Trifluoromethyl- 11H-pyrrolo[2 1-bl{31benzazepin-11-one .
causes the In a sealed Hasteloy-C lined pressure vessel a mixture of 10 gm. of 2-carboxy-
s Teacted.) 11H- yrrolo[Z 1b][31benzazepin-11-one and 15 gm. of sulfur tetrafluoride is heated
sulfate. It is at 100° for 4 hrs., then at 130° for 4 hrs. The vessel is cooled to room temperature -
2-dimethyl- . 50 50 and opened cautlously (toxic fumes!). The contents of the vessel are extracted with 50
) e : 300 ml. of ether and the ethereal solution stirred vigorously with 200 ml. of IN S
ing for the sodium hydroxide for 6 hrs. The ethereal layer is separated, dried and evaporated
roduced 2- and the residue chromatographed over silica ge] to yield 2-trifluoromethyl-11H-
- b _ pyrrolof2,1- b][3]benzazepm-ll-one
558 55 . Example 15, L T
7 . S 9-Methylth|o-l 1H- pyrrolo[2 l-b][3]benzazepm 1l-one
> g, 0.1 " A mixture of 27 gm. of 9- -bromo-11H-pyrrolo-|2, l-b]l3]benzazepm-ll -one, 15
ixed until a < gm. of cuprous methylsulfide, 170 ml. of quonoline and 15 ml. of pyridine is stirred

under a nitrogen atmosphere for 6 hrs. at a temperature of !95°C The reaction
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- converted to a_crystalline oxalate by adding a solution of 266 ng.
ree base 20 in 5 n. of ethanol .to a mixture of 90 ny. of oxalic’

bt 2 nl. of ethanol and collecting the preci pitate by filtration and
ing; m p. 140-1650C. (dec.). Fol |l owi ng the procedure of Exanple .1,

gy

it here may be sul%t; uted for the hydrogen chloride-chl oroform
1) used therein EE’H uor oaceti c 25"* . anhydri dechl or of or m: (2)
ioacetic dcid (Pzokalic acid in e%hanol (4), . 25 phos_phorus
ide and pyri di ﬂq‘,’jéS , trichl oroaceEic acid and et hanol (6) acetic
or formc acifd=@8). Follow ng th\T procedure of Exanple- ,' St eps A
ut substitutingtdgr|the |
ydr o- 5H pyrr ol o[é b] - 3] benzazepr-n 11- one used in St ep A an eqw -
‘ecul ar anmpbunt ofOthg ketones described in Table A there are: - o
L in 30, sefluence the 11-hydroxy-| : ;
T], [err]-am noprgpy )-6, 11-di hydr o- 5H—pyrro| 0[2 1-
zazepi nes and 11=g3i[err],[err], am nopropyli dene) - 6,711 di hydro 5H
2,1-b][3]- benzazéﬁ hes al sQ d__esc‘:rrlged in, TabI e A, in accordance W t.h-
owing process Qv ' ST | hs 1, 4?99 "047' M
.28 T :: [ A R ~.1;"499, 047 " .
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) 499mo47
71,499, 047

| ‘eparation of 2 - Q/ano - (3 - di met hyl ani nopr opyl i dene) :
2,1-b] [ 3] benzazepi ne A mxture of 2.8 g. of the 11-hydroxy ' 2?

—_30 Yerr]
: 32

32,"Step B:

11/ pyrrol
conpound i gy 50“32— of chloroformis treat nggmﬁ h hydrogen chI oride gasﬁ,’I
ols M. Nut e TTEL it T 119 Lrlt: Lcrrpt:r d.[ ureat |_c| T J |||C T Ay tH=-€—~+S-

i th 2N sodi um hydr.oxi de. and extracted tw ce with. chlordfornt_
The extract & s washed with water, dried and concentrated to dryness to give
2.4 g. of oiff. The oil is drssolved i'n-10- it of -acetonitrile and treated
vmt{yl.o iof oxalic acid., After 4 hours at roonttenperature and- oVernlght
in the: refrrgerator “the. 10. .solids are. collected dmeshed MAth ether
and air drigd to give 2.7 g. of 2 cyano 11- (3 ©:10.- ks o

di-net hyl-am rfopr opyl i dene) - 11FprrroIo{2 1- b][3]benzazep|ne
mp. [err]. fFal | owi ng«the. procedure’ of Exanpl € 11, Step B/ there may: be
subst.i tut ed for 15 hydr ogen.. . chtoride . chJorofornr systent (1 used
tHer.gi n, trigfl uoroa anhydrrde chIoroforn1(2) trlfIHoroacech acid
(3) ~.oxalicgacid inge nol (4), phos-;f 15 phorUs oxychlortde"pyrrdrne

neutral i zed g

oxal at e,

(5): tkichl ¢groacetigfgild et hanol (6), acetlc acrd (7) grtignmhc.a0|d (8)-
- Fol +.6wi.ng t e proced of Exanple Ll .Steps.Aand B, ubug sglgsab‘_ ng for.
 thex2- cyano 11H pyrr [12, 1-b] [ 3] benzazepr n- 11- one us&d Bn %?ﬁﬂ‘gﬁereof
an 20. -k equinol lfar ‘amount ‘of the ketonés descly bed 55,9808 5B,

there are pfoduced in > .. 20 sequence . the .. .~ 8 = =Z§2955%

11- hydroxy 1-(3-[er®, [lerr]-ani nopf opy- 11FprrroIo[2£ﬂ bl [88°c Bgnz§zepi nes

and ~ 11-(B-[err],[ 1- am: nopropyl i dene) TFH-pyrrol & 2% @%E&s a7

_béni azepr neg al so degstEr bed in Tabl e B'i i accofdance WtH t& "?35@@1’ n

process:Y 33 oa T = 499,947 ferr] — 1,480, BATBEE. T8
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1, 41
111. 2 = Fornyl - 11 - (3 - dinet hyI ani nopropyl [ dene) - 6,11 -
H -pyrrolo- 12,1-b][ 3] benzazepl ne:2 - Q/ano - (3 .
nopr opyl ) - - hydroxy - 6,11 - di hydrd 5H— 5

- bl [ 3] benzazepi ne (0.62 g.) and 6. 2 g N-—-A 1: 1T alloy povvder )
.cals Lt d. 32 Pool e, .Dorset) in 50 ni. Kﬁ%(i@rmc acid_is refl.uxed
;The dar k=Ted suspen5|on srooted—frHered—to—rerpre—tfe-

imat eri al s, - was & B ﬁqil?igg gm%z a@D’%FOa'nH eapbnebdeminepropyidess - e

.isred0|l is 3. "01 q] I S

‘he oxal at e ‘sal treméd Z:Wél;Ohmtbge gﬁ%f&ﬁ'ﬁaﬁﬁn i?,?f :,'Zc,l','f,:,?,r,%m:h':
l'i dene)- &, 1 1- mmwy@me 8t rTl@I m xmrd_*stn]e Blizabwizia 2 podien hgdroxide and
Jy dissolving t kgl 9\%‘ d ooy to A hene Hﬁﬁumw\?%‘leﬂmﬁhd’fat@t trigdognd

&)
dropwi se a sat Ul el S U 3etbufitle lrkdtedAGif 0 -
rystal s are- cmdsdl edcﬂeed h eftlr b aémmtaﬁdmcli%w&d:gﬁtqenghé/ﬁafng{?:?o?x?gg

( 3 dl hyl e collecte washed with ether and air dried to give 2.7 g. of 2-cyano-11 (3- | |
e) -6, 11-di‘hydr 2 FBB{&’W"BWB{‘Z"’T’M]"[I?P’B%lﬂ?éi‘ﬁﬁlbﬁ@zabﬁl’&eat gxalgig.; .m.p.

(déconp. ). - Following the procedure of Example II, Step B, there may be substltuted for
cyano, - - 11 the( B}'dfomn ntthﬂdm haq:hlcnoﬁorm psybterle(1® )used Ghe]:én - tréfl wiédmc-

of2 1- b] 1°3] ben Ué‘rﬂ‘F' I(3)r ?f;f stheiad (4. pbes-
y the procedurgé%lﬁr aP’fr egﬁé SEPTBEYC Egé 6& apqtic ac’ﬂt(ﬂ) or
ng for the StartlF:gloWHfge}id ;&'bceﬂﬂre&ﬂlﬂxﬂmﬂ)leqtl,lb&bs Ay Bl b@fsulstitutify 8RO

—

- di met I - 20the 2'°Yan ][3]bqn|zazep1h-y&pm( ed i Stepl A thereof an = .
| 1-b] | 3] benz m eto ri m Table B, there are produced in 2
: I- yl- llH -bl{3]
i nopropyl i dene nzaziepﬂn - apyr ‘Eé%é H
2 - fornyl - 11ben22(23pinescﬂsm¢8hlyﬁdm mdqiw B wnth lowmg process:

312, 1- b][3]benza2ep|ne --whi.ch yields a crystaFllne oxalate sal t,

| (detonp.).. = Eotfomnng the procedure substantlally as
i n Exanpl e III ut -+ % 25 substituting for the startlng '
{.an equi nol ecul; -anDUHt of 9~cyano-11- (3 -

dmi nopr opy!l i dene) 6 “139 dlhydro - 5H - pyrrolo[2 1- b][3]benz- .
r 9 .- cyano - A1%-“RydroxyE- AT - (3 - di et hyl.ani nopropyl): - 6,11
- BH - pyrrolon l_bL{S]benzazeplne there, is:produced 9 -

11- 30 (37- dfnethylan1nopropyl|dene) - 6,k - dihydro - 5H
[ 2, 1- bI[3]benz-f ' e E e e

e . w A s

[




i nter nedi at _carblnol as startlng mat eri al ,

SH- pyrrol.olg2, 1- b} [3] benzazepi ne.

11~( 3-di met ylanlnopropyl|dene)11H-pyrroIo[2 1-b] -
1ij|uoronet.ylth|o - 11 - (3 - di et hyl am nopropyl i dene) -
A mxture of 2.9 g

there is produced 9-fornyl -

35 [

of

3]benzazep|ne 9 -
6, 11 - dlhydro-

o

.9-i.0d0-11- _}db t hyl anmi nopr opyl.i dene) -.6,. 149%jodrydr o- - 40. .- ; -«p-m~-~r533
. I=bf3Tbenzazepr ne, 5. 14 g. 01 copper . (electrOIytlc dust) 90 .
leng) - | 0 bls(trlfluoronethylthlo)nercury and 20 m . of - -
ﬂogmgmnmylfor ani de was stirred and heated on a steambath for 5 -hours. . The
nmﬂh 4¢ e -was fcooled in ice, treated with 75'nl. of benzene and_treated
F% M se with 50 ml. of - 10% sodi um hydr.oxi de sol uti-on. After | hour at
il enperdture the mxture-vas filtered through 45 = dlatonaceous
|g%a6ﬂMcfollo d by a benzene wash. The filtrate was extracted wi'th: 45
geo@nztbne. Thd conbi ned benzene. fractions were Vashed mnth wat er, drled
ltﬂ?ﬂl@red atf concentrated to dryness to give -
%-trlfluoro,‘thylthlo 14d- (3= dlnethylanlno--propylldepé§ 6,1 e
qundihydro 5H pyrrol o[ 2, 1- b][3]benzazep|ne Fol | ow :&h@ q;oceduregof :
fe |V, but substituting for the copper 50 = <t-&nd the 3 5 -
“”Efggz |f|ué?onethylthlo)nercury an equinolecul ar ‘arB@ |ofg cuprouss :50..
Isulflre or cuprous isopropylsulfide, there i§2ﬁhpduced 9 ﬂethyl
rﬂmﬂm&ﬁr 11 - {3 - dinethyl am nopropylidene) - 6,11 - ydro - S5H -~ -
g?l Q o[ 2, J5tb] [ 3] - benzazeplne or-9 - |sopropylth|o o - (3 -
ced . :
m[ ylanlvopropylldene) 6,11 - di- hydro - 5H - o S
kﬂpybnuLo[Z lEb][3]benzazep|ne respectively' 55 Z.
ingFIRPLE V. | - 58 9]- :
ETrlquoronetlyIthlo - 1l (3a~ d|nethyhanlnopropyllﬁgha)‘; 11H yrrolo-'

(2,:1-.b] [ 3] bdnzazepi ne By the procedure dt Exanpl e | Vit SUbStIIU |ng'F

the . 9-i odo gonpound an equi nol ecul ar ‘amount -of - 9 -
'"pyrrolo[2

- 60 11 -
p;ﬁrrol ol.2, I-Q][B]be
faﬁ'ﬁhqncopper

Ol g,cul
ES pﬁgducedg

§d|nEthyIan1jopropylldene) 60 - ~ 11H
there is prdduced 9- trlfluoronethylthlo-

Ox-

fdlnethylanl‘Opnppylldene)~- Iy H

procedur e off Exanmple V, bt dﬁs}*tutﬁ g

bis(trilluofo | thio) mg k an eqp
- sul fide or dup |soprop 4 ,IELdeP

[ 1 499, 047

tﬁylanf‘gnb

o|0r2 - b] [ 3] -
opyleene)

5

b
“sl-

anount
meT hyl t B
1

- 11 - (3 &

-)][3]benzazep|ne

1zazep|ne By thE
dust and!

of cuprous nEt

eftively: -
E$ ¥ Y

=

e
or

D N
)enzazeplne
H -

2.SO,N(CH,), .

2. COCH(CH,);

_EXANPLE

9-C1' [ O
- 9sca 5¢j |

‘CH,
CH, "

CH, ' =
T
CH,

" CH,

CH,

' CHy:
=CH,_
~_CH¢':_
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~ CH,
CH, .
CH,




.enzaiep
;-thylan1nopropyllde

poured - 10 into
of 2 Nihsadr ochl ori

H pyrrol o[ 2, 1- b] [ 3] benzazepi ne, I
of dimethyl formanide is.heated to reflux for 5 hr,

I'ne
ne)-6,1 1- _ : : o ;

gm_ of ‘cuprous cyanide, and 5
~-The m xture
a solutlon of 4 gm of ferric chlori de hydr at.e -
ic acid. The resul d#90%i xture is stirred at

34

r 30 min- and then

d with 3 x 50 nt.
:dried and evapor at
]idene) 6,1 1 d|hy
e of Exanple VI,
Cul ar anount of 9-b

orbed. The m xt
toyield 9 - a
1-

SH pyrrolo[2
VI, 0
r bonyl am np :
_12;1¥b][3]benz
aninopropylidengg
in 500 m .
ne (52 g. Q;52
- 35 Ref | & gyﬁa
tracted wth e{hyl
er’ nagnemtﬂgsulfat
chromat ogr gphed on
b et hoxycar bggyl anih
P, 1- b][3]bquazep§n
g nopr opyl |§Iene)
f bonyl am'no - 11 -
P, 1- b][3]benzazep|n
|un1hydrOX|de. Ref,
‘are renoved under
§ m washed with
| on | eaves a darktz

acldlc sol ution-is-then’ baS|f|ed ‘Wwith sodlun1hydrOX|de ‘and’
of ether.

‘but” substituting for the starting material

I-b][3]benzazep|ne there-is :produced. 9 - cyano -1 - (3 -

20 - amn ,Lobylldene) A1 T H-- pyrrolo[2 1- b][3]benzazep|ne
LE Vil 9 - Aming s Il - (3- d|nethylan1nopropylldene) 6,11 - -

5H - pyrrol 04\2{3 - bl [3] benzazepl ne. A m xture of 9. - n|tro 11 -
t hyl ami nopr o enpe) - '6, 11 .--"di hydro- - " BH - S
2, 1-b] [ 3] benzageghne (2. 0.9.)5 0.2 g.. of 10@6Pd/C and ' 350 m 1
nol is hydr ogest %d until=the. theoretlcal anount of hydrogen has

extracted with 3 x 50 m. of ethyl acetate.’ The

- The conbined. ethereal 15 . ... extracts'
ed to.yield 9--. cyano - 1 (3- dlnethylanlno-’
dr.o- 5FprrroIo[2 1: b][3]benzazep|ne By the

ronD-Il-(S d|nethylan1nopropy||dene)-l1 H-

S flltered and.the filtrate is evaporated-to
11 (3 - dlnethylan1n0propyl|dene) 6,11 -
3][3]benzazep|ne 30 S

30 9- N -
(3 - dlnethylan1nopropyl|dene) I - H -
pjAe J0wO. & Car boxy- - 1(3—~-— ~ + ¢+ e o«
11H - pyrrol o[ 2:1-b] [ 3]~ -benzazepi-ne (123 2 g
'i's added 'successively tri- 35 .
D) “and dlphenylphosphoroa2|de (112 g 0.40 - )
ntai ned for 3-hours. The nixture is poured onto-
acetate,: washed with I N sodlun1hydrOXIde and

% o yield after’ e:/a reﬁl,an J0-g.of a residue,
§|I|ca gel. El utl ,w h:!-‘re y ne,’chl orige
b 3 ,*.:(-g-:dlu’fe yganﬁ:n nQ& clBHz = &
pl, o & q>oo'- 11.- (3 - @
8IH pyrrolo[2 : Joo & 7
3 - d|nethylan1n6br@pyP|dene) - 11K 45 . oy
(2.80°g.). in 100 M. EtOH i's added. 10 m. 2 N i
ux i's maintained for 42-hours. The vol atile Lo
vacuum and t he residue is- extracted'md o T
br, and.drief over magnesiumsulfatex © 5 £
3§,dgegn m gL E @D D m DT D Qo T S s T
-9 &g 28
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. _ q chIoroforntyleIds 9 -tanlno“-'lllf (3’- .
di met hyl am nppr.opylidene) - 11 H - pyrrolo- 50 12,1- b][3]benzazep|ne 9 -

Methyl am no ¢ 11

pykrol o[ 2, 1-

di et hyl angpbpr opyl i dene)

80 nl.) was
and the resj

~penj pd .of 10 m nutes.. 60.
hours. Afterf concentratlon of
1,499,047 t

dried. over [
C- (3 - dlnetéylanlno- progyl i
pyrroIo[2 1-8

substituting for the stacfifd 5

o 9- ani no- 119
o][3]benzaze ,
@propylrden <3x|

amount of t
pyrr.olo[ 2, 1-
- di et hyl am’
‘X, 10 - -
di met.hyl am
pyrrol o[ 2, 1-fb] [ 3] benzazepine
- di et hyl ani rfopr opyl i dene) ¢ 6,
| pyrrolo[2 1-fb] [ 3] benzazepéne
%?aqueousjfornaldehyde
nnolesT:of sodi um cya

akes pl ace fand a. dark:resigl

m nutes and §t hen gl aci al - Zcetli
tests neutrd on wet
hours. The {olatile nmgterialsg
: dissolved;r;,chIorofoEnt-The
vigher , drhgf'over sodBum su
|&)p$%|f|ed
r,'tthanol
dictret hyl ars jopr opy! i
pyrrol a[ 2, 1§b] [ 3] benz&zepi ne.
substltutlng for the startin
am'no - 11 § (3 - drnethylam
~<pyrrol ofi2, 14b][3]benzazep|ne
dreﬁh an1q0propylrdene)
= T .

~

y|

9.S0C
| (Y,)...

- 9-8C H(CH
9-SOCH(

CH,
" CH,
CH,
CH,.
CH,

L

T X L X
O U 0O

i
. (=.. o R v g
OG0 T 5 LF S %

(3 - dlnethylanlnoprOpylldene)
s][3]benzazep|ne 55 A solution of
6,11 -.dlhydr_o_I4

refluxed for 5 hours.
Hue di ssol ved in+100-n i+
ice bath as eodluntborohydrlde (0.88. 9.

e residue was-di ssolved in ethyl
er r] and .concentrated to-dryness,to” yleld 9.

<
fopr opy i d_e.ne) %04,
1
g
H. p&per.

1% chronahograpb)
| ds §¢ -
ne) - ¢,

6,11 - d|hydro - 5H
9 - amino - 11 - (3 -
75H -. o '

10 mmles i3
The vol ati:l es were renoved under vacuum
‘of “absol ut:e-et hanol Wwas: strrred_ln an
0. 024 nol e) ‘was added "dver a. - '
.The nlxture was - stlrred for a perrod of 2
the ethanol 60:: 38

acetate mashed mnth mater
nethyranlno--
6011 - dlhydro S BH.s

e
gr.

ene) -

b] [ 3] benzazepQf€ By the procedure .as ‘deseri bed in. Exanple X but

materialused” therein ‘an. equrno1ecu|ar'
nethyl arnlnopropylrdene) LIH i

there i's produced -9 nethylanlno--l
| H - pyrrolof2;:1- b][3] benzazeprne
- Di'met hylam no - Y11 (3 R
11 - dlhydro=--5H- Y '@
To a solutlon of -9 --anlno - 11 (3
11- drhydro S o EEPE e w'r
.10 nnoles) and 4 ntm" | es;

(2.0 g. 50
5m. of acetonltrlte i's added’ | g 15..
rohydr gde., AsvigoLoug and exat hgr mi-c r éact i on.

‘THe "m Xture. is.: ﬁrnedtor15
the'solutron .
: 2,

e separates.
icacidis added_dropmnse untrl

| ; -an. -i.onal
are ‘rempved-under vacuun1 and ‘thefesidue i &
20 squtron i.s washed. Wit h. .basg.»and wi-th
f.at e, and concentrated ‘to quve a. resrdue t hat.

on siiica gel .- Eutiogwiths - =

mi metiylx - mninoz- 16 35 = 3 m
11 -: dihydro--. 5H - « 5‘ @
By - t he procedure of. Exanplé)xl - But.

mat er i-al::-25" ’-an equrnolechar anounpﬂ
nopropylldene) BP0 BN o A
theye i s produced 9 - drnethylanrn
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AERE A irdas \..d&w.\ ERRREL R

Acetam do -11 - (3 - d| met hyI ani nopropy | dene) - 11H
g1-b] [3]- 30 benzazepine 9 - ‘Anmino - 11 - (3:-

nopropyl [ dene) - I1H - pyrrol o[ 2, 1-Db] [3] benzazepl ne- (11 4
issolved in 15 nl . pyr|d| ne is treated wth acetic anhydrlde (2 @
om tenperature for 19 hours. The volatile materials are renpved = 4=
um and t138 residue is dissolved |n chI4Q9uQ470rm and 35 - g a3

aphed "on silica gel. Elution ﬁ% &g formnethanol vieras - —
0 .

amdo - 11 - (3- FodmmlhydBamirﬁmmﬂﬂy ey- dilH dlhydro SH pyrrolo-
-b][3]- benzazep| d-bl elnzheep ocedure of Exanple Xl

|

o st et G ey i g oy

i met hyl am nOprQﬁéﬂx beﬁkaﬂﬁ Po Dorsct) m 75°/ Fﬁr isre 15?5% 1 hr. 'l;,g

- 3] benzazepflark-red saspeasionsis po e Dt soluble s,'Wa .
bl [ 3] pdb(ﬂﬂ ol 6 o&@ﬁ:bﬁﬂhﬁhlbl Bredidls, wabkad

¢ yiglfl of tﬁ}s 16(1:(}11 g. (57%)

ani nopr opyl i deng)‘d formic pgid an F‘Hy@r @diﬂ

slowly crysta 1zev. I l -drmelh l-
e EXA[VPLIE X Iam ropyhdene)—6 @ggﬁ'@ t% ngenzaz Bine é)a(f red {)y
nopr opyl i dene) dissblkhig- thcp)ibdiv@ ;Qod ' tha | ﬂa
bin. of 2 -.carba {wwe 3 saturat(e@ cthagoligestlnyidéraofi axaifer a2faly Thel fddling: crysta re -

d_ned to give3 -formyl 11-(3- dxmethylammo-
| ﬁopPLLS}lgggﬁg)z. ﬂ%& r6 @%ﬁ)(dr? 5%? yfmlr?2[13‘11[3§b58ﬁf%"2'§p‘?"ﬁ@t°(6‘11§§'°c
100 M. of concent rwmgdl alxia)chl-qsl-dm&uiylinﬁrmﬂrd'pﬂndene) 6111Qﬁnyﬂﬂo et
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r 0")" : - prlopyhdene) - SH - pyrrolo[Z l- b][3]benzazepmc (23 & 95‘,',,) as a brown. 60~

epine, ' 60fF
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m ‘Fol | owm ng the procedure substantially as described in Exanple -
I substituting for the 2-fornyl conpound an equi nol ecul ar anount- of
he 40 - pyrrol o[ 2,1-b][ 3] benzazepi nes. descri bed in Exanples |
XX, and Tables =~ 40 A, B, and C, ‘which appear in Exanples 1, 11
spectivelyp there are produced t he cqr49eap;ond| ng georretrr c '

For exampT®&, TNE "SOITET CHTOT oL
Iy ol ate z C
- am nopr opub FRHGE A, SEPRHY R el BT AT ARt ff’;“d\b
- o m ° ec.).

m nopropyl i dene 11§i-qbpmr®b thlEbt Kdnstarzse@rané}i butesubttitm:ng fcg ?\e
15 (2)- fofns, us%§ @Eﬁ 'amrrwpww' ! -
509 (1968) Canof ﬁeﬂ l@ﬁ k b h@ér@ ZIW Es”cscr ed
,11 - di hydro -inirhbles A 3nd Bdhdr€kdny mmusnxpv Qw ard @riliced thetorresponding
[2 1-b][3 benzalziepr(he allgylarhigenso ne)nyeroloidy1-l{3lbenzazepines such as those
rrryl - 6,191 - o‘fqﬁﬁﬁdd“ Tablg C y(@ WIBATACShi nopr opyl-i dene)

, | -b] [ 3] benzazepi ne (I soner:l: Xl 1) - (1409 4 8 _
hydroxyl am ne -hydr- ochlorl de: _s) and so.d.’l-u ornat. e
~12.5 mmmol es) lin .20L_n1 g ¥y Gl %e lsteambathfor 5 '
:The vol atile 55 U rraterl aI s are rerrem ,wn er vacuum:- 5% -

: car bonate is added 0t hes . on o B r uedand thé- sol ut’
“Wirth net hyl eng ¢hlori de,; . The' o ganr C.! ase i s washed.wi th weat,
sodi um sul f at . and ' concentr at ed to y| eld 1.4 g. of oxine: .60
in 10 m . trlchloroacetonltrtle g ¥ steanbath for 15
m nut es. ‘The sol uti on-i's -t&akén ‘E er vacuum Wwat er’

d the. 60 resulting mxture-is extract bd thn,,gpt hyl-ene. chl orr de
~after,usual” washings and- dryr ng, 1 9 gcutcﬁ ),m(ude :
, 11-di hydro-l | - (3-.di methyl anj no=.. % 7" = “cooc,ce, _
ne) 5H— pyrrol o[‘2 - b][3] benzazepl n'-e;"-as*' brown ol.L. ... A2

42 1t ;adsorbed on’
"n : chl oroacet an- de .

;
1
3

TP T R L PP

T S

lica gel ‘and e{ ut ed-.g \ ..?i-

di scarded. Elution wi t h"-‘—lO% rrp,
; 11- di hydr o- li - (3= di.net hy]
]benzazepr ne as: a'-brown ! - Nl e

8l in5nl. of et hanol gnd- treat ed thh %t?”dg‘”‘“@f- oxal i c” acr d in’.

et hanol , ‘the free base yi.el ds the OXF‘JIQLEQ sal t (O 85 g 45%

]. EXAMPLE XIX. 2-Cyano-6, 11 -dihydro Es -

m nopr opyl i dene) 5H=5m(,§,ﬁ@{so- 10¢y),, - (x)“ [2 1- Ja]q[lﬁ] be;quepr ne
al t ; |SO|'TE|’ 11 J.U uy —the [JI U\.,Uuul € Uf
I1l- but starti’ ng c?rrer 11 ﬁf the 22CN e CH, CH,'--' :

unsaturate

saturated - : H _'-'f 2-CHO _CH_,_'_ CH,
unsaturated H, 2-CHO CH; CI-l3 _
- saturated - ~H ~ 2.COCH)H CH, - CH,
. nsatirated . Hoo 2COCH)H . CH,  CH
stwated M W CHy CCH
. unsaturated _ i3 0 D CH, CH,
saturated T e _C'H,"“l '__-'_'-CH, E
unsaturated | CH; CH,

) ultsdturated o CH; .CH,

' saturated . - CH: CHS s
= saturated - o ’ CH, -~ CH,




L 'e.;[,-l vative from Exa “_ J, _".r.é ek
3 i m&% et B O A A A ks 5 : :
"(3) - di met hyliani nopr opyl i dene) - 5H pyrrol of 2, 1- b] [3] benzazepl ne -oxalate

saJ I'somer§ 11, mp. [err] (dec.) 15 " EXAWPLE XX. -
' V Fornylk - 11- (3 - dimethyl am nopropylldene) - 6 11 - d| hydro ‘5H - - j{ '

pyrrol o- [2,el-b][3] benzazepine Step A: Preparation of 6,11 - di hydro- -2 -

[ I—-T nvn“;yl) - 5H - pyrrolo[2,1-b][3]-1 4b93mz7az'epi ne - 11 - one 20 -4,
T@dr(‘léégt)ure of ;,.S—é Ar—of—6, TIT-arMydro- 2- Tg ,plyrrm O[ Z, T=-oJ[3Ipenzaze-— o
opd ne- 11-pne, 2 Qfor el € 08| % Tided g c acid -

uuﬁé‘ﬂ)flﬁ)co m . of tol ue%ﬁ'gi%?s%w?e,ﬂibuxleduﬁz%pm& m"f ﬂ)ro 6‘?&% g’fﬁg ‘g@%ﬂéd to

Hr.qsgmvs. wat ek} for med duﬂ"p thh@nr(é a d 0 e)SmfaHthd pped Bubinethyliaino- _
wumea Bon i Xt ube is j@ﬂéﬂgg st;,ﬂié?wf qryng gotispddesoy S

a over 20
;«:.sr ,’;‘Pﬁﬁ car b nate soly nixtu t1r for 16 & am/tﬁé in H;J oxalate
t| on of the sﬂl Memedlbgauasorﬁto]yle]dm r064 el Chiradexalate of isoddr I. -

I anyl ) 5H pyr r ol of 2d ! %E%{a}“’;? %‘%A ﬁqﬁmew%lsm of lbommll@kalats. mm
~sufficient pgurp ty fore g 1 N.SRakAS Lo 16,1 1
dihydro - 2-f (2 - di@xelnwne)lof crudé lsbmer INYéithe Xée 'b To}fsﬁgronl of tglg’lgrude frfe

- di'met hyl ami _ ro y| Yase i 80 -mlpyf methanol i Qddledb4 mdw&&:d and the By

_-substantial I} rshe prF pld ?%"t'ﬂf‘ W@ Cha ag; §
"o | t Sd d 15 _
© 30 acetal :f rforl St ep yhars I}l \Ghabtlofde nus%er%o i 3'+et fs‘%’hTré a@'hi Jﬁ‘ﬁ?ﬁ@s féi,ﬁﬁgd L
6, 12+ di- hydr ¢- 2( 2- di 1wnee<mbxa heso[hi:on evapolaed Yo leavkh sem hd whlch was dissolved o

_"dl met hy! ami rfopr opyl )" 1005111 Qf et ang ion thete in@:oil :
i epar ation Of’o 112e2 ]f te da(cﬁdm\}:;é#&?@ J: it ?&ﬁ‘mﬁ I- ? ggrctlg%tgj; K %
- dihydro - -5H - pyrrq (lmg f>1 PLoIZisohelp TN Exalate, m.p. 110—120°C. S
: ’35 T6. a sol ®ion of ispme@ jslshown to be at least 90% pure by nmr analysxs o '

A-.di’ hydro 2_(2 di oon anyl)-11- hydroxy %@%ﬁ% VII '
~ methyl am nogr opyl )- @h#oméforg% ram;.l;sd E@ﬁ&,mem 220 mylt, :&Byd% hanol
containing § 5. of Watle(Bdrﬁet plopFliden® sm;sﬁlrdlazwus%bera&&i Ee resul ti ngzs
“mitxture is Heated to r?j gifrb][%l]g: Ql hrilhsﬂlg n11 & i ﬁlgwtlmla op ggpﬂ?iengfb l-htffH-

' ; €l-an

..t-here is obtained t i dout asin '};ﬁ’ﬁlﬁg‘eﬁ)ﬁf ﬁ%ﬁﬂw}m g. silica ;go a Tgeuf!?sr:

- 2=f-or nyl - 114( 3- di metsby r&iﬁh@@&ft B&)(frko t J Sl%oranon of'the eluent

" pyrrolo[2,1¢bPP3] beﬁzmzie rfa@etlm 1el @r8r dmcoﬂ ch. solitfified nssudiﬂtngnrmatsl y th:m

.same proced§re as ilf° Fad 15%)@31 {ithe tbvartl ng
with 2 - fofyl - "si’ap Hafingh “a"nfﬂé ﬁﬁ %?ﬁépp Isorpgr rfé°'6‘*“f -
~di hydro - 9§ ’BHd:ffewfcéaét@ ,t&e &Wﬁp&ﬁbymn&hortm&;me@[ 45
9.-.fornyl. § ﬂH - f@@b’ﬁ}?{f Tt’}j}’s a8 pam drheN—l(EH-,)zpm@nsatﬁer(Hapmsfor S35
Jpbtained 2- °§°“ B hwam%g%ﬁﬁﬂsbemmrq at| H -

hyrral of 2, 1 b] [ 3] benzazmawmg the pRdcedudd E%'stantlail’% as dEs3ribed m Example XVII, but
di net hyI an op opyl $u§§mw§ ng-for6t,h§2 fermjl oond atb uimplyculan latount of any of the

CH - &1 rlbe in Exa _40
e T B S At A

EXANPLE XXI '_ For example the geometrnc isory smm%m-u{hﬂlro@@@&ﬁkih!ypns A
CHj ypi cal tabgegs co qu[ liﬂl @zachpnatahq'f) anhlompridpyl--- '
cui dene) - 11H-§ yr Yol o[ *‘%ﬁ’é‘i‘%? ‘gﬁsﬁ’xdﬁﬁﬁ' ng ®
c t Oget her _ can be produced by this procedure .

H & '
C}: - E 2 - Cyano - 6,11 - dihyd 'uE)f?MdpLEﬂm '
. _ : ano - - dihydro -~ 11 - imethylaminopropylidene) - 5H - rrolo- _

? L 0 12, l-bll3]benzazepme, oxalate salt; isomer 1 propy ) py -

CH, _ . 2 - Formyl - 6,11 - dihydro - 11 - (3 - dimethylaminopropylidene) - SH- '
- £ Eyrrolo-[Z W1- b][3lbenzazepme (Isomer I from Example XVIII) (1.4 g., 4.8 mmoles).

CH, ! _ ydroxylamme hydrochloride (0.7 g., |0 mmoles) and sodium formate (0.85g.,12.5 -

_ . _ 55 mimoles) in 20 ml, ethanol are heated on a steam-bath for 5 minutes. The volatile

CH, . _ q? materials are removed under vacuum; 5% sodium bicarbonate is added to the ~~ 55

RIRESE - F - residue and the solution is extracted with methylene chloride. The organic phase is
CH, | :,v,?ls:ged with water, dried over sodium sulfate and concentrated to yield 1.4 g. of

T : ’ €
CH, - B 4 60 The oxime in 10 ml. trichloroacetonitrile is heated on a steambath for 15 :

e ¥ . minutes. The solution is taken to dryness under vacuum, water is added, and the. . 60
CH, . . N SR resulting mixture is extracted with methylene chloride to yield, after usual

R £ : washings and drying, 1.9 g. of crude- 2-cyano-6,11- -dihydro-11-(3- dlmethylammo- B - s
SH, .- | : .propyhdene) 5H-pyrrolo[2 1-b][3]benzazepme as a brown oil. . A

A B U R R R e i e da




OGO e tHaRalL,

shown in the tabl es be CAfter these
yzmixed:. . . . 55 the dry mixture i's blended for an

. This:mxture’is.then corrpressed into tablets
B 29. ng. “each. Slmlarly prepared are tablets
myb-= 2T ( 3= di et hyl ani nopropyl i dene) - 6, 11- di- hydro- o

i ent 5 have

42~ b] [-3]-benzazepi ne, 11- (3:- H#¥eMAy| am nopr opyl.i dene) - 6- 11 d42-

@

was discarded. Elution with 10% methanol in chloroform

0. 1 .oM6dhdeRimide, wh
" Feeldsl] mird r2epyenhi-eHtdihydro-11-(3-dimethylaminopropylidene)-5H- -pyrrolo- -

: _2. f. Bﬁ 3-1%%%2%51& Wﬁﬁlnoﬁﬁ d%zPe?.ﬁcd wnlg%be}'lg of oxalic acid in

i sc ields the oxalate salt 0. 85 45%), m. 217°C
phocqa at e y. Lact ose O8>, /) P
' EXAMPLE XIX.

.-'St ea?a /ano - 6 H - dihydro - 1 - @3- dlmethylammopropyhdene) 5H - pyrrolo-ng 1

NE R -bli3lbenzazepine oxalate salt; Isomer I1
97 By the procedure of Example XVIIL but startmg with Isomer 11 of the 2-

Lo} Oi‘orﬁxifl‘déﬁf/aﬁvafroﬁ@kﬁ’dﬂ»laXV[leméﬂe iOproducphzeyrac-6,1t-dibgdrbat 1-

niis -‘emsi“ 5.0 2
dissimlar, is EXAMPLE XX, .
2. :Floahyh &h; (- @métbjlaryﬁxgpr@ﬂ)xd{rsi ¥4, 1 tkm{duw SH 2@yrrolo-

lebl beam d
y ef g iezlg E h&%nyk (2( d) ox[)l%nle( p&&g%ﬁé lky]b’l- (
PO_Per hial ‘oal [:lﬁyc loO,S d,ﬂrdiﬂydﬁi-i(gbﬁlﬂﬁ@]rpy('rbﬁﬂz [emm}enzaze-

oluené is refluxed for 16 lir. in an apparatus designed to remove water
during the reaction (Dean-Stark apparatus). The reaction mixture is cooled to
=~ 0°C. and washed rapidly with ice-cold 5% sodium carbonate solution (2 x 50 ml.)
"+ ;" and dried over Na,SO,. Evaporation of the solvent leaves 6,11-dihydro-2-(2-dioxo-
. lanyl)-5H-pyrrolol2,1-b][3}I- benzazepme-ll-one as an oil whxch is of suff1c1ent
y for use in the next step. _ y o

. Stey B_.' Preparatron of 6,11 - dlhydro 2- (2 dloxolanyl) - 11 - hydroxy - H -(3-
- dxmethylammopropyl) - 5H - pyrrolo - {2,1-b]{3]benzazepine

By substantially the procedure of Example I, Step A, but using the ketone
acetal from Step A of the present example, there is obtained 6,11-dihydro-2-(2-di-
--oxolanyl) - 11 - hydroxy - 11 - (3 dlmethylammopropyl) 5H pyrrolo[ZI -bl[3]-
s bcnzazepme _

' Step c: Preparanon of 2 - formyl - 11 - (3 dlmethylammopropyhdene) 6,11-
.-dihydro - SH - pyrrolo{2,1-bl[3]benzazepine
. .. To a solution of 3 gm. of 6,11-dihydro-2-(2-dioxolanyl)-11-hydroxy-11-(3-di-
methylammopropyl)—SH pyrrolo[2 1-bl(3lbenzazepine in 20 mi. of ethanol
“** "containing 1 ml. of water is added 2 gm. of oxalic-acid, and the resulting mixture is
- heated to reflux for 2 hr. Upon cooling to 0°C. for 4 hr., there is obtained the
. crystalline oxalate of 2-formyl-11 (3-dlmethylammopropyhdene)-6 11-dihydro-SH-
pyrrolo[2 1-bl{3lbenzazepine, m.p. 181°C. (decomp.).
R - Using substantially the same procedure as in Steps A, B, and C of the
S present example but starting with 2 - formyl - 11H - pyrrolo[2 I-b][3lbenzazepm-
. H - one, 6,11 - dihydro - 9 - formyl - SH - pyrrolo(2,1-b][3]benzazepin - 1 - one, or
9 - formyl - 11H - pyrrolol2,1-bl[3]benzazepin - 11 - one, there is obtained 2-

... -9 formyl - 11 - (3 - dimethylaminopropylidene) - 6,11 - dihydro - SH - pyrrolo- -
1R, l-b][3]benzazepme. or9-formyl-11-(- dxmethylammopropylldene - 11H-
- pyrrolo[Z l-bl[3]benzazepme respectively. .

_ EXAMPLE XXI1,
R armaceutlcal Composmons '
A typical tablet containing 5 mg. of 2-formyl- 1l-(3-d|methylammopropy|-
déne)-11 H-pyrrolof2,1- bl[31benzazepine per tablet is prepared by mixing together
with the active ingredient calcium phosphate, lactose and starch in the amounts
- shown in the tables-below, After these ingredients have been thoroughly mixed,
“the dry mixture is blended for an additional three minutes. This mixture is then
sompressed into tablets weighing approximately 129 mg. each. Similarly prepared

¢ tablets containing 2-formyl-11-(3-dimethylaminopropylidene)-6.11-dihydro-
: SH-pyrrolo-[2,1-b][3]benzazepine, Il (3-d|methylammopropyhdene) -6,11-di-
- hydro-SH- pyrrololz I- b][3]benzazepme. or any ol the novel compounds of thns

o otz 1 R 1£ :ﬁs@ﬁ)@& gﬁb Qesmcgtrge?‘m oglfltc& Uﬁm QQI\Q?(]for%O H&]qﬁ Of

Lt hmmmhwmv@r‘gmhma -dbpyreciol?.i-hii3lpeysezepiont oxalaieursaki on or
#efs 0, 1) 2, 37or-4; eachof Xand Y, 15

"(. 14):1#?61-10 he, B gmad G@h E glugol,Orfydm. p3Qluenesulfonic acid ang l!ggg: [err ]

. formy! - 11 - (3 - dimethylaminopropylidene) - 11H - pyrrolo[Zl -bl[3]benzazepine, -

10

15
8)

20

35

40

S0

55

60 |-
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VWHAT VAE :

.. 10-1. A
" accept alf
-unsatur g

whi df a

15 (1)
(5) [erd]
[err] aI koxy)c

1

29°6)

35

.50 -

60

[S—

b orsit

[ T N

T A

55 < o

tion:

Ct O_SE

5

al'kyl,

15

20

25
30
35

| 40

45

m.st earate . =
CLAI M | S; = - Calcium phosphate _
corrpound of 1Sihsct ural: forrrula
| e. sal t theremp
nls “Btarch 20r3 mlso_'_'

e simlar or di ssiml ar,
ydr ogen,

w5 Calc m hosphate
2 formy! l1-(3-d1rnethylammopropyl- SRR
ldene)-llH-pyrroio-IZ I- b][3l- -
. benzazepine - - B

[err] phar maceut i cal | y

i n which ‘the dotted” Ilne r_epresent§ é‘?&uratlon or
g j - -each: @6,,}& and Y 15

(2) ”ﬁa‘f%‘dbﬁﬁw"(‘%) forrryl (4) [err] _.__alj_kanoyll nzo

ar bon¥~ _
’E CLAIM IS—-— B
l A compound of structural formula

ey CHCHZCH;N

ora pharmaceutncally acccptable salt thcreof m whlch the dotted lme represents
- saturation or unsaturation; # is 0,1,20r3;misQ, l 2 3or 4 each ofX and Y

- which are similar or dissimilar, is i . . U &

- (1) hydrogen,

(2) halogen,

(3) formyl, . = o o
'(4) C,., alkanoyl, : T O TP c

(5) C,_; alkyl, S e P 20

(6) (C,_s alkoxy)carbonyl S A

S 7) C;_; hydroxyalkyl,
. (8) C,_; perhaloalkyi,

(9) C,_; alkoxy, L - T : :
(10) cyano, - S .25
(an C,._, perhaloalkylthxo. ' . o o o
(12) C,_; alkylthio,

(13) C,_; alkylsulfonyl, _ _
(14) C,_; perbhaloalkylsulfonyl, e ' B S
(15) C,_; alkylsulfinvl, . . R .30
(16) C,_; perhaloalkylsulfinyl, : T . ) }
(17) amino,
(18) C,_ alkanovlammo o
(19) C._, alkylamino, ¥ L S ,
(20) dx(C, s alkylyamino, S o ' ’ ' 35
(21) hydroxy, - . ' o : - '
(22) N (C| 1 alkyl)carbamoy
(23) N,!\ ~di(C,_; alkvl)carbamoyl
. (24) nitro, . . L S K
(25) dl(C, 3 alkvl)sulfamoyl _ N : 40 -
(26) (C,_; alkoxy)carbonyldmmo or . : o
- (27) NA(C,_, alkyl)carbamoyloxy: and each of
‘R" and R?, which are similar or dissimilar, is

(1) h)drooen . o ' '

(2) C,_; alkyl, . _ - . .45
(3) C,_; alkenyl, or . : :
“4) C;_, c3cloa]k31 or

. - _ : ' R




(7]ﬂ[err] hvdroxyalkyl

(8) [err] perhal oal kyI (9T
(10)~tyano., Lt e R
25-(- 1~9e)-wf-er—r-~]‘-~-pe'-‘ "+«ky~l~t~hr-e- H%)mfervrv} a]—ky-l-‘aehi

al RXJ sul fonyl, (14) [err] perhal oal kyl sul fonyl .. rr]
algsy| qu finyl. . “wm "lﬂ“ I Iu
3 Yi[err] per haI oal kyl sul f| nyl. (17) am no, (18)

(19) [err] al kvl am no. 35 (20) di([err] alkyl)am-.no.
352(21): hydroxgy. (22) N-([err] alkyl)car bamog'tm (23) N.N-di([err] a3
arkyl ) car banoyt— (24 nitro, 240 T & 1 ([err] alkyl'sul'TamyT,
40. (26)i ([err] al koxy)car bonyl am no, or rr]. aikyl )car harmoyt oxy
and each of [err] and [err], which are.similar .or dissimlar, is (1)
hyg ogen;”. 45 . Ingredient (2) [err] al kyI R - Mg. perTablet
5*‘3) [err] al kenyT—or (4) [err] cycloal kyl, or 44 _
1,499, 047 2-formyl-11-(3-dimethylaminopropy}- 44 [er I’]

and [err] ar esj oi nedert?-blﬂbpmoloﬁgéb}iﬁr with the nrtrogen to |ch they are .
attached, a 1°pi perfeaiazepine pyrrolidyl, or 4-norpholinyl r adP 758

con@ound as clai ”ectdlaurgp%sﬁhélte I n whi ch nis 2,1 or 0 and X% ,],g present

is in the 2 and/or 3 position. 5 A conpound of the fornula: [err] or a
phar macieut i cal | y ac’e%‘blsabl e salt thereof, in which the dott &8 m&ne, X and Y
are as defined in Galn 1 and [err] and [err] are hydrogen q(, rﬁf”] al kyl .

. 1A canpound as cl al rred in CQaim3, in which one of X and Y is hydrogen 10
and t he ot her i s hyMpgngenm siggrareo, fornmyl or [err] al kanoyl . -1 mg.

10 5-9-ichl or 0- 6, 11- di hydr o- 11- ( 3-di net hyl am nopropyl | dene) 5H

pyrol | o-[ 2, 1- b] [ 3] benzazepi ne.

20 10 WHAT WE CLAIM IS:— 10
: ~ . L. A compound of structural formula: : -

N ),
(Y,
25 ' X ,
i R
CHCH:CHIN
N
RrR2

: or a pharmaceutically acceptable salt thereof, in which the dotted line represents
30 saturation or unsaturation; nis 0, 1.2 o0r3;:mis0, 1, 2. 3 ord4;eachof Xand Y,
15 which are similar or dissimilar, is 15
(1) hyvdrogen,
(2) halogen,
& G Slkanoy!
) 3) C,_, alkanovl,
B 20 ’ () C,_s alkyl, 20
; (6) (C,_s.alkoxy)carbonyl, o ’
(7) C,_s hydroxyalkyl,
(8) C,_; perhaloalkyl,
(9) C,_; alkoxy,
40 25 (10) cyano. 25
: . (11) C,_, perhaloalkylthio,
(12) C,_; alkylthio,
(13) C 1-3 alk\]bll'ion\l
T (1 Cl _» perhaloal l\lsulfony!.
45 30 (1%) C,_, alkylsulfinyi, ‘ ] 30
(16} C,_; perhaloalkylsulfinyi, _
{17) amino,
(18) C,¢ alxancvlamino,
(19) C,_, alkylamino.
35 {20) Gr(C, , alkalamino, 35
.30 (21) hydroxy, :
(22) N«(C,_, alkyDearbamoyli,
(23) N.N-di(C,_; rn'\c'lrb""'ovl,
. (24) nitro,
' : 40 (25) di{C,_; alkyhsulfamoyl, 40
55 ¢ ) (26) (C,_, a.kon)ea.romlr—m"o or .
(27) N-(C,_, t\\nuxrlw'no Joxy; and each of
Rt and R?, “‘mh are similar or dissimilar, is
(§)) Ir\d-‘ax.r-
. 45 (") (-l 3 aik \l
60 (3) C,_s aikenyl. or
' (4} Coe c_\'croa!k)'i, or

ol
(7]



)" Compri-ses:
499,047 ]
ctrred,; 11 U al Il

i"gual gk Wi th t

or & cor UM g -

dehydrdting a Mnid-of
S 20 [err] ingg

BT and Terrl

-t he -de - T s T

‘ned. abB B? are igiaedvio, fOEm, ?tb%“,yhhmm _ ’aiv_ ch fe Zind -
[] and [err} at'BRg-ad 'él%fﬁﬂ%fiﬁ%- . 9&-¢'r-ﬁ°f%@ndy-ls}ze-w 0 4RI @Grésem), Y but
1 hidi'ng hydr og_eiaim%{em fﬁgraﬁsmcn. olp_t -i‘aé-na’l ’--_-gdd:.i-- t i‘-or'lal.. ot Ry
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