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of a fornula: 35 R C=C~HCH), 5 [err] where X is
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6. ['e‘rr] dnd Rs are hydrogen. 60 The presently nost preferred con@r\d IS

30

o

with a Grignard reagent of a formula:
35 R2R3N(CH,), MgX

where X is chlorine, bromine or iodine, to produce a compound of formula (I} in which R! is hydroxy;
{c) alkylating a compound of formula (IV):

40 |
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% N R1 |

45

with an aminoalkylating agent
{(d} condensing a compound of formula (V)

((IZHZ) R!

50

55
Q
wherein Q is a leaving group, with an amine of formula HNR?R3;

60 (e} reacting an amine of formula (VI)
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[err]"to Where [err] is halo or a [err] alkyl ester group, with an am ne of -
formul a HNR6R7; or (f) hydrol yzing a compound of. fornmula (1) in which [err]
i's CNto the corresponding primary @0d8 @#ére [err] is [err]. Conpoungs of.
fornula (11) wherein [err] is hyg hbe prepared by reacting a Wﬁi)

fl yoren-9-pne W th an al m ne# ke gifce of a strong base

db%n hydr ogenation affords the d 15 (V1)

9- am noal.kyl - 9- hydr oxyf | uor ene of ¥gRtion. This process can be
iFPUstgaLgd as follows. 4 [err] 20(l' [err] 35 .

hydr ogenati on 40 R4 45 50 55 The alkynyl ation can be carried out by
conbi ni ng -appr oxi mat el y equi nol ar AmQunts of the strong base with the
anm noal kyne. Strong bases cormmopAPy utlﬁqzed include al kali netal | ower
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3-j Sopr’bp%a@WHdeU?Wébeﬁ’G“% 1hBéqv|eeﬁqqo i%psgapﬁss &AR| beg Jllustrated as follows.
tert-butyl am nopropyne. Typically the strong base and am noal kyne are

combi ned in angunreactive 65 organic sol vent sugft as diethyl ether,

h

tetrahydrof ur&n, toluene, 1,2-dinethoxyethane orf xyl ene and 4 0018076
stirredofor alout one hour at a reduceg?tenper e of about -40 to about
-[err]. The ound of fornula 11¢¢n’this prd§2d re is then added to the
cold reactio xture and stirriqg/dbnﬁﬁnued a b,L¥& o0 t enperat gRes for
about one hol=A af t er vihik®e EIG)1he m xture i 4 hdated to abouj430 to
[err]. 2and stjir Of or—ar—addrtromar ei ght to 4 n hours. AL st he
reaction is gesplete,t g sioxg base is diluted wi fh \at &= Ctlftle) degofposi ng
any remaini s\Nrong base, and the product extQacffed into a suitable water
immscible s vEnt such as di et hyl ether or be e. Renoval of the

sol ventz .for i|nstance by evaporati on under reduded pressure, provides the
correspondi ngg8- am noal kynyl -9-([err])fluorene. "The conpound of fornula
(I'l) thus obtained can be converted to the correspondi ng 9-am noal kyl -
9-([err])fluorene by hydrogenation in the presence of a catalyst such as
pl atinygm or pal |l adiumon carbon. 10 Such hydroggnation reactiors generally
are carried out in an inert organic solvent such hgiregerdio" acet ate or

et hanol, and nornmally are conplete after about tjwo to ten hours when
carried out at a hydrogen pressure of about 60 psi. The reduction is
preferqBIy effected at a tenperature in the range from-25 to [err].,
normal I'y at or about roomtenperature. The prodyat can be isol ated by
simply filtering off the catakyst and renoving the reaction solvent, for-
exanpl e by evaporation. The product can be further 15 purified if. needed by
routi ne nmethods such as distillation or salt f At i on. The

.q»p{gpared by reaction

,i:e. by proeBss
effected in ﬁ%real

of fluoren-9-one with an am noal kyl Gignard rdagg
alternative (b). Gignard reactions are typical
sol vents such as diethyl ether or tetrahydrof urfems A, | RLA HETS
within ¥he range from-[err] to [err]. Reactio fluoren-9-one with a
Gignard reagent such as 3- 20 diisopropyl am nQ#pyl magnesi um chl ori de
affords, after a standard work-up and isol ation,} the correspondi ng

9- am noal kyl - 9- hydr oxyf | uorene, nanely RS
9- (3-di #5sopr opyl am nopropyl ) - 9- hydr oxy- fl uorene.

The alkynylation can be carried out by combining approximately equi_molar amounts of the strong

base with the aminoalkyne. Strong bases commonly utilized include alkall_ metal lower alkyl metalides.

so such as methyl lithium, n-butyl lithium, methyl sodium; alkali rpetal amldes. such as sodlum' amide,
potassium amide and lithium diisopropylamide, as well as alkali metal hydrides such as sodium and
potassium hydride. Examples of aminoalkynes which may be used includ_e 3—_met.hylammopropyne, 4-
diethylaminobutyne, 4-pyrrolidinobutyne, 3-isopropylaminopropyne and 3-p|pe.ndmo_propyne and .3—
tert-butylaminopropyne. Typically the strong base and aminoalkyne are combined in an unreactive

65 organic solvent such as diethy! ether, tetrahydrofuran, toluene, 1.2-dimethoxyethane or xylene and
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as interpediates leading to the prA-wHy, Q-N:ar boxam des of this invention,
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e sl G R e &w@tﬁ}% ..i%ﬁmaf e
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sui tabl e vvahahodsnimlmmdadusmstnin\aemtsalsfumimtnas Tthisarbetlydld issgantisulady suiteth foe fhe. preparation
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- mc O

9- ani noal kyl gTée‘mg % %t \%hlc 1$tﬁugrrpeo &P Bre A1 tJ?l%Errhythmlc
purifi edpol faggﬁ'é arnﬁ onQI éd?aﬂesQEa |6 the F; CUQrboPJnQ@@s%?thVﬁﬁ\}eﬁFﬁn
(d), i.e. .becwadmmtne%omfom @maauand CUNRFRIaft RBar(d\? buihtate hydeogani The 9-
'HNR2R3 i s pamehaikabd-gy aebﬂterﬂnes:lcabye h\s:fr¢lmd he correbading lmmyj@quuaresisub\ereaqﬂhe

fornul a (V)W'éb?fycﬂmd'éﬁr'ﬁg;tﬁ 4 ﬁ ""ii?d E%‘c& I}:\g’- @%‘& rb°[%‘|‘H °§s?s:o% Y
of the '
0018076 chl ﬂ%ﬁd’é% h E?{e ,em ,?,ffe“ed G
a conpound &Etuig@rsmlnaq 6f|9\@yanszreea”in a;lxlfoyﬂ: sct:d! mgatﬁ:gmb h&fr af a)femplean[reofra}:omtmow

-inert or gan1Q9°§01fhﬂemrresmhmasmtnewmxmldbehﬁzeﬂéormelb Gaqhbls*sqweq! tiply s‘nakmg the

i nventiog vmq*'ep ﬁ" \gp pkaling, p'a uaeq%s wduaOE e prt ?? oub @ and
al kyl Can b ﬂ% g‘gh Ti t| ?cn Lg\gj ate dI::H&c' E oalk;ftsy emgf

"9-am noal kyga Wn@ lis Mp@@?&y fib ﬁd@&re(‘l‘@src VJatn&S&reJalt‘Mr tich.
primary or secefdas yardnt @E i.0fthd &tﬁadérﬁﬁﬂiﬂm cﬂtﬂrﬂ\dﬁniaaundlaoformmamvem the drhid@ HERIRP
car boxyl i c iapieferablyciifected By reflyxig- or Keatingandey pressuie, theifarmpla ) ehandurdjiy hp prepence 9
- hydr ox§c s ForAFid-aceentRsUeing eXerss 19b thecapipeas af'veRt GkiaIPyaferetY 8relrast aiogi " Phe -
correspondi ng acid chloride, nanmely 9 - (3 - N- benzyl - N -
I sopropyl am nopropyl) - 9 - chlorocarbonylfluorene. Reaction of the | atter



substituted 1o carboxam de, nanely 9 - (3 - N - benzyl - N -
i'sopropyl am nopropyl) - 9 - net hyI GhOr‘lOcGVbonyl - fI uor ene. The subst

car boxanhq olfh g \égg'tfr %PIC er nat i veI re are i n a
bt § uppare treBEpbih paiy bRy gggg& bl
hod i s siOimpaiinds ©f thizakveAHmGiHe R ICONIBRT HARE br Bot 7 rOhIkyE é&@' e,
ap ester preparéd b p@t:ess (vanant ) hiyel byrreactbigap $aminoayl-9- mdmwgerboaﬁrcheﬁyiafdwr ene

car be n@?gebﬂ ee §f6?°°a‘i'?f\am1ﬂe0§t!|'eﬁ°rmylar*b¥fﬁ byl exernple a flvogenyl

sui t abl eq sy ﬁé’“ hf§ §oxs% 5.2“34‘ o biigin *?;?d'ch o

he corre o
car boxanNde, behgTe iso ylam lf ‘}) Afludrene.. Reactio the latter
i sopro ybcaiinonmcaﬁhoary dminkD lsGdhe as dtﬂWnﬁn@%ﬂ&ﬂ@Qﬁd%BﬁesBmms rn@r%hyl Q4 gd(l)
can be "atﬂ{'}dxanea nanfelvoﬁasrwed\l -Sandyl & Npr Bomeylansnapeqpiylt t-ea - mettylenidoabrbad-ng
[farpoxamige J°f thednyeation canzalternetinelytisovepathsi ivvearting a
rreanl ngs Usa% 'l{'

pri mary @dﬁdﬁ@lﬁudr&ef& . e:mc;‘@zﬁn " 'Sé uhr 5"&” rgﬁ’ﬁd g::% at ;‘53%3 n-

conbi ¢ ngpivehe suii d%ewﬁr@ﬁb & shohviaé |tmcca@8¢ﬂﬁ1dlh§1 cﬁrh&aﬂ{'&s ﬂﬁ‘lﬁ@ly
sodi um bprgar!)boﬁa-t gomopylamiedchpbavifiunend.o act as an acid scavenger

reaction Q‘F ;}F g/ ggedaaawm%ﬁcpftﬂmulp ) enyanikeated|ifdesites. Susbia papseiscﬁdfemeﬂ 35
di met hyl 2UEd H’ f8tiol or nmethanol. As an illustration of the process,

conpound Wi th an amine such as nethylanine affords the corresponding g hyl

m xed W RA-3
bromde in o = =
The reaction m x uchan b%xzneated t @’abouy [ exdy2 and stlr 0
hours z60 provi &'2tdhe cor respendi ng!{ky! Bt ed—arinopr op&T‘?zl’ruor Bne
derivative wherlejn R2 is allyl, n ly 9-(3- 40

al | yl am nopr opyl )2- 9- cyanof | uorene. kurt her al kyl ati on O/Egl S secondary
amine with yet a different al kylgat/ln wagent, for exanpfe R3 wherein R3 is
benzyly, affords the corresponding tertiary amne, nanely 9 - (3 - N- allyl
- N - bemzyhienth,/RIinG 7 Ihave- th® aboveiatineti Imsaniags and X? B adedvihghpoupt suetn echalogen.
recogni zétylativatof brjrarp hmiiesis edell kiipavn mertnmwpl llagdaereepurauwmbldmsd’@@m
provi desa'!q*Pé"V@éiPQ b'ﬁd"r‘ essﬂce(féra Pm \pigey eatea riethylamipa tq 35

(he care B, G o;f & %5; e Bt ‘%‘&%
addi t ong d%o@a( ﬁ,of nzyl
am noal kyéeimi &ﬁi\@!ﬂ&ﬂylﬂfmrhlbe .rabeuanf Suchlak aeuezame hei ehebana abedue{myramme The

hydr ogenesettion iixturdr earp be dested tofabeutcR°8l gad smadhfoasb IﬂNadrqum toprayidey they |

c gin ! le] y r v e gha el
N- mﬁt hyl mprmﬂ r'gvafgfo Asin e 'E!Z’@:ﬂ% t ;M atwéhf o gxa iet ! Egﬁgé%t und
suc ky! 'g P%ﬁ %% wﬁer respo drng QI‘ ene
can be Igakd (:li h'R Nalyp yIP-S 93 ofIG R4, Of HOURE Be bD ohddl M a
car bamat eco N‘s&aﬁ tre(tyHMotrﬂibléﬂ' kﬂ{el'emasod’eyﬁﬂc@sy&ﬁdwﬂs thd®rresponding 9—
correspondi: mrsleccbnrdaav am ne nanely 9 - (4 - N- n - Iam nobut

- cfan GS'Q f“’m@"r pre: &Mrﬁ'as jnyengio
ans Sl B A r'ﬁm%}%@f”[%’:r i °em i ?rfof
ot her anbiniaiy) WM&th aAGRIalGIIu Q"E:a H¥d. IF6r éXain le;%n nQURbsuoh ad Be

conmpound#t et fmr nandpsl € I) ; methglaminobgagl R@s- ¢yanaflabrete faprhe]reacted>HthGlHRREmater e

[err] 54 ssyeh@e B'%@M' clorafsrmare tg forp)a carﬁametea\rv@eh ‘Uhﬂi'rfeﬁ‘%ﬁmﬂt%k ¢F§’§'é Hzed to the
antiarrhff F'Fﬁ’i"ﬁ‘ PS}?@F“H’\%’“'"T e'(‘fgn ﬁrdéj% P’@BV' ’(%.’r Eﬁ of

a pot; D;ac thn]g: ﬁnt6 g' iat
a_compouf &?"’f’mmaﬁeﬁ dabrhiARic Ng fere er 0 er ]
and [err] areetehyrdrcegewnc Whid bhafogbés oh B cb.asamawrforaerasrmde lbﬁinbyr.dﬁk mavhidhak' tshen
r eact Fg COLRE whiafedi istHyd®géroar ICp-e-Cywbikyh have adsorbperefoimd to heéseésanﬂathe;hrrmreérenabl y a
[err] al Riav cehibsrrofraredehveneseretingathe @pieg |of & itpopimgratderevlaThe reaction is
preferably effected in an aprotic salvent sk as di nethyl sul foxide. If it
s desired to prepare a conpowtd @‘W*@ iR? whi ch one or both of R2
and R& are hydrogen then the am noxgroup-skatd first be protected by
readily renovabl e groups such as rreth woenzyl,  which

. | | PN

0{ about two - :



groups are then removed to yield the desired conpound. Esters of formula
(1) can be hydrolyzed by aqueous bases to yield the corresponding. acid
“([err] is COOH). These aC| ds nay al sO Gr8faréed by acid hydrolysis of

corresponding nitrile ounds rovi ded th| Sii MY Ny ALEre OB '

__I l\I:l"'bl‘lat ure gerg/p?! urse::(r?n?e %ﬂé }l??!jtdl tlig gga@é a%:so & Dﬁf&u oforma;‘erguch| as
srosti tuenk, G forrHate Cthd Yea &pﬁ%ﬂ Et@d”-ﬁtan‘ébrbﬂcsjb\@m&f adimamiielafokide.
f orm sal t Sif it 19 eSirdd ¥ Biabare 8 cardlpdunt QﬂfaHuya Drowhicleghe phisotireicREahd Badré hydrogen then

pt ab|_ etheahire gafuptshmnccﬂrammm@ctd:ufwmhiv teynovdite qipHpe SuUTh gﬁéﬂv' erchendyl. which

ahi ch are 9'19@&%8'% snev sempied [t yigld th <t€|f<t' “{ao‘ be ol
f rom whi cha‘!;ﬁ% h‘gﬂgﬂ‘g@(ﬁ "ﬁgéf’ Pﬁ%%gﬁm(gia’ﬁnyﬁ‘ﬁ%ae% Sabi yealsa?%tl’ cfh éncfglg?%gﬁ
salts thus'p p Diveh BdGekd Biic i rRraeby\aralely talnittsgemomfof thi

i nventi ol BaiihoaRyl soﬁsua:eﬁu sher co@fpo&ﬁjsd:ﬁnsehmﬂgemtownm okembske of agiderin [fgrm salts
utilized i Tigé ndetibryatidiiohélyprayidehpteirmineoyiaty GCW‘FG thw'mmﬂb defrgeE’P
per chi or i catavel geserd! formuly \rvhvgh argyt tsai Fg! reh ;géé acjjp o

e e T e
mel ei c, é‘ﬁﬁb 1i24Y ifelude' HybroEhio Fdbfontié pRosh rkledﬁﬂ&h!: Hig] ;ﬁ‘e,rcrﬂi:ﬁlid aﬁ&ﬁﬁiﬂ;ﬁd
‘or gani ¢ acélds. oRydhit E¢ldmﬁ4q||Jynt9I’uﬂvzle hﬂbﬁﬂrﬂhac&uﬁnaﬂ\h&cémm acid tioq saltsanahedey

anmoni um s atetis swhinichmaein nmhqnesy arl@dltr‘m@maf @W]’-Mme{l@wl anghretatast organimarids-

(1) are both (.ﬁdﬁlépna." q;yrhafeFk? n‘é'_lfyéq“ F(‘mﬁ a"gg‘r;g;! F?'Em""n?q"f at%
ot g R A m?ﬁ? o
- am nocar ﬁ ﬁe by Wéth MO\KI&&FI—I@@W%{! a%e t@d@f ai REthyi oﬁloh&é athynigrompie -
stch as Nebayl io8iBe oF bsdﬁaxyleﬂirbmldetuﬁefab dRe cotrestuiitivig quateinely apymaorduin ealy ISubr satisde
affords t henhaanaristiqainate highlg marsmﬂlnmoydmm lvﬂnugmqbv r&g@ppllgatiqnsfrom solvents such
characteri g% F&‘&M‘Xf weter-hi h st al | i ne_ solids an nded e pur.ified by
recryst &fli zath ’agm aﬁ% 1%. 74 gTﬁ(ﬁot' aWSfe °mpre © 5

yfa

fol l ow ng conpin, E,Wﬂgor .t hose corrprehended by thi s

i nventi on. 9 (B3-5 PEKIRPIHORIBHYIRS h Ay fluctenby dr oxy T | uorene 9- (4-i sopropyl a
m nobut yl ) tBrtm tyalmmsrpvli}s drnxvlﬂetx edhydiebiemidey | ) - 9- hydr oxyf | uor ene;

9- (3- ter"’tJ but 3' m b Eﬂig‘ne hydrobrom de; 30.
9-[ 3- ( 2- buten --: pop ﬁjn'bee

9- gqxyt | uor ene; :

9-
9-
9-
P

4-(2- phenylg:_
3-i sopropyl ga,m-smﬁrrm-w tyh- -@mﬂaﬁrémor ene;
3- benzyl am Beghphy)iprop m:brbm}tﬂf%mmﬂoufene

4-al |yl am ’%Y'dyﬁamlnopmpy”‘é\g)ég'%" Scf)'r‘:r’lf“e 9-[ 3- ( 3- phenyl propyl a ni no)
pyl ]-9-cya X -cyanofluorene;

4-N-| sopr opyJ[;,v_ _ l N dﬁﬁm ;Qﬂy;‘“m.é’;?,a'f’%{})? cbao?ene 9- (3 N, N-di i sopropyl a
opropyl ) - 9- &}l@ﬂiéﬁﬂ/lumrneblﬂyl) 8-cyanofiuorene;

3- N- i sopr op§Hi3-iSetomtasindpecoinl-BeminoBynrens ivfiosutiateanof | uor ene;

3- (3- hexeny W'HWH?'B}B‘W’PP -%?@H‘ETF’PE?B‘F Sty iodjg:

4-di et hyI a | mgg % ny!fluorene

3-1i sg,propyl@x@ ﬁ?ﬂ;{ %ﬁ@?oﬁa- ri'lﬂlﬁeéf&%r%f@iphate

3-di benzyl agq ,Ingaemﬂym&da 3He: | 0di de; 9-(3-n-pentyl a

[

(

E

0 -9-¢Yano
9-(
mn
9- (
9-[
9-(
9
9-(
m nopropyl ) - 9- 914[8 NQZ@hhﬁl&yﬂyf)-lNﬂl@ﬁt&lmmmopropyl] -9-aminocarbonylfiuorene;
9-(
9-(3-
9-[
9-13
9-(
9-[
9-(3-

d

(

(

n

r

3- |sopr opy! 28 @nylafgmampwdic%?'b'ﬁ g;on‘d 5@2& ro hosphat e; 45

RlEe e

4-
(2 phenyl(y.rs b vidiharediyh- Bl asthpaninaiabhyifrosne:nocar bonyl f | uor ene;

3 N N-di - n- Mybmmmhmmtwpyw)m@hmnm@pw hwptefi¢:uor ene;

3- 2 met hgtiémryp anppaproy Fa'@"ﬁﬂv%%ahvﬁlbﬁ‘g)?’fqeuorene 50

~"lanzyl _Eﬁﬂr’)ﬂ? 1“8’?H h x‘ Efé’ Qé y1 f1 uorene n-propyl
oWﬂuB@

o] |de 9- (3-i onyIquorene hydr oacet at e;

3-1i sopropyl B—(ﬁbiﬂ@:ﬂfﬁa p n. ram nocar bonyl f | uor ene;

9-
9- (4-di et hyl anﬂmbbmmbydo):vl)gs-dthmlem tﬂmnmlﬁctm'i?on I fI uor ene. (3- | sopropyl a
m nopr ofy! ) - 9- Pvi vsew ?Ml%%q 1serr;e.rey|l morene:odgg
9- (4-benzyl am 3 -3 al ? &Jﬂ)ﬁ j{?g f@% antlarrhythmlc agents. This
9-(3-allyl adﬁn 9 th’rJl lre faBeAkdtivel BdreibAnds of the invention in biological
9- (4- nor phcﬂs!sé?ﬁ?m&&lyﬂle)i Qr aﬁhﬂ&f’aﬁmwh cUadtieine One such assay comprises administering a

65  compound of unknown biological activity to a dog suffering from an experimentally induced cardiac
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- Wet her

ropylram i nopropyl) - 9 dii sopropyl am rﬂdh'l&d)tzbfl uor ene net hi odi de; a

£ 9-[3-N-(2-b | (2 h :
9 am Eleal k%’f‘iﬁ'ﬂﬁzéﬂ% exe e%z) C%r?i gﬁx s&&%f}ﬂfﬁ@gﬁ&ﬁf the! Q56N

Miarr hyt ﬁexp eht {étde hﬁlb(e NG 0f Glﬁﬂ'ﬁﬁduhﬁ afdhibiyiveritian, wag orTgore
r epr esent ahiougrelaﬁm)ﬁunﬁls sof wdrh enesthetizad wuh sodiun pe)‘ltqbgtbedl A ag oruEs BQESTF' infugiop o

: msasure @lneealermtm@ eetradwv 1 forctie imtrpeict YPJ. oqa
. 66 corrpouﬁ'i!F‘YHTm gj‘%éggﬁtme i n:‘tgaﬁf |d\9 %;2\‘ ?:ff%h( °‘$ Ii‘ Wﬁsff’f@'ﬁ%‘brdﬂc

exper i ment g}",{'g’j ORI min 7 m wa SlnRSereY ividOthe
fusloR B 6k ﬁ :ﬁsbszao ﬁ;gméek.ﬁ:lgem 6ff dog Ibedyaweipglyt gerindnute Hathe
normal 9@ nu&hyltl'hbib hwas aotdcoriversed, tof @rndnoal siousg rivthen sdthinetesi minutser fsdma tthe initipl g

typi cal exp@mmn@aﬂont@ t@etcenmune aewesmaﬁhr eBF‘ Adiogd nsof test
i nventi on, c‘b’ﬂ‘é’” ‘g’rnormgﬁ oLl d’% Eaxe BERL gggr{tdﬁgjo"nd o e
sodi um pen mns t%é dﬁa 4oy tﬂerI | 8 aaad h@arwan‘iasphﬂﬁl&:réd”l by he
radi al vei gl aer Qrahﬂﬁd’tﬂ)Qitﬁtﬂnﬁrlhétl’ﬂn@rﬂwhmnﬁbGt edttiftfid drigtrtear, Lo iar anmaxdmum
i nduce an amroytw:mm;s anahittotime the ekperimodiugas t@nmmmchhdn@ramg °bm°ftnn'e'hrte'§twas
conpound. Eexeotdeddy mwat?scontl nuo Slé noni t or

cate

rOU rl’.) FV‘ € ?t e, C m oméswerlgy
| dihg am of apyers o 0 ‘1]9&
cont| ﬁﬁé&";’” éﬂﬁ‘?}?f AL e Lo jﬂ% Eg@fﬁl ol o
it

via the Bu I N u5|on need e at the rate o 200 ng per kil ogram of dog
" body weight per mnute. If the
sinus rhythmw thin ten mnutes
conpound, as observed by the el
t est corrpound was increased to
anount of test corrpound required
was recorded as the "converting ', CipsffH Mg t he conpl et e

. adm nistration of test conpound (o/ he dog, the YrY' s heart was nonitored
by 15 elPctrocardi ogramuntil sutt”tine that an arrhythnia returned to the
dog's heart, or for a maxinmumtine of two hours, aComdbitiofidésene t hBuration
experi nent vvasterm' nak%ed. TheRtur ati oNocdf degsr mal rhytnlsfksvvas r ecomimgesi n

m nut.es. The lcaurtb Of—SEeverdl_ eXperTments are set in the TOII ng
table. Kbst ofNHee conﬁounds vidfe eval uat & nore than éﬁ as |nd| cated in
the "No. of Dogg" colupgn. The jperage congerting dose p3 20 gi ven i104ng.
per kil ogram of animal body weight. Average duration of conversion is

9-( 3-+pi per'l di nopropyl ) - 9- cyanof | uor ene; _ '
9- (3-am nopropyl ) - 9- et hyl am nocar bonyl f| uor ene; 60 : 9-(3-dii so@
i

rrhythm a was not converted to a nornal
the initial admnistration of test
ocaRdi ogram the rate of infusion of

rr] per kil og%a'm per mnute. The
onvert an grRhythnmia to normal rhythm

recorded in nCONMes. TH;[err] @hnverting dose Dur aB2on [err] 80

[err] 40 err| No., of ng/ kg ut es

35 [err] of H H CH,. 2 3 19 0. 71§

120 OH H i-Pr . 4 2.1

104 CONH2 ThEESmpounds of forkil (1) as well as their edter and acid analogues (R' 8.CD,R® where R® is

80 40 O . hydrogen drl C,—C, alkyllGidR be emp!oyed in coz\battlng cardlac arrhythmiag _ig ammals The

18 The compeopdsdsyie pactivel 2% spi rrhats sNhLen "“a a“Va‘g 20 29ymal sarde
"":D  ayed

(Lerr] is [¥ES “XmEﬁé‘ET%f'oEé émé“%' aﬁf'”

in combat t LhhobAd: sdél |rh e b ﬁ‘rth mcﬁméiél ps’iilé% Q f@@?mwﬁ
as anti abrbydcblraeas agethb SkaVBrdlinddérembatiresre @f tha tirsentioin tiye resmvuigdlarmwnsieetwsa'to
i ntroduce tdnusulennmmmwomntlssa bempaundrefiforquladh enmﬁaslewearwb' % OB Wheie Sr i)

admi ni st r ahydseeest °'t ffs ac W’;Béceaﬁ@ﬂhﬁ‘fcf*%‘ﬁ%‘a BY hARteP p%sf?cfaé LAyt

subcut aneoBS* Ges it ﬂ% : ‘ﬁh%s y .onm@e TR Al bbi%ShafarBcaly
adm ni stser e inkaak Mhérﬂa Rstbr@ll B0 & arimll Q¥&ring GRASAH Shwthelid Xidris ne&l/sfitfpaiment
buccal seaksd piaphytdatcally een a:mdnl'stélremltreareaﬂ]mdlsmtteo)bf delelopimg/amarihythmi direseby s

" provided apmnnmdemnlmﬁélagﬁ"aﬂ*mwwmcwm t,eﬁl"ff’@ 33 gythgiasy aund of fotm,ll a

(1) or an nal l'éPl? dﬁ §f .F‘x? eq‘ee' 8‘% Fh
_al kyl ‘@Eﬁ %e Er)té %s&ogt ﬁl&ﬁ k- lé\:gl dllL(El‘ﬁ %ple%ébg re‘M lﬁﬁntz

commonly utilized in formulatmg the compounds in solid form suitable for oral admlmstratlon include
starch, lactose, gelatin, silica gel, rice flour, carboxymethy!l cellulose and the like. Carriers employed in
liquid formulations suitable for parenteral administration via the intravenous, intramuscular, or
subcutaneous routes include water, saline, glucose syrup, ethanol, corn oil and the like.

65 The 9-aminoalkylfluorenes of this invention can be administered to a subject suffenng from an
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this invention have good antiarrhythmc activity both therapeutically,
for i'nstance when adninistered to an gngyglogeffering froman arrhythmk
and in need of treat ment, and pr ophyl actlc? when administered to an

mal suspé P"%I@V\SF‘!) t"&?ﬁt aﬂ" hmtauspsﬁe#e‘ts'ge iy éotaff hmip @ndiininpes

a inst the® E&' VPGP Binadrom 4 life-
T{ t |a atl i rre or ma n enance or, prbpqy actic
conpounds o aVe mr.ln ua?ae . s‘l oy tnablind SACEIY Lo of -
f SeArul aﬁ@nSmm‘BulehﬂJoﬁé’rﬁui aﬂi m&m iseiRadrt Yo GrodtitRd SreH ytmm asnewaoslas yi camw be Grom
percent by \Qél t2505'ﬁ9/!<bté\ ﬁﬁlcamahdaleltgﬂ thé treatemem of @ petdamb suftatingfrormiat Brrigythmia will

sui tabl e di Ib& aﬁ% o@%‘ﬁ ‘é a M@P'effa’mu'am E!Eﬂ?%ikvéfb'mmlf r lﬂ?‘iapqez%d

s or. e gpac ticall
in formil at GiY ,f%’“ fqﬁ;ﬁi AL eQEh@’mi ol i
i ncl ude S’ba'b cul i€ht @nd Q&Jdﬁ hBe uorernla C5h bl cBlise b&% teral
cel | ul ose aadminkeatidnk®r ifstinéd By iBtr&BHY |dnnS|ljdthUr|rrd:Iaft|6ﬁ§T&é %Ipﬂﬂﬁre& hﬁhg
f or parent epbgut é@mﬂm of theet dbome-voted t:cmpqund iray suitabie, dijupritr saphi g€ 10O ml. cof 5 percent
subcut aneou§L romsPaH@P %/@at"tﬁd cag he [nfused g the teotappyly, mleperamioite intaoa patieht
and the lzik Wi t.ni s | nt an be
admi ni stered to g "s“'tﬂe f ec '" feere'm'&f Jr'uc#r&gd %é?he %Bovﬂﬂ%"ﬁni@“ ?Eyﬁ"ﬁ’m a and

i n need of treatnent, or to a subj ect sugsfmmé ad of devel oping an arrhythm a
and in needSdB-/ qut'lydnmopmnvl)t-S-h\airqxﬁhmrenParent eral adm nistration nay be
preferred,for tS’E‘§f 9ok e f!“ﬁtj“ r%mdﬁs‘?'YeF’en 5@‘?17"&38{ feﬁ?"rvgmér#ﬂ‘m esl drqpwige

tier n 7 g of 3-
adm ni strati, ?@1 ne 3?{ o]‘n“"é')f:ar tetr ran sol tlon of nibutyl li su er the
tpeat ment. e it m; b i k‘a EE of Hontad 1o
eff ective dedex fbfr sﬂteelﬁiﬁbdiﬁa'hkbé Etlod @@ 08 was néil cadiEdtrosh rﬂpﬁfa@.ﬂ& ar'ﬁdlinlhfe@%{l the

t he arrhy t hmoameudﬂltldosfe@Otryl fcmaltdryThmahbeobe mixtwawes 8kiraced 3everaytikigs with diethyl
t ypi,cal fﬁ) lgg? efheeea} d ,*Z,‘?'”'}' % tar'énbe ﬁgﬁﬂ? grn@mf M@ capyerted to the
arrhythm a eou L éfg\ gfheP n pr% uc arafé?ed %vashe:F oagéleéveﬂ,qql p;ﬁ:l%d

am noal ky!l f ksf, @Ftﬁhe ladé &l he’addition of 10 percent sodlum hydroxide, which effected hberatlon
i sopr opy| anmoftp qupydm&naulfmafohwyéédmm FREfreddrRih€wadéxira@ted to fresh diethyl ether.
phar macetf i 3bd lethewmaic exttagh | werg Tbinbigert; lwasked Wish lwederoarid| dyfedd. dBersaviat of 1Be &blvent by
dosi ng may BraiRtien prqshredueey Rte%s'i"ﬁé%e"eéi@wedé-’ya g §f 9 asl3di Eerieryiprinoprarenyl) - 9 -

particul ar BH:"“i,gw;;lutton x(%)ﬁd 0 2& IsgI D |atmr|neoa$o I:Ialﬁ dﬁd ’AE ug: OQJI 09%W3§§
be Tormul at gg..f; QE %ercaiq af'ddp & tdtbbn \xéﬁ )agftgzﬁ Qﬁ% ¥mbé? tlhd Y6t ¥ hours

i nf usi ons5 Sugder b nwnggea AtrABsphéra Bf mpsmrmpafaa% lyixtdie RN WisTlter@® @iiemoGhé1Estalit,
t he above- netd:theditinge wasd conceatraed toabressiby e»enoramfcd:f the sdl@@O umder redficeB pressure.
percent gl uSesseolid That was|thysi abeined twes cweﬁamﬁ e‘B?‘ ﬁcmﬁiﬁs"’éé Skellvihte affardel -§ - of
about 1 ni . SpdvsoRicRleminPreRYz-petrEhereau Y er ¥ POt an arrhythmia. 15

The invemtion VAdalysioQ¥ich@r tlnj,R@r illustrated by the fol l-owing non-limting
Exanpl es. Exanple 1 9-(3-1s0 ropyl am n%gropyl) 9- hydr oxyf |l uorene A

phar maceutti cal | y-acceptable carrier therefor. The am noal kyl f1 uor enes o

sol ution of 9.0 dlheot: fIG&‘eW-Q +thB24diNs48Pved in 500 m . of tetrahydrofuran

was added’ dropwi sEouwd: ovEr8lole HbEP8E 'tl rred cold (-[err].) solution of

500 M. @f tetrahydrofuran containing 9.Efafipi@R 3- i sopropyl am nopropyne and

75 nl. of asiz®imethgsminepropinyaityahafiuaensol ution of n-butyl lithium After

the addition vvaTs acsswpﬂedet-ontorﬁé Grgeef(,swle'n am'det!m?@ Wagfwmfwé@flt@ wmq'#ed dropwise

terrper at ur eo i&; Hz % f oftqt y r f re?ctlgn
t fl and m ure hle the
m xture yas, ’éesfa fi@ﬂe"dff being i sinsfra "uge ikt bvi% "eo‘f’ P A Emino.
addi tion of pR3R dmond@nsfwrmren yaamaausasrsu rapvvxaeso@xsﬁ edonmm,r@bnplete
tinmes W th dddtidnythe2&acdérheixturenas dghie hedtbbtogeflux end stieti or\sizteen banbiAftercboolingdhe
the reacti omﬂpvredwgﬁtowy‘a@pgeww%rtmdadd@dEm@quPfomwo'Fhed@@awas "!giﬁfé’ 'f;,{: %,?,th,ftl'
€ e e e
:gﬂleg:]gna%:c ggevaporahon 1] d@qregygdzagg&gﬁl;e ga sevﬁb %Fgfé.fjéégg g:fr%flmoplroagl)-
once with fres di et hy et her and then nade aI kaI i ne by the additi on of 10
per cent sodi um hydroxi de, whi ch ef f ect Bamplebea6i on of the hydrochl oride
salt back to t h@effp@ewmﬁ@mwm Srwe@ﬂamem LG peevﬁrregt e'EfCF'Pﬂ §-cygnelipprene with

di et hyl &% héte ag?%p;" %’gtn"g ‘gﬁé d?f)%gi@é‘ 3 ed with water

and dried. Remyal 8t §J°§ EFE niskARoLe! | G WUle! of G9RGaH pressure
then af f or ded 29- -la@ 2y -:s pylarh —ayEheTRpieaR)BI. 2203 5°C. at 0.18 torr.

hydr oxyf | uor enes- (Mssbroa/ladm{.mmp}/lm-a{,\amﬂbqneneon of 2.3 g. of

9- (3-i sopt opyl am nopropynyl ) -9- hydroxyfluorene in 200 m. of ethanol
containing 3.0 g of five percent palladiumon carbon was agitated at room
tenperature for six hours 35 under a hydregen atnosphere of 60 psi. The
reaction mxture then was filtered to renove the catal yst, '



and the ffltrate was concentrated to dryness by evaporation of the sol vent

under reduced pressure. The solid that was thus obt ai ned was crystall}J

fromethyl acetate and Skelly B t& g‘£b%£ of 9-(3-isopropyla .

m' napr opyl ) - 9 hydr oxyf | uor ene, C. 40 Anal ysi s caI r
err] Theor ' C,.81.10; . H 8.24, Mxeam@87 Found: C,81.1 7

M 72. -Isopropylammopropyl)—9-ammocarbonylfluorene | ’
9- (3-D mml ngf L o rnrggﬂmhmﬁm 0
0 sod lhlmséhliih to! $0 ancp o perlcei dé&fs%@ﬁh Sro@ =19EThe
thirty mikalifeasixa slﬁdrmdcsfevelﬂ titheg withfdidthyt yihero Theletitanea! b:k‘traB@@velﬂé conttiined,

t et r ahy dvaghagirwith warereand deiest Removal oftthe solvsatsbyravssordtion uedgr teduged fpragsurd providdsr ee
hour s, énﬂh dcﬁUF%H‘Q’é”PHH‘H‘@?ﬁ;[ g%(y@ affpried e’ -2 1€ S0~ (& ediopioBrEmP Rt ur e
was bei r‘?é°°¥ e dartr %%WF%‘& UTE, 22 ol ution of 14.2 g. of |

3-di net hyl am no- propyl?cHldride in 500 m. of tetrahydrofuran was added
dropw se overTiens: hoar77.8%| |H)Wis4g N; 0.0p! ete addition, the reaction mxture
was agai n heaffehdt o £ef8.1k &hd-65t iN.POB- f or si xt een hours. After cooli ng the

m Xtuje to roomtenperature, it a E é 500 m. of water. The product
was extractfgl foMn%dd&;ré})él %zmgrmgﬁa‘r J;}Q 6§ P%@&%&Lﬁm Lo fedsBitiig1€d,

washed Wubbnd\Ritrfids & onf(a i 7soI ven orat I on.under
reduced pr es-wPeerafrfoﬁrodﬁm-anarﬁdcenboﬁhrlmiorelnbamPom55—2—186 gec.of

9- ( 3- di met h@ﬂll%mism\srf@p?hﬂ;sﬁl@ cyanof | uorene. B.P. 195-[err] at 0.1 torr.
Exanpl'es 3-6 Jhe foI 3 I§ | -9-cyari of | uorenes were prepared by
reacting 9-cy rg [uo 9* gg'(tﬁ;l éppropri at e am noal kyl hal i de
according to the proce o]

9-(3-Pi perrmmopreﬂmeh-)mc@rdpymaeﬁwhmaremmu&eﬁé. MP0e1-e929c.at 0. 18 torr.

9- (3-Bi et hyAmiMSi#@phoMF)gﬂﬂNﬁanofl uorene. B.P. 182-[err] at 0.18 torr.
9-(3- N-Benzyl |sop o.P’y m I)529 cyanofl uorene. B.P. 220-[err] at
0.18 torr % dSopEé 2; :Eg%r;c’%'g)z 9-cya nofluorene. 65 9 0018076
Exanpl e i sopr opyl ar nopr opy 3 am nocar bonyl f | uorene A sol ution of
2.5 g"’of 9 Q-&—Dﬁﬂwramﬁmbmmlm-pmﬂpydrber@lflogfamM RiIw8enroocn 20 m . of
concent r at efinatygisfoglei @"&ﬁ)HdsNé?hd 8 mM. of water was heated at 1 00C. for
forty-five m utes Kol re then 5 is added to 50g. of ice,
and 10 percen ueo %h&drhp%s%e was added to pH=10. The al kaline
m Xt #fe was extracte severa times wth diethyl ether. The ethereal

ext I act -(BeN-Berepbisom tpylanidsdpenpyvotaminabdonyitiodreds.i ed. Renoval of the sol vent
by evaporation under reduced pressure prOV|ded a white solid, which after

crystalli za&_é)ﬂ Skel I visj Of 199 4703 { Fssordes OB UYL G 00
PrOPUe) pagtadl il rg‘ i A g& Lol atend BRI
for [ ef e J41Eé Balaciukmoh enditbal 0 five 2534 o Nt 8- p,umﬁrnopm S P,
N, 9. 00. 28B; theory 290. Ie811 The foll ow ng

fluor engq 3r"r%(f)ﬂ)§’g? #ES rie t{geg rgﬁi éﬂj f'? drllrol ysr s of the correspondi ng-
fl uorgn é V@ ﬁ 2% j}x ﬁri ropylaminppropy!)-8- N
9- (3-Pi R féhx 108 OF Gt tukmsemﬁm Tl g e

cal c. f(ﬂas[rerlhbx]ed ﬂ@ﬁtjbn undés, reagceQ(bressH,e iBa\Brg thhl, prétudBas BwwidThe oilGyas
78.73; cHrstaV‘zeIOfrorN fresh éthanol and diethyl ether to give 2.145 g. of 9-(3-isopropylaminopropyl)-9-

9- (3-pi rPETTRER $?HVHBp'Pp°p@rdL°°g'=ggﬁ b2 Bondd% Cuor ene. M P. 91-92C.

Q.

sis calc
Theory: C.69.65: H,7.31; N,8.12.
Found: C.69.94; H 7.58; N, 8.39.
55 Example 14

9-(3-N-/sopropyl-N-methylaminopropy!)-9-hydroxyfluorene methiodide.

A solution of 2.7 g. of 9-{3-N-isopropyl-N-methylaminopropyl}-9-hydroxyfiuorene in 20 ml. of
ethanol containing 1.1 g. of methyliodide was stirred at ambient temperature for thirty minutes. The
precipitated solid was collected by flltratron and recrystallized from ethanol to afford 2.5 g.of9 -(3 -

60 N - jsopropyl-N-methylaminopropyl) - 9 - hydroxyfluorene methiodide. M.P. 217—218°C.

Analysis calc for C,,H,,NOI

Theory: C,57.67; H,6.45; N, 3.20.
65 Found: C,57.65; H,6.30; N, 3.22.
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25 . Anal ysis calc. for [err] Theory: C 77.52; H, 7.53; N 9.52. Found:
C, 77.51;" H, 7.50; N, 9.29. 30

"9- ( 3-'Di et hyl ami nopr opyl ) - 9- am nocar b9n5l|hl gg ene. MP. 78-79C. Anal ysi
cal c.. for CZOH26N20 Theory: C 78.2 £ : 1%3 N, 8. 69. Found:  C, 78:
xample

H8, 11, .

003 oo SUE BRI 0, AN | LR
1(3- N- Bengiaterhbry seiMdmR 841, RARMEIR IBY :waemon g 6?

|h°-’et harol caveenyftidorehey dhethgietramiad. Dy treat ment or 16 hours W th y rogen

psi) at 40C. |n the presence of 3.0 g. of five percent pal | adi um on

ggg‘r C?ﬂ‘leof_g thégﬂ ﬁ!ﬁﬁf%’?g"ﬁﬂ IE)—Sz(t) yla %&Earbonyﬂ‘ﬁnggﬁgl )-9-cyanofluorene. M
- - eth - isopropylam ut oxycarbonyl-
9- (3- 1 sapr ﬂWén'—‘brlh B@rﬁéw e@maﬂpaﬁ&#ag'xbhd\idéﬁén%tﬂaw\g%ﬂty hla@fo'r dgre ?‘yﬁours ahd
Hydr ogen cltiearthél eoivens thed lebbmebtédoqyivie S0k4it NoTetfi - Wpr@ylaﬁf nobutyl) - 9 - chloro-
9- (3-isopr &y rrxh'pwem @?yﬁn 0@ Tl‘arrplhotmrtmn fwta tisspleed fin . BBBlordmethghe ertoham)ig
until the ggerata A Ll 'ammefvarse% h"b?P"sRS’F‘\? rftftef ggrr' sre\agmwwguwy
vapor atré 0l r}@l (ﬁ) e ﬁﬁf’g y,jné’g% ﬁg}. BinemeR a4y
‘was crystalllze res ano? her to gi ve 2.145g. of
9- (3-isopropyl am nopropyl ) - 9 am nocarb@mﬂefimorene hydr ochl ori de. M P.
203- 204C §63 Isopropylgmin Pﬁyl)t%mcmocfathon lfé}:or neTheory: C 69.65; H 7.31;
‘N, 8..12. d A sol ion enf) éioﬁml ;;ro yl 2 Fglﬂu e in benzene contafamlng onet equw?len:
ro ] U ion solven
Exanpl e 14 tll érg(&g}' d\@,ﬁ %ﬂh ?ﬁrﬁ g lam‘w@ﬁﬁ%wf@?é:inocarbonyl-
et hi odi deﬂud}e.ﬁ,o . loqDgH ocf
9= (3-N-i sopr opy! - N rret hyI am nopropyl ) - 9- hydr oxyfl uorene in 20 m . of
et hanol , ont ai ni ng o rret h I | odENdenplsa@ stirred at anbi ent

l
terrperatur 1 zgoﬂﬂhﬁ?}fﬂ Eopy d solid was coll ected by
filtration ‘A eF fg%rg% 'lsgﬁ edqnger% r%tr en%gn her&%ﬁ
. | SOPr 0Py brobloabitil ABS GO 5.n 800, d y:e:ﬁ Fbﬁa?ElrﬂvéﬂF & EmetiyE1.(3-
217-219C. sropylipipkiidife0 Thif dquid (9BEQ) §.55 moﬁ},) vimé .theh; chidrinatéd 4&th thibnyB cilbride65
Found: * C“7§ @55 mpje) @‘f@@»h'omfor@(22tre)@@solvenmrﬂiﬁth@ﬁv@smawm%gasao Fieldltfcnmﬂeg

t he procedﬂ'i"g“%fasg@drfﬂfséa'sl@ 8g).mp3169-41719C opr opyl - N -

met hyl am ngpeABMb b-DimShyip RS KRB floHQs Ee was reacted with allyl

br om de i n' i GbyshoneAdI 189, & ke né QbAARAO el 10012 GHA B ANGBTH ™
sal t, n#&netouede in 63 litreI\B—neqkbd ﬂésk-foero Hosp2 G-m]rhétmlﬂqpmﬁb;dpbopyl) eridiAg 2207 g;
car bony| fl Qd?g'mﬂJe)rpéqohy [dryptolyathedeas @g@_meg tg@he flask and the mtxture refluxed overmght The

9-(4-N-Eth ctign; visH iﬂ'ﬁégﬁlﬂ intp dc water
stirred soff e';ﬁt:{ﬁ'vrf)% gg?e% :?E?l %&1‘2’:% rcon tlon él?ygj égﬁrﬁ Aiftiﬂn from eIIy B,

hydr oxy®ar bonyl 10 | uorene 1 n enzene was Padded oxa orid The
reacti on mxture was stirred for severmémpleuss and then the soI vent t hen
evapor at e09‘l5‘0( 9@‘69’lelp(e£ldm°)mopvﬂeQ- inocarponylifiganeneo ylle'amcnd@bm %

chl or o- f‘}" B} ﬁf 4 a% Poftage f‘%%‘owfé'dc peid

T T s

added in %ﬁluﬁﬁﬁyhfdiiﬂe( %)efh|§ltnbt5ﬁdlMh&m&uﬁ@@@tvﬂnﬂ@t
t he sol vergxtrogs vwamlwat!h Wue?mw dhgng ma SI&I :resqnm(addsmggmm a1 Rmbllggm;Smrm?&]mis y
eaat it i ethylgaceta i
-9-(4-N 15‘s;|n chmfn%ﬁd%ﬁt% ask e S lt hus fgmed tﬁazgggystm%gm e?hanorlug)nd etﬁyl
50 acetate, yield 1.3 g., mp. 182—184°C. - :

Example 20
9-(4- lsopropylamlnopropyl) 9-cyanofiuorene, hydrochloride
{a) 9-{3-Chloropropyl)-9-cyanofluorene
9-Cyanofluorene (19.1 g., 0.1 mole) and sodamide (4.3 g., 0.11 mole) were refluxed together for
2 hours in a 1 litre flask using toluene as a solvent. 3-Bromopropyl chloride (17.3 g.. 0.11 mole) in
* toluene was then added and the reaction mixture refluxed overnight. After work-up and recrystallization
. from ethyl acetate and Skelly B, the title compound was obtained as a solid. m.p. 75—77°C.

55

" 60 (b) 9-(4-/sopropylaminopropyl)- -9-cyanofiurene, hydrochloride

9-(3-Chloropropyl}- 9-cyanofluorene {67.5 g.) was reacted with isopropylamine (300g.) at a
temperature of 160°C. in the presence of potassium iodide (4 g.). The reaction mixture was
concentrated, added to ice water and acidified with 6N hydrochloric acid. After conventional work -up

65 the title product was obtained as a solid, m.p. 183—186°C., yield 35.2 g.
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Exanmpl e 17 9-(3-isopropyl a ni nopropyl)-9-am nocarbonyl fl uorene A sol upk
of 9-(3-am nopropyl)-9-am nocar bonyl fl uorene in benzene contai ni ng ofje
equi val ent 20 of n-isopropyl broni ¢e0o3gdoysi et hyl anine is stirred ffo C?
several hours. Renoval of the reaction soI vent and distillation of \{ he

R pauct g Sl dctorafii ﬁPﬁ% fiskdpr opyl) - 9 - am nocar bonyt

her with a small amount of jodine was added to a 3-
9-[3-(2, ﬁrd]ldﬁebﬁdﬁl' Blnil&fgbfdbfhﬁbkﬁfeﬁ@y' se SompyeHaRk slvdé%rsﬁiﬂ'@d o@ither with heating for 15

226- Di frgtinytes Tto (Bive leffoanypmoistyte) preseat. i Tdie iesk vyl thes boled dke room temperature and
2, 6-Di rregggt Wg{’%@ Y:gtdrrg get'@h fofurin Solhwpe vthasddrt,eaetaaldt'mhae#btrettnmﬂtar;e@e
- issojye e rofuran

at mosphe asgghe antl~| thc 6 l‘gﬂf f(( bout onmour f?hy' action
c?a fl 3 z' OE 0? m le) dissolved in dry

tet rahyd{ng %s ﬁmeﬁ

hydr oxa pteerphdioRirsER2 00 trm%ddmrSpv{nb% ﬁut@s Fhe re ta5155 \HQ’ n Y8Rxdd6M hour,
chl or i natliededvid ¢vot foiroory Iteraperatoie ciod 8 stahdifg oter @.weelanB. Avedr @landed Agriopl tberdf or m

(1 1itr eYyasgebtajpdd/ameil. fipe 2PA°+RBOIVOLemmewhich ¢1BHtaliizad ta & sqlide rup-t688 tpiZ0Pe
product as gray crystals (67.8 g.) ,1,5, 1@% 171 C. (b)

9- [3 (12, 6- DirAE biahd?ioP €Xdrchiid1 2} REAR MW %yea Tt BlEAE of ECHHOH 19.1
g., 0.1 'ﬁﬁﬂrﬁﬁylagndap&ﬁﬂﬁm &ofﬂlu&e@ m. of eg. \%er% refl uxed I&lr{]{?g?eegé
tquene in a 1 I|tre 3-necked fl ask for two hours.

26D|nethyl chIo pro I erfxample 2622 . 7 g 0.12 nole) also in dry
t ol ueng g& R %’ sgag%a%tﬂ'a 2 ﬁed?ﬁwftuzé Jimeihs S P-isorservlagine: The
reaction xture €n cool ed, water added dropwi se and the m xture then
poured into .iced vvater and extract ecexgnpre 2di et hyl et her. After further

convent |fbf$aN BﬂMkN p@zndameem mt"eﬂ-t!thmtarmnvlﬂtrqmmSkel ly B, ght brown
crystals_o ct F n” e 2" Q% ived \"?efhy'a\ﬁ@?@'dﬁb(t@‘) n&¥ °ﬂ
Exarrpl e % % 5@35&5"} % J :i gcgﬂ i) %
mal ei ¢ Hstiryt thigt 5' Q( Béﬁiyl p arga

round- bOlhble)m‘ﬂdsofvhcﬁ&kdlrrStHyfa!détbmlda(IBOIm( PRgs aaﬁd @irgp wms:.:czm £6vedath ea et 35
sl oW y tminutesand the relaethnnmxthe stltrestwem‘ﬁhe Aﬁ?b@ﬁﬂﬂﬂ@'d msk—ttmthnrehmtoedmd 9d3-4'5
uti gn t hus f

steam"%o‘?’f*‘é|Z O 'S%E‘ Vgﬂ 2??@: %%gf
and basi¢

b 3 ~/S0
extract )’doﬂp%ﬁi étss% HJlsuﬁ& IEC) )éoE é?ﬁé?é?ér WI th
wat er . Am :ernuds yrwagpu(t[nerm]s)thetnheatamcdm 506..a4d goqled(io 08°C Ethipll cb)ordfbrutat emmd was
react éd Q\m molehwes tbelaeqld!td@topwag over® n@i@l ¢fd|5e'9mwt¢s Ehavphctzse wateghgriBigredrfoy and
et hanol %%tge @’ ‘31% Fﬁ” 1%"!’1% ﬁg %@'%bﬁf'ﬁhﬁﬁ‘qﬁ"aﬁf{m@ﬁéﬂgﬂaf
t hus for FET PSS ey 1 %nd ethyl 50 acetate, yield
1.3 g., mp. 182-184C. Exanple 20 gxample 25

9- (4- I«soetz;py&oampwﬁrprnawb,)n‘%mymbdrwn@m hydyathioeitd ori de (a) 9-(3-Ch
| or opr opyl ) vhsfduumfethe Sﬁduct of Exgm Ao l9-8far ORR2( mlel s, refnoyedby e)

e @3%88'% ?m "5 g@ﬁ,%ifeé seitf% 5@3@ %’fﬂ%ﬁ%’nswﬁ”?“%’!‘? ; 1:._ -

0.11 mole) 1n t uene was t en a ed an the reactlon mxture refl uxed
overnight. After work-up and recrystandieaéi on fromethyl acetate and

Skel l.y B. the fl'ﬂith#te corrpound was obt al ned as a soI i d mp 75-MEZC. * 60 (b)
9- (4-i sopropyl3gm ' ' ol T 20

9- (3- ghl or opr oy 'Wﬁs reacted with
i sopropyl am ne g.) at a terrperature _of [err]. in the presence of .
pot assi um i odi éerch4 g.). The reaction mxture was concentrate@40added to
ice water and acidified with 6N hydrochloric acid. After conventi onal
wor k- wp the tifY¥°S8roduct was obtained as a solid, mp. 183-[éfP], yield
35.2 g. 65 0018076 Exanple 21 500

9- (3- N-Benzyl - N-i sopr opyl am nopr opyl ) - 9- hydr oxyf | uor ene Magnesi um net al
(19.2 g, O. Bewbbe)ingredieaitdneere throdphly ndxee iwlithandbdcdnt add thoclixnge makledisitbetablet. a 3-

6.0 Example 27
Formulation suitable for intravenous administration.

65
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litre-flask under a nitrogen atnosphere. These conponents were stirred
‘together- with heating for 15 inutes to drive off any npisture presen
fl ask was then cooled to roomtenp@r@18r@78nd nmagnesi um covered wit
tetrahydrofurag | |l owed by the addition of a little 1,2-dibronpeth 3-
(N-Benzyl -N-i 8 fﬁ"ﬁ)‘g?ﬂ ani no) propyl chloride (62.5 g.. 0.25 nole) dissol ved
&ﬁ dry tetrahydy, LS REhy 4R JpRb -8R R BRForyMRérehey added and idemgeaction
m xt ur e~ r ef | uxagdioekiorddout one hour. The reaction m xture was then cool ed
f\g/[erf\]_,and fluoren-9-one (30.6 g., 0.18 nole) dissolved in dry 10
t et r ahydr of ur ansqtmahﬁ added dropwi se over 10 mi nutes. Thé5P8Uct ants were
then refl uxed f rg gglowed to cool to roomtenperatungegpd |eft
st andi ng over a wee ﬁ\ ter standard work-up there was obtained an oil.
b.p. 200-[ erné awdsueahgrsmgfﬁi @letel migell toOfoan aGbiuton bapable [ob beihg infusedrrite a 2Rbjdd
The pr odsufferingf fréfx an@rbythbbianas hydr ogenol yzed by the process of Exanple 12
to yield 9'&3 i sopropyl am nopropyl ) - 9- hydr oxyfl uorene, mp. 135-[err].
Exanpl e Sl3irg i | ar| y prepared by the process of Exanple 21 and 22 was:
2, 7- disget hyly; @- ¢ 3mind QRIRIRMENE B RPmuid @) Pr opyl ) - 9- hydr oxyf | uorene. Exanple 24
9- (3- N-Benzyl - N-i sopropyl am nopr opyl ) - 9- et hoxycar bonyl f| uor ene Sodi um
hydride (8.6 g., 0.18 nole) was dissol ved_ixq_di net hyl acet ami de (100 nl.) of
25 spectrophotonetrl c grade igt-a mlw1 Jk_ &% uorene (40 g. N .18 nol e)
di ssolyed in dinmethyl acetam de (19§ waet hen added dropw se over a
period of 60 mnutes at [err] The rg g 1m xture was then stirred for
~‘another 25 mnutes and 3- (N Benzyl -N-dmsopropyl am no) propyl chloride (40.5
“g., 0.18 nole) dissolved in dinethwacetamde (30 mM.) was added dropw se
at [ert]. over a period of 35 m u( nd the reaction m-xture stirred
over ni ght After standard work- LP% thé’i%e was obtained 9-(3-N- 30
Benzyl --N-i sopr opyl am nopropyl ) fl uorene. Sodi um hydride (1.96 g., 0.04 nole)
was di ssabhémsh:i n di net hyl sul foxide (200 m.) ina 1 litre flask. This
m xture was %‘oehﬂﬂOWocviﬁrDCONmﬂ’lm uhlcti B”earidat’hreamdbpendentlv hvdrogen orC—C alkvl

9- ( 3- I‘ﬂ‘-’benzy‘lI gy @@QPU}&W én‘P - f uor ene
di ssol ved i nf cgm h’gr ?‘g (éx Cé’: '2::2" "&%{aga 40
M nut es. 7TRigSSHheidl tmﬁ B F‘Ja{ tecm

chl or of onAadheringdi s43t|<g\ally stﬂut@dbma 9 tw@s Ilkﬁ s: rOIOWI se OVEF a period

of 153#i nut eB* anbiR? medndbmﬂmt%lvmgdneﬁ —sC; alkﬂ@rduos 1/2 hour, heated to

[err] forR'PBiﬁ‘fﬁ ?ﬂf"ﬁt lshd 'ce“ﬁdard rk- u
was” oot TR " m@% pn:d w mgosdieil e, Eg‘al;
9-(2- N/thé pa/d nt ¥‘k HQ@&Q& n e

benzy ko gmygérpgent c;—he FIKy0, MG ama ﬁhe -9-C§Zlgyl &tﬂ@ﬂtdﬁ@iher)rewa&nf em;
by hydrog!écmbhg/gll s—%szPtlzh-a@—ﬁ?ﬂs@hralandilﬂésm @edreihydwgémanol (200 . |n t he

presence of 0 ”{:a%fg mgfp'gahz imsdHr gleimyd ‘§e@| whergio 5 E:Tnad b rr’QHng an

e R AR s § R

26 Tabl et 6. A compound of formula (1) as clalmed in any of claims 1 to 5, wherein R?* and RS are hydrdggn.
9- ( 3-i sopr opY &fA- hgmpwmlyomlwmrmcwbwlﬂmmm e pharmaceutically-acceftgpl& Galt

r
gzgr g;;z:‘ giqe E process for preparing a compound of formula (I} which comprises: 240 55
(a) reducing an aminoalkyne of formula (l1):
500 The above 1 ngredients were throughly m xed with a |ubricant and the

m Xture nolded into a tablet.
Exanmpl e 27 Fornul ation surf

55

1o

{b) reactlng a ketone of formula (iil):

13

60
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07018076 tngredient 9-(3-isopropyl ani nopropyl)-9-an-recarbonytfiuor ene,

225 nyg.: hydrochl oride isotonic saline : | .
450 nt. 10% aqueous gl ucose 0018 076 |m“mnlulll‘ﬂmﬂ“‘ .45@
10 _ The above ingredients were mxed to forma pabl+e of

i nfysed i ntlo a s suffering froman arrhythmia. ains 15 ~1. A

9- am noal kyl f | uorgeRa. il 13 erein: [err hydr oxy,
cyano, [err] in ﬁg&ﬁf&&@f@h@p‘%’ﬁ ?fgg%ag&{n]ﬁlgéép’g%ently hydrogze'&?lﬁg'r [err]

al kyl; 307 nis an integer from3 to 5; R2 and R3 are independently
hydrogen, [err] dadokgpicsafinerr] al kenyl or phenyl [err] al kyl, or450aken
together with tth%dJ acent nitrogen atomforma heterocyclic %rsgﬁ

cont ai ni ng from 5t P A§ % oms and optional Iy including oné®Pa't her

het er oat@m serRChaile ilgBidXY @68 kel 181 b8 @ButicH16hpabik G béihd thidsed b a0RBjek
subst i t ut edffdringpnt on Bwbythreier | al kyl groups; 35 R4 and R5 are :

I ndependent|ly hydrogen, [err] alkyl groups; R4 and R5 are independently

hydr ogen, ﬁ'@mﬂ al kyl or hal ogen; provided that [err] is hydrogen when

[err] iss hydr @xyX;q.Qk: ' -acceptable salt thereof. 2. A
conmpound of fg'r)r(nfl %ng%ﬂ&ﬁ@%ﬁ%@%ﬁﬁ%h%’l aim1, wherein [err] is hydroxy,
cyano or [err] in which [err] and [exr]are independently hydrogen or [err]

alkyl; nis 3 or 4, R2 and R3 ate @I-' if ] 4045 hydrogen, [err] alkyl,
[err] g kenyl or phenyl Cl-C3 al kidy !Ws Kedt oget her represent {lérr]
al kylene or [err]; and R4 and R5 are hydregen. 3. A conpound of fornula (1)
as.claimed in claiml1l or 2, wherein o 3.4, A conmpound -of forrmula (I) as
clained in any one of clainms 1 to 3, ywherein [err] is [err] 5. A conpound
of formyla (1) as clainmed in any on G{ claims 1 to 4, wherein [err] is
hydrogen and 45 R3 is isopropyl.Rr8. A‘adnpound of fornula (1) as claine
in any of clains 1 to 5, wherein [err] and [err] are hydrogen. 7. 5
9- ( 3-i sopr@patkiam nopr opyl ) - 9- am nocar bonyl fl uorene, or a
phar maceut i calf' j& lyaeenicpaioSCOMRSR" inveidhtHe.an8 R7 frelhdepEritndydiydiRGEPa ¢,00C Balky!;
conmpountf of ' f @rimandnteger fighi 8o Sonpri ses: 50 a) reducing an
am noal kyne ofﬂzfg‘f‘ Riipn 'gqel??".deg’%h\égmgp} Cli'eﬁe?'ikﬁqmc*éu keCoplkernyt orf Rhvemh (Ca—Ca iky!:
60 [efr] 65 __ or taken together wi ht_h adjacent nitfogen atom form a heterecy lscgroummglrm"rpérom 5to
X ring atoms and optignally. including one fu;;'ner heteroatom selected from oxWeen and nitrogen, 2%
| ngr edi ent whioh and KOGHRAMY AUbLHAREIY L TOOFE A0S AMED Baub: HOr ENE,
nmg. hyd¥ochl oIR* ded RS @teOirtiapefdintiyiRydrogen, C,—C, alkyl groups;
450 nl . R* and R® are independently hydrogen, C,—C, alkyl or halogen;
provided that R? is hydrogen when R' is hydroxy; or a pharmaceutically-acceptable salt thereof.
2. A compound of formula (I} as claimed in claim 1, wherein R" is hydroxy, cyano or CONR®R? in
which R® and R? are independently hydrogen or C,—C¢ alkyl; n is 3 or 4, R? and R® are independently
40 hydrogen, C,—C, alkyl, CH,C,—C, alkenyl or phenyl C,—C, alkyl, or taken together represent C.—C;
alkylene or —CH,CH,—O0—CH,CH,—; and R* and R® are hydrogen.
3. A compound of formufa {lI) as claimed in claim 1 or 2, wherein n is 3.
4. A compound of formula (I} as claimed in any one of claims 1 to 3, wherein R' is CONH,,.
5. A compound of formula (I} as claimed in any one of claims 1 to 4, wherein R? is hydrogen and
45 R?is isopropyl. ' :
6. A compound of formula (l) as claimed in any of claims 1 to 5, wherein R* and R® are hydrogen.
7. 9-(3-Isopropylaminopropyl)-8-aminocarbonylfluorene, or a pharmaceutically-acceptable salt

thereof.
8. A process for preparing a compound of formula (I) which comprises:
50 {a) reducing an aminoalkyne of formula (ll}:
4 5 2
R R
: gl-le N (i
55
: Rl C= c:-(CHZ)“/_2 g3

(b) reacting a ketone of formula (llf):
4 5 (un
€ L 3
. 0 :

13

60
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10% aqueous gl ucose 450 m . 10
The above-ingredients were mxed to forma solution capable of being

i nfused i*nto a subject suffering fr QB DTGyt hm i wa 1.
9- am.noal k'¥|fldﬁ'%\r‘xﬁge of f rfrrul E'(I) [err] 25 wheru““’ﬂ”mm"m,mg Y-
cyano, [ eP7 2 HHaAT CRPoPR P WE: [ err] are i ndependentfy thydr ogen or f oA
alkyl; 30 nis an integer frongikefend:m§e and R3 are independéntly
hydrogen, .[err] alkyl, [err] alkenyl or pFl'ényI [err] alkyl, or taken :

t oget her® _whare Xiihehleritie hremine i iodiog do pratunm & compoendchaf ttemota)(t i whigl BUip hydroxy:

cont ai ni ng f f3Rkslatieg ¥ cpmprund b fEmEARdVEpt i onal |y i ncl udi ng one furt her

het er oat om sel ect ed from oxygen and nitrogen, and which ring is optionally
substituted by up to two [err sTara 35 g [err] and [err] are

i ndependent |y hydrogen, [errf &nd Rs are indepentdit|y
hydrogen, [err] al kyl or hal ogen;~fo»<{ed™ T hat R2 is hydrogen when [err]

i s hydroxy; .or a pharmaceutically-adcept aBl e salt thereof. 2. A conpound of -
formula (1) as clained in claiml, wherein [err] is hydroxy, cyano or [err]’

i n whicls Mr?n amnitodliglating &dedt;i Ndependent |y hydrogen or C -C6 alkyl; nis 3

or 4, R2 and (ABcandensingchegnmmdemt bfyfordlla W dr ogen, [err] al kyl, [err] al kenyl

or phenyl [err] alkyl, or taken together represent C4-Cs al kylene or [err]

and R4 and [err] are hydrogen, 3. 22T f fornula (1) as cle}i din
claimilzor 2, whereinnis 3R 4 rmula (1) as clai‘méd in

any one of clainms 1 to 3, wherei p 7 rr] 5. A conpound of fornula
(I') as clainmed in any one of clali ms(%H-p,p A wherein R2 is hydrogen and 45 [

R3 is isopropyl. 6. A conpound of fotmula (1) as clained in any of clains 1
to 5 wherein R4 and [err] are hydrogen.

7.

9-(3-1sop |l [ -9-.am n rb | £ e, or a

phar nnceu%vﬁgréé) Eg&g&ﬁiﬁﬁfﬁgﬁjﬁ? 8@%.}/'"%? l'llﬁﬁgig’()cess for preparing a

conmpound of forrmula (I) which conprises: 50 (a) reducing an.

am noal kyne of formula (I1): ing a ketone of formula (I111):
60 [err] with a Gignard rt a. pPerr] 5 here X i sy,

chlorine, bromne or iodine, to 8 S gmpound of formula (1) |3WﬂiCh
[err] is hydroxy: (C alkylating a f formula (I1V): [err] H 15

wi th an am noal kyl ati ng agent; (d) Blensi ng a conpound of formula (V)

- 20[err]®ferr] 20. 25 where Qis a Igaving group, with an anine of fornula
HNR2R3; (e) reacting an am ne ofhzf/(Sr‘tngl (M) 30 : ' '

40 where X' is halo or a C,—C, alkyl ester group, with an amine of formula HNR®R?; or
() hydrelyzing a compound of formula (I) in which R is CN to the corresponding primary amide
where R! is CONH,. .
9. A pharmaceutical formuldtion which comprises as an active ingredient a compound of formula
() in which R' is as defined in claim 1 or is —CO,R®, where R® is hydrogen or C,—C, alkyl, or a
45 pharmaceutically-acceptable salt thereof, associated with a pharmaceutically-acceptable carrier
therefor.
10. A compound of formula (I} in which R' is as defined in claim 1 or is —CO,R®, where R® is
hydrogen or C,—C, alkyl, or a pharmaceutically-acceptable salt thereof, for use in the treatment of

cardiac disorders. :
50 - .

Patentanspriiche

1. 9-Aminoalkylfluoren der Forme! (I)
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[errk [erF] 35 [err] 40 where [err] is halo or a C -C4 al kyl ester grou
with an amne of fornula [err]; or (f) hydroly2| ll

“(1).itn which [err] is CNto t he cor rOsPLa&IDT§ . prlm ("ﬂm m.ﬂmr @—v‘
[ rr] 9. A harmaceutlcal formul ati on which corrprls s &s %n sactlve

0 SRR 2, SR R, 0 B A

phar maceut,{ ﬁﬁlelng-zggp@atgagﬂsq-, st thereof, associated with a

phar naceutnzamhlaf WAEsHaPgiahVasaaoff, ma;-uemvefcu;c —IQ—AlkAnzi yled,—fGQrAt sind.| ) |
in whic @ler usarsmasmakmrmdaqhharteh&nmsmffeiomes,n v r&errg-ttS ls{.;g

or [err] gi? un Ige%b f @é‘t&’?‘ '&"Ié‘ﬁft %{g sédg’g . n pilden, wo 'e
the treat

9- Am noab kply dL.PQfaQ«Sh e&a&ﬁf’rfﬂp a est&ﬁsttetﬁrfalls ﬁOHydroxy Gét

- Worin Rloddy dihQhgrmadzyidisch orbaterKRENRS Balz bedent et |, wor| n. und R unabhang| g
Wasser st of f  0@eYer3idudg-dat elsﬂ) pemétrAnspruche], rﬁ'edLZ%tm %§ éﬁ gaﬁr\r‘)!;u Y 'g’f‘ A
e

:Eﬁelrw?bhl r%gv{gﬁ?’ 'fﬁ%;%s‘%ﬁ péa%g%“\%ﬁi -@gt -c 58 Rkt sind

Sh@Rd B bdvis ROWaddedM
‘ei ne heterQe¥¢ Udppeé m't bi s ‘i Ri nga- ’torren und gegebenenfalls

Sauer st of f odex v&binalkesi afrfForhe (M/gerhm ansphiet dratat ddabirchl gekenoasisbetddagsrefir 3
Ri ng gegebealanfalls mt bis zu zwei_Cl- C4- Al kyl stituiert .
und R4 spwie B ﬁanﬁm@engsléﬁpwﬁﬁme"@%A&P“%ug%wf %ﬁd’é&“’ftjb?eé‘agﬁ B‘E‘&%ﬁ?“
10 mt N&P | du a&? ﬁﬁ' " e%ﬁ%ﬁgrﬁttﬁI ;\nsﬁu‘ém1 bis Al dsuféh g’éyé%%nétsﬁaﬁ
qder ein phawgg;e fwdd _€0n 5 }gi,b,q Sal z hiervon. 2. Verbindung der
Fermel (1) gersaNerbiasdy dée Rorinel tladthas hingmldenAasprictn e bis SdddduRRh geleinzeighnetGlain o
oder CO\IRGR‘?undsB" WaggerstofRéndind R7 unabhangwg Wasser st OL

sind, n? 70t§é?"§Ppé"tpé'H‘E""°F¥2"Urﬂiam° reial e A %rf"(?ﬁ”t's% gﬁ‘ﬁﬂh KLTS
CHz2C2- C5- nadePEbr urét gékdnmAic aR man
C4- Co- Al kykaqe@moggiéjf"&f gﬁ%&"&%ﬁ emg?wi% ilﬁbsﬂt gﬁieﬂﬂ)uﬁg (%3:% gosmwg R5 V\agﬁs%grd- E)stoff

bedeuten. 3. Verbindung der Fornel (1) gemaR Anspruch 1 oder 2, dadurch
gekennzeéPchnet, dall n fOr 3 st 4. Qi ndung_der ,For nel (I) gema3
ei nem der AnspCche 1 bis 3, pfladf cRiet , ca R 20 fugCONH2
steht. 5. Verbindung der For nel &1t nem da Anspr Cche 1 b| S 4,
dadurch gekennzei chnet, dal 3 R2 oLt 2) fur |sopropyl steht.
6. Verbisdung der For rrel (I') genral 3 ei nem der ﬂngpr Oche 1 bis 5, dadurch
gekennzei chpglierdal 3 R4 und R 5 Wasserstoff sind. 25 7.

9- ( 3- Isoprqm ,amtapagrom(,ln;.-(anam nocar bonyl fl uoren oder ein pharnazeutisch
unbedenkl i ches Sal z hiervon. 8. Verfahren zur Herstellung ei ner Verbindung

der Formel (1), dadurch gekennzei man . a) ein Am noal ki n der
4 RS (i)
Formel (11) L Ro—

o

45 .
mit einem Grignard-Reagens der Formel

RZR3N(CH,), MgX,

so worin X Chlor, Brom oder lod bedeutet, zu einer Verbindung der Formel (1), worin R Hydroxy ist, um-
setzt,
{c) eine Verbindung der Formel {IV)

55 gt g‘-\e RS . (1IV)
H R o

60 mit einem Aminoalkylierungsmittel alkyliert,

65.
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304« - 1F 4 R Fl 2 35

_ R. o -CE C(Cll;IEZ)IZR?, reduzi ert, ali)s é;rzl Ket ag‘“‘\ I Mg‘n“aa d4g-_

der For ng) eif@2beibinsdrig)der Wakel £ Worin X Chlor, | od bedeutet, zu
éger Ver bi-ndung der Fornel (1). worin Rl Hydroxy ist, um setzt, (c) eine

bi ndung ‘der Fornel (IV) 55 5 R4 4 (v 5
5(1V Fl4.. ‘-1 =%—RV) H |60 it
eimem Agi_roal kyl i erungsni ttel 65. 15 0 018 076

Pirell!"T t, N S (d) e| ne Verb(?\'@mg“der Fornel (VI

* 4 (V) (2Jn RQ 16 worin Q
ei ne abspal tbare G uppe |st m t e| nem Am n der Fornmel HNR2R3 kondensi ert,
15 (e)" éﬂﬂ'"mwe@@waﬁbawrﬁrup@b/ﬁs)t 21 einem Amin der Formel ~~~~~

~~~R4 R5 el (M) 201 2)n 25 R2 R3
worin X1 fOr Hal ogen oder eine Cl-C4- 'Nﬁ(@ﬂ estergruppe steht, mt einemAmn
der For ri@hdedflert, HNR6R7 unsetzt oder

(f) eirhdel\sin Bmirdderdodtes! (Wor el (1), worin R fOr CN steht, zum

ent sprechenden primaren Am d, worin RI fur CONH2 steht, hydrolysiert. 35
9. Pharnazeuti sche Fornuli erkmg - a¥= r bi gdung der Fornmel (f). worin
Rl die in Anspruch 1 angegeBere er fO -CO2R8 'st(qm, worin
Ra Wagserstoff oder C, -C4-Al kyI gder~~"¢i nem phar mazeuti sch

unbedenkl i chen Sal z hiervon als W( o5fGo%™n Ver bi ndung mt einem

phar mazeu- tisch unbedenklichen Trégér hierfur. 10. Verwendung ei ner

Ver bi ndung der Fornel (1), wori nz’glﬁ\(il e in Anspruch 1 angegebene Bedeu- 40
tung bat oder fOr -CO2R8 steht B3 Wasserstoff oder Cl-C4-Al kyI i st,
oder eines pharmazeutisch unbeoﬁenkl i chen Sai zes hi ervon zur Behandl ung von

Her zst or ungexq fu R&\fendl cc;'at | on(s:__é_lg Alkvlest 1. 9- artnh?o ?I kyl £l uorene de formul e
rin r Halogen oder ein = es’ r ste mite m
(1): R Vo g r eine ylestergruppe it einé (Ptn)ln fml) n R
30 - HNRER?

umsetzt oder
{f) eine Verbindung der Formel (I}, worin R? fiir CN steht, zum entsprechenden primaren Amid, worin R?
- fiir CONH,, steht, hydrolysiert.
a5 - 9. Pharmazeutische Formulierung aus einer Verbindung der Formel (1}, worin R? die in Anspruch 1-
angegebene Bedeutung hat oder fiir —CO,R® steht, worin R® Wasserstoff oder C,~—C,-Alkyl ist, oder.
einem pharmazeutisch umbedenklichen Salz hiervon als Wirkstoff in Verbindung mit einem pharmazeu-
tisch unbedenklichen Trager hierfiir.
10. Verwendung einer Verbindung der Formel (1}, worin R? die in Anspruch 1 angegebene Bedeu-
40 tung hat oder fiir —CO,R8 steht, worin R® Wasserstoff oder C,—C,-Alkyl ist, oder eines pharmazeutisch
unbedenklichen Salzes hiervon zur Behandlung von Herzstorungen.

Revendications
45 1. 8-amino-alkylfluoréne de formule (l):
.
L L

50 ]

(THZ)" R

N
55 82/\R3

dans laquelle '
R' représente un groupe hydroxy, un groupe cyano, un groupe CONR®R? dans lequel R et R’
60 représentent chacun indépendamment I'un de l'autre un atome d'hydrogéne ou un groupe alkyle en
C,—Cs .
n est un nombre entier de 3 a8 5; :
R? et R? représentent chacun indépendamment I'un de 'autre un atome d’hydrogéne, un groupe
alkyle en C,—C,, un groupe CH,-alcényle en C,—C, ou un groupe phényl-alkyle en C,—C,;
65 ou, pris ensemble avec I'atome d’'azote adjacent, I|S forment un groupe hétérocyclique contenant 54 7

16



N55. -~ ' : R2/\ R3 dans | ente un
gr oupe hydroxy, un groupe cyano, un groupe CONRG6RY ﬁmﬂ“"mm]”“mumm 60.
representent chacun |ndependarment | OUD18c0T6aut re uh atorte & hydrodgene ou

un qr oupe né'h%mr f %{?Llhg{é djgt l% 8ch§i ;B?rnﬁtox%@ne et
7 presont cREEh i N R e B ot agns " U
g\x@upe al kyl e pe@t ﬁ?ﬂ:eﬁﬁsenwht eHaourpiaddpbiRdagineetiunaied aut@ur@o'ldmmrggége;ple groupe 4ﬁ
phényl - al. kylkﬁe emcq:—}ccag uf tae dpa'oe#mnsenbl e avec | atonme d' az%ye adj ace

i ks f or nEnevearse 'cmsﬁteer% LPg‘ PR lomauy " e un afaypp,

c L MO%‘P m rf ﬂﬁ# f)ts&l?ﬁlt éwmﬁmgtﬂoﬁ HE&dractdtis@bt Eecque R‘ est un
het er o- at OfRu é’ﬂ,u e @g.ycg c2CONFRR” dufs QM1 RS @t ANteprésentent chacun
event uel | emssensmﬁzrm ‘UeddlA0trélin amdewdrcgemmem gaduhyhleyleen cc;—ezg, n ¢34 égal & R@a
repr eserif enli ;’chaﬁcgnapfééwdepembammdépehdammqﬂel yri @mtaugz g;/n adgr % _‘!ﬁg ‘l‘?g—&? e
groupe/-), a ee € ]UN-gauRg

que R2 est? 5'/" ug‘fﬁé %ngéém%% H?{%“ i i""c?e oxfé-2 ou'-l un
sel phar ety Ee GHPb RRbLAN s@vaagmsmcaaon Cemmsecfeﬁmdmhe wedta
formul e 7§1 }gawlalant | a revend| cation 1, caract6rise en ce que R est un
groupe hydr oxy4. Gem séocﬁmendayaﬁda dermyle ragl!ﬁm '@G\Imndﬂméeﬁ eyensicatignsct 4R

r epr 6sent eH@fa@ﬁ&élm de i € aut re ST a d.vdrgaeng pu
Lo oupe. gLl £ gk g o S B e SR Sebaa
chacun iznd€PeTylaehttibe repd Ia Sotiafe 1 oA anG g Gelaes revEndifatioHzel a 5,
al kyl e en Ga;agfsnséwn @rque ¢Pré3brityilt ehsoon Ga-a(aineodlhmm ggnoupe phenyl al kyl e

en C, -C3 ou, pt. |93(Sssnpem:blae!mopdosvlk%pmm@rhoeﬁﬂuocﬁﬁegﬁolup#é sg$ Re)§ RhisEmasgutigeement gy

g? O?r:eogzgy @E% smm@arggor} gﬂlg' Ear!a?s_'cisg glfor Pe ) argc?:f}gsg %ﬁ:&%gﬂ%l clgn\%HE' ledh

revendi catio (l) R ,urpa{,ﬂsia@p.ues& RAndSMUe N est 15 6gal a 3. 4. Conpose
repondant a la fornule (I) suivant |'une quel conque des revendications 1 a

3, caracterise en ce que Rl ,es 3O I-g 5. @onpos6 r6pondant a |l a

fornule, (1) suivant |"uneRqgs f s nd&{ﬂ ons 1 a 4, cHyacterise
en ce que R2 est un atone d' hydregdpele est groupe isopropyle. 20

6. Conpose repondant A |la fornul &l 1) U 0-CH n&Rjuel conque des

revendi cations 1 a 5, caracteris6 en ce que R R5 representent chacun un

atone d’ hydr oggiire feag® uhedcétsmPaRyha@simopr opy| ) 9- am nocar bonyl f | uorene ou
un de s&% sels phar maceut i quenent accept abI es. 8. Proc6de de preparation

d' un conpose de formule (1), cgraePryse—pTg qugd | comprend le SnAd

et apes-qui consistent a: (a) 7 ne de fornule (II) 30
R5 7 R "(IN RL
C2 CG(CH X2 R3 (b) faire reagir une cepone de fornule .(Il1): R4

RI3 0 avec un rb6act|f de Gi e; e formule: RZRBN(CH2)n MgX 45 dans

| aquel | e Xaf’%“p‘r"e?é?ﬂfé’ﬁﬁ{'ga?rﬂ% A&hl ore, un atome de brome ou un atone
d'iode, pour obtenir un conpose de feemnice,) Mgxdans |aquelle R est un

gr-oupe #ydroxy; W) sounettre un conpose dé " f-or mul e (rv):
dans laquelle X représente un atome de chlore, un atome de brome ou un atome d’iode, pour obtenir un
composé de formule () dans laquelle R' est un groupe hydroxy;
{c) soumettre un composé de formule (IV):

LIS

3 une alkylation avec un agent d’amino-alkylation;
{d) condenser un composé de formule (\_/)_:

® n“ns (V)

65 . Q
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ZPk?ﬁ;tl (.)'Jn‘k avec un égent d' am ﬁo al kyl ati on; (dH“l“mmmmWH trp(5)§6adgne
0018 076 *

formule {(V): (CH2)n R 65 *017 O

018 Q76 * | a ueI . e upe qui
st 6l oi gné’ans Iag‘éf.‘:ﬁr?@a%érlﬁ}:, "ﬂgqﬁs“' \ENIQZ%@ m( e)é13 "'é ng g?r une am ne@
formnule (M): R T~~~ 10~~~~~~~~~
N R2 RS 15 dans | aquel | e Q groype haI 0 OU un groupe
dést er a.L_byllque en C 1-C4, Bles =—f 87 nul e HNR6R?7; y(f)
hydr ol ysef un conpose de formule Zquel l e Rl represente CN en
am de primaire correspondant dans legye dix'est un groupe CONH2. 9.
Formul ati on pharmaceuti que, caractefi Be en ce qu' elle conprend, conmre
ingredi®nt actif, un 20 conpose de Mornule*(l) dans laquelle R a la
signification definie dans |a rey dl\Qagi on 1 ou represente un groupe
- CO2R8 dans lequel RI est un at Stre dhyﬁr ogene ou un groupe al kyle en Cl-C4,
QU un sel pharnmaceuti quenent acceptabl e de ce conmpose, en associ ation avec
un suppdér tanshagueiieC'Ubpréseatenintgraupe aﬂb able gpope d'esteraikplizne en O—Cgp agelune dfine
Conpose rébéﬂwa'nt""\ﬁ*”ﬂ’amﬁ or rrul e (I dans |aquelle R a la signification
definie dans(gongan Everrd t f°'_’rE“ ‘h( §‘§ﬁ{'%a WPGF%EN £ Smisle (piimeire
| equel Re“EEE o Al fli §@ng.?9e,¢walp§.ee&hykﬁj Elinf igeaieLch s
phar m@@%dﬂ%&@%rmm% ed@RCﬂa%%mﬂﬂéiﬁn EhineUtRNEIB révendida lbr$$6u FEBkHseﬂt@
‘traitenendn giamet+cop1868nsaarud| REGEI. atordéd’ Bymirel@neld Wnyraipe GRYIE EBn €3—C,, ou un sel
pharmaceutiquement acceptable de ce composé, en association avec un support pharmaceutiquement
acceptable pour ce composé ou ce sel.
10. Composé répondant & la formule {lI) dans laquelle R! a la signification définie dans la
25 revendication 1 ou représente un groupe —CO,R® dans lequel R® est un atome d’hydrogéne ou un
groupe alkyle en C,—C,, ou un sel pharmaceutiquement acceptable de ce composé en vue de l'utiliser
pour le traitement des troubles cardiaques.
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