-1 - PROCESS FOR PREPARI NG (ALPHA S, BETA R) - 6- BROMO- ALPHA- [ 2-

(DI METHYLAM NO) ETHYL] - 2- METHOXY- ALPHA- 1- NAPHTHAL ENYL

BETA- PHENYL- 3- QUI NOLI NEETHANOL 5 The present invention relates to a process
for isolating (aS, (3R)-6-brono-a-|[2-

(di met hyl am no) et hyl ] - 2- met hoxy- a- | - napht hal enyl - (3- phenyl - 3- qui nol i neet hano
| from a m xture of stereoisoneric fdrns of

6- br ono- a-[ 2- (di net hyI am no) et hyl ] - 2- met hoxy-

a- | - napht hal enyl - hen ui noI I neet hanol 3{{2 £B| cal resolution with
chiral 4 10 hyd? @QALPHAS HTA [$h4- oxi de or

derivatives thé? TH‘ébAPngTQ ETHYR]-304RTHOXY-ALPHA-1-NAPHTHALENYL-

6- br ono- a- [ 2- (di met hyl ami W&HHENYZFWMEETHAM hal enyl - ( 3- phenyl -

qui nol i neet hanol and stereoisoneric forns thereof are disclosed in WO 2004/0
1143 6 as copacreria

mycobact eri aThe(ﬂr?S?fs"é ntipn p art?:stff’élpf‘%efs 8"s'é°13ﬁ"¥e(8‘§e RY:Gnberer-H{2pat hogeni ¢
mycobact er i gdsnsthylasinijetyliads rethoxyny- (-hphthialehel B-phasi-3- unollb@ﬁta&ol fiddmavi um

?gg) Ma gf“ A z §tér9§§§(§rfle(ar}r%$% e({f6l? mg-0-[2-(dimethylamingethyl]-2-methoxy-
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Al enanig ormi} alnmtﬁ?&@4lda11’;a43ﬁ1 32 bxapRosphépire4-ofide 6P 8RN GesitRerédreat
nycobact eri aI 1 1eases in partlcul ar taber c%l osis. WD 2004/01 1 43 6

descri bes i t% %8 B rom di ast er eoi soner A, which corresponds to the
racem c m xture of (aS (3R) - 6- br ono- a-

[ 2- (di met hy'@Bi‘onB)&t[ilY heﬁyﬁ?ﬁm&ﬂyggjjmﬁﬁﬂpt&'@Jnﬁﬂﬁhal%‘l%rﬁﬁﬂ'l :33- qui nol i neeth

| 25 t
gngr ono- ((,i [ qu?%nlﬂée%gar ﬁépfeé)tlm ic rﬁgéttlpﬁxjg&f age c}lsclosed in WO 2004/011436 as

napht hal snylan(ithypétattgtialgents aelfill faahdeudher(t A2 myoebatietialetigeatey, chi r al

chr omat ogr ap ¥t1 E,L-l? &RJSQ tﬁﬁe%sgs &l ebS'hpy Qg&{c &Blﬁcgbgl,stena such as Mycobacterium

&R) - 6-bro am no
a- | - napht hal(%&wb(ﬁgulﬁﬁéﬁlb%lsq&ﬁ m#mﬁed%mﬁunumor devel opment purposes and
sales, an 30 efficient syntheS|s process is required which can be carried

t | . ' | f it t of th t
Chventi on + CBPUTRELS: HDHEbEER GreAHE Ry BTty b BGOE on) of (a8
RR) - 6- br 2no-mephthalenylfephienylarquin litehtparol 2omespéruls yo comBind 12 (or the Al |
1- napht hal ereﬁbnt{&ne?ﬁwbrz’bo%n 136120 it rﬁbﬁn@k&@ea‘(hﬁkﬁqa@@ﬂda hi gh

z{}fr@l@l're
enanti omeric_excess and which is suit eration o arge

conmerci al  sH¥EPES, “Frﬁ’émﬁ\‘léé’élh?rc?lﬂﬁénw(b?’p%&lé‘f epeibgs B?E&QE‘%“ f’B’P i sol ati ng
(aS, (3R) - 6-didstrevisonie? A, pichrbiydpandsno jrtriyehdic Rrixtire o6 XyS, $R)-6-bromo-ai-

- napht hal eny[b:(@m?ﬁlné RiK Hlﬂglletihg)%g&n@pa%hthgfegmB-pheny1-3- uinolineethanol
q
25 (Al enantiomer) and (aR, BS)- 6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-
naphthalenyl-f3-phenyl-3-quinolineethanol (A2 enantiomer) by chiral chromatography.

In order to ensure supply of (&S, BR)-6-bromo-a.-[2-(dimethylamino)ethyl]-2-methoxy-
o.-1-naphthalenyl--phenyl-3-quinolineethanol for development purposes and sales, an

30 efficient synthesis process is required which can be carried out on a large, commercial
scale.

Therefore, it is an object of the present invention to provide a process for the
preparation (isolation) of (.S, fR)-6-bromo-0i-[2-(dimethylamino)ethyl]-2-methoxy-c-

35 1-naphthalenyl-B-phenyl-3-quinolineethanol with a high yield and a high enantiomeric
excess and which is suitable for operation on a large, commercial scale.

The present invention relates to a process for isolating (oS, fR)-6-bromo-o.-[2-
(dimethylamino)ethyl]-2-methoxy-o.-1-naphthalenyl-3-phenyl-3-quinolineethanol from



-2- a mxture of stercoisoneric fornms of

6- br ono- a- [ 2- (di net hyl am no) et hyl ] - 2- net hoxy-

a- | - napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol by optical resolution. Several
chiral acids were tested as optical resolution agent for resolution of (aS,

[BR)-6- 5

br ono- a-[ 2- (di nmet hyI am no) et hyl ] - 2- net hoxy a- | - napht hal enyl - p- phenyl -

gui nol i neet hanol ﬁ)ma m xture of stereoisagneric forms of 6-brono-u- [2-

(di net hyl amaﬁB’i‘E’F‘h Stereoisameris forms.of SrbaprRe RalZe(diprethylapinglethyll2-gigthesY-i neet hano

| . Optical o-btaasphilidleryl-fipheémd.3-quinolineethanol by optical resolution,

(3R) - 6- brono-a-[ 2- (di met hyl am no) et hyl ] - 2- met hoxy- a- 1 -

napht hal enyl - (3- phenyl - 3- qui nol i neet hanol was found to be not

strai ght f or gyeralshitelaacids werq teeted e gpsieal iresolusion agenbfor reselutien af €0SagR:Ai ral sal t

did not @ccCwrorfs- at[hqaﬁlefmmmﬁo)eﬂ@ fﬁ-in@t'ﬁﬁi @-leﬁ%ﬁﬁﬁi}en r&pﬁ@@t-sdl y it was
found that when..usi ol i ral oX n k é 2[ fl1]

1, 3, 2] di oxaﬂﬁwghﬂeﬁﬂlaﬁ ‘B’QFHEX @Eel% ﬁjﬂp‘f/ af Bfon?fsa %50l uti on agent ,
optical 15 (dla'&diyllminm)ethyl]{ZUSﬁthoxy-a-l-naphthalenyl -B-phenyl-3-quinolineethanol.

o ooy Al O A ROy 2 gy,

napht hal en ][1) y%— neet hano

highly st ereeighilen ﬁrf&)eméé eHpolipeethane] wasfonad fo W&Oéw*ﬁfon@w SIRER
successful zithaenstajlvhton bBtht restltingEhitahialtadid fetldead e theteflas ki ng i sol ati on
or separati al salt fromthe reaction m xture possible, and
since a hi g%ﬂ%n?fo epgrr%’tr%lg% excess could be achieved. 20 The process of the
present invention nakes it possible to isolate the desired (US, [3R

enanti onmer fum e%teﬂlyxit wa@foﬁﬂdlﬂﬁt Wheéhsa |chi4alelﬂl@ﬂifr<b)@6ﬁ1ﬁ§hth8'[b61-d)llwess al so
makes it H%(IL L des red & é gs) ntlo gm ot her
process |rrp3ﬁ?'b (go plf&ﬁ? ?pé%/‘r’hoé r?ff‘(gf’?’évrafl @Q@g el 1o)naggrﬁv\%qn|c known to

t he person gesohitied of ﬁxSZ5R§{6d1renc4oe[m(dhme;hylﬁmno)athyi]xZ-mle'élomy ofk) and (-)
enant} omer s malihdlyREEfHY §1I3Oa_1mq§1msahaﬁl WH: 98 ein géunﬁ%&%ofhﬁgﬁ;f:' ons of F(+)

and F(-) (where e énantiomerit excess for ‘F(+)
defined as FeH allyﬁ(mqere b satesaiexiineadiothan Waresupeestisines crystallispion F( +)
-F(-)]. 30 T)Ifelﬁlﬁﬂ edleocctihed malaﬁgmblatlm@:ru*ej)armdneifaﬁeasnrhbsatth’cbnufhe ré@ktighi r al

4 Py ar oxy i gl LAk ufshe bbb BREAPAGRRERA L g 01 0 or 2

derivative Cessr At
[ 3R) - 6- 0o ndthg pforessif thetpiesentrinye)ion ﬁrykqsﬂmqwblnéwoatelthe des1red (a8, PR)
napht hal eny|en§ﬁﬁhﬁf‘ﬁbm%’rﬁbkhﬂ@bdﬂ%ﬁh@@lm@|en£rﬂ1@ﬂib1% "'Fhé HicBss@fsomhakeeni soneric
go:)ggngr g Qgé%w&ﬁ%é{é E?py( grﬂﬂ}oe%gtp el- from other procgss 1mp{1nt1 napht hal enyl -
6- br ono- a- [ 2- (di net hyl am no) et hyl ] - 2- net hoxy-a- | -napht hal enyl - ( 3- phenyl -
qui nol i neet AgQl eﬁa@ﬁom%%@s f%f.e.)fiQ(VgH-lkﬁown to the person skilled in
25  stereochemistry. For a mixture of (+) and (-) enantiomers, with composition given as

the mole or weight fractions of F(+) and F(-) (where F(+) + F(-) = 1), the enantiomeric

excess for F(+) is defined as F(+) —F(-), and the percent enantiomeric excess as

100*[F(+) -F(-)].

30  Therefore, the present invention relates to the use of chiral 4-hydroxydinaphtho(2,1-
d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof as a resolution agent
for isolating (oS, BR)-6-bromo-0-[2-(dimethylamino)ethy!]-2-methoxy-o-1-
naphthalenyl-B-phenyl-3-quinolineethanol from a mixture of stereoisomeric forms of 6-
bromo-0.-[2-(dimethylamino)ethyl}-2-methoxy-a.-1 -naphthalenyl-B-phenyl-3-

35  quinolineethanol.

6-bromo-0-[2-(dimethylamino)ethyl]-2-methoxy-0-1-naphthalenyl-3-phenyl-3-
quinolineethanol is a compound of formula



-3- Br N AON and has two chiral centra indicated by * in the fornmula. It
exists as 4 stereoisoneric forms, i.e. ((xS,

(3R) - 6- brono- a- [ 2- (di met hyl am no) et hyl ] - 2- net hoxy- a- 1-

napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol, (aR, (3S)- 6-bronp-a-[2 5

(di met hyl am no) et hyl ] - 2- met hoxy- a- 1 - napgt hal enyl - ( 3- phenyl - 3- qui nol i neet hano
I, (aR e
(3R) - 6- brono- a- [ 2- (di et hyl am no) et hyl ] - 2gnet hoxy- a- | - napht hal enyl -[ 3-
phenyl - 3- qui nol i neet hanol and (aS, @

(3S) - 6-brono-a-[2-(di net hyl am no) et hyl ] =

net hoxy- a-| - napht hal enyl - [ 3-€henyl - 3- qui noHo neet hanol . The 4 stereoi someric
forms can be present under thg Mns =1 €91 SONers, i.e. a racemc
m xture of (aS, (3R) 10
6- br ono- a- [ 2- (di net hyl am no) et hy
qui nol i neet hanol and (aR, [3S)-
6- br ono- a- [ 2- (di et hyl am no) et hyl é 2-met hoxy-a-1- _

napht hal enylanéiha%a‘?\i@&ﬂa@ﬂqm mdichted by Mamthe formuleeiIhexXisteas 4 sibrgpisemmienico as

di ast er eoi sqyRs, fe. (8] -bRARG-F2-[BirbtHy BmRHo)dthyl 32-methoxy-a.-1-

(3R) - 6- br ono- ah‘;’é"é;ﬁl qﬂ?ﬁé I m,n@-ge%g{q]gz- ngéhg)g? a- o

1- napht hal ed{P2{&e '@:‘@1@ ~HETAYme 408t PR G oImE0-1235) - 6- br omp-a-[ 2 15
(di et hylsami(diojeditytaphihe)2thyHi Zamethexy- (- Inegphthhkeh g3 bhen3 - Plyainy lind@thgnelnol i neet hano
|, her el nafbRr sRebBfdidlolie. @mellly g eRl 5 9TREnGky-d1 UnonitRAAYEr her el nabove

or herei naft%r, reference 1S gs xture of stereolsoneric forns of
6- br ono- a- [ 2heRedumalingsthanpband(of. BS)nkspregieye-£2-(dimsthylamino)ethyl]-2-
napht hal enylmdtBoxghwnitapBthsjenyl@-pheegt hquind linetthanvk aTke 4Astdicsisoberioforhdie 4

P! Bl 0 (S8 SRS bl 01T £ A omy i, o moemic miure f 5,
a-1-nap ht%alésbrymo[%[%@m%ylsmm)ml]- hezyiol-1-ngghiiRlenyb 8jphemyl3r ono- a- [ 2-
( ﬂ;”ﬁ{ E)é : an'c{ﬁ%ﬁhék}]%&o{%gq&&hgsé)?/ _tsﬁ%dntmﬁa-[gi(djmeth(ylanﬁno)ethyl]-2-methoxy-a-1-

- - - - o-.qul l . XK, . .

(am oy o B Ry R RIoT hSteine R st fo st A A 3 25

phenyl - 3- quiand hiravestiduaiamire afi R, R)-6-bromo-at-[2-(dimethylamino)ethyl]-2-methoxy-o-

[ 3S) - 6- br ono-a- k2= { dine: 1) =12 e

met hoxy- a- rqngaﬁhﬁlﬁ%ﬁgﬁb gﬁgﬁgﬁéﬁﬁ%m&lﬁlﬁﬁ f%ségts%gnbcr)?mo .Ig(r [e_2f erably, it neans
a mxtube AiBrethiaeinalsthyleomebaty- oA -raphihalenyri-phany]-§-apinglingethanel, o 5

m Xt ur e conthdtdiafigr refedfed té Hediastd8eisonerPar t i cul ar 80% or nore, nore in
particular 85 %or nore, or 90% or nore of diastereoisomer A or it means
di astereoi soner A Diastereoiosnmer Ais the 30 racem c mxture which is
subst ant i al I'hus,rwheneier hereinBbayie 95 heseivaftes oneferencsisiinadgiie raiktprefafee in this

cont ext NMeaNgréi®akkid iGichs W bibréRe-8.-Rham A anh Sty Al-hethBRRalhan 2% nore

r ef er abl | ess. than | % of, th her di aster eoi’soner ich.is essentiall
Bur e - 420y napl?thaleny -B-p}?enyl-3-q§mgﬁneet anol,a}t means a mixture o t{;e X\,Sosm le y

O

stereoisomeric forms, i.e. (aS, BR)-6-bromo-0-[2-(dimethylamino)ethyl]-2-methoxy-
o-1-naphthalenyl-B-phenyl-3-quinolineethanol, (&R, BS)- 6-bromo-a-[2-
(dimethylamino)ethy!]-2-methoxy-a-1-naphthalenyl-B-phenyl-3-quinolineethanol,
(oR, BR)-6-bromo-0-[2-(dimethylamino)ethyl]-2-methoxy-a- 1 -naphthalenyl-f3-

25  phenyl-3-quinolineethanol and (aS, BS)-6-bromo-o.-[2-(dimethylamino)ethyl]-2-
methoxy-(-1-naphthalenyl-p-phenyl-3-quinolineethanol. Preferably, it means a
mixture wherein diastereoisomer A is predominantly present, i.e. a mixture containing
more than 50%, in particular 80% or more, more in particular 85 % or more, or 90% or
more of diastereoisomer A or it means diastereoisomer A. Diastereoiosmer A is the

30  racemic mixture which is substantially free of the B diastereoisomer. Substantially free
in this context means associated with less than 5%, preferably less than 2%, more
preferably less than 1% of the other diastereoisomer or which is essentially pure.



A m xture wherein diastereoisoner Ais predom nantly present can be obtained
by selectively crystallizing diastereoisoner B froma mxture of the A and
B diastereoisoners. This can be achieved by seeding the m xture of the A
and B diastereoisoners with diastereoi soner B thereby pronoting
crystallization of 5 diastereoi sonmer B, ,which can subsequently be renoved
fromthe mxture, for instance by filtration, resulting in a m xture
wherein di ast er eoi s%mar A is predonminpantly. present. Di astereoisoner A
(substantia ‘}’W‘F% swemt41@9@%?%&@@@9%@%%%¢%& fedtyom t he
m xture of fsélectielyrodystilidiimsdiasterosisomae Bsfrdiy agwiktufdofthy Armd Bgr aphy and 10
crystal || 2aly g, (I SREReAnE hGE SR8 b2 IBAE A HRO0AHON ARG Braml e B7).
Whenever use erelr nbefore or héereina 18] i
4- hydr oxydi S#pRTeRISPRETE ithidiasgereoigoper B3haply pirmeteseeiirationefi de or a
derivati ge Hih@t'é%fsoﬂ@ﬂ)swﬁbh Eadl suﬂseguently be removed from the mixture, for instance

4-oxi de or chiral 4 15

hydr oxydi naph I .oxaphos
hydr oxydi na% ﬁ}%" ﬂﬂtl“glﬁar?'H“ié ?h?%lald@ﬁtﬁ?ﬂ&%ﬁ'e‘g 1§1pr3d(5§1|natgl wher ei n one or
bot h of t herasensht hyI rings are substituted with one or nore substituents.

In particul
4- hydr oxydi %ﬁﬁgﬁ {O%CTA (Subsmntlal%y] f[ree 4 ﬂée]B fhgitgr eﬂlggmﬁ%é?nnbefb&]? (?e 1Tclier I vative

t her eof repF@EMeaf@ﬁﬁ@ﬂ%@ﬁﬁmW‘?ﬁst?m hrpyatggraghy ad  (R2a/i X | 0

SOH In 1/ krystalliz&didd (referefice tRétefolR2ibinads to?WRI2ZD04/041@86, ExafplesSBAN | nt eger equal
to 1 or 2; Rte and Rib each independently represent hydrogen; haI 0;
Cl-, 7. al kyI optionally substituted with aryl; aryl; na ht hyl ; Si (phenyl)3;

G - 6al kyl oxyWhenaver asedrpreinbefase priesginaftepshisptd-kydaonyginephsbel2led: E™wi t h ar y! :
R2t8 andl ::\Qb ﬁghtdu’)’ﬂﬁﬁ)&ﬂﬂﬂiﬁhlﬁxfd@m @ﬂﬁ'ﬂztaquﬂg@gﬁEeanB@h@al fOG Ilia: kyl
optionally s zal ken yl oxy
optional ly %‘k’l‘g@ﬂ L%Wlﬁ g éhﬁ ?]d%?‘f’l?h(? sphspig X ﬁfg 46lp03| tion 14 and
i n posi tlison hy&rODYdmdpbthb{Z;ydrlo,zyﬂ[lnhz)]kitolxa;[hbsﬂieﬂml4-Qdee BBherein one or both of

IN% E ﬁ ?’hg] di RARPARPNGRS Qrekubstintled WRY ot IR sitiflnds 09€t her to form toget her

In particular, chiral 4-hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide
or a derivative thereof represents a chiral compound of formula (I)

20
wherein
n is an integer equal to 1 or 2;
Ri. and Ry, each independently represent hydrogen; halo; C,.12alkyl optionally
substituted with aryl; aryl; naphthyl; Si(phenyl)s; C,salkyloxy; antracenyl; C, salkynyl
25  optionally substituted with aryl;
Ry, and Ry, each independently represent hydrogen; halo; C;.12alkyl optionally
substituted with aryl; aryl; C,.1,alkenyl; C; salkyloxy optionally substituted with
phenyl; nitro; hydroxy;
Ry, in position 14 and in position 15 of the 4-hydroxydinaphtho[2,1-d:1°,2’-
30  f][1,3,2]dioxaphosphepin 4-oxide may also be taken together to form together with the
naphthyl ring to which both Ry, substituents are attached 13-methyl-12,13,14,15,16,17-
hexahydro-11H-cyclopentaa]phenanthrene;



napht hyl ring to which both R28 substituents are attached

13-nmethyl -12, 13, 14, 15, 16, 17- hexahydr o- 11H cycl opent a[ a] phenant hrene; - 5-
R2b in position 8 and in position 9 of the 4-hydroxydi naphtho[2,1-d:1",2"-
f]1[1, 3, 2] di oxaphosphepi n 4-oxide may al so be taken together to formtogether
with the naphthyl ring to which both RZb substituents are attached

13- net hyl - 12, 13, 14, 15, 16, 17- hexahydro- T 1H cycl opent a[ a] phenant hrene; 5
aryl is phenyl .or phenyl substituted with one, t or three substituents
each i ndepg%éé‘hl?qsi}loggﬁy and in posftioy) @%4'?%?*5@6!3?}/@?%@6# Ryl , Cl4al kyl oxy
substi t ut ed fifili32]dipokephysphejpih dryxideandyi dsvetel tykeRubgethict ti o6 tddethepwith tHewo or
three substi - - me 1l - | I l. I resting
enbodi ment s %#ﬁtﬁiin%ghp%@hﬁﬁ?ft%&bfs 31%71{}1‘:%!5 ?}l/e)aﬂglr;hee H?g %%%Hdlg gi%hlé Pltesﬁr?el zne or
wher e possi Hiekahygras1 H-cydepentslalphanershigesidi ti ons apply: Preferably the R a
fsl UgSt ' tg_eint dﬁﬁl hiﬁ) pl@&l?ﬂ%rlﬁlhleml%bﬁfstiﬂi?-ed]wigf o, Mo Jﬁhﬁeﬁsubstituznts eac(ljl o of o

ydr oxydi napht ho| -d: - i,0 pi - OXI referably,
the R'b subsP Pﬁ-é‘fﬁ"ﬁ}’ §elf)‘1t%(%fé%{n Hﬁ*‘%‘%’é’i 40?36‘ﬁﬁ’23?-63ﬁﬁﬁ’ eyl Sugtituted with

hydr oxydi napthehd] phenylchptionatty-sibstityta] withiowex typhersthiee pibstithents iselected feoref er abl vy,

the Rea substjbhiends 'aﬁhtH&I?‘CEd in position 14 or 15 of the 4-
hydr oxydi napht h?)kfz, 1

-d: 17,2 -f][1, 3, 2] di oxaphosphepi n 4-oxide. Preferably,
the R2b substituent is placed in position 8 or 9 of the 4-

hydr oxydinadhtebsfizy dmbbdihéent?of thd {dmpburdsd frsanitod phre pompdundx iwtiereinZdhe

Preferably, i I aced. . tion 13 and 14 of the 4-
hydr oxydi nap 1t gf%%fﬁ%’l@iﬁdréﬂ?@%fd{ﬁﬁ\%cgsgiﬁlgg%%g hepi n 4-oxide. Preferably,
the R2b subsRreferablitthe Biqsubstisepnt 1§ plased iinesition 4962 eOthef- t he 4-

Zyﬂr gxydi gapmh% ainiplﬂhdézl?d:rz’fﬂ’}t‘j[l,;igﬁgﬂagh&ﬁﬁﬁmh SRRRBI N 2- oxi ge. 25 Chiral

- hydr oxydi " L OX n 4-oxide or a

derivative ?lﬁ-g{é BI’ ﬁ'{'e]lilhgujbéwiu?gll }E’:] %J\Qfétlo&aaoqrgfcﬁ:gﬁegl'( 1) conprise :

( 11bR) - 41y chydroxydinaptsha{P.2;d41°62 1 1,8 21diomaphysphepiny4-ppideny| ] di napht ho-

[2,1-d:1",2 |ﬁm{] W W b AN (T f .

bR) - 2, 6- bi s[lgEﬂSBL%llyS?%Jrlgf uor q@%&%ﬁ%ﬁ%ﬂoﬂgﬁgﬁ%gxglgi‘tnapht ho- 30

[2,1-d: 1", 2 hydjqxydinaphtha[da 4o s il b2 i ioxaphesplepin 4-pxide.

FR) 59,2]13- di brrofetablly, khedR.0¥0bsRtueilt-ichpladed iy bobitivagérivodfahelad: 1', 2" -] -

1, 3, i OX i A QX{. dey, . , ,
(1i bR) - 4- hyztr%g%?/&gﬁgﬂﬁ?(g%’gdg% B HRIPRPI® 487 Rieny ! | - 4- yI ) di napht ho-
20 = Preferably, the Ry, substituent is placed in position 13 and 14 of the 4-

hydroxydinaphtho(2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide.
Preferably, the Ry, substituent is placed in position 9 and 10 of the 4-
hydroxydinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide.

25  Chiral 4-hydroxydinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide or a
derivative thereof or the chiral compounds of formula (I) comprise :
(11bR)-4-hydroxy-2,6-bis[2,4,6-tris(1-methylethy!)phenyl]dinaphtho-
[2,1-d:1',2'-f][1,3,2]dioxaphosphepin 4-oxide;
(11bR)-2,6-bis[3,5-bis(trifluoromethyl)phenyl]-4-hydroxydinaphtho-

30 [2,1-d:1',2'-f][1,3,2]dioxaphosphepin 4-oxide;
(11bR)-9,14-dibromo-4-hydroxy-2,6-diphenyldinaphtho[2,1-d:1',2'-f]-
[1,3,2]dioxaphosphepin 4-oxide;
(11bR)-4-hydroxy-2,6-bis(2',4',6'-trimethyl[1,1'-biphenyl]-4-yl)dinaphtho-
[2,1-d:1',2'-f][1,3,2]dioxaphosphepin 4-oxide;

35  (11bR)-4-hydroxy-2,6-di-2-naphthalenyldinaphtho[2,1-d:1',2"-f][1,3,2]-
dioxaphosphepin 4-oxide;
(11bR)-4-hydroxy-2,6-bis(triphenylsilyl)dinaphtho[2,1-d:1',2'-f][1,3,2]-
dioxaphosphepin 4-oxide;



[2,1-d:1",2" -f][1, 3, 2] di oxaphosphepi n 4-oxi de; 35

(11 bR) - 4- hydr oxy- 2, 6-di - 2- napht hal enyl di napht ho[ 2, 1-d:|"',2'-f][1, 3, 2] -

di oxaphosphepi n 4- oxide (11 bR)-4-hydroxy-2, 6-bis(triphenylsilyl)dinaphtho
[2,1-d:1",2"-f] [ 1,3,2]- dloxaphosphepln 4- OXIde -6- (11 bR)-2,
6-bis(2,2",4,4",6,6"-hexanethyl [ 1,1 1 "-terphenyl ] -5"-yl)-4-hydroxy-
di na phtho[2 1-d: 1 ,2' - 1] [ 1, 3, 2]dioxa§ bsphepin 4- oxi de;

(11bR) - 4- hydr Qxy- 2-napht hal enyl ) phenyl ] di naphtho[ 2, 1-d: 1", 2" -f] -

[ 1, 3, 2] di ox b}@%‘ﬁ &24 <6&%rlxe‘rbamethyl[l IY 3%,1"-terpherniyl}-5'- P)4-hy OXy-

(11 bR) - 4- hydlircaphthﬂ[ZﬁSl—-ﬂrIlSi('-Il[ﬂ3Q]dldi)daﬁBisbh’dehe—ﬁylHédl naphtho[2,1-d:1"',2' -f]- [
1, 3, 2] di oxa

(11 bR) - 4- hygrgox mewéﬂl %élbgf‘t Smhﬁlefbg)pfe%yqdmafhth? ﬁzflldé Zz]ﬂdl oxaphosphepi n

4- oxi de; (1,3,2 dloxaphosp epin 4-ox1de

(11 bS) - 4shyqr Ry ﬂhﬁr&ylﬂcibﬁtzae@ﬁmétﬂylpﬂ&ﬂl)bﬁhﬁnﬂo[ﬂ1ld1 2.af101,3,2]- io
di oxaphosphgg 3d1 L h é‘l

| bS) - 4- hydr ? Jdioxaghosphepin ¢-0%idey o_ phenyl et hyl ) di napht ho[ 2, 1-d: 1", 2' -f] - |
1, 3, 2] di oxa;ﬂhﬂéﬁjﬁelpydmw-b&ﬁddzbgmyldmaphtho[2 1-d:1',2'-f][1,3,2]dioxaphosphepin 4-

(lle) 1,7, {nids tetrakl s(4- butyI phenyl) 4- hydr oxydi napht ho[ 2, 1-d: 1", 2" -f] -
[1, 3, 2]d|oxafhos epi n 4- ox

(11 bS) - 4- hy di Pd)yAhygdraxy1l47, ?éﬁ%ﬁ?ﬁ@ﬁ@%?%ﬂﬁt%l@ W33l 2 111, 3, 2] -
di oxaphowphdjuxaphbsphepthes-oxide;

(45, 1413) - (4ol ey 51 594 S-Sl 9SAMARAREL B ool ovel i

hydr ogen phos
(4R, 1413) - (ihBPk)loianhOSphﬂilleétoKaiB;L 3,5,7,9-pentaene]-3,3" -diol, cyclic
hydrogen phespkgherg, 14-tetrak1s(4 butylphen¥l% -4- héldroxydlnaphtho[Z 1-d:1',2"

1l bR) - 9, 14- na -f]1[1, -g di oxaphosphepi n
2120 Zm de: [?’égcﬁ%@mﬁ leﬁpb|s([1 1:3 I J di oxaphosphep!

-ter phenyl Jd HﬂS)-ytI-l)ydmxafih’t h,d)ﬂ 2etfaphbny1d,1r&phﬂ1]>[2 l[d,J'SZ' II[HB,a}eaphosphepl n 4-oxi de;
(11 bS)-2, dexd% é 4- hydr oxydi napht ho[ 2, 1 1',2'-f] [ 1,3,2]-
dloxaphosphe |n

(11bR) - 2, 6- d#8 ;134%11111 h@e%ﬁleszaﬂﬁﬁ bRypantaensird fogiol, sydichydiogen phosphatey -
di ox aphOSth@R,MBl)- @4i3ole4 4 Blestra-l 3,5,7,9-pentaene]-3,3'-diol, cyclic hydrogen phosphate;

(11bR)- 2, c“ ﬁ)ﬁﬁ%ﬂ% dléroh oxycﬁ%pﬁtlﬂobzl &' 1% h[l gZ]chl)Japhosngpm Qxaphosphepl n

4- oxi de;
20 oxide;

(11bR)-4-hydroxy-2,6-bis([1,1":3',1"-terphenyl]-5'-yl)dinaphtho(2,1-d:1',2'-f]-
[1,3,2]dioxaphosphepin 4-oxide;
(11bS)-2,6-di-9-anthracenyl-4-hydroxydinaphtho[2,1-d:1',2'-f][1,3,2]-
dioxaphosphepin 4-oxide;

25 (11bR)-2,6-di-9-anthracenyl-4-hydroxydinaphtho[2,1-d:1',2'-f][1,3,2]-
dioxaphosphepin 4-oxide;
(11bR)-2,6-diethynyl-4-hydroxydinaphtho(2,1-d:1',2'-f][1,3,2]dioxaphosphepin 4-
oxide;

(11bR)-9,14-bis(2,6-dimethylphenyl)-4-hydroxydinaphtho[2,1-d:1',2'-f]-

30 [1,3,2]dioxaphosphepin 4-oxide;
(11bR)-4-hydroxy-9,14-dioctyldinaphtho[2,1-d:1',2'-f][1,3,2]dioxaphosphepin 4-oxide;
(R)-9,14-dibromo-4-hydroxy-10,13-bis(phenylmethoxy)dinaphtho[2,1-d:1',2'-1]-
[1,3,2]dioxaphosphepin 4-oxide;
(S)-9,14-dibromo-4-hydroxy-10,13-bis(phenylmethoxy)dinaphtho[2,1-d:1',2'-f]-

35  [1,3,2]dioxaphosphepin 4-oxide;
4-hydroxy-10,13-bis(phenylmethoxy)dinaphtho[2,1-d:1',2"-f][1,3,2]-
dioxaphosphepin 4-oxide;



(11 bR) -9, 14- bi s( 2, 6-di net hyl phenyl ) - 4- hydr oxydi napht ho[ 2, 1-d: 1", 2'-f]- 30

[ 1, 3, 2] di oxaphosphepi n 4-oxi de;

(11 bR) - 4- hydr oxy-9, 14-di octyl di napht ho[ 2, 1-d:1",2"'-f][1, 3, 2] di oxaphosphepi n
4- oxi de;

(R -9, 14-di br ono- 4- hydr oxy- 10, 13- bls(phgnylnethoxy)dlnaphtho[Z 1-d: I -1 -
[ 1, 3, 2] di oxaphosphepi n 4-oxi de;

(S)-9, 14- dlbronD 4- hy droxg 10, 13- bi s(phenylnethoxyépln%Phtho[Z 1-d:1',2" -f]-
35 [ 1, 3, 2] diOpriennipi Hbisbsmamethoxy)dinaphtho[2,1-d:T',2'-1](1,3,2

4- hydr oxy- 1QiokapHokpHepinenytidgt hoxy) di napht ho[ 2, 1-d: 1',2' -f] [ 1,3, 2]-

L P e PO L3y 18 3 feonyingohhol2. )il 2l 3 Adipxpphosphepindy 5 1
di oxaphosphepids; 4- oxi de;

(R) - 4- hydr oxy-4 &%xfjdlﬁ%thﬂﬁ{@’ ﬂﬁrlaf’h'}[hglﬁdléxaghésphe?pm-fld) 18-diol 4-oxide;
1, 3, 2] di oxa 5

(R 2 e 02&3 E\aﬁﬁw 33 Piighehy rethory)ginaphshoi2 dsds B ASTHRAZ n- 10, 13- di ol
4- oxi de; dioxaphosphepin 4-oxide;

fj IRZ)X :p Egg Lﬁ?()’ yi (P%C]J%x? 5 %%@ﬂﬂdﬁbﬂtﬂé[ﬁ) ld& hf 'f‘]f f'? ﬁ]%m&xagho]sphe%m i-l)I(li!le 3,2]-

(R) - 4- hydr ok ‘? Bdfﬂ’m‘r%ﬁwmﬁihﬂéﬁm’lﬁb?@ 1rd: H,21 ][ 123,2 Jdjoxaphpsphegingk a¥8% s phepi n
4-oxi de;io  (11bR)-4- hydroxyd1naphtho[2 1 d 1,2°-1][1,3,2]dioxaphosphepin 4-ox1de
(S)-4-hydro i | oxaphosphepl n

4- oxi de; g%(b% 'gﬁ}yd’z?"xé}ﬁ? ﬂi})g? ﬁ’t[zhgﬁzgjﬁdbdxfphof }{e‘Pin[‘tl %] di oxaphosphepin
4- oxi de; (1I bS) 4- hydr oxydi napht ho[ 2,1-d:1",2"-f][1, 3, 2] di oxaphosphepi n

?1?))[;:?;194 " | 51! the résg‘lﬁtléﬁﬁhﬁg '(H'BRW%HIdX?dl htho[%(l -d:1°,2°-1] 0 4o oxi de or
(11 bS) - 4- h§ géi}/’&? a‘ngaﬁ?%ﬂz“ -9Xi ePf(libS)r‘i hyfgexl[dinazhéfﬂaioiiﬁﬁoﬁghepi n 4-oxi de.

Most pr afer B, 2]didxaphasplapind-ogide.agent is (1 | bR)-4-hydroxydi napht ho[ 2, 1-d:

LerelhL%ter%&%4§kgh?%§®ﬂ9§g$§§%Qgén%g??ﬁg# a“%? uﬂﬁﬁﬁbﬁggﬁq g gtralght or

branched chal %%’éﬂ’@%ﬁ%’éﬁﬂfyﬁ%‘é&r bon radical s haV| ng froml to 6 carbon
atons such as nethyl, ethyl, propyl, 1-nmethylethyl, butyl, pentyl, hexyl,

2- hyl b | d t 1
Zae o D A, BV i SR SR B RSB BB BB 20, g
from| t20 13trzighttesbranchedshaioskturedthydrogarborpradigels ihaedg from 10b Goalbopl and

heptyl . _0ct WomsAthvAs metfAYLmANSobllC1 ettt bk Y heff 3. Aimyfnrydt 1 ai ght
and branched %8@ (% Eﬁgrﬁggﬂ}gglcafgﬁhlg?n %@#%ﬁgv tgﬁl %agbon at ons
cont ai ni ng &" dﬁglwé A%} 870UP 8F PRt g2 grwpo%éﬁw Stfalﬁéif %"rRFPnC phrdhy | |
hexenyl , saturated hydrocarbon radicals having from 1 to 12 carbon atoms such as the group
defined for C;.salkyl and heptyl, octyl, nonyl, decyl and the like; C,.;;alkenyl defines
25  straight and branched chain hydrocarbon radicals having from 2 to 12 carbon atoms

containing a double bond such as ethenyl, propenyl, butenyl, pentenyl, hexenyl,
methyleneoctyl and the like; C,¢alkynyl defines straight and branched chain
hydrocarbon radicals having from 2 to 6 carbon atoms containing a triple bond such as
ethynyl, propynyl, butynyl, pentynyl, hexynyl and the like.
30
The term halo is generic to fluoro, chloro, bromo and iodo. As used hereinbefore or
hereinafter, polyhaloC, salkyl as a group or part of a group is defined as mono- or
polyhalosubstituted C;salkyl, for example methyl with one or more fluoro atoms, for
example, difluoromethyl or trifluoromethyl, 1,1-difluoro-ethyl and the like. In case
35  more than one halogen atoms are attached to an alkyl group within the definition of
polyhaloC, salkyl, they may be the same or different.



met hyl eneoctyl and the |ike; C2-6a]kynyl defines straight and branched chain
hydr ocarbon radi cals having from2 to 6 carbon atons containing a triple
bond such as ethynyl, propynyl, butynyl, pentynyl, hexynyl and the like. 30
The termhalo is generic to fluoro, chloro, brono and iodo. As used

her ei nbefore or hereinafter, polyhal oCL 6al kyl as a group or part of a
group is defined as nono- or polyhal osubstituted Cl-6al kyl, for exanple

met hyl with gne or nore fluorg atoms, for  exanple, dlfluoronethyl or

trifl uor omet Hipicompoundpf forria,Dumpy plsobriusesh in Mydgate form of selkemizdditior t han one
hal ogen at Orfenﬁlwhlohttﬁaﬁiﬁﬁﬂuﬁ@ofa’ﬁnﬁﬂkm isGblrRUp forhd, Ixamiples ofl@ich Fornisaie Of

pol yhal oC14 e me or different. -8- The conpound of
formula (I )aéré)ﬁg'drfa{eg cé)ﬁﬁ]étee gm”ﬁ y'%rat e formor solvent addition form which

t he conpound of fornula (1) |s able to form Exanples of such fornms are

e g hydrat eme pRLeRIRLAR i@ 3 BRY-Sroro-AN0.ERAMYHmRCRESRS- O | SOl at e

xS, (3R et h
En(et hox§/ a)l T ‘H‘tyh%'l éﬁyﬁ,ﬁgn”y‘éﬁeﬁw%“ ﬂfg]%‘ﬂg%{?&’l%@tl FIMA MBELE ni xture of
st er eoi sonerstaredisomesic dérr3-of 6 dmumarof [2- (dﬂeﬁqﬂmha)ethyﬂ)bmhmbiy-a-lrret hoxy-a-| -

ht hal | .= | th chiral
Zaphyd?og%l n &haﬁg?ﬁpféaﬁ% 8@‘161?1?5‘%] 8?00)%%%#1&?41ep| nah oilogewor s
derivative thé{éf%q’-mwﬂa&w@sld%ﬂ 2iixaph @n@pwp%r%lés of méerevmswnhﬂr@ﬁf s. In a
first enpodiaeablutivhegeebicotiadshemdanibosthenS, PR) enantlorrer and the

| ut |l di of th
(xrer (39 BN chlFnh i ok B P BE RS STRRBTNE and S Bl 8 1o

errbodl ment s agemticrystallivescri bed hereinafter in nore detail. First enbodi nent
The inventiqgy a%@éoﬁﬁ%&bh%@n@ﬂ@%@l@éf the {or, 38) @ﬁdnﬂgmél(zih% thege)%ol@tld?f e a-[2 20
(di met hyl am no) ef hyl ] - 2- met hoxy- a- | - napht ha] enyl - ( 3- phenyl - 3- qui'nol i neet hano

| from a m {A7€8f st er eoi soneric forns of
6- br ono- & [ 2- (di met hyl am no) et hyl ] - 2- net hoxy-

a- | - napht hal t resolution with
chiral 4- h tw%l napﬁp%én s%‘?‘ﬂg’&? &ggfﬁ)@gﬂ% gf%l‘?%xdap osphepin 4-oxide or a
derivative thereof as resolution agent, wherein the salt of (aS,

[ 3R) - 6- bronqaﬁtérﬂbd&hmt hyI am no) et hyI ] 25

gggﬁz hoxy-a- ’i’he mn en 1on re Tates tOgl rd%ess%/r 1s0%atﬂ1 (&g,l ﬁﬁ}?&gﬂ)?n%g&_ﬁ_nd the resol ution

20  (dimethylamino)ethyl]-2-methoxy-c.-1-naphthalenyl-3-phenyl-3-quinolineethanol from
a mixture of stereoisomeric forms of 6-bromo-o.-[2-(dimethylamino)ethyl]-2-methoxy-
o-1-naphthalenyl-$-phenyl-3-quinolineethanol by optical resolution with chiral 4-
hydroxydinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof
as resolution agent, wherein the salt of (&S, PR)-6-bromo-q-[2-(dimethylamino)ethyl]-

25  2-methoxy-0.-1-naphthalenyl-B-phenyl-3-quinolineethanol and the resolution agent
crystallizes.

The present invention further relates to a process for isolating (oS, fR)-6-bromo-«-[2-
(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-3-phenyl-3-quinolineethanol from
30  amixture of stereoisomeric forms of 6-bromo-o.-[2-(dimethylamino)ethyl]-2-methoxy-
o-1-naphthalenyl-f-phenyl-3-quinolineethanol by optical resolution with chiral 4-
hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof
as resolution agent, wherein the salt of (aS, PR)-6-bromo-«-[2-(dimethylamino)ethyl]-
2-methoxy-0i-1-naphthalenyl-R-phenyl-3-quinolineethanol and the resolution agent
35  crystallizes, said process comprising
a) reacting a mixture of stereoisomeric forms of 6-bromo-a-[2-(dimethylamino)ethyl]-
2-methoxy-0.-1-naphthalenyl-B-phenyl-3-quinolineethanol with said resolution agent in
a suitable solvent;



crystallizes. The present invention further relates to a process for

I solating (aS, (3R)-6-brono-a-|[2-

(di met hyl am no) et hyl ] - 2- met hoxy- a- | - napht hal enyl - ( 3- phenyl - 3- qui nol i neet hano
| from 30 a mxture of stereoisoneric forns of

6- br ono- a- [ 2- (di net hyl am no) et hyl ] - 2- rre% hoxy

a- | - napht hal enyl - ( 3- phenyl - 3- qui noI i nee 'hanol by optical resolution with
chiral 4- hédroxydl napht hol[ 2, 1 ?rL -;(dl oxa hosphepl n 4- oxi de or
S eri vat i vE) iRy 6 senitng sA et (6% %)e ror%n%ﬂ% dmethalndedylgas,

PR) - 6- br on nietHoy-{od | -amghydlenyl-pphexiyt3tduinolineethanol and said resolution agent from

2- met hoxy- a-tﬂe-lg %B Hﬂhﬁféﬂbﬁuﬁed%ﬁ&% 3-qui nol i neet hanol and the resol ution

agent 35 crystal rocess ’conprisin reactln a mxture of
st er eoi sonek) thpgalbgre@wstsﬂlgmg bslurry the sai ﬁlﬁt@lh‘;‘? @mgehb)) intalsypitg e solvent;

2- rret hoxy- adbmsbtmmﬁhaekeﬁw-s ()ﬁrrrlbh@-'['ﬂkdlﬁeﬁylaﬂ?id)&ﬁﬁ -DaRghoxdid-N- sai fltrefsol(?t IS on
agen in | ar In es n Sa (0] X
20Ent SRS S e e A oiied 5 ) B

met hoxy- a- I-naphthalenyl (3- phenyl - 3- qui nol i neet hanol and said resol ution

agent from g m@(lrl‘ﬁﬂ‘}wlﬁﬁxdi}lﬁhéﬁh@? g&)ﬁ Qipned ﬂgﬁgg@é@%h&g,h@m oL |

recrystallizing | u ‘obt ai ne n-a SU|taLIe sol vent;
5 d) |iber aprqﬁareé(rfxsslutpe REen.-the Pregsnpinyentiop .a}fefﬂgﬁp%ﬁmarm?@ﬁ%@r Jsoltingt hoxy- a- 1-
napht hahenyl(a$ PR)eetrpino 3x-(R4(dvatthyienind o] - i-mtnokh@ Bahﬂhtméxgl- potenynder b) or
¢). Since @ u%l@l,fleetﬁ%gf@éxg'nﬂaﬁpe oqg{er r?éls g}eﬁc forms %}Hﬁo ﬂ?oxaphosphepl n

4-oxide is erre resolu resent ion also rel ates
to a proces §dmlothylasnm<acthﬂ¢-2rmetbwsx- 'naphthaleny] B-phenyl -3- qumollneethanol by

(3R) - 6-br orrg;ﬁcai ?es&ldﬁd%ﬂﬂh%kﬁ@-)h?&x’% %'dm%hﬂﬁ - 8-

]: g?ﬁgt 2? | (6an %,é]tﬁox[agp{osphepm JII oxide Iasnr(aé(s:"ohrllt?orr]loalgent wgéremn})e saYt o?‘ (occ)g [ﬁlt)%r eoi soneri ¢

(di nmet hyis ambrom)ee 0 94(dimzthytniino)ythgh 12-methdrtyhad] enaphthdldnyMephenyls- qU| noI I neet hano
| b ti
f] [)1/ 302] :j? xapﬁ%s{hldﬁdl%d etcg%od% géggern{elg‘% i égygul&]@%ésp\/\%a? U?F t he salt of

(aS, (3R)-63)mactinga mlxture of stereoisomeric forms of 6-br0m0 oc-[2 (dJmethylammo)et yl]-

br onmo- a- [ 2- tham;&yydcamapmhﬂbmiﬁlp&nmmMmaethmmwhhromlbar)yw (3- phenyl 3-
dorpr i 51 ng. WepadpPhloR (0 Atk R sRin il reldih pstiete RIRGESS

6- br ono-24- [2) %@mmshbamhm};é@&ﬁli) ~6- lzomtm&@methylmm)ethyll 2-methoxy-

- napht hal ematrﬁ Rt gy l- % awnr_; hiBﬁﬁéehﬁH@l'* R)-4-h dh'o%ﬁaf)htho[Zl-

hydroxydlna he I n.4-oxide i sui tabl e
sol vent 20 bﬁ!ﬁ%%ﬂiﬂqﬁpq%ghe}p {19{15\%@@( er action mixture o tamed under

(3R) - 6- brorm),a [ 2- (di met hyl am no) et hyl ] - 2- rret hoxy-

a- | - napht hal

P S Y WSS D ) s

fromthesr eébhbmtum(%suﬁ%) -Gbromoned2-{dimethylamino)ethyl]-2 methoxy-or 1
naphthalenyl-f3-phenyl-3-quinolineethanol from the salt obtained under b) or ¢).

As the salt of (aS, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-o-1-
naphthalenyl-3-phenyl-3-quinolineethanol and the resolution agent crystallizes in the

30 above described processes, it can be separated from the reaction mixture by for instance
filtration.

The solvent under a) may also be a mixture of different solvents. In a preferred
embodiment of the present invention the suitable solvent under a) is a ketone, an ester,
35  amixture of a ketone with an aprotonic polar solvent, or a mixture of an ester with an
aprotonic polar solvent. Preferably the ketone is acetone or methyl ethylketone.
Preferably, the ester is ethyl acetate or butyl acetate, more preferably butyl acetate. The
aprotonic polar solvent for the mixture with the ketone is preferably dimethylsulfoxide,



a); c) optionally recrystallizing or slurry the salt obtained under b) in a
suitable solvent; 25 d) liberating (aS,

(3R) - 6- brono- a- [ 2- (di met hyl am no) et hyl ] - 2- net hoxy- a- 1-

napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol fromthe salt obtained under b) or
c). As the salt of (aS, 10.

(3R) - 6- brono- a- [ 2- (di net hyl ami no) et hyl [-2- met hoxy- ( x- 1-

napht hal enyl - ( 3- ph | - 3- qui nal i neet hanol  and the resol uti on_agent

crystal | i zeévl&Tﬁi"gﬁgiw%ﬁla‘é‘ﬁgv@%é@&ﬁyﬂ?é@aﬁ‘gé’é%‘é’é‘%"}‘ylipb'“@éﬁ?n&em"epar ated from
t he react i onpritotiicedariyyglventrfor the trixtae with thé esidr] praferabheba gl acetate, isnder a) nmay
also be a m | enbodi nent of the
present i nvgﬁf%ﬁyﬁnelg}sl{}l&ﬁggpfg oi%%—%e%ﬂig@;ﬁg@&ﬁ%@f?a&@t one, an ester, 35 a
m xture of &iprehdsdlogiden Praterably.ohosalvenpundgr a)sis k ketane ofgy mixtyre of akesonsf  an

ester w th afthapraptRciic peiR BIvehQ MO prefEay ahailvent hiek 8 19 A8:tére, &GRS ONe or
met hyl et hyl ket

ne r ef er abl the ester is.e |, ac te or butyl
acetate, nordVEy é’fl@?’ﬁgfsya IBE‘%? X%qggttog? g.ltﬁ $H1éeﬂ§ya\%’ﬁ%¥’éiﬁi°f:%}dg'l ar solvent for the
m xture wi t [diméthylfoemamidej i partiehlar abiixtusiofetatynesnd fiondtdsulfokide.
N, N- di et hyl f ormam de, N, N-di net hyl acet am de or N-nethyl pyrrolidone. The
aprotonic pqolar solvent for the mxture with the ester, preferably butyl
acetate, is Inppefaredismpodimant phtheprefeakiniention. the MpevHef eRifd 6t mani de,
pref er abloy hgrorydiydphttof Hkdde,2’-A IQS,EIdiﬂ&hpho_spHépinSDbM&m?r aﬂvﬂ'ﬁﬁti\&)théréofaf ket glne
or a mxture . s t.0ni Cy» . ven ne preferably,
t he sol vent ?ﬂﬁ%gaﬂ%)% ﬁﬁa@%‘%&dﬁ%?ﬂﬁﬂg’l dsl'zjlc’\zvgﬂtl 3(12|l((§}§)fap §?§plh gplYg4n%x>E<) fure of
acet one wi t mangesrisemp 519l . osquinalents, preferably em9\g todrhegwivadents, moglar t i cul ar a
m xture of eAANG iUk RYlcGlel O titSum! of dfsiRRiBieRdA aRPBPrdiBRilin Of the
present invéention th% a)rmunt o{a %hlral 4(1);0 . i £
hydr oxydi naghRBrEe yoder £ g Caoleted on e oy stescoioagtin s of Sbragpo-g-
deri vatine t{Pédimethylaniino)ethyli-2emé¢tboxy-o-1-naphthalenyl-B-phenyl-3-quinolineethanol
(1l bR) - 4- hy%;égé){qx; BRANKAN hd % 1',2" -f][1, 3, 2] di oxaphosphepi n 4-oxi de,

5to 1.5 nts,

ranges fromO.5 t .5 equilva preferably from0.8 to 1.2 equival ents,
nost preferably is | equivalent, calculated on the sum of diastereoisoners

A and B pr edeniprefdtredichtbodimentiofthe!pdssnt iyentionthe eaakion ixtde Gidek Beissum of
st er eoi soner.j

52t ety eisien S5EBegHe P AR s BR)-s-bromee 2 Mg AinREhY 25 qui no i neet
hanol  0es arathaxy-o-hmaphthalenyé Brpheryl-3aguindlineethamobangrohiral €nbodi ment of t he
oot o AR S A s g o
1ot hoxy- a- | AFHEH ‘Qﬂweﬁ%@%g&:égﬁm%?f FopRlammeh i ahory-
hydr oxydi napht-nepliZhalenyi-f-ph2hyl3}duinodin&iticinok’a (il bR pihéygidroxyidivaphthe or a
derivative t[f',(’i’-r(f.af)]:z’-f][1,3,2]dioxaphosphepin 4-oxide salt, before adding chiral 4-
25  hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof,
in particular (11bR)-4-hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide,
to the reaction mixture.
In another preferred embodiment of the present invention, the reaction mixture under a)
is seeded with seeds of the salt of (aS, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-
30  methoxy-o-1-naphthalenyl-B-phenyl-3-quinolineethanol and chiral 4-
hydroxydinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof,
in particular with seeds of (aS, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-
o-1-naphthalenyl-f-phenyl-3-quinolineethanol * (11bR)-4-hydroxydinaphtho
[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide salt, after adding chiral 4-
35  hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof,
in particular (11bR)-4-hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide,
to the reaction mixture.



in particular with seeds of ((xS,

(3R) - 6- brono-a-[ 2- (di met hyl am no) et hyl ] - 2- met hoxy-

a- | - napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol * (1 | bR)-4-hydroxydi napht ho
[2,1-d:1",2" -f][1, 3, 2] di oxaphosphepi n 4-oxide salt, before adding chiral 4
25 hydroxydi naphtho[2,1-d:1",2'-f][1, 3, 2] di oxaphosphepi n 4-oxi de or a
derivative thereof, in particular (1 IDbR)-4- hydroxydi napht ho[ 2, 1 d

1,2 -f][ 1, 2]d|o heln,40mde to the reaction m xture.

anot her pr ef@? f@'ﬁﬁ@d&‘ﬁg‘m @rmixipge prdes akis seeded with sepds phte salbet: on m xture
under a) i SoSePRIREbrinidio2g¢dimethyldntito)ethy]-2ahethdxySy-1-naphthalenyl-B-phenyl-
(3R)-6-bro g% , .

nmet hoxy- a- ﬁ%&@ﬁl@g&%ﬁ cgai%g%}lf& X}Ldknaﬁhtiﬁgh rlma% ﬁ][l oldml’*fl Tal 4-

hydr oxydi nagithesrbepin #- fam_i:r ora fl}’?{tll/eﬂlemqﬂ,llbi@@rﬁh‘derp‘ﬁﬂéfpw?dﬂofd%Sd%RM a
derivative tiiemeel- [2 (dirRetRyAirhinG Jett]-WirlethoR 28OS nddhtHalek - B-phenyl-3-

(3F) ngpm ﬁg}) i m?e&hagqﬁgl M’@nﬁ SY‘Y‘ﬁ%Jé’Pﬁ’Q% HBX%I - Ry 1 iexaRhoseepiSi napht ho

[2,1-d: 1", 2'4-63ifi¢ yals, Diforic ard phey spdieg chirad 4 dwilwaydisdrththed2, 1 € 1 24I ha,2thi ral 4 35
hydr oxydi napfiéf il(?spﬂéqunjlox%e oflhélnv%u?éﬁé&&ﬁm%mwl(ﬂbﬁ)qx' de or a

derivative t hereo
(1l bR) - 4- hyJ}YSWMﬁilﬁ%}HWEq{g[lf ¥ 2d“‘][l 3,31digxaphosphepjnyt 83%@%%%&%6%"@4 oxide, to
t he reacta omixtugé.ure. -11- I\/bre preferably, the reaction m xture under a) is

?geR ;jeg \t,)mr E)h ﬁﬁjﬁj}g e&sh)? tl%ac'h saBt ‘{%@ re]actéon m{xﬁne under a} the enantiomeric

- napht hal enyqxce(sga%‘@g 1|1te gﬂ Buetrbe teﬁé@ogmhélls mmowm ral
4- hydr oxydi napht ho[ 2, 1-d: 1", 2"-f][1, 3, 2]d|oxa- phosphepin 4- oxide or a

e R e Y o B AP B B ey o

qui nol i neet haplothilenyl-B-phenyl-3-quinolineethanol and chiral 4-hydroxyd1naphtho

(11'bR) - 4-hydh gy arﬂh%*}g&l aéfhgﬁ?k“eplg4 zoklde br 2 déhvhti0X BRARE RN GRiBulart- OX1 de

salt, before and

4- hydr oxydi & t"lﬁé‘}% )ep- lI’T°m2‘0L {2 (dumethylamingjethiylindraeRapionl -aerisbal@ybr a
derivative tﬂlp]ﬂdﬂpf-s qumonr&rethaﬁchll*e(nlt(Rl)ldalﬂ)drékydlnaphtho[z 1-d:1°,2°-][1,3,2]

Pyt 0yl gl Gt dosfi sl v B b IR RODIRY Dee i s lRE, o,
m xt ur e ¥nhdehe preparatipn @rﬁ@&tﬁlﬁrﬁabmmo -Gl Glimethylgminogetiyl]-2 enetnixlyit-y- of t he

{ gSR ;“ E;I B?OS QJabﬂ;hblényl m}ﬁﬁﬂﬁamlﬁﬁ&ﬁﬁeﬁﬂmﬁ’ ﬁgﬁl nﬁnxﬁﬁe,sof stereoisomeric forms of 6-

napht hal enyl r?no‘L &n@m‘g‘% %%@éﬁﬁ’ih@ﬁéﬁdl B‘?’Hhﬁ’éﬁmﬁ %Pg?’gﬁdl napht ho
[2,1-d:|", 2'quinolifcedhadb Hbyousing uhirpive by droxydomaplibo(@r] -1 GBFfiMBtA]ve t hereof, in
par ti cul ar (ﬁ%_&gg ?%ep%?@oqde ora d r1vaHve[ ﬁherfof in %artlcular (rle -4-

[ 3R) - 6- br ono- a- | -napht hal enyl -
[ 3- pheny¥5 3- }a'g;%dlpmqé o 1’;2 [1 3,2 dloxaphosphepln -oxide, as the resolution

(11bR) - 4- hy cigenty slich apthie pedcesskubliedt of the-prdskrt.idvediion.

In a preferred embodiment of the present invention chiral 4-hydroxydinaphtho[2,1-
d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof, in particular (11bR)-
30  4-hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide, is added to the
mixture of stereoisomeric forms of 6-bromo-0.-[2-(dimethylamino)ethyl]-2-methoxy-o.-
1-naphthalenyl-p-phenyl-3-quinolineethanol as a solution in a suitable solvent. Said
solvent is preferably an aprotonic polar solvent, such as for example dimethylsulfoxide,
N,N-dimethylformamide, N,N-dimethylacetamide or N-methylpyrrolidone, more
35  preferably the aprotonic polar solvent is dimethylsulfoxide or N,N-dimethylformamide,
most preferred is dimethylsulfoxide.
By adding chiral 4-hydroxydinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide or
a derivative thereof, in particular (11bR)-4-hydroxydinaphtho(2,1-d:1°,2°-][1,3,2]



di oxaphosphepi n 4-oxi de salt, can be obtained from previously perforned
processes for 20 the preparation of (aS,

[ 3R) - 6- br ono- a- [ 2- (di met hyl am no) et hyl ] - 2- net hoxy- a- 1-

napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol froma m xture of stereoisoneric
forns of 6- brono-a-[2-(dinethylam no)ethyl]-2-nmethoxy-a-|

- napht hal enyl - [ 3- phenyl 3 qui nol i neet hatiol by using chiral

4- hydr oxydi , '-f1[1,3,2] dioxaphosphepin 4-oxide or a
derivative t‘ﬁ‘g’?‘%@? g‘?ﬂ‘fl ‘ﬂ)&?“tdFdB thgrregotipp pyxtireugder a) as a solution, the efficiency

hydr oxydi namlhm{e&ubndnd handling of the agdnhl i9XRpJagphepi n 4-oxi de, as the
resolution agent, such as the process subject of the present invention. In

a preferred enbodi rent of the present invention chiral

4- hydr oxydi rfapipreferrel embodiment, the jxure af g@rdbi@ogmcfgmseqfaqum,a-@pe or a

derivative t@pieaf lamth)e{?@ fid. ﬁ)Hih@i -6l Pa?h 1RBy1-B-phenyl-3-quinolineethanol
4- hydr oxydi n ht ho )\Eﬂ‘i di Qx hos F‘]le I'n 4-oxide, is added to

t he mi xt ure 5at) QF é,ﬁ E%\ﬁeq,&ﬁ(glbpg esa?s1 amlxt ¢ wherein dlasteremsomerAls

6- br onp- a- [ Jréddmieenkly lpsasento) et hyl ] - 2- net hoxy- a-

1- napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol as a solution in a suitable
solvent. Said solvent is preferably an aprotonic f)ol ar sol vent, such as for

exanpl e di mePRpreferedsmbadimentofthg P?%?%WVF@F%WB@“ Iption sngorsuEz ef ami de or
N- et hyl ayr rtbé olsigined saﬂf@f@aﬁ?;smrseﬁremam -§2- Gdhﬁetﬂ;ﬂﬁrﬁh@)ﬁtl@lp@-h@fh&?ioblﬁ-nt is

g: xt Ez: :3: ]tn%ﬁﬁtggleny . '%hc'fa?ll lﬂ l}ngf;tilanol anci3 éhlraiTPﬁydrgx napflﬁld 'S

4- hydr oxydi fagkd:hef’s 1;3c2]¢1bx@'1198fp]1§p11;1 3-o]dd oo » derfinatiph theieof,4n patticidarmf a
?ilr 'b\é;"t '4Vﬁ ;P@;(O@ naJ6 Iﬁgéh'—ﬁ?%hﬁﬁ thylarmno)ethyg -2-methoxy-a-1- gaphthalenplﬁe-p .
y i
4- oxi de, gca.grqulgﬁet ?Q%B)]éé\yd!lg;(ycgga IBOQL 'tdrloﬁ )ﬁ?ﬁggif ficiency of
the r eactsi ordlmdhdsphnﬁm #oxidt silt)és pecfageed tefors therdesiedbask is liberatep ﬁafrem«e ed
enmbodi nent , el
(di net hyl am n ?esqLth)?H geagé th%%%éﬁ@élé{?ﬁ@%%ﬁlt%a g\rfﬁ&ﬂgn E{gnyl rg ULT(%I noI I neet hano
| under a) RSffo laBé\}’éabéfé@é‘fepbé‘éP @.s&r@waeelaget@e -dimethyhfe rreaxw e,
dlh ast er eoi SQIEN- ammylwm/watlef ke mmethylsmfﬁlwﬁitaﬁhﬁﬂne ndodi rrgnt of g
t he present j.nventi recr sta |za|o e obtai ne
sal t of((xsd %ﬁ%" syfxigslase té?x gi B‘Xﬁ%‘ﬁ%“iﬁ/ﬂ L‘lf’ %’”ﬁ’é?r%%{/‘; Jg
napht hal wnyldn[nsthplrﬁ@'nyhn@/ajmhnbnumm Peefaodbly e Ictrystallhzahdnydperfwniedlmp ht ho
[2,1-d:1", 2" &kbhel: 3. 2] di oxaphosphepin 4-oxide or a derivative thereof, in
particular of the (aS,
[ 3R) - 6- br ono- a- [ 2- (di net hyl am no) et hyl ] - 2- net hoxy- a- | - napht hal enyl - ( 3-
phenyl - 3- quilnalprefereddamtadirfient ﬂ:fthR))redednyrdzbm«md(mﬁRt)-bdir&nd-od: 1',2'-f][1, 3, 2]
15 di oxapho ay_ r af ' eis
| i berat ed fﬁg&%%ﬁmﬁ )@f},ygfﬂ {“Eth{)%' aﬁcrﬁ ase ?ﬁg{ gﬁe%gf ?(au gﬁnﬁ%a 633% ty. The
recryst ald i Aieraind fom gegplt of (o, BR)-6-bromo-o-[2- (dlmethylammo)ethyl] 2-methoxy-o-
1-naphthalenyl-f-phenyl-3-quinolineethanol and chiral 4-hydroxydinaphtho
[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof, in particular from
the (&S, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-«-1-naphthalenyl-3-
phenyl-3-quinolineethanol * (11bR)-4-hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]
30  dioxaphosphepin 4-oxide salt, by reacting the salt in a suitable solvent with a suitable

base. Preferably, the solvent is an organic solvent which is immiscible with water or
aqueous salt solutions, such as for example toluene or tetrahydrofuran. More
preferably, the solvent is toluene.

35 Ina preferred embodiment of the present invention the base used to liberate (&S, BR)-
6-bromo-0-[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-B-phenyl-3-
quinolineethanol from the above described salt is a carbonate base or a phosphate base.



performed in a suitable solvent, such as for exanple acetone,

NN- di et hyl formam de, a N, N-di net hyl formam de/ water m xture, a

di met hyl sul f oxi de/ water m xture, a dinethyl sul foxi de/acetone m xture, a

di met hyl sul f oxi de/ al cohol m xture or a N, N 20 di net hyl f or mam de/ al cohol

m xture. Preferably, the recrystallizatggn is perforned in acetone. In a
preferred enbodi nent of the present invention, ((xS, [3R)-6- bronn-a-

[ 2- (di methyl.aniino)ethyl]-2-nethoxy-a I-naphthalen | - (3- phe 3-quino|ineet
hanol is 23 Teieiblathedase skt fe Qﬁ@s,éﬂazQ%NaHCOs, 2:PO; of Na;HPO, More

[ 3R) - 6- br onprefefaBly( the aseHy KaoDno) et hyl ] - 2- met hoxy- a

I-naphthalenyl ( 3- phenyl - 3- qui nol i neet hanol and chiral 4-hydroxydi napht ho
[2,1-d:1",2' -f][], 3, 2] di oxaphosphepin 4-oxide or a derivative thereof, in
parti cul ar flnorder tchlgcr@nggle purity, the obtained (oS, BR) enantiomer can be further

(3R) - 6- bryp rrq-ea?,&tanml lﬁatsbudb@éﬁaom}l@wxﬁskanze Qﬁﬁrﬂ)@&’t‘oﬁwhe %%%E@ib@&l I-[3
phenyl - 3- qu ?ﬁethano * bR) - 4- hydr oxydi napht ho['2 2'-f][1 3, 2]
30 dloxapho 4- oxi de salt by reacting the salt in a SU|tabIe sol vent
with a suitable base. Preferably, t he solvent is an organic solvent which

S, 1 Gl bl ol ki hisq AR redgh br @8] Bi|8RRmech 2 for examle

tol uene or tet WVent is toluene. 35 In
a preferred [gr@éﬂfl}/hw nejethylj=2- ’ﬂﬁtég’éﬁ?‘ 1FWBW91P6Y4 ﬁ'h‘&?nbla%'ﬁulﬁglé@eﬂ’énqll ber at e
Egs ﬁBR) lro 6-dnd ohieal &- Hy&dx?ﬁmﬁmﬂ[ammp)zemykmmd hda Pfé@r%-o{utde ea@ht hal gnyl t

pheny a e de i s.a.carbonate
base or a phosg?hgegj] a%gu]ab{oqﬂé %P@Pg cgncb-ic- '(Bjé'" ?i%m R% Na2CQO3,
NaHCOB, Na3 thetbpxwaell-mthalewleﬁ-pmf &wuainblineethanolfa($ bR)s4-K2C03. | n order to
i ncrease t heyylkxydikapHifis2, Rt RiASH §9§h?x[a$@s¥%ﬁ'éi5m bRidBsaican be further 5

recrystallizéd in a sultable Solveént stance ethanol or toluene, as is
described hereinafter. The present invention also relates to the salt of
(aS, (3R)5 6-Secamiensbodinenf di met hyl am no) et hyl ] - 2- met hoxy-a- |

- ht hal |
4 hydr oiyﬁ.nﬁ’%sp il @9%85 P&”’é‘%’ gﬁ]ﬁ’e@%?@% wary a’qﬁ'&% (b8, BR).6-gromo-ai
derivative t Réﬁ‘@lﬁhy JRinQ)g 0%yt Haaph ‘@éeﬂyl- -Phenyl 3'qum01meethan0
(23R) t ﬁ br Oﬁﬂ'rcﬁn Eanﬁtdfefﬁi"tsféydo@sﬁhﬁﬂ& ﬁidii}i bf 6-bromo-a.-[2- (dlmeth lamino) ethﬁl ]-2- >

met hoxy- a n i No 0 -
hydr oxyd?/na ?tﬁ????'?'rﬁpﬂ%alﬁ‘gy% q’f %/5132 ‘H?q%t)i th Eﬁ%ﬁ?a?f Lre&ggfndxgl t. 15
Second e?bodihirelt- hytkowdrrxaahiyO[Zridd s’ éﬂ{lﬁéh]@ombqspbsaplaﬂ axldeer aaletivativeay of

' so lpﬁt ng 3@7&%&%@@5& Benfacchrilh MRpRCEAThIANES 4 processhdieH X

n - quil no
salt o?(ocR %S¥ 6-br0r910 -Q-[2- (dlmethylammo)ethyl] 2-methoxy-q-1-naphthalenyl-f3-
phenyl-3-quinolineethanol and the resolution agent crystallizes.

25  Therefore, the present invention also relates to a process for isolating (oS, BR)-6-
bromo-0-[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-$-phenyl-3-
quinolineethanol from a mixture of stereoisomeric forms of 6-bromo-¢-[2-
(dimethylamino)ethyl]-2-methoxy-a- 1 -naphthalenyl-B-phenyl-3-quinolineethanol by
optical resolution with chiral 4-hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]dioxaphosphepin

30  4-oxide or a derivative thereof as resolution agent, wherein the salt of (R, S)-6-
bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-.- 1 -naphthalenyl-B-phenyl-3-
quinolineethanol and the resolution agent crystallizes, said process comprising
a) reacting a mixture of stereoisomeric forms of 6-bromo-o.-[2-(dimethylamino)ethyl]-
2-methoxy-- 1-naphthalenyl-f3-phenyl-3-quinolineethanol with said resolution agent in

35 asuitable solvent;

b) separating the resulting salt of (aR, BS)-6-bromo-a-{2-(dimethylamino)ethyl]-2-
methoxy-0-1-naphthalenyl-3-phenyl-3-quinolineethanol and said resolution agent from
the reaction mixture obtained under a);



froma m xture of stereoisoneric forns of

6- br ono- a- [ 2- (di net hyl am no) et hyl ] - 2-

met hoxy- a- | - napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol by optical resolution
with 20 chiral 4-hydroxydi naphtho[2,1-d:1",2'-f][I, 3, 2] di oxaphosphepi n
4-oxi de or a derivative thereof as resl(al utlon agent according to the
present invention is a process wherein the salt of (aR

[ 3S) - 6-brono t hyl am no) et hyl met hoxy-a-1 -na ht hal enyl - ( 3-
phenyl - 3- un%@?%ﬂ%@nﬁg) gé’ﬁﬂn‘l “Hd2 T(@‘gft?}}l)/ FmyRO)eY 't2 @P‘?@%Ya tlrzes. 25

Ther ef ore, hhghtimlenybfiphemp-Srjuirtinedtianol fdratieTediduabmpthet Bqsad bbtained ol at i ng
(as, (3R -6-

br ono- a- [ 2- (serSe‘c)aﬁ?/tfngr%hen{)e)sm?inﬁ/fajhfﬁommteﬁ%aftlgnamX“nght hal enyl - ( 3- phenyl -
qui nol i neet hanol froma m xture of stereoisonmeric forns of 6-brono-a-[2-

I(dI et hyltsanmap&)etdltyﬂnhnw?ep}sééamvrbe) Y-hyarRydiadphmol2, {-3:1pheny| - 3- qui nol i neet hano
optic

4- hydr okycl DbRIOEE o 4-5xi5¢ ssbrofersed sl ASEMABH oo AT Gr
derivative uﬂventwlfalmelamsm aipiiocess fygasviatinghes,iR)-G-bremeat-f2-of (aR, (3S)-6-

| - 3-
br oro- a- [ 2- &angﬁ&andﬁd?%tﬂﬁ? lh?rhdxyZaﬂ% Kafe s htsh@hﬁsal d;ﬁélo@ﬂ‘s&y 3

qui nol i neet utron a |ze rocess

conpri si ng &MKEHRS |SFF§e°é§°fﬂe¥3€ fors of 6 ?f%‘i“é@r[%ﬂ‘ﬁ}eﬂtﬂ%?%thﬁﬂ 2-feth oxy-

6- br ono-1a- [ 2=1- dapliﬁialvjiytaIMpheDyG}Biminbhneethanol by optical resolution with (11bS)-4- _

2- met hoxy- ag}a na g*h%&gofl(ﬁzfﬁﬁb%i]d%x%’%‘ quleglge‘eéxq&naglrfs\[%hllan%g‘h resol ution

agent in of (aR
[ 3S) - 6- br ormmare[mﬂle sl hasft(Bil B trbipatory3-(dimethylamino)ethyl]-2- methoxy-oc-l-
met hoxy- a- | nish ﬂéﬁ?l? ¥bryl-3:=iRMYbet BmELind Ghd r@ﬁﬂﬁthﬁm@&m@?ﬁmﬂﬂeﬁ shigsol ution
agent from the reacti,on m xture obtained under a); -14- i sol ating (asS,
( 3R) - 6- br onBP4EF EOTBHEE hy| ani no) et hyl ] - 2- net hoxy- a- 1-
napht haligny la) fe8etinganyilxtuse qiatere)dlsormmlﬁanmlof 6 +boomé-oel 2r(dBnethsddminoletigt]- | i qui d
obt ai ned aht § t ture 5
For this ai fereouR! BapRlubilh o fipiiud-QlinaRebnid i A6g 1agt oAk
[ 1, 3, 2] di ox&SWEDISHEOPIERL 4- oxi de is a preferred resol uti on agent and therefore
E 2% p g e; ent b) sepuatihg o r@shﬁmg k&t it (6R, PY)-Gbivnca$3-(difkthyhaling)ethgl]-£as,

romg
(di net hyl am ng‘)"LéYr?‘ {-paphthale b RPheny-3:auinefineatheang] anf saidiesolition agent B8 neet hano
| from 24 m‘tbetrmceommlml@robtﬁl@dmd‘?r@),f orns of
6- br omo- a- [ 2y kslr 3ﬁ) ash}&ﬁdmllz ainrmryhm,yom 1]-2-methoxy-a-1-

aI-naphthaIe |noI|ne hano i.ca Lon with
(11 bS) - 4- hyeR %@9%%5 9%6{32‘1"%0&"’&““"?0 ‘%‘]‘P%’ 352%&?8’? lﬂ%‘ﬁﬁ@ﬁ‘? -oxi de as
resol uti on afi@ntparatidgalieresultigesadteftdm the réaafon mixture.

(3S) - 6- brono-a- [ 2- (di met hyl am no) et hyl ] - 2- net hoxy- a- 1-

napht hal enyl - t(hB henyl - 3- qui nol i neet hanol and the resol ution agent

crystal 1zednthg gtqnatme&@@@e&@wﬁmb ,ahgve preferred embodiments of the solvent used

under a) and the amount of resolution agent, in particular (11bS)-4-

hydroxydinaphtho(2,1-d:1°,2°-f][1,3,2]dioxaphosphepin 4-oxide, are comparable with

what is described hereinabove for the first embodiment. Thus, all the above described

preferred embodiments for solvent under a) and amount of resolution agent, also apply
30 for the second embodiment.

Also the seeding procedure described hereinabove for the first embodiment applies for
the second embodiment, meaning that preferred embodiments of the alternative process
encompasses a process wherein the reaction mixture under a) is seeded with seeds of
35 the salt of (&R, BS)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-
naphthalenyl-3-phenyl-3-quinolineethanol and chiral 4-hydroxydinaphtho[2,1-d:1°,2’-
f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof, in particular with seeds of
(oR, BS)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a- 1 -naphthalenyl-3-phenyl-



15 a) reacting a m xture of stereoisoneric forns of

6- br ono- a- [ 2- (di net hyl am no) et hyl ] -

2- met hoxy- ( x- 1 - napht hal enyl - [ 3- phenyl - 3- qui nol i neet hanol with said
resolution agent in a suitable solvent; b) separating the resulting salt of
(aR, [38)-6-bronD-a-[2-(dinethylanino)e’ yl]-2-

met hoxy- a- | - napht hal enyl - ( 3- phenyl - 3- quinol i neet hanol and said resol ution
agent from O,tgg égaction m Xt ure obtai ned undqr,?&' c} i sol ating (aS,

[ 3R) - 6- br oo uipelmeethanal | h)-Adyerorydinaphthod. Frdidy. 25111 L3

napht hal enyI digAphdspheplin S-ofide B4lt. | THeatdiz Rk bd 4dded bé’f@rerﬁﬂi'n@lﬂl% refditiomr | iquid

obtai ned afdety S IRALALARADE, 16T AR SAbhubf S e SRSLHOMT Ure, 29

In the alter ive processes BRI e % of the
sol vent usedr pmf@reblyé?yfomdtafﬂer addingrthe molute@cﬁgantu to mearg@mn njixpwisaint i cul ar

(11 bS) - 4-5 hygewgy dithaeiat Rebdbed!fol thedirstlehbbditeal, di 0xaphosphepin 4- oxi de, are
conparable with  what is described herei nabove for the first enbodi nent.

Thus, all the above described preferred enbodi ments for sol vent under a)
and anount deedsesfdhasaltaf (@RdIR);6-rbmo-oa[2p(dimetBylarhin )ethyd]-2-awtdy-erbodi nent .

Al so the segg] 1B5ARE JgFeTs) odi ment
applies for pﬁ'tﬁa Qﬁeﬂ ?ﬁ@*éhﬁbﬂgaﬁrr@ﬁ?aﬂan%z%@n ﬁz};? yére*}f(ﬁﬂ?gglb[ez%dgr? ment s of

the alter natfl \}é %?@E%QSP}IEHB&P&&%%§ dﬁrlﬂ“&%ﬂ@éeoiﬁﬁépélﬁﬁul%e4séﬁé@‘30n m xture
under a)io s FHederdmaid-f2- @ﬁiﬁdﬁyl@rﬁuno%yﬂ]@n&&io&y—@f-l -a@fRthalenyl-B-phenyl-3-

(3S) - 6brorm??[, 1 T, | t hox

napht hal enqu %eé%?np PM ﬂ%ﬁ?’%’g}&%“h}‘% Igel ? é(r]jﬁl% 2]

4- hydr oxydi rfhmp plepin ﬁ‘ollde salt, carf hq obtaigedofram p;camhsisphémmd@r@%sa% or a
derivative té&é‘ér@i%,to th@ s%ﬁ&bﬁl%cﬁﬁmeﬂv th seeds of ((xR

(3S) - 6-brono-a-[2-(di met hyl am no) et hyl ] - 2- net hoxy- a- | - napht hal enyl - ( 3- phenyl
-15- 3-quinolineethanol *(I |bS)-4-hydroxydi naphtho[2,1-d:1",2"-f][1, 3, 2]

di oxaphoﬁpheﬁn’r thesecond denbedimient, Tihiealsepdferred o atnlﬂt}mjtém:luﬂuﬁfagtem ta debi ng the

resol ution B mlifhute t on agent
to the reactl on _m xt urggasgﬁ;ﬁ)éﬂeoglrer%ﬁwgg n&?ﬁes (%%Jﬁ)ggh%rgmg% ng t %ﬂﬁs’t

resol uti on Sgdedimest eapalsodhespdior Fheﬁﬁ‘amé emppdimentaal ogy with what is

descri bed for the f| rst enbodi ment. Seeds of the salt of ((xR

[3S)-6-bro 2- net

napht hal en;ﬁn % mat?laé" ﬁ8f]?%§%?ﬁaé%¥8lpm§ﬁﬁ @ﬁx}'g}fn ¢ of stereoisomeric

4- hydr ox3adi rfapm of - 121‘01110611 [2-(dimethyTpminopting l52-methonpsp happhthalenyk S pbemyl- a
derivative tNgigdfnecthihdd &' didstdoidoneads of ((XR, 10

(3S) - 6-brono-a-[2-(di met hyl am no) et hyl ] - 2- met hoxy- a- I-napht haI enyl - ( 3- phenyl
-3- quinolineethanol * (1l bS)-4-hydroxydi naphtho[2,1-d:1"',2'-f][1, 3, 2]

di oxaphospheks the flormed et GfqR, B&)a&btmmoedn{%(dimdth&lamﬂnqoﬂhjdﬂ-GUﬁétlyo:qyem-fl or ned
processes

naphthalenyl-f3-phenyl-3-quinolineethanol and chiral 4-hydroxydinaphtho[2,1-d:1°,2’-
25 f][1,3,2]dioxaphosphepin 4-oxide or a derivative thereof, in particular (aR, BS)-6-
bromo-a.-[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-3-phenyl-3-
quinolineethanol * (11bS)-4-hydroxydinaphtho{2,1-d:1°,2°-][1,3,2]
dioxaphosphepin 4-oxide salt, crystallizes, it can be separated from the reaction mixture
by for instance filtration.
30
When using diastereoisomer A as the mixture of stereoisomeric forms of 6-bromo-«-
[2-(dimethylamino)ethyl]-2-methoxy-o.-1 -naphthalenyl-R-phenyl-3-quinolineethanol,
the desired (S, BR) enantiomer can be isolated from the residual mother liquid by for
instance extraction with a suitable solvent. An example of a suitable extraction solvent
35 is for instance toluene and an alkaline aqueous solution, e.g. an aqueous K,COs
solution. The residual amount of the resolution agent in the mother liquid will be
retained in the alkaline aqueous layer, whereas the desired (oS, fR) enantiomer will be
present in the organic layer. After separating the organic layer from the aqueous layer



according to the second enbodi nent. 15 For the second enbodinment, it is also
preferred to add the resolution agent to the reaction mxture as a
solution. The sanme solvents as descri bed herei nabove for the first

enbodi ment can al so be used for the second enbodinment. In a preferred
enbodi nrent of the alternative process, ge m xture of stereoisoneric 20
fornms of Adl

6- br ono- a-[ 2- (di net hyl am no) et h - 2-met hoxy- a- | - napht hal enyl - ( 3- phenyl -

3- qui nol i nee‘fsgi’tﬁr‘?gﬁﬁm ewﬁkk%ﬂr ?3 illeg persgn,isaid organipddyes sam bof  (aR

(3S) - 6- br Ormeoaee{nﬁa’(ed Itmmfyhgsb Aot insthideluyitldr-vdcutid, hedylting i the desired (oS, BR)
naphthalenyl §W$ﬂ§ - 3- qU|noI|neethanoI and chiral

4- hydroxydlnap 2,1-d:1',2' - 25 f][ 1,3, 2]di oxaphosphepin 4-oxide or a
derivative thereof, in partlcular (aR, (3S9)-6

b r omo: ?nﬁt (Aintmtiw ﬂib @s )ég%nn%nig?&dﬁ@ﬁ%{sho@atgd fr&ﬁmtet&ﬁhm)ﬂoﬂ?er HQ&%HY'
gl oxaphosphgﬁ' h’l%}}‘ﬁgm)g?ﬁpp&fﬁé¥g’:bf’$g’§g Q[[hf “?931?? biguéé?)‘é‘réﬁtédmf‘ t he

reacti on m xafistegcoisomefio forims stharetrethé idesined (aS)BR) 8fanviliewer ispredgmikianty er eoi soner

A as the m X tef Qfn I ' of 6-brono-a-

[ 2- (di nmet hyréarm no) etp?ultea tgme&?ﬁ%%?&-n%%)%r'

- napht hal enyl - 3- phenyl 3-qui nolineethanol, the desired (aS, [3R) enanti omer
can be i spl arled)bfth(uSeBR)&‘ﬁhxdib&ieraﬁﬂkbeﬁmhérqw t)lize O a shilbleAaBRnteXt racti on

wth a sui taé)é% 38%1‘6'13"{' q%ggﬁ) ff?g%er(ﬂngif i table extract ion solvent 35 is

for instance uene and $ solution, e.g. an aqueous K2C03
sol ution. The residual am)unt of the resolution agent in the nother liquid
will be ret@nfR6lsbfa mﬂﬁu@'dﬁ@t’e#eﬂﬁoﬁ%’@ﬁﬁﬁs J)iaélﬁrromo\l@-?f eas the desired ((xS,
[3R) enanti oner. .l T > h rgani After se arating the
organi c | ayef e of 5 23 i nown to the
skilled per s&nmlxtaa:lcd stere@wonrerld: ﬁyms of:éz-lbrdnm a([Md:methyhirmdo)bthyk]ﬂymethsxy-f or

i nstance unggy %ﬁﬁﬂ%ﬂ@ﬂgl Befgr%wgnmmwﬁmﬁ?mcglaﬁlggzrgﬁre&ds%ﬁ r ASRRRY ! ORL -

Al ternativel y, t1oner resi dual

mot her | i qui W eéﬁﬁ:&ﬁ?ﬁh@“@ﬁ@f (9% BB ¥-§-bsgma- ﬁ‘ézf(ﬁ#’%eﬁh)’é%é@ﬂeﬂ*éfﬂtz' The not her
liquidis i nnéta@;ty-@.lmapmumenqua‘ r&hﬁraqmﬁmﬂaém@nd‘l N t0he ORI, Canftiee desired

Chant | oy eq”r%‘v%%faf’a%“%oaéasa@@%%%’e?‘gw??@ﬂ%es LG i OTRR Sfhioy e, (2R 139
recryst ald i Zieebrporatad bereindlylrefesntesent, e.g. ethanol or toluene, as is

descri bed hereinafter. Synthesis of a m xture of stereoisoneric forns of
6- brono-a-[ 2

‘0! [l 5 - ll

Alternatlvely, a mixture of stereoisomeric forms of 6-bromo-c-

[2-(dimethylamino)ethyl]-2-methoxy-a- 1 -naphthalenyl-3-phenyl-3-quinolineethanol

can also be prepared by reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-

25  diisopropylamide and (3-dimethylamino)-1’-propionaphthone in a suitable solvent,
such as for example an apolar aprotonic solvent such as an ether, preferably
tetrahydrofuran, preferably at reduced temperature, such as a temperature below 0 °C,
more preferably at —70 to —80 °C, followed by adding a suitable acid, such as for
example acetic acid.

30  The thus obtained mixture of stereoisomeric forms of 6-bromo-0.-[2-
(dimethylamino)ethyl]-2-methoxy-.- 1-naphthalenyl-f3-phenyl-3-quinolineethanol can
optionally be enriched with diastereoisomer A by seeding the reaction mixture with
diastereoisomer B, obtained in previous preparation processes according to the present
invention or obtained according to the protocol described in WO 2004/011436, in order

35  to promote crystallization of diastereoisomer B followed by filtering off said

diastereoisomer B. The resulting mixture of stereoisomeric forms can optionally

further be enriched with diastereoisomer A by crystallization from a suitable solvent,

such as for example ethanol. Enrichment (or purification) of a reaction mixture with a



(di net hyl am no) et hyl | - 2- met hoxy-a- |

- napht ha] enyl - [ 3- phenyl - 3- gui nol i neet hanol 15 A m xture of stereoisoneric
forms of 6-bronp-a-[2-(di met hyl am no) et hyl ] - 2- met hoxy-

a- | - napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol i ncl udi ng di ast ereoi sonmer A
from which the desired enanti oner (aS,1

(3R) - 6- brono- a-[ 2- (di met hyl am no) et hyl ]72

met hoxy- a- 1- napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol is to be isolated, can
be prepar edPecifiodiastergoisemenns epangipmemeas shet Beaetiq of hadspeifiy 0 1 1 43 6,
which is 20 digsteédisoner ofledabitficihét RYthd Gh&'dRB &Sincrédsk@r Natively, a mxture of
stereoi soneric forns of 6-brono-a- [2-(dinethylam no)ethyl]-2-nethoxy-a- |

- napht hal enyl - [ 3- phenyl -3 -quino lineethano | can al so be prepared by
reacting 3- bEws,the pregenbimyertionmish oxdgteuiforagiroeess for preparing(SnPRB6-bromo-o-

di i sopropy! qm(dﬁneﬂ?ﬂ&ﬁﬁo)@thyﬁiﬁﬂﬁhﬁﬂiﬁ@)ltﬁphEEEWIW%?ﬁ9-ﬂ%b%&ﬂﬁhﬁlf abl e

sol vent, such as r eXanpl'e an apol ar aprotonic solvent such as an ether,
preferably SPENFHTTHOITERE, preferably at reduced tenperature, such as a

t enper at ur e d)edaoting)3-Benzyhé-beonm-2-hettwlayyuindline $othtlivhiuBiSopropylimidedndy addi ng
a suitable i . f . - J ' ai ned

T xture of QpemefitaniBs.  BlopoflRMRaE R Sliafte 35 i, sith I IO

(di net hyl aniarelpespigtopiczolygntisystyasan pther, preferably tetrahydrofuran, preferably at

- napht hajeenykducad Ritparature sGeH 4 tbRpRhRRBRIoWERPC, RSV dddinB@ sBitdblehed with
di ast ereoi soner A %gfseeqll nlg t he reaction mxture with™ di astereoi soner B,
obt ai ned i n 35FetHch 33 95 cENmplE prey aﬂﬁo@gsses according to the present

i nvent i on orb)ddolating éuS,4R) er-bfomg- - 2 -(direethylammoethydle2-oveithvayg-o- - WO 20041011436,
in order 35 PRI eSS hihd ERED] RhmIhERbREE QF $RRBsoted kG b

filtering off sai di astereol soner B. The resulting m Xxture of
st er eoi some rq‘EroF’quT{;Z'E,‘g‘Hetgblﬂnﬁ}?%%}] -2-Amethopy0L- b‘éa@ﬁli‘q?%’Wéﬁ’RkF’Ma -
di ast er ems s ajurfoliAedtyanol ytdindd undert 4) b ubihg ohifal dthydmaldingghkhoent ,  such as for

exanpl e et hapql . Enrd Jfication . op. m xture with a

L P spec 1 idibel Al AB b RberRlih o B of W erlen e BERSE S Pl 07 100

speci fic diGthRrehydsoxwdinaphthelddrd:1 oirefl[ 183 1dinxepbosphepin Aexide, pagerdingsed. Thus,

the present tMeibieits a4 SRcriRldHeRMmabSveRinYafticB s tHeQTrstRifbRAAE ( (XS,

[3R) - 6-bromp-a- 5 [ 2-(di nethyl am no)ethyl] - 2- met hoxy- (x- |

- napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol, said process conprising a)

r eact i ng203- H@min pthebwbrdsytbe Breset myrntipniafsolrelates wi & prot¢dss for isvlating §aRHid®)y | am de

and (3-di g ,_f0 ' | 1H | LDy A nSAH aSAk¥ER’Rt, such as for
e BR8hd 6, gz;gdaﬂqem?{: Big aﬁﬁrﬁsmﬂouc xZQx ?nﬁﬁﬂt&aﬁ?{yﬁf 8%;}@%@

exanpl e an apol ar otonfc solven s an ‘et referably
t et r ahydr of UuIRlingsthangl fxern ¢ mixtutefisiearpisomerie fRms &f LM Gd3- as a t enperat ure
bel ow 0 C, f(@inetivydainiby)ethgtii2hethosy tit 1addp@thalenyl-B-phenyl-3-quinolineethanol

according to above-described processes, wherein the mixture of the stereoisomeric

25  forms is obtained by
a) reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-diisopropylamide and
(3-dimethylamino)- 1°-propionaphthone in a suitable solvent, such as for example an
apolar aprotonic solvent such as an ether, preferably tetrahydrofuran, preferably at
reduced temperature, such as a temperature below 0 °C, followed by adding a suitable
30  acid, such as for example acetic acid.

The present invention also relates to a process comprising

a) reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-diisopropylamide and

(3-dimethylamino)-1’-propionaphthone in a suitable solvent, such as for example an
35  apolar aprotonic solvent such as an ether, preferably tetrahydrofuran, preferably at

reduced temperature, such as a temperature below 0 °C, followed by adding a suitable

acid, such as for example acetic acid;



acid, such as for exanple acetic acid; and b) isolating (aS,
[ 3R) - 6- br onp- a- [ 2- (di net hyl am no) et hyl ] - 2- net hoxy- a- 1-
napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol fromthe m xture of stereoisoneric
forms of 6-brono-a-[2-(dinmethyl am no)et hyl ]-2-nmet hoxy-(x- |
- napht hal enyl - (3- phenyl -3 15 qui nol i neet hanol obtai ned under a) by using
chiral 4-hydroxydi naphtho [2,1-d:1",2'1§][1, 3, 2] di oxaphosphepi n 4-oxi de or
a derivative thereof, in particular
(11 bR -4-hy B h o1 2 -1 111,33 2] di oxaphosphepi n 4- oxi de,
accor di ng %%ﬁ%x@?é@é@@%&ggt&é IBg‘b‘[Iﬁgg ﬁn%‘g%@é?p\"ﬁﬁ AP BSCU ar the
first embodimishire OXOSCER)-brbmee-[dddisnethylamingetbpdtmethoxsneilon al so rel ates
'E(Z) ?d_pr Ofﬁs lsnaf)l_ithalbﬁﬂjh Heﬂ%ﬁ-&ﬁolb@a}lwoﬁ"aﬁﬁ @mﬁ?@: 6-br01110- 2 bhenvl - 3

- (di et hy no).et hyl |- 2- oxy- a- - en ‘71: enyl -3 -
qui nol i neet HZ{{]@F’E’%}WE#BA)H{ H%r"@etﬁgxys'?'éf’@ﬁpg‘ q{aﬁbpl?%y L '%ﬁ%’l%ﬂ‘éﬁ’ﬂi» a-[ 2-
(di met hylsambyoymbhiyg fac2mivehixony ef(oR, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-
- napht hal enylsif 3 R08! 191 HeREEE- ' _al -descri bed
processes, V\heetrfgxlyﬁ&l? %b%ﬁiwrl%%eﬂﬁﬁ%&@ﬁ@ng%@%%% (gg?%ﬁf g??r%\{ﬁqg obt ai ned by
a) reacting [B(dEwiplagneednd-2onehor0gy qraphbpiend- fpharyl-3-quinolineethanol,
lithiumdii S teyeadbsimiand; (3-di met hyl am no)-1' - propi onaphthone in a

sui tabl e sol yvent.. s for exa e apol ar rot.oni ¢ sol vent such as
an et her, prcéfsgﬁagggy@ﬁé'V8?8%&21¢9m%£’@%&8%1%1é'me FNCE t enper at ur e,
such as ® t ewphthalenyl-@-phenyivi-quit)lineethanphédmihe mildune gf steenisombrieforBOofici d,
such as for @%ﬁ?&lcﬁ[ﬁ&ﬁﬁ{bﬁ{ﬁﬁﬁ& et%}]jﬂ-z%e%ﬁﬁ Ia—ﬁ-’ﬁ!@{i%%?ﬁ(l)— Lohgnyi&y.at es to a

1 i um of 1 SHRUPSAIE e BifRs Shdar R g FBrR ACpSe SR BAp v [ 4
sui t abl e sol[vgMdiosdphbsphepih droxtdediplderiaive Gleredf)ah partiegaqlt bR )e4-sol vent such
Such as ot YRRl EhARerFid 0N LA anRisBAGIRP ol act BN REmE ST AR
as for elanpirecesseeas deserdted hereirgbovs) ingnarticeler thy firgrempodiniept.ng) the reaction
m xture obtained under a) with the racemc mxture of ((xS,
o et S B AT e oL el s
[ 2- (di met hylGbiomo)}we {2 (dilhetBylastinudotlyyl h24methoxy-a- 1 -naphthalenyl-f3-phenyl-3-
2 1t ANy R SRy o BRI 2 © 1 xure o
et hoxy 2. | EDIREIBRIFY| 5 PRRYT-al- wnBlen Helbphembp-auinalinesiapels) -
6- brono- a- [adcdrding®d bovaidestaibed protdsses; Widréif e-rhixturé of the stereoisomeric
- napht hal enyflofn[‘s:’ml-S %Qt%rr%(li B):')" quino lineethanol, fromthe reaction m xture;
a) reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-diisopropylamide and
(3-dimethylamino)-1’-propionaphthone in a suitable solvent, such as for example an

25  apolar aprotonic solvent such as an ether, preferably tetrahydrofuran, preferably at
reduced temperature, such as a temperature below 0 °C, followed by adding a suitable
acid, such as for example acetic acid;

b) enriching (purifying) the mixture obtained under a) with the racemic mixture of (aS,
BR)-6-bromo-0.-[2-(dimethylamino)ethyl]-2-methoxy-o- 1 -naphthalenyl-3-phenyl-3-

30  quinolineethanol and (R, S)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-o-1-
naphthalenyl-B-phenyl-3-quinolineethanol, by removing racemic mixture of (&S, 3S)-
6-bromo-0.-[2-(dimethylamino)ethyl]-2-methoxy-«-1-naphthalenyl-3-phenyl-3-
quinolineethanol and (0R, BR)-6-bromo-o-[2-(dimethylamino)ethyl]-2-methoxy-c-1-
naphthalenyl-f3-phenyl-3-quinolineethanol from the reaction mixture.

35
The present invention also relates to a process comprising
a) reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-diisopropylamide and
(3-dimethylamino)-1’-propionaphthone in a suitable solvent, such as for example an



c) isolating (as, (3R)-6-brono-a-[2-(dinethylam no)ethyl]-2-nethoxy-a-1 10
napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol fromthe m xture of stereoisoneric
forms of 6-brono-a-[2-(dinethylam no)ethyl]-2-methoxy-(X-

- napht hal enyl - [ 3- phenyl - 3- qui nol i neet hanol obtai ned under b) by using
chiral 4-hydroxydi naphtho[2,1-d:1',2'-t] [1,3,2]di oxaphosphepi n 4-oxi de or
a derivative thereof, in particular (11pR) -4-

hydr oxydi napht ho[ 2, 1-d: 1", 2" -f][ 1, 3, 2] di oxaphosphepi n 4-oxi de, according to
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(3- di net hyl afi(digyethylaming gl&r&pfﬁ%th@w«aa-ilmaah@ﬂplfsé*&-@egblr gwipolinggthanols f or
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t et rahydro ed . ture a t erature
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aci d; b)loend?-éqflmglﬂapum)ﬁtwldr%)mﬁh@(ymhltnapbthdbt!}é-iﬁﬂdanlﬂﬂﬁeuin@l)’neﬂihml,t he
racem Cbm Xtineth@fredcBch m?]xtlllre; , .

L apit hal o) CpME i e bl YRRl SRS B Pt

( 35% : ﬁ- Ibr 0nT(dimeElBrle(ndhm’r)emW42mmhl1h@)euhyﬁabhfhamlkﬁ9pben§1_-3-quinolinee;hanol_frotm f
napht hal eny - = 3- QL. - - xture o
(25, (3. didrRadRi iyt GRS LBET 120 lﬁsﬁﬁ?ﬁﬁ%fﬁ?f%ﬁ? &

- napht hal’en@lcolmsl o598 fihrer/gcohel mirinre rreferahlyoin agoliok whetein the alcohol is

apht hal enyr et o o i LR 2o on i xture. 35 Th
na al enyl = ( 3- phenyd 3~ qui nol i neet.ha I 0 reaction, m xture. e
pr gsent i nz gslogﬁm%ﬂ%% B?%%é%rg@oi%&é&ﬂ?%@@%%h%f‘ﬁ oéy'quact i ng

3- benzyl - 6- maphthalenyiBt phenylchuquing lingethaniol fromnithdunixurd of sterspisppérimforas efhd

(3-di met hyl %'JBrBHQ):oL'[Z-wiﬂ&hﬂﬁﬁﬂméﬂgfgfz-h@t}ﬁx?‘&-i-ﬂ?ﬂiﬁha?é?l LB Phenytdch as for

exanpl e an -19- apaql ar, aprotoniC vent such _ as an_ etfher referably

t et r ahy dof (uHelinesthapalobipigedinder,cd hy uipe ?@Wﬁé‘t}‘é{@@ﬁ@m@ﬁwtza -’ Lefiper at ur e

bel ow 0 C, f{0B]29diexthphysphein 4@xile dtih Hablative thededf, ispeeticudar (1 tIR)exanpl e acetic

aci d; ) -enny 1l DindindPs!h ol ¥ 1,8 DR ERRSHRDiI-ShE SO Al under a)
processes as described hereinabove, in particular the first embodiment.

25 Or in other words, the present invention also relates to a process for isolating (oS, BR)-
6-bromo-o-[2-(dimethylamino)ethyl]-2-methoxy-o.- 1-naphthalenyl-3-phenyl-3-
quinolineethanol from a mixture of stereoisomeric forms of 6-bromo-«-[2-
(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-3-phenyl-3-quinolineethanol
according to above-described processes, wherein the mixture of the stereoisomeric

30 forms is obtained by
a) reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-diisopropylamide and
(3-dimethylamino)-1’-propionaphthone in a suitable solvent, such as for example an
apolar aprotonic solvent such as an ether, preferably tetrahydrofuran, preferably at
reduced temperature, such as a temperature below 0 °C, followed by adding a suitable

35  acid, such as for example acetic acid;

b) enriching (purifying) the mixture obtained under a) with the racemic mixture of (oS,
BR)-6-bromo-0-[2-(dimethylamino)ethyl]-2-methoxy-c-1-naphthalenyl-[3-phenyl-3-
quinolineethanol and (R, $S)-6-bromo--[2-(dimethylamino)ethyl]-2-methoxy-o-1-



5 mxture of (aS, (3R)-6-bronp-a-[2-(dinethylam no)ethyl]-2-nethoxy-a-1-
napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol and ( (xR, (3S)- 6-brono- a-

[ 2- (di met hyl ami no) et hyl ] - 2- met hoxy- a- |

- napht hal enyl - ( 3- phenyl - 3- qui nol i neethano 1, by renoving racem c m xture of
((xR, (3R)-6-brono-a-[2-(di nethyl am no) et hyl]-2-

met hoxy- a- | - napht hal enyl - ( 3- phenyl - 3- quignol i neet hanol and (aS, (3S)-

6- bromo-a 1o

2-(di nmeth | | t
hanol 1 r oRR ISty b itadeiol D RRRMIT A e BSs g9 no ree
st er eoi soneﬁr@om@ﬂ'rb? @imghyjaming)ethy] 5! ﬂ@@ﬂmﬂh&h@ﬁh@@ﬂ-lﬁ@ﬁ@ﬁmt hoxy- (x- |
- napht hal engbm()ﬁndéhﬁﬂd’l'ana(m' ﬁmte-mﬁfot@[m(dlmémﬁmmﬁdmﬁ]a@qﬁém Ig.xt ure

obt ai ned un a,sui tabl.e . sol ven for._exanp] e an 15 al cohol
or an et her Pﬁ?}’é]b%%’lyp%@f"ﬂﬁl 'q“b’Foé‘f“é‘?ﬂ%fBP{/ﬁ%’H rE?ﬂ‘i‘BP mi g}?)* the al cohol is
pref erabby €} trastaihzmgdhetrhslltmgrs@remspnpnefﬁﬁmblfﬁ-hrmm-ahfwrof uran; d) isolating

hapht hal eﬁy? e Eﬂﬂ{lg?7‘%*‘Pf‘ﬁ%‘f%@?%’%hﬁ?‘“f AR et 8 comer

forms of ISWamlT@e( pAer ) i3 etit lp]sogexﬁret hoxy-a- | -naphthal enyl -

( 3- phenyl - 3 20 qU|noI|neethanoI obt ai ned under c¢) by using chiral

4- hydr oxydi dP T2 1] [1, 3, 2] di oxaphosphepi n 4-oxide or a
derivative ; cuI ar (11bR) 4-

hydr oxydionaghPrepprRtion of a mix: eficoprmieitpbremori-#2-oxi de, according to
the proces$@imetlas rB&h&{ H4BhthAlBn Heﬁ Lﬁ uihOtheb iRl enbodi ment.

25 O in other words, e present rnventron also relates to a process for

isolating ((XS, (3R)- 6-brono-a-[2-(dinethylam no)ethyl]-2-methoxy-a-|I

- napht hal eng¥ep(8- phenyl - 3- qui nol i neet hanol froma m xture of stereoisoneric

forns of 6- bo -a}{/Z (di m et hyl am no) .ethyl] -2 -meth oxy- (x- | -naphthal
; Z I (b QF

eny |-(3 -ph s E% ipol i ano~  according to above-described
processes, ' e m xture of the stereoi sonmeric 30 fornms is obtained
by a) reacti banzyl -9 ono xyqui noline with

lithiumdiid am de and (4 yl am no) -1' - propi onapht hone in a

sui tabl e solvent such as for exaffpl € an apol ar aprotonic solvent such as
an et herts pr(Bﬂﬁniaﬂliylammel t apryplivndphithane-Hal 6f8st7ad)|183.8 immd P dus didsolwdper at ur e,

h t id,
Such as for REEATY 8 i sifediofs «f R mIRY athbeAi it Sobfil farclu !
obt ai ned und@¥&r46g; Wﬂhnqlhé(a?r g@é‘hﬂsca 3 %t sgh:@omn W@t@ aﬂd the reaction mixture
(3R) - 6- br onRyag sfirdsd( et I'O?fohw AkuRe) %lbéﬂe](i(?s' daqwedamdlthe mixture was

- napht hal eny], ({’s‘ P | i et han é/"
(3856 br onstized BF PERAS ety RY sopatin e JO4E: Toste organic laer,
20  water (100 g) was added and stirring was continued for 10 to 15 minutes, followed by

separation of the layers. The organic layer was concentrated in vacuo at 50 to 60 °C,
yielding 98,2 % of (3-dimethylamino)-1’-propionaphthone.

Step B

25

To tetrahydrofuran (74 g) was added lithium diisopropylamide (92.4 g; 228 mmol) as a
25 % solution in tetrahydrofuran, heptane and ethylbenzene under N, atmosphere at 20
to 25°C. The solution was cooled to —70 to ~80 °C and 3-benzyl-6-bromo-2-



napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol , by renoving racem c m xture of

(aS, (3S)- 6-bronp-a- [2-(dinethylam no)ethyl]-2-nethoxy-a- |

- napht hal enyl - ( 3- phenyl -3 - qui nol i neet hanol and (aR,

(3R) - 6- br ono- a- [ 2- (di et hyl am no) et hyl ] - 2- net hoxy- a- 1-

napht hal enyl - [ 3- phenyl - 3- qui nol i neet hangLEf romthe reaction mxture; and 5

c) crystallizing the resulting stereoisoneric forns of 6-brono-a-|[2-

(di net hyl am no) et hyl ] - 2- met hoxy- ( x- | - napht hal enyl - ( 3- phenyl - 3- qui nol i neet han

ol from themptBexydiisaling @F&rgelé)mmollieatmmomam(% 8) was added dropwiseent .

EXPERI MENTALQUPARD0 miflutés (856 PSU @inuRE). Ofhefeddtiont Mi@ur was kG &bosogeri ¢ forns of

6- brono-a-12- 5 9

(d| met hyl am'ﬁg‘}l??(ﬁ% ] OmiputeRkat 74 tor- 8IQaFlht hal envl - ( 3- nhenvl - 3- qui nol i neet hano
Step A O\Bglutidn\ef (3-diaethid@nino}b’-prépidhaphthone 645171@)175 mmaslg)pieparapht hone- HCl

(48 47 g;5 1 dﬁgg]q §8de red for 5to
10 m nut e5s S%C§ Ht;ﬁ“g{jﬂ&t?e ﬁﬁljmﬁ%ﬁ?&%@ z tg‘:ﬂ%jre%gigﬁ nmol ) was
added as a 3DIXgyrE 6‘|“'H’cg| Hie§ &80+ SOgpiuieriat r Ahor88Cmlke Eﬂa%mf\/%mﬁl rred for

10 to 15 m nwdsssirred o - vone-§0LTSHg )4 hags (deld hand).t he m xture was stirred for
10 to 15 mnutes followed by separation of the layers. To the organic |ayer,
20 water (100 g) was added and stirring was continued for 10 to 15 m nutes,

fol |l owed by Stem@ar ation of the |ayers. The organic |ayer was concentrated in
vacuo at 50 to 60 C, yi&hding 98,2 % of

(3-di net hylam no)-1'- onapht hone. Step B\ O N~ \ \ \'y/ / Br OLi N
N ON 25 To tetrahydr n (74 g) was added lithiu sopropyl am de (92.4
g; 228 mmol )Brs iowlntetrahy rof uran ]
et hyl benzene u @@
-70 to -80 C anthB-hg

I n tetrahydrof Iran (74/ B A
m'nutes)loThe reaction m re was stirred for

g; 175 mmol)

The reaction mixture obtained in Step B was added to a precooled (-10 °C) solution of
acetic acid (39 g; 438 mmol) in tetrahydrofuran (39 g) during 10 to 30 minutes. 15
minutes after completing the addition, the mixture was seeded with diastereoisomer B
(0.05 g; 0.1 mmol) obtained from previous preparation processes and the reaction

15 mixture was stirred for 6 hours (5 to 7 hours) at 0 to 5 °C. Water (200 g) was added
dropwise during 5 to 30 minutes and the reaction mixture was stirred for 30 to 40
minutes at 0 to 5 °C. Diastereoisomer B was filtered off and washed twice with
tetrahydrofuran (30 g for each wash step). The two layers were separated.
The organic mother layer was concentrated in vacuo at 50 to 55 °C. Ethanol (250 g)

20  was added and the reaction mixture was further concentrated in vacuo at 50 to 60 °C.
The mixture was cooled during 0.5 to 1.5 hours to 0 °C (-5 to 5 °C) and stirred for 1 to
2 hours at this temperature followed by filtration. The filter residue was washed twice
with ethanol (50 g for each wash step) and the obtained product was dried at 80 °C (75
to 85 °C) in vacuo. Yield : 37.48 g of a solid containing 82.7 % (w/w) of

25  diastereoisomer A and 7.7 % (w/w) of diastereoisomer B.

B. Isolation of the specific enantiomer (S, BR)-6-bromo-0-[2-(dimethylamino)ethyl]-

2-methoxy-0.-1-naphthalenyl-B-phenyl-3-quinolineethanol from a mixture of
stereoisomeric forms by using (11bR)-4-hydroxydinaphthof2.1-d:1”,2°-

30  f][1,3,2]dioxaphosphepin 4-oxide

The solid obtained under step C (30.45 g; 50 mmol; leq.) was suspended in acetone
(193.3 g) at a temperature of 20 to 30 °C. This suspension was seeded with (&S, BR)-6-



m nutes (80-150 mnutes) at -70 to -80 C. A solution of (3-dinethylam no)-

| ' - propi onapht hone (45.7 g; 175 mmol; prepared 5 according to step A) in
tetrahydrofuran (74 g) was added dropwi se to the reaction mxture during 90
m nutes (80-150 mnutes) at -70 to -80 C. The reaction mxture was stirred
at -70 to -80 C for 14 hours (8 to 150_?;” Step COLi / Br I \' \' N _ Br
\' V. OH5MN i 2. HHUCOOH I N % 3. Ei NOe 10 The reaction m xture
obtained in Step Bz\é\ﬁ[ )aed to a precool ed (-10 C} sol utlon of acetic acid
(39 g; 438 \REABPY-IZr(dirasthuipmimplothydlodrmethoxyrp- bmhﬁtjeml B-ehey3i nutes. 15

minutes af t equimtingdtieinb "y (1t1bR)-adetilokpdinaphthe[ 271 -8118,0 ef|E 2 Hakdskbsichih
di ast er eoi sof1 i g’saltg @SO%lq%lwqa&edo@t al ?e%lopéér%?%rgﬁ%vﬁrgﬁq%gemepar ation

processes and on ure was 5 to 7 hours)

at 0 to 5 T.(lRer-hydroydipphite2ddd e -l ldioxaptospherin 3- ctxaﬂee(m&ﬁ)gut es and

the reacts orsmbun&l )/%s dissolve@ th alﬁfetﬁﬁuﬁf&udé)(as i gyt 8510350 °C ah@thds T-
Di ast ereoi so

t t tet f
(30 g for edl %?ﬁs §4‘%B)‘"a a’rtﬁléertt?/\%‘eag?’&sgsﬂﬁ@@ g@%%?‘\ém&%@“n?ﬁ@r g?%r%?cu:rg? her
| ayer was cafédatl$ atieudes. MThemdhoreattiobMnikinressaskeedet lagainwithd68, ) 20 was added
dth ' t 50 to 60 T.
The mxt ur e pamett ﬁﬁ"?‘eﬂ*?ﬁ“m%ﬁﬁlﬁ FRERY el ""%h%%}vﬁaﬁ%grﬁ% 0. and
stirred for dqinolnecshaggl,t QIQB -fhydroxedipaphtio(? kdiloR - ﬂ{/\bﬁ EPX\&P}I(FPI&Panon The
I |h | t e[) t r gsi duexl&\ﬁﬁlt\t(aﬂig@d gﬂ@hﬁﬁ;l) dtdifedeft dia pRbvioudPrefarhidn Sracdisesash ls; ep) 3$n28
e obt ai ned.pr ct was dried eld :
g of a soli grhgonUH |Slr1|§j’e§si°n?w9/% ﬁwﬁ,?orgp@%ma? @é?‘égg}]l’é@?‘?\\i’aﬁ ‘%ﬁ{lgbb_ 7 % (W w)
of di ast er ediestingete réfluxB The sespensicorwasfstitrdfos 68 miifiites (¢ 47 muinaites] indsr
(2352% ﬁog\rlogq?@le, f(ﬁb@s‘éﬂ'ﬁ‘y’%@dﬂ rﬂ) Egz@ti@gbéo °C mr?gé(t) 60 I{]nérllutes and stirring 1‘”orulr e of
st er eoi sorrerf’gq‘f’gﬁs ?li) r%s Ires ‘gdn #H ‘Hﬁ ‘}%L%{n lff"‘f"' 2' 30
11f1, 3, 21di cwcetpimcéﬁligrfmmadh wxslrktep)'h’éhe;tebulﬂngmtesldumeﬁ) glomhsrsuq:lemﬂrdﬁ‘n( 30. 45 gq;
50 ;| t f 20 t
33 Ty Sl AL A Al iSRRG f 20 10
br ono- a- [ 2- (hORFL RyP &:i heusss follopg hyﬁ%thnsmliiaqQﬁa?)ﬁQF%Jleﬁg)ﬁof«%mﬁw@sw 3-

and stirring for 45 to 75 minutes. The resulting solid was filtered off and washed with

acetone (47 g) followed by washing with toluene (55 g).

20  The obtained solid (54.96 g) was suspended in toluene (40.3 g) and treated (1.4 eq.)
with a 10 % potassium carbonate solution (4.23 g K,CO; in 38.02 g of purified water).
The mixture was heated to 80-85 °C and the aqueous layer was separated.

To the organic layer, a potassium carbonate solution (0.4 eq.) (1.23 g of K2COs in
11.07 g of purified water) was added. After stirring for 5 to 15 minutes, the aqueous

25  layer was separated and the organic layer was washed with purified water (11.8 g) at 80
to 85 °C.

The organic layer was concentrated at 55 °C (50 to 60 °C) under vacuum.

The residue was treated with ethanol (69 g) at a temperature 2 45 to 50 °C followed by
cooling within 0.5 to 1.5 hours to 0 to 5 °C and stirring for 0.5 to 1 hour at this

30 temperature. The resulting solid was filtered off, washed twice with ethanol (18 g for
each wash step) and dried in vacuo at 70 °C (65 to 75 °C). Yield : 39 % by weight (or
78% by weight calculated on the desired enantiomer) of (oS, fR)-6-bromo-a-[2-
(dimethylamino)ethyl]-2-methoxy-c-1-naphthalenyl-B-phenyl-3-quinolineethanol
(HPLC purity : > 99.6 %; enantiomeric excess > 99.8 %, m.p. 182-184 °C).

35



qui nol i neet hanol *(|I

| bR) - 4- hydr oxydi napht ho[ 2, 1-d: 1", 2' -f1[1, 3, 2] di oxaphosphepi n 4-oxi de salt

(9 ng; 0.016 mol ) obtained from preV| ous preparation processes.

(11bR) 4- hydr oxydi napht ho[ 2, 1-d: 1", 2'-f][1, 3, 2] di oxaphosphepi n 4-oxi de

(17.60 g; 5 50 mol; 1 eq.) was di ssol v in dinmethylsul foxide (38.7 g) at

40 to 50 C and this solution was added /ia a filter to the above suspension

in acetone within a tinme frane of 5 to 15 mnutes. Then, the reaction

m xture was GBS %?@%“W%WW@@‘SIWYMC'P“k BBSAQ (136 X 4.6 mm, 3 i

6- br olrr_D a- [&o(mu@dsmwn)pﬁﬁdaym&obﬂe@Bdsb@(ywaaer@ﬁﬂa@ﬁwehyhald(ﬁ)ophenyl - 3-

qui nol i neet

(11 bR) - 4- hydr oxy1 |hr4%bl e;ﬁlaTeZB 1ac§t<1mtnlf/tn¥1]1 Racga% cdd 1)?((;1)% }) elueﬂs 4- oxi de

salt (9 ny; @amsmgwlﬁlbﬁaﬁ@éd@d@ﬁfypp 40 pf Apad 90 Yoof Bhr ocesses. The

resultln pensi on was stirred for mnutes (45 to 75 nut es fol |l oned
heat |95ng nan?%??wxceﬁﬁ&agfl@ﬁgﬂ%qd&ﬂ%ﬂ& uying 3 @ncl?mndédlﬁﬁ%%é 45 to 75

m nut es) undmm) colerhh uxing aomblsilegrhadey: MO Wiger! Am2Dnitn( &@tated68e1dD in 30 to 60

m nut es and { 144 s 20 to 30 C The resulting solid

was filter edﬁ%4'¥§4a§gdf}\’gt§%éoom{l\?m“§%ﬂ\%& %ac%fs acetone (62.5g for each wash

step). The resulting residue (59 g) was suspended in acetone (185.4 g) and

t he suspension was heated to reflux and stirred under reflux for 2 hours

(1.5 to 2.5 Mwb&)neﬁ@kddawﬁd9 b) ®aokuspéndt®inabluénd @0. 95@)&911@)ateamo 89°¢.0 45

1 nut t f 7 Th filt d
of fand UasriZa it Was fesiting g s B b8 SabEIN I BheRe 1 nLaRe | (5570).
20 The obt a|snbxdosma$ epalgigo §e @anm@ué@elﬁ(ﬁdvaﬁﬂddedlmse( Ayargngghe and
treated (1. 448fion of ¥hidd] Qhelﬂ'oaﬁd?%ﬁécﬁtb‘é sfafize PélfoRalBOd féWrQ of ksZBRY K203 in

38. 02 f fied t d th
aqueoug Ioay rr:%:ge%_é%/gﬁ %WW%QJ%W% ;a "dhé(bg%i’lé?%\sﬁm 22r bon:te
sol ution (0.qhiredingetiahoPiaybeddds@CEB urther el}ianﬁl7(3g 3d)fg)wa$addeédmm$ra) was
added. A5t ClesStidn MMl s1§ n bils dodidh 145€ Sng L g RN }eéiﬂﬁézv e

separ at ECf an the or g er was _ was uri wat er at

80 to 85 Cfiltprad off a;s%h\yéhethwlgb%mt(ﬁ?as)edhatmymww t Gasalyied) under
vacuum The e mﬂe:)vgasldmtgqatoe@ dﬂ(m [ﬂ()hialbl@ino((ﬁ?z @iméthylamimj@kylpeure ? 45 to
50 Cfollowed B%lﬁ' th t]tb_ 1%_ liRefoups to 0 to 5 Cand stirring
for 0.5 to IHBUY %t I{aﬂ alﬁ’@"e‘%’ﬁg}' BRI %sul ting solid was filtered
of f, washed twice with ethanol (18 g for each wash step) and dried in vacuo
at 70 C (65 to 75 C. Yield : 39 % by weight (or 78% by weight cal cul ated
on the dgsired enantioner) of (aS, (3R)-6-brono-a-[2-

(di met hyl am no) et hyl ] - 2- met hoxy-a- |

- napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol (1-1PLC purity : > 99.6 %
enantioneric excess > 99.8 % mp. 182-184 C). 35




23 Purity was determ ned by HPLC using a YMC-Pack ODS-AQ (150 x 4.6 nm 3
m colum using as Mbile phase : Mbile phase A : water/trifluoroacetic
acid (1000 nlJm); Mobile phase B ; acetonitrile/trifluoroacetic acid (1000
m/0.8 mM); eluent gradient starting with 75 %of A and 25 % of B-*10 % of
A and 90 % of B. 5 Enantioneric excesg4was determ ned by HPLC using a
Cyclobond I RSP (250 x 4.6 nmm colum using as nobil e phase :

McOH Wat er / Ammoni um acetate (60 mJ40 m/0.154 g) adjusted to pH 7 with
aceti c @eiegs The obt ai ned product (19.0 g) was suspended in toluene (10.96

g) and heated to.90 C.. 10_.T | xture was, filtered in the heat and the
filter 1\7\62 %8%9?%Sorﬁofﬁ'“giﬂﬁelﬂg'@fo@og?i[zf%@ethé’ mipeIsHh YllelsmedskEg-to 70 C and
et haamol ( 22phticaleny [-Bashemy ebeguinls| opeedh sl ﬁBIuTaimmlﬁHeaf statidzcsbineﬂc m‘rmggbhanol, t he
product s L opL | 1y w g, af (as,, OR

6- br ono- atoFJng?gl %3?%%@%%\%&’%&@?{%5%@& ﬁo%(ﬁ?gh?taiqn 5&&'“&%%3:( 3- phenyl - 3-

qui nol i ne&tahesiethangl yeopsiet] sepplutian ithtabiraliesdwitisin g8 G Torpulady added

dr opwi se é‘c{za)li{z' 5 L and the suspension was cooled to O C and stirred for 1
hour. The red) as filtered off and washed with ethanol in 2 parts (52
g). The resulty ctoqvas dried (40 to 70 C, yielding 17.07 g of (aS,
(3R) - 6- br ono- a- [ 2- { di merdyl ati no) et hyl ] - 2-

nmet hoxy-a-| - a | Op- phenyl - 3- qui nol i neet hanol . 20 -24- CLAIMS 1 A
process for ilgol 4t i (as,

[ 3R) - 6- br Qmé-s 2- 7};41 met hyl am no) et hyl ] - 2- net hoxy- a- | -

napht hal enyl - ( 3- phenytl -3-qui nol i neet hanol froma m xture of stereoisoneric
forns of &hetkirono-a-[2-(di methylamino)ethyl]-2-nethoxy-a- |

- napht hal - 3- | - i nol i neet hanol by optical resolution with a
chiral regg%ﬂ'ig‘géﬁg‘ge%gﬁltmgfoq?m mila (1) IRa)n~~ ./ RaOPOHt p O9j\ |
\/ 6 | RRORIcpng Rep eachwrdependently jepresentihpidroger; halgu@l-iallsyll opgionglly ®bstitated Rl b
each i ndepemasy! dryl; hERHIRT EStEpHNHS: 08 E MKy IdyQantfdeedhdal kyl optional Iy

substi tuted : ) .
%2_6alkynyl optionally substituted with aryl;

R2. and Ry each independently represent hydrogen; halo; C.jzalkyl optionally substituted
with aryl; aryl; C,.1palkenyl; Cygalkyloxy optionally substituted with phenyl; nitro;
hydroxyl;

Ry in position 14 and in position 15 of the 4-hydroxydinaphtho[2,1-d:1°,2’-f]
[1,3,2]dioxaphosphepin 4-oxide may also be taken together to form together with the
naphthyl ring to which both R, substituents are attached 13-methyl-12,13,14,15,16,17-
hexahydro-11H-cyclopenta[a]phenanthrene;

Ry in position 8 and in position 9 of the 4-hydroxydinaphtho[2,1-d:1°,2°-f][1,3,2]
dioxaphosphepin 4-oxide may also be taken together to form together with the naphthyl ring
to which both R, substituents are attached 13-methyl-12,13,14,15,16,17-hexahydro-11H-
cyclopenta[a]phenanthrene;

aryl is phenyl or phenyl substituted with one, two or three substituents each independently
selected from C,_ealkyl, polyhaloC,salkyl, C,.¢alkyloxy substituted with phenyl, phenyl
optionally substituted with one, two or three substituents selected from C,.salkyl or naphthyl.

2. A process according to claim 1 wherein the salt of (a.S, BR)-6-bromo-oi-[2-
(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-B-phenyl-3-quinolineethanol and the

resolution agent crystallizes.

3. A process according to claim 2, said process comprising



with aryl; aryl; naphthyl; Si(phenyl)3; C.6alkyloxy; antracenyl; C26al kynyl
optionally substituted with aryl; R2a and R2b each i ndependently represent
hydrogen; halo; G _i2al kyl optionally substituted wth aryl; aryl;

C2_12al kenyl; Cl _6al kyl oxy optionally substituted with phenyl; nitro;

. hydroxyl; R2a in position 14 and in pd&sition 15 of the

4- hydr oxydi napht ho[ 2,1 -d:1',2"-t] [1, 3, 2]di oxaphosphepin 4-oxide may al so
be taken together to formtogether with the naphthyl ring to which both R2.
substi t uest admg a&hk&ﬁ@@ﬂsté@mﬁ@h&)ﬁ fotrds df%- %mbﬁl-l[-ﬁ(&%rethylammo)

hexahydr o- 1| enta n ene 05|t| and .n_position
9 of the 4-% 5@?% Wﬁﬁ% H%? % P p%my Emghﬁfﬂl d%ﬁbﬁﬂ%ﬁﬁ@ﬂ "M 4- oxi de
may al so be%@a%emsumgﬂthﬂvmmp forn1together wi th the naphthyl ring to which

o9 ot oyt DHEPAHAEME elig 3hE BEARO AR -6-bromo-a (2 da”e,eéh APIOSIEY | ene: aryl

i's phenyl ofeHRBIgH gapbé*tailwkﬁwhww -yl ingetangt andhsaidresqlpéan aegarétrffcsn each

|ndependentﬁyra@ﬁ@eﬁb@aebb@nk@mn&abyyI polyhalod 6a|ky| Cl bal kyl oxy
substituted w ti stltuted ne, two or

t hree subg)t \?8% >pre %’/té[éizg’&q%h’ﬁﬁyge %lgt fl”}/eg H%{&]t”hﬁlrw' esﬂlvﬁ%cess

accor di ngdx l_mbea:atmgrms Wikieo-eiama-tid 2 ddintetiofanfia@ethly IR methor piow ! -aagizhalenyl-

(di met hyl anp @9&@& hydulno%n@amgmomuhemmﬁamw& (ﬁw@ﬁeny' 3- qui nol i neet hano

| and the sol'uti on agent crystalli zes. cess according to claim 2,
sai d process conprising -25- a) reacting a nlxture of stereoisoneric forns
of 6- broM-prodeds Acdbrieighy lchiith 2k 3 wherem the resolutlon agent is (1 1bR)-4-

thyl]-2- h pht h i th | with id

Fesol Ut ol AP o R B e 260 AR B P SPaF At ng the resul ting eal t of

(aS, (3R)-6-brono-a-|[2- (dlnethylanlno)ethyl] 2-

et hoxy: (x- Hro%@sozng'ﬂli chfa(rﬁﬁqu%re’?n (He ORISR DR er aﬂfé aS@ldfle, ra%sol ution
rom t ai ne

agent e.reaction mxture under a tional

recr yst al F9%i hg 8rreaf akpipne Heth s pProfvicaR e dolRefep” %wtweafgmpit%wl@ bl vent ;
d) i ber ahpro@nicagSlar solvent.

(3R) - 6- brono-a-[ 2- (di met hyl am no) et hyl ] - 2- met hoxy- a- | - napht hal enyl -

3- phenyl - 3- qui nol i neet hanol fromthe salt obtained under b) or c). 4. A
pr oces$. adqueatsrapconding taichin 3o 43vhwian tienuitdide scdul utdeon) mgdwtoneor {1 |

bR) - 4- hyﬁ‘ﬁ)&ﬁfﬁ%’f@%@ﬂ%@%tg’ah agrogonngﬁ)lalér]s[)'ver?’t 2] di oxaphosphepi n 4-oxide. 5. A

process according to claim3 erein the suitable solvent under a) is a
ketone, an ester, a mxture of a ketone with an aprotonic polar solvent, or
a m xt gr eAQfro@ss aiﬁblelling\/bbtclhirﬁllﬁ wherein the ketone is acetone or methyl ethylketone and

wherein the aprotonic polar solvent is dimethylsulfoxide or
N,N-dimethylformamide.

8. A process according to claim 6 wherein the suitable solvent is acetone.

9. A process according to claim 6 wherein the suitable solvent is a mixture of acetone and

dimethylsulfoxide.

10. A process according to any one of claims 3 to 9 wherein the reaction mixture under a) is
seeded with seeds of the salt of (aS, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-
a- | -naphthalenyl-B-phenyl-3-quinolineethanol and the resolution agent as defined in claim |

or 4 before adding the resolution agent to the reaction mixture.

11. A process according to any one of claims 3 to 9 wherein the reaction mixture under a) is
seeded with seeds of the salt of (aS, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-



aprotonic polar solvent. 6. A process according to claim3 or 4 wherein the
sui tabl e solvent under a) is a ketone or a mxture of a ketone with an
aprotonic polar solvent. 7. A process according to claim®6 wherein the
ketone is acetone or nethyl ethylketone and wherein the aprotonic polar
solvent is dinethylsul foxide or N, N-déqethylformam de. 8. A process
according to claim6 wherein the suitable solvent is acetone, 9. A process
according to claim6 wherein the suitable solvent is a mxture of acetone

and  di meghyhsintHapnlydg- phé{@l 31-Aqlﬂ{di’i@1@e°t§an%?§&ftﬁé F@olhﬂo@ﬁ‘é’en@ﬁhede‘?ifne&lnadlﬂﬁl B to9
wherein the, reaction m xtyre under seeded wth seeds of the salt of

(aS, RR)- BLhpiFgdding Hieras t‘}‘i‘ﬂgﬁfﬂht‘?}a@éi’%ﬂ“} XY hoxy -
a- | - napht hal enyl - (3- phenyl - 3- qui nol i neet hanol and the resol ution agent as

def i neq I Rlﬁh%lsmlécordﬂg té ahg%g& gf Cq%igll QQOB%CFC?I?Q’JCH%E{CP gg)g‘tgkd}n@ﬁrtab?s reaction

m xt ur e. €l n the

reaction mesé@ngéh Wépf‘é}? salsof @geﬂ%M\MQm\O gd@ddingfthyl¢reingethylp?-med®xy-

RR) - 6- br op0r-Raph#raled -tphé’ﬂ d?ﬂ)(ﬂ’lhwhdnolzar{ﬁqhé‘%Ulung@agent as defined in claim 1
and the resolution agent as

a-1-naphth yl ol.i neet hano

defined i Hr%E‘g{LP?ﬁal["g B?r @%H‘fgtt@? regg H'i"ﬁba%eﬂbtort SN EHXWEent to the reaction

m xture. 12. A process according to any one of claims 3 to 9 wherein the
S L8 r%aw f%&?gﬁr{%tg)an* Bne éﬁﬁ?ﬂﬁﬁ ﬂﬁ) ﬁg“aa%ﬂq th® tesblifion Bdnt Al adli@o the

a- | - napht Faxtaigyal siegoRENyF <3m§@if ﬁdﬂrqm@@t[ﬁa(dmet@ﬂanmnéetmls&mmhqm -adent as
defi ned lHmﬁﬁmw@wlBémégﬁ3hﬁfﬂﬂﬂeéﬁﬂuﬁ£§£&ﬂ&dﬂhﬂgs&ﬂ%k!ﬁﬁ@%ﬂtlOn agent to the
reacti on m xture process according to any one of claims 3 to 12
wherein the resolution agent is added to the m xture of stereoisoneric
forms of. B-frocsvacaefd2g tdichaiih g lvanrraioibetshiydble 2veat Baxypevtdnic polar solvent.
napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol as a solution in a suitable
solvent. 14. A process according to claim 13 wherein the suitable solvent is
an apr &8 odi REogsss agcordinatetaim 14svhepeinhe aproionacraprdiotgnt i dimethyisulipxideer ei n t he
apr ot oni ¢ \pelafet@oy@RhideS NN- Hﬁ&eﬂWlaﬁ:@ﬂaﬁﬁ’d@ Stev-metitHimatibne. f or m ami de, _
NN- di met hyl acet am de or N- et hyl pyrrolidone. 16. process according to claim
15 wherein the aprotonic polar solvent is dinethylsulfoxide or

. N, N- dil e Ahyyrbdess amodite, to TaimASprhecss heapwoorde pgart sovehis in&hyldfoxide drhe
apr ot oni ¢ \pe! 4.5 di net hyl sul foxi de. 18. A process according to
any one o ’ckgéﬁgﬁgyﬁg&fg'mherein the recrystallization or slurry step

under c) is perforned in acetone, N, N-dinethylfornman de, a

N, N-di et RydrbQEaRTh R BLcBim 181 Wik @ the@pFitdBE PUhiSdoleRiisdah Ry ISk foXidel Ur e, a
di met hyl sul f oxi de/ acetone m xture, a

18. A process according to any one of claims 3 to 17 wherein the recrystallization or slurry step
under ¢) is performed in acetone, N, N-dimethylformamide, a N,N-dimethylformamide/water
mixture, a dimethylsulfoxide/water mixture, a dimethylsulfoxide/acetone mixture, a

dimethylsulfoxide/alcohol mixture or a N, N-dimethylformamide/alcohol mixture.

19. A process according to claim 18 wherein the recrystallization or slurry is performed in

acetone.

20. A process according to any one of claims 3 to 19 wherein the liberation of the base from the

salt under d) is performed by reacting the salt in a suitable solvent with a suitable base.

21. A process according to claim 20 wherein the suitable solvent is an organic solvent which is

immiscible with water or aqueous salt solutions.



di met hyl sul f oxi de/ al cohol m xture or a N, N-di net hyl f or ram de/ al cohol

m xture. 19. A process according to claim 18 wherein the recrystallization
or slurry is perforned in acetone. 20. A process according to any one of
claims 3 to 19 wherein the liberation of the base fromthe salt under d) is
performed by reacting the salt in a sui-table solvent with a suitable base.
21. A process according to claim20 wherein the suitable solvent is an
organi c solvent which is inmmscible with water or aqueous salt sol utions.
-27- 272 Aprc@ﬁﬁa%@or@ﬁ‘&g%@laﬂﬂzl Wheled te Sdivari ey Biuend He@sHydfdttirahs tol uene or
tetrahydrofuran. 23. A process according to claim22 wherein the solvent is
tol uene. 24. A process according to any one of clainms 20 to 23 wherein the
base i 23.aApasdosreat@db@se claim a2 whheapthatdvoasetoluzbe. A process according to
claim 24 wherein the base is K2CO3, KHCO3, Na2C(03, NaHCO3, Na3PO4 or
Na2HPO4. 26. A process according to claim25 wherein the base is K2CG3. 27.
A pr oc&ssApeesersdicaerding taayy orreofsfains 3 tes233whaseinshalbnse bsiacartpmaigbasear aof t he
resol uti ophodgifafd basé.anges from 0.5 to 1.5 equivalents calcul ated on the sum
of the stereoisonmeric forns of 6-

br ono- a- [ 2- (di net hyl am no) et hyl ] - 2- net hoxy-a- | -napht hal enyl - p- phenyl - 3-

qui nol 2hestpharsl acpsrdsgnd claim 24 evhaieki the BasandksC@y), KHAB0;, NapCO¢ &asiGcor di ng to
cl aim 27 i nount of the resolution agent is | equival ent

cal cul ate 3%Hﬁfﬂ§52ﬁ)r@of t he stereoi soneric forns of 6-brono-a-

[ 2- (di et hyl am no) et hyl ] - 2- met hoxy- ( x- | - napht hal enyl - p- phenyl - 3- qui nol i neet h
anol  pp@sgPprocetshctd@ingit LI 2 5MAeFeirfthe b#.is R, @npcess according to any one of
clains 2 to 28 wherein the m xture of stereoisonmeric fornms of

6- bromp-a-[2-(d inmethy | amino)ethyl]-2-nmethoxy-a- | -naphtha

| enyl - p7.pApnydessccapdingad bmeetdtdrtlims 3 t@2Mwhérdinahavneoeit of theeesohtieniagenn xt ur e

of (aS, - Q-chr -7 [<2-,, . . )
(o et hy1 S RANEFFIT 5 ebsn syt ap el S 0 ReRgesc BEASI S neet hanol
and (aR, bromo-a-[2-(dimethylamino)ethyl}-2-methoxy-a- 1 -naphthalenyl-B-phenyl-3-

JS) - 6- br opBnGimk bl PRGN iR AQX@EWHdLr - et hoxy- a- | - napht hal enyl - p- phenyl - 3
- quinolineethanol is predom nantly present. 30. A process according to
claiml wherein the salt of (aR, pS)-6-brono-a-|[2-

(di net bl arprovejsedchyriding2e niatrn@X yharein thepinbinelof thel regplytvaragent3s uquiedlemeet hanol
and the Lesplif 4,08 i’lﬂﬁ%f_fggfs}’e%o%o'rﬂeﬁ‘é‘%rn%%f6%&56’%@55 according to claim 30,

sai d process.conprlglng o
[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-B-phenyl-3-quinolineethanol present

in the mixture under a).

29. A process according to any one of claims 2 to 28 wherein the mixture of stereoisomeric
forms of 6-bromo-o.-[2-(dimethylamino)ethyl]-2-methoxy-a.- 1 -naphthalenyl-B-phenyl-3-
quinolineethanol is a mixture wherein the racemic mixture of (aS, BR)-6-bromo-o.-[2-
(dimethylamino)ethyl]-2-methoxy-a--naphthalenyl-3-phenyl-3-quinolineethanol and (aR,
BS)-6-bromo-a.-[2-(dimethylamino)ethyl]-2-methoxy-co.- 1 -naphthalenyl-B-phenyl-3-

quinolineethanol is predominantly present.
30. A process according to claim | wherein the salt of (aR, BS)-6-bromo-o.-[2-
(dimethylamino)ethyl}-2-methoxy-a-1-naphthalenyl-3-phenyl-3-quinolineethanol and the

resolution agent crystallizes.

31. A process according to claim 30, said process comprising



a) reacting a mxture of stereoisoneric forns of

6- br ono- a- [ 2- (di net hyl am no)

et hyl ] - 2- met hoxy- a-| - napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol with said
resolution agent in a suitable solvent; b) separating the resulting salt of
(aR, pS)-6-brono-a-[2-(di nethyl am no)}eghyl]-2-

nmet hoxy- ( x- 1- napht hal enyl - ( 3- phenyl - 3- qui nol i neet hanol and said resol ution
agent from the reaction m xture obtained under a); c) isolating (aS,

(3R) - 6-br erFba@tTr{gQErﬁ%JF@t)hME@ms&ﬁér%@YrH 0126 Bﬁ)tnh)oé 2%%&@%&16} enyl - (3-
phenyl - 3- qwﬁ |]I neet hanol BTEE né E rg Lher gui d obt'ai ned after
separating FHEI-ZBEheR ﬂd' tharpyink PROY-é4¢to He‘ﬁl?%@t)h\”é S‘S@resﬂluﬂ%cess
accordi ng t ageat mianudblesol8dnipwherein the resol ution agent is (1 |bS)-4-

hydr Oxydl PJBEQPL%thIe rgs%u?thgzsaft o%’pg( %’S%Jgg)r(\?\ﬁgr fﬁs(%f e&hﬂ]am no etg\éi 33. A process

accordi ng o an
st er eoi sonemﬁ&loxfﬂrh‘namhadﬁntﬁ meela\d{32ql(lmhlmmthgdoamdﬁ@)cmehqlw]lorﬁamttﬂn@my a- |

- napht hal enyler{z3riphRiMMthredbrftldNAbiémget hanol is the racemc mxture of (aS
[ 3R) - 6- br omp- | am n

t
L b LR b i ARG o A b ooty b wesbon -l chpheleny -5-
(3S) - 6- br onpheayl- 2—q(1ﬁholm’®tHayblafmrmd1)eeésl‘i&da] matheetifiad yb@ainel after separating the

- ht hal th . 34. A f i sol ati S,
et el enlafis Bhepl i A aRAGR Ranel . sa. A process for Isolating (a

napht hal enyl - [ 3- phenyl - 3- qui nol i neet hanol froma m xture of stereoisoneric
forms @b @-p r@é’e@%c@fd[m?% t()@larmtzmerhamhe&)@&\éyés])ruaoﬁ@ééa@m f5d)-4-

- napht haI | -(3-p ,qui Lheeth ano accor ing to any one of clains |
to 28 and %%O’Eyé" p&}ﬁé’bgﬂ ? QP‘an % 1iRxaPRsPhapHEd-8XWEeoi someric forms is
obt ai ned by a) reacting 3-benzyl -6-bronp- 2- met hoxqu noline with

i e uen I soRLoRV A8 DL SreilhTSbRy AT Aok e ROARLSIRRABNE, | " 2

sui t ablg sdi'vVen ocess for
i sol at i ngfqasof é:bR)mGab[ﬂddwn@h)[l@n(ndkﬁwd h&mthonm)oetmml]thaﬂewéﬁﬂmwal 1-
napht hal egmholﬁ&emaﬁmi th%T&Béin"@M{t‘ﬁ@bh?e[S)be)f6od¥bﬁofH ?{Hﬁrﬁelﬂ&laﬁﬁrﬁf)&ﬁ&l?—omr IC

Tﬁ;Bﬁt o -}wﬂ?r%%@ﬁ{? Al algpy B ri Ph Al hg e B‘?Z‘cff‘nﬁé RSt tier ei n t he

m xt ur e ofdimbidykiremeethglp2emnetbotyon fisndphthalebyla-pechybg-qa)notieathdnol

3- benzyl - 6- br onp- 2- met hoxyqui nol ine with I'ithiumdiisopropyl am de and (3-

di met hyl am no) -1 - propi onapht hone in a suitable solvent, followed by adding
a suit akl & pragssgfor isptating Yo iR )cthbremot dré2-fdisee iy laminethyid@-medbiexy-g)1-wi t h t he

racem ¢ nMhydhdiaen9f-p (Rehyl BRjuifoIRe&ABioR from a mixture of stereoisomeric forms of 6-
bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-B-phenyl-3-
quinolineethanol according to any one of claims | to 28 and 30 to 32 wherein the mixture of
the stereoisomeric forms is obtained by
a) reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-diisopropylamide and (3-

dimethylamino)-1’-propionaphthone in a suitable solvent, followed by adding a suitable
acid.

35. A process for isolating (aS, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-
naphthalenyl-B-phenyl-3-quinolineethanol from a mixture of stereoisomeric forms of 6-
bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a- | -naphthalenyl-{3-phenyl-3-
quinolineethanol according to claim 29 wherein the mixture of the stereoisomeric forms is
obtained by
a) reacting 3-benzyl-6-bromo-2-methoxyquinoline with lithium-diisopropylamide and (3-

dimethylamino)-1’-propionaphthone in a suitable solvent, followed by adding a suitable

acid;



[ 2- (di et hyl am no) et hyl ] - 2- met hoxy- a- | - napht hal enyl - [ 3- phenyl - 3- qui nol i neeth
anol and (aR

[ 3S) - 6- br ono- a- [ 2- (di et hyl am no) et hyl ] - 2- net hoxy- a- | - napht hal enyl - ( 3- phenyl
-3- quinolineethanol, by renoving racem c mxture of (aS, [3S)-6-brono-a-|[2-
(di met hyl am no) et hyl ] - 2- met hoxy- a- | - r@pht hal enyl - [ 3- phenyl - 3- qui nol i neet hano
| and ((xR

PR) - 6- br ono- a- [ 2- (di net hyl ami no) et hyl | - 2- met hoxy- a- | - napht hal enyl - ( 3- phenyl -
3- qui nol bnaeichiapehe thix@ire bb@ine akddr ANwith Melth@midRrixthrd V&S SER PE&6RIY-RY toO
claim35 wh I‘@l n t}]ge m E%Hrle of the stereo Somer, ¢ fo I s.obtained, by a)
reacting 3- BeWSUF N EaBeAEIY Ayl efti ﬁ‘&Pli‘th@eW tdﬁphﬁi“t/{aggmnal“i@m‘ ffanm de
and (3- di nethh@Santtmoedd-fdopetbylapitohoing]-2 metheyid-dblaghthelewgdi-phdngl-3-owed by
a0di N9 2 SUAG o 3Ry o FE LB b O HS/58) Bk nder @) wth the
a- [ 2- (di met Gymehy A esilY -2 a05teayonay) -naphthalgm thehcanly 3 -qp Bofirrsiianolandui nol i nee
t hanol  anddRaRR)-6-bromo-a-[2-(dimeth lamino)ethyl]-2-methoxy-a-1-naphthalenyl-B-phenyl-3-
(3S)-6-br om)-.a-l[ 2- édl gﬁft F_ylham no) et hyl ] - 2- met hoxy- a- 1- napht hal enyl - ( 3-

pheny! - 3- quitHBY MGEBEHANSIT hp{Fart WI’% racenmic mxture of (asS,

[ 3S) - 6- br onmp- a- , ,

[ 2-(di agt %@e&&&wﬁdr}yg’ tb cRi i8S RNtk WIRRRE S1AHEQ¥ o RoMBEMM S 1 Bitdild! neet ha

nol an

[ 3R) - 6- br BYro- a- [ 2- (di met hyl am no) et hyl | - 2- net hoxy- a- | - napht hal enyl - p- phenyl -
3- qui nol hneedtmarmobentzyIosrbioey-2-aRetdxOquiAd e Wil litAiich-glsopfapy falidid #Idng- t he
resulting s .erﬁ§ son&r_L‘,c f ar ne ﬁf}g 6:brom)-la-{)12ﬁéd{ ﬂEt hq(l)an(ié)(ﬂd(])% et h%h%

2- et hoxy-a“ '™ ;‘)@W‘H FRIPRIPRARBHIORY in BIUEPIR SP IV FitletPHWES OY he''8%ct i on

m xture obtcdd;ned under b) in a suitable solvent. 37. A process according to

clai m 36 gﬂ%{rﬁmﬂ%&ﬁ@ nﬁk‘tgge?@'&ﬁnépdn\ﬂ@m) WIRARE ra%émitcgnigfhar?hf@%?\'gg-%-b?&n

ether/alc Xture. process ‘accor di n(I:] ‘wherei n fhe

sui t abl e sofvtdimgHtydamiag)ethyllzmathexyrer 1-naphthalenybBpberd-3aetten! teeihancd cl ai m

37 or 38 whgidqoR, Bheeatarhal2i@inekhadnsi 1]- AR AGSHARAEQ L0 any one

of clains 34 'f(o ?g ?\?mfere'{n tl[héélsui tabllgo)segﬁv]er}?ﬁur}ﬂ?%m anmgpol ary

apr ot oni ¢ sRISPERTAuiRq Iegthapgl. By Eemoving raseRyc frixtife g é égré?fnr‘?'?he apol ar

aﬁr ot oni chsBI—Mémth):/lsmm)@hﬁhﬁzmetlﬁiﬁ:-y-oﬂznaphtpaloméfﬁspl&mybisdiJimglimewthahaliami41
erein the 1 _d. ty.eh g A Walomr [aone of

%oﬁiéi;ﬁ) 6-BromBld V&&Qﬁhyfa%o)ég%l; éarl)?ét[?&&ﬁé 1?@%}?&1@592@ ghfr@h

clains 34 to 42 wherein the reaction un s’ pe nper at ure
bel ow 0 C . qynolinggtganol from the reaction mixture; and

of (11 le) - té«y &y@lammtgitmpml. Q?rboi@omérica@orrﬁs] &fl6-Brodlodd - pxedimetRnefihdethyQxi de as
a resolution en or | at 1 n - . . .
(3R) - o- br omd eIy e HPHIH S HAETSC R Lize fRsethang) fm the raction mixtue

obtained under b) in a suitable solvent.

37. A process according to claim 36 wherein the suitable solvent under c) is an alcohol or an

ether/alcohol mixture.
38. A process according to claim 36 wherein the suitable solvent under c) is an alcohol.
39. A process according to claim 37 or 38 wherein the alcohol is ethanol.

40. A process according to any one of claims 34 to 39 wherein the suitable solvent under a) is an

apolar aprotonic solvent.

41. A process according to claim 40 wherein the apolar aprotonic solvent is an ether.



| - napht hal enyl - [ 3- phenyl - 3- qui nol i neet hanol froma m xture of stereoisoneric
fornms of 6- brono-a-[2-(di nethylam no)ethyl]-2-nethoxy-a- |
- napht hal enyl - (3- phenyl -3 qui nol i neet hanol. 45. A salt having the follow ng
formula ((xS, (3
R) - 6- br onp- a- [ 2- (di net hyl anmi no) et hyl } 3®- net hoxy- a- | - napht hal enyl - (3- phenyl - 3
- qui nolineethanol * (I11DbR)-4-hydroxydi naphtho[2,]-d:I|",2"-f]
[ 1, 3, 2] di oxaphosphepi n 4-oxi de.

42. A process according to claim 41 wherein the ether is tetrahydrofuran.

43. A process according to any one of claims 34 to 42 wherein the reaction under a) is

performed at a temperature below 0 °C .

44, Use of (11bR)-4-hydroxydinaphtho[2,1-d:1°,2’-f][1,3,2]dioxaphosphepin 4-oxide as a
resolution agent for isolating (a8, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-c.-
1-naphthalenyl-B-phenyl-3-quinolineethanol from a mixture of stereoisomeric forms of 6-
bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-B-phenyl-3-

quinolineethanol.

45. A salt having the following formula
(aS, BR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-3-phenyl-3-
quinolineethanol * (1 1bR)-4-hydroxydinaphtho{2,1-d:1°,2’-f]
[1,3,2]dioxaphosphepin 4-oxide.





