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S-¢-)-al pha-nethyl benzyl anmine [err] 15 Induction
4S Stererochem stry 20 . HCN Addition [err]

V) 25 30 Condensation’/ Cyclization /q-lﬂ?r IV&S [err] 35 [err] 40

| volysis [err] 50 The sane synthetic sequence applieddgo

cht oro-4-chromanone (11, X=C) produces novel andyheretofgye unavail abl
6\~chl or o- 2, 3-di hydr o- spi ro[ 4H 1- benzopyran-4, 4' -i me] 2',5" - ql gn
(I, X=CX%. As in the case of the fluoro anal og, the ed act|V|ty

nhi bition of al dose reductase, reflecting control of Cerft& n chronic
nplications arising in diabetes nmellitus) resides in thgq S isomer.

wever, in spi teFof», t he fact that sorbinil |acks hypoglydgemc activity,
[Peterson gf al ., REPUP'BAe08 456 (1979)1, it has 55 bedh surprisingly
f@und that the ch§-drb—a$nha+mng1y|uresms.&s such hypogl ycem c Gfgtivity. This
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agtivity conpl egents the al dose reductase activity of th| conpound in the
tfeat ment of diabetes mellitus and its conplications. F i on al sc% "
ipcl udes the novel corrpound of the formula (1kdn s oro and %
p%:ar maceutical conposition containing it togethe pharfraceutically
diluent or carrier. Certain other 60 novel inter £9 are clainmed in our
Eur opean di vi si on&lductioplof @& tStedsrodhbiniferd 45895. The novel , four-stage

synt heses sor brmt—(X=F—and—+ts—+ovel heretofore unayail able chloro
anal og (X-%I) are represent 8eNAdRdisRt i cal | y above in the|se@uence

(M) ->(111)->(1V)->(V)->(1)T ey starting ~6-hal o-4-chro Aes (11, nore
systematically naned as 6-hal o-2, 3-di hydro-4H 1- beN@op N- (18 ) are
a
6
o]

Vailable commercially or, by literature methox , 2ar ga's, Pat eftV)
b 4,1 17 2530) 0 037 67_2 The initial stage o ¢ sympthesisT conversion
1 11tothe imne (I11) isg;usuall-y carried out | oS anhydrous

sol vent, such as an aromatic hydrocarbon (e.g. benzene, foluene) or an

et her (tetrahydrofuran di oxane, 1,2-dimethoxyethane, diplynme). By inert

sol vent i s®meant o} react significantly th reagents or
pfoducts under thé}'}?’gxgi? KC“ZEHn’l}W‘éra'as'éel ection of a s | vent for the

reaction is 1) CISO,NCO ' ' ‘
2 - C
R HN—-( Hy
35 2) H30 ' : * .
. 4
A (V)
40
- _ ' . Solvolysis -
d 7 . 50%HBr/CH;COOH g
- .. . M
50 The same synthetic sequénce applied to 6—chloro-4-chromanone {lIl, X=Cl) produces novel and

heretofore unavailable S-6-chloro-2,3-dihydro-spiro{4H-1-benzopyran-4,4’-imidazolidine]-2’,5'-dione (I,
X=Cl). As in the case of the fluoro analog, the desired activity {inhibition of aldose reductase, reflectmg
control of certain chronic complications arising in diabetes mellitus) resides in the S isomer. However, in
spite of the fact that sorbinil lacks hypoglycemic activity, [Peterson et a/., Metabolism 28, 456 (1979)), it has
55 been surprisingly found that the chloro analog possesses such hypoglycemic activity. This activity
complements the aldose reductase activity of this compound in the treatment of diabetes mellitus and its
complications.
The invention also includes the novel compound of the formula (I) in whlch X ls chloro and a
pharmaceutical composition contammg it together with a pharmaceutically diluent or carrier. Certain other
60 novel intermediates.are claimed in our European divisional application EP—A—145895.
) The novel, four-stage syntheses of sorbinil (X=F) and its novel heretofore unavailable chloro analog
(X Cl) are represented schematically above in the sequence (ll}— (I}~ {IV}—{V)}—(l).

The starting 6-halo-4-chromanones (Il, more systematically named as 6-halo-2 3-d|hydro-4H 1-
benzopyran-4-ones) are. available commerclally or by literature methods (See Sarges, U.S. Patent

65 4117230) R /

7 .
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di ct at ed by.ry‘étblﬂzaflﬁqbﬂtﬁemﬂlictiv Rliow Qerﬁbéﬁdttfr a@CQBQQﬂBJ‘n fo é’t%E?e‘d difice the
cleanly t heweﬁlmmthﬂrhmodecneaseawstoﬂememtumeme rmdnemhef‘giotb ical, tpaiiafgeSot 0.5 g
it is evFﬂiéﬁ‘fs “ &fs F"l’#E’r?Fh\tdF emcvmm ifnigleqen rdnge fntheoreticalt1ab| e
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tenperat #fes (e.g. 10-20C.) facilitate crystallization of the product while
| ower tenperatures (e.g. -5C to 5C.§!S9 omthe yield, since the
sol ubility of the product decreases with 'erature The reaction tine is
not critical, the range of 0.5 to 6 B@\ hgh quite satisfactory. The
mol ar rato of hydr ogen cyani d& fromtheoretical 1:@Mup
tQ/:LOO 1. Generally, an excess of cyanide is enployed (e.g. 10:1
t0°50:1) in order to inprove the reactyorr rate, forcing it to conpletion in
the specified time. The third stage in the.synthetic sequence is the
condensat4 dollogéd bheycizationdwitit met hydrglysis) andietiinativhof byinddeo niyibride @y sutfat ®iokide) kOr m
t he chl or odaimitbhiming (KW and fipg)iy fyrther hvgrojysisgithe or 1] 40
(VI) 45 followed by cyclization (with net ghydrolysis and elimnation of
hydrogen chl oride and sul fur trioxiqg g the imne (VI1), and finally
further Mgdrolysis of the 50 [err] ininenok{ t he phenal kyl at ed
g hydantoin (V). This sequence r)(E::preW S nev ocess for the format gﬁ
of hydantoins, and is an inport pr esent |nvent|on V\H &
known hydant o"i-:n f--orm' ng- - R
. , TR

_ imine to form the phenalkylated hydantoin (V). This sequence represents a novel process for the formation
“of hydantoins, and is an important feature of the present invention where known hydantoin formmg
reagents do not perform satisfactorily. The formation of the chlorosuifonylurea (V1) is carried out in an
‘60 aprotic solvent, inert to the highly reactive ‘chlorosulfonylisocyanate. Suitable solvents are aromatic
hydrocarbons (e.g. benzene, toluene), chlorinated hydrocarbons {e.g. methylene chioride, chloroform,
chlorobenzene), ethers (e.g. tetrahydrofuran, dimethoxyethane) and the like. The product is usually:
" isolated in crude form by stripping the solvent so that a low boiling solvent such as methylene chloride is
. particularly well suited for this reaction. The temperature of condensation is not critical {e. g. 0—50°C), but
. _55 the reactnon |s so rapld that |t ls convem ly carried out at room temperature for.about 10 minutes. The
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And i N a nmManneBy e sanfeqirddaduress Exemfdle misl g (D. n27ldu$ of S*enlen-ﬂ.wlhygg-ﬁIzbenznavrwewneas

®ontrolling 1@ﬁmbrﬁ°§2 mo S'(d-atphﬁﬁ‘sthﬂPefﬁY'% ?' &7 ’%fﬁ'?f" ‘f‘[?ﬁ@?”ﬁr‘&
s a hypogl| gé@ Sd%g% dﬁ%&& Qzﬁﬁ., gﬁ L‘:L:E%o }relﬁwg;; Cnmr
eed for) ,£ mmg)g ) rﬂﬂt, )951f7§(q,1H),esrd 1H), 1—7.5 (m, 6H); 8.2 (d, 1H)L.
Example 3

$-4-Cyano-2,3-dihydro-6-fluoro-4-(S-1-phenylethylamino)-4H-1-benzopyran (IV, X=F)
A hydrogen cyanide generator {a 3 neck flask containing 15 ml. of 50% aqueous sulfuric acid, fitted
40 with a dropping funnel containing an aqueous solution of 6.8 g. of sodium cyanide in 30 ml. of water) was
' .connected by tubing via a calcium chloride drying tube to the inlet tube of the main reaction vessel, a 3-
\/ necked round bottom flask with a magnetic stirrer and a perfusion capillary tube which could be lowered
below the solvent surface. Throughout the reaction a gentle stream of nitrogen was passed through the
hydrogen cyanide generator, the reaction flask, and finally through a neutralizing trap containing 5N
45 sodium hydroxide. The reaction flask was charged with S-2,3-dihydro-6-fluoro-(1-phenylethylimino)-4H-1-
benzopyran (2.7 g., 10 mmoles) in 60 ml. of absolute ethanol and cooled to —10°C. Hydrogen cyanide was
_ generated over about 30 minutes by adding the sodium cyamde solution dropwise to the sulfuric acid. The
hydrogen cyanide generator was warmed, and ail remaining hydrogen cyanide flushed into the reactor
with nitrogen (about 456 minutes). The reaction mixture was warmed to room temperature. Filtration gave
50 2.106g. (71%) of S-4-cyano-2, 3-d|hydro-6-f|uoro-4-(S- -phenylethylamino)-4H-1-benzopyran [m p.

130—132°C. {dec.)].

Anal. Calcd. for C,gH4;N,OF: C, 72 95; H, 5.78; N, 9.46.

. Found: C, 73. 01 H, 5.88, N, 9.45.

55 . N . . .
' Example 4

S-6-chloro-4-cyano-2,3-dihydro-4-(S-1 -phenylethylammo)-4H 1-benzopyran {1V, X=Cl)
" Using the procedure of Example 3, 1.01g (3.53mmol) of S-6-chloro-2,3-dihydro-4-(1-
- phenylethylamino)-4H-benzopyran in 156 mi of ethanol was reacted with hydrogen cyanide made from
60 1.73g. (356.3 mmol) of sodium cyanidé in 8 ml. of water and 4 ml of 50% sulfuric acid. The hydrogen
cyanide was generated over 10 minutes. Residual hydrogen cyanide was flushed into the reaction mixture .
by heating the generator to 80°C. for 5 minutes. The reaction mixture was warmed to 0°C. and filtered to
yield 781 mg (71%) of S-6-chloro—4-cyano-2,3-d|hydro-4-(S 1-phenylethylammo)-4H— -benzopyran [mp
146—8°C (dec )] )




”":Tde ptesent invention is illustrated by the followi ng exanples. However, it

-~ shoul d be understood that 10 the invention is not limted to the speciffc— -

* ddtails of these exanpl es. Exanpl e 1 .
S-{2, 3- Di hydr o- 6- f | uor o- 4-7 thlrmno-4H-1 benzop ran (111, Xf\F)

(5 mmol es) of

Alflane dried 3 neck #% ""f |f‘t’ 1 2% hari sti 3 dr oppi ng
: fynmél, N2 inlet, and thernometer %{:Ewas C grgedgévgth
... 2,J3-di hydro-6-fl uoro-4H 1- benzopyr an- 4- GRénfl&sr ges, U. S Patents 4,117, 230;
-4 4130, 174)° Sheis- Bmvm-ﬁtﬂﬁord-ﬁ Sb@hmh@vlrbmromtihtuenmmram4'<holdbzemrm] -@[sedipde (WA 0

Wwas added gg)a sRly tB ole )Sd fhydro-6- ﬂuoro-4-(S 1-phenylethyiamino)-4H-
I ol oha R SRt e e G T
;. Wil e keepi n@diti f7%'mefaN HydfocRIe I ﬁ§JeLsrorﬁv f&r‘]OQI emp
Mol es) ofo TolEwedby ]:eannigd:(hsﬁa atrbenmeAm&oad cqmﬂe&&.r@u@rprezﬁumdkoud
” THe red- brovW?ss'§ nyjaghed \yeith a'lﬂleov@d drisd \far givet oﬁsr'martﬁ(t‘i’dn%ﬁammre-ﬁmora-ﬁd@%
“ sflirred for Il)§p|ro F:I- - n fpyraw% h’@ﬂ'i@?e]'é %—dﬁ){le (nwf226—8°) An analytical sample was
S4(-)-al pha- mftaf? %'ec?' e{’rﬁ"‘r’{‘e“\’r’}é 20 ede foll owed after 15 m nutes by
ar_tot her 04 ni. of Ti ﬁaﬁ €aled. forlT,8,,AN,00f chervsene, s.df t er Nsils.ri ng for an
additional 3 hours at room tenper afané, Ci6a79, amab.y&i s of, 838.fi | tered aI I quot

showed no ketog ar bo ,Land a new stronﬂg band at 1635 c err

suspensi on H tia‘r!"f %‘41 rﬂf’tﬁﬁiﬁfﬁﬁ% sdr h E d%?gvm;’ are gggrec v.

célite andot ebPlo obRIMedAS cip D hérVNeEtﬁl
b ne. The f||trate was concentrated I n 2 vacuo to a tacky resrdue
ich was trjiturated severa h Byeroplefeum et her. The conbi ned

tri turates \%‘?&h'?ﬁzgé’r‘*@ﬂma’n@ tﬂ?@"ﬁ‘?ﬂf"t’rs&f%‘“ﬁb‘?@m’r"a‘f &gmpsroligine}sg.S-gjons ef diVs

1.107 g. (&89 Q& rgteﬁldrg'y&#r &aﬁtpfel go'b%g ({ &mmo of S-6-chlo o-4~cy no—23d ydro-4-(S-1-
phenyl et hy!l igriesyest W(HZ% -DenBaydyedn dn@iol14 mi (16 m&a&g&&h fer &Gkdny| iEdcPanafe Dave 0.508 g.
Exanpl e 2 308B6)Bf Siflchlow-23-@hydida/(8-Dphbnyidthypkphgliie1-hgrizonyran @ p-ifridezbiiding) 2 (pioae
(L11, X=C) Imp26he’%%Gnme procedure as Exanple 1, 5 g (0.027 nol) of
6-; chI or 0- 24 3-di hydro e 4- Qn 10, (0. m)l) of

- S ( ) - al pha- net hyl beﬁé&%ﬂr@n@zegﬁﬁigﬁi %53(36 Oigi’ggml e)NhPo ‘titanium

'tc-!ztrachl oride in 275 m of dry benzene gave, after a 24 hour reaction tine
wi't hout the addition of nore reagents, ﬁxamge 791%

of
S-6-chl or 9525%'?;@1“ qp‘du‘if“@mf%‘ %@%P dy'r °h‘l‘l!fg2' AiP4%iS 4 v¥sﬁ§ous :
ne 287/ 285; be ioﬁélﬁ c&i t ’a JG._(_{addeg 5 mi ‘E ;I
2H), 5.75 (qwdrl: mu&cﬂ Aftér h hi)gz urka 125—(3tm:( ih tén thyl a ?'I
S- 4- Cyano- 2, \@sudlizbion rwﬂﬁpﬁoEMDmolvHat ¢ Sprdy/qblreing)| sboved umm spéisl—(ﬁro&e:nmmasaﬂpha-
(|v x— F) @E{ﬂ? ﬁfvfgl A f'at'eﬁtagmg@arﬁeewffq 755 reftercmvalm therrep c&cztn midureyf
%aqueous ot}j g ‘é ov rip gg& %&%ﬁsﬁ ég)::eg ?:flﬁo?lll h%lgll
queous sol Ulds@uf ed ntbthyRhe db”l’a (08k) lml [91 !ﬁ-@ \Vefarence mp
nect ed [R#1+8thi Saygesi .8 Pateot LAM3G AP (atkdaldY e,/»srgr tMDe A€ refdibrich  Eokdtion
the maip [Plet@d¥ irorP4ies séll, a 3-. necked round bottom flask with a magnetic

St' rrer and g Hﬁ&&ﬁ%'dﬁugg{%@%or : -Q/an &Qn e o‘ﬂ hél-208.aloRYG! £ype! ow the
sol vent surfacey t rbzamaar\t, €-6hibRA B-dityd-d (DO nYIEHyI)-
passed t hr ousphro[sii-a-bbnzogyeapery’ eazolwmem%,a’ed’ateomas cotverted> aC3a rag) (Sat6h 9K S-6ahidro-2,3-

final by throfitydrospireldit-1-henzonvran-44-intdazelidingl- 2V reion8 N a4 5 theo dhanaiydyat obmnd e244F e
reaction Ff a@gﬁ?igs s el “Gﬂy@

- $2,3-di hydro-6-fl lAqs:Ocatc& frah@,nyhntdmamm@és&wao@enzwxbw (2.7 g., 10
ol es) in 60 nm. of absolute et haRsuhd-andagapl ezse) - - 10f,a013.C. Hydrogen

cyanr de was gener ated over about 30 m nutes by adding the sodi um cyani de

lution d 5 tﬂhe pifuric ac F@PH dro e_g adf e %rato
ro-6-fluo -1-
oS e ana SEeS R eg dfgsa%.ec;!rar V5 T 54;3%;% ek
ni.t rogen (a hyréﬁlrm.ﬁumgs enzdp\an’ BEG: smoraarxtmora&asonvﬁsa td (0.44 ARH mmoles)
t enper at ur e. in 2% int of atethglanehlodddllasAtirddiagroof Yeh‘i@eranfre for 20 mmutes, and the solvent removed in

S 4- cyano-%, Feut |yaiMe isle yellew énam. (fsﬂns presiny wag f WH-hvdlcoglericoasidy and the
[ m p. _ suspensr n was heated immediately for 1. 5 ours on a stea bath the cooled to room température and
filtered to give 1.67 g. of a pale yellow solid. The latter material was chromatographed on 60 g. of 230—400

mesh silica gel, eluting with methylene chloride to give 0.4g. of S-2,3-dihydro-6-fluoro-3'-(S-1-
phenylethyl)-splro[4H-1 -benzopyran-4,4'-imidazolidine]-2’,5'-dione 0.04 g of sorbinil, and 0.965 g. of an
65 lntermedlate |m|ne as a whlte solld (mp 73—5 dec). . )




130-132[err]C. (dec.)]. Anal. Calcd. for [err]: C 72.95 H 5.78, N
'9.46. Found: C, 73.01, H 5.88, N, 9.45. 55 Exanple 4

S- 6- chl or 04- cyano- 2, 3-di hydro-4-(S- 1- phenyl et hyl am no) - 4H 1- benzopyr an X
X=Cl) Using the procedure of Exanp@e038,64201 g (3.53 mmol) of iy
S-,6-chl oro-2, 3-di hydro- 4- (1- rpagQydnishYé 386810) nddobenzepygan in 15 m =
et(-hanol was reacted with hydrogen cyani de made from 60 1.73 g. (35.3 nmol)
of sodi um cyarieatingithis Boduct and 2 mhaft18HChorth sfeam bathffor30 Hiirgitds avei aftercoblihg afddlitering
‘hydr ogen cyuAtdevdias-yendsr-Gtiateayathvli spireisthirbensoryRedtinidazeldinelrgBrAiengani de

5

was fl “She%ﬁﬂg?ort:ﬁ%ec&%@&ﬂ:ég&ﬂﬁ%ﬁe?ﬁsg?f‘%li%q“l.t generator to 80C. for

5 m nutes. e reaci{ion mxture was warnme [err]C. and filtered to

yield 781 ng (17AYocek for preparing a compound of the formula:—

S-6-chl or 0-4- cyano- 2, 3- di hydr o- 4- ( S- 1- phenyl etgyl am no) - 4H- 1- benzopyran [ np

146-8[ err’’C (dec.)]. 65 6 0 037 672 Aggl_falcd. for [err]: C 69.11

H 5.48; N, 8.96. Found: C, 69.36; H, AGZ;NH N, 9.05. Exanple 5 5
O™

S-2, 3-Di hydro-6-fluoro-3'-(S-1
- phenyl et hyl ) - spi r o[ 4H 1- benzopyr ar
X=F) To a®solution of 0.25 g. (0.84
S- 4- cyano- 2, 3-di hydro-6-fl uoro-4-(S-1- 5t hyl am no) -4H 1-benzopyran in
10 mi. of ngplylhepgs GhLQr err‘i I8 SwiROEheiR WUsonloRaRed WO bdong ! acl b RRLILANY!
i.gocyanat e. penkyiiRidartbih bf thi br ba;m nutes a roomterrp%ra ure,the Solftri on was
cogcentrat?ed in vacuo to a foam After addigion of 7.5 m. of 1N
hydrochloric acid the suspension was g{LLI dcf-%r 10 m nutes at room

{t enperature, 10 foll owedby heating on stéa ath for 1 hour. After
cooling to roomtenperature, the pren’*&t eg was filtered, washed

Wi th watets, and dried to gieye 1%8 - - i hydr o- 6-fl uoro-3'-($V2-

g~ msazol i dine]-2', 5 -dione (V, (1)

phenyt et hyl ) - spi r o[ 44 1- benzopyr an dazolidine]-2',5 -dione (np
226-8[err]). An anal ytical sanple Wwls~prgpared by recrystallization from

et hanol -water. 15 Anal . Calcd. for [err]: C 67.05 H ©5.04,
N, 8.23. fowhefein( is g6defiged abpye. 5. 18, N, 8.38. By reheating the filtrate,
a second crop % Aarosewyion reengringa shiral hydanteln pfthe IPEMYE 1y heating the reaction
on a steanbath for 2 hours, after addition of ghe hydrochloric acid,-yields
of about 79% are obtained directly, 20 V\j,,,t,h.o.u.( need to obtain second crop
by furthess heating of the filtrate. Exame BnH
) -

S- 6- Chl or 0- 2, 3-di hydro-3' - (S- 1- phenyl et i ro[ 4H 1- benzopyran-4, 4' -i nda
zolidinel-2',5 -dione (V, X=C) X (n
- : o

40

'\/ wherein X is chloro or fluoro, from the corresponding halochromanone of the formula:—
45 . ' (o]

X . ,
)
o | _

wherein X is chloro or fluoro, characterized by the sequence of dehydrative coupling of said chromanone
with S-(-)-alpha-methylbenzylamine to form the imine of the formula:—

50

55

-’ ]
L . Q- . "

;




B ' By the procedure of Exanple 5, 0.5 g. (1.6 mol) of

@ 6- chl or o- 4- cyano- 2, 3-di hydro-4-(S-1- phenyl et hyl am no) - 4H- 1- benzopyr an_ ,.q.

iad 0.14 m (1.6 rrm)l) of chlorosul fonyl isocyanate gave 0.509 g. (89%

@ 6-chl oro- 2, 3-dithydr 0- 3' - (S- 1- phenyl eBh@BY-882r o 4H- 1- benzopyran-4, 4' -i >7
@ -dine]-2',5" -di‘one [np 268-5ileChbddid: - cHBe5, H, 4.50, N, génal . Cal cd. f

& N C 63, 95, H 4.80, N, 7.85. Found: C, 63.66, H 4.98, N,

M67. Exanpl e 7Heat|ngth!sproductand2ml of 1N HC! on a steam bath for 30 minutes gave, aftercoolmg and filtering

32, 3- D hydr &-2+divder Gl ¥ 6% kphenvigsbvlapjsgiptirirbenzopvraniitimiearelidinale Slions: - dj on
(Sorb|n|I (0 68 mmol ) of

|2, 3-di hydro a&"ﬁﬁ%ﬁ?@"‘“{?%‘tgﬁéﬁ?ﬁet hy 'giﬁlll'(raro

@ nzopyran-4, 4' 1Imprdﬁi'so‘bltniep’aﬂhga?co,nﬁ:ourdidilﬂﬁfomwu&—Fﬂ of gI aci al acetic acid
s added 15 m of, 48% hydrobromi c acid. After geating 2 hours at

£ 0- 30[err]’€: (oi! bath tenperature), ticy acet at e- hexane 1:1,;

@sual i zati on with phosphonol ybat e spraygﬁarrhgg) showed two new spots

® 0.95) in addition to
pfegreaction mxture, 40 the (1)

[llr oduct, Rf 0.45; al pha- bronoethyl benz
larting material (Rf 0.75). After cbe
Bl vents wéfe renoved in vacuo to give whi ch ‘'was di ssolved in 50
of ethyl acet ate vvashed tw ce vm'th dried over wi th anhydrous

Cturated wi rﬁ%m (éﬂ lei h?oro ci ' u&% \%K con s gtogol\%mz?gov%h-rgfo%goéclg V‘l’?alpra-methyl-
R3-239.5 (2Peference np 241- ; Sarges U S Fatent 4,130, 714) [al pha][err]
+53. 1[err] (c=l, MeOH reference rﬂﬁatlync[-qgl pha][err] = +54 | oc.

€ ),

lt.)]. 45 Exanpl e 8
6- chl or o- 2, 3- di hydr o- sp|r0[4H-1 '
Bnzopyrarsa, 4' - i ni dazol i di ne] - (HI, ) By the method of (V)

anple 7, 100 ngy. (0.2 mol ¥ of’
6- chl or o- 2, 3-di hydro-3' - (S-1- phen
i ro[ 4H 1- benzopyran 4,4' -imdazolidine]-2",5" -dione was converted to 38
(549% ofso SwigeraimhX csragdﬁflr@d above. °
Wby dr o- spi | of 4P-A Pieeass fopierasing a ghical hdaniginof e feePule®— 5' - di one as t he
@nohydrate [np 244-6[err]; 50 [al pha][err] =g+46.6[err] (c=1, MeOH)]
al . Calcd. for [err]: C, 48.80, H 4. Oﬁu—% 10. 35. Found: C, 49. 14,
3. 69, as N, 10.13. 55 A -
anple 9 S-2, 3- Di hydro-6-fluoro-3'-(S-1 0%
@henyl et hyl ) - spi ro[ 4H 1- benzopyr an-"4zd.~
An internediate i m ne of Exanple 5
cyano- 2 3- di hydr o- 6-fl uoro- 4- ( S- 1- ;. hyl am no) - 4H—1 benzopyran
¥5 9. (5 nmmoles) and chl orosul fonyl i socyanat e nmmol es) in 25
. et hyl eHE™HE Srohigee rduore:fom ﬂcﬁtes%%' ‘ﬁfﬁ@f’?f‘ﬂ}eé’lf Mg fordlaiT nut es,
Bd the sol vent renpoved in 60 vacuo to give a. pale yel 'ow foam To th|s
erial wagg added 45 m of 1N hydrochl oric aggid; and the suspension was
#ated i Mmedi ately for 1.5 hours on steam hpt h, then cooled to room ,
anperature and filtered to give 1.6 4 pal e yellow solid. The Iatt(cﬁ)
terial was chromatographed on 60 g. -400 nesh silica gel, eluting
gt h methylgne chloride to give 0,4g. of ™€ &- di hydr o-6-fl uoro- 3 -(S- 1%
genyl ethyl)-spiro[ 44 1-benzopyran-4, 4' -i mdazol idine]-2",5 -dione 0.04.g

sorbini |, wheeirX BEHio or fisore, shaps:teripadey mﬁwecequmdrasveaomnq of sajd Ichrdmérwpe
5 dec). 7mth S-(-)-alpha-methylbenzylamine to form the imine of the formula:—

olidinel-2',5 -dione (V. X&)
it ed as foll ows. :

/]

55

65 adding the elements of hydyoge'h cyanide- to.the imine to fotm the chiral nitrife of the formulai— -

QT




'01037- 672.Found analysis: C, 55.65, H, 4.50, N, 9.91. Heating this
product and 2 m of 1 N HCl., on a steambath for 30 m nutes gave, aftep "™
cooling and filtering S 2,3-di hydro- 6 fg3prera - (S EO
1- phenyl et hyl ) -spiro(4H 1 -benzopyran-4,4' -im dazolidinel-2",5" -dioné
GBITULUN SE1. A
; O [err] 15 wherein X is
strong acid an (V)
err] 25

Clainms for the Contracting States: BE CH DE
process for preparing a conpound of t
chloro or fluoro which consists_in solv
,alpha met hyl - benzyl hydant oi n off ;
_(_ 30 wherein X is as defined abo . process for preparing a chiral
“hydantoin of the fornula:- 36 wherel @S chloro or fluoro, fromthe

?r respondi N3n %Lugﬁlﬁégzgﬁggﬁ@clﬁgroéuh&w R g& foll 5}&: wgfcﬁ’éa{‘on&nh%y&abﬂ 3 1 the

fuoro, char inSo thd S6HmaIa ehydrative coupllng of said
clhiromanone with, S- - al pha- nethylbenzylan1 e to formthe imne of the
formul a: - 55 CH 60 65 addi ng the el enent ? hgdrogen cyanide to the imne

h formthe chiral nitrile of the for a. 0 037 672 Found anal ysi s:
C, 55.65, ,,H 4.50, N, 9.91. Fbatlngb i and 2 m of 1 N HCl op.a
steam bath for 30 m nutes gave, Xafte m@ﬁa | tering (V)
S-2, 3-di hydro-6-fluoro-3'-(S-1 - ph: wthy )-spiro(4H1
-benzopyran 4,4" -i m dazolidinel - X hgre. 5 Cains for the Contracting
States: BE,CH DE FR GBB IT Li LU NL SE 1. A process for preparing a conmpound

Of\/he for m-ﬂna ‘solvdiyking the alpha-methylbenzylhydantoin with strong acid to the chiral hydantoin of thé RFrhilia
{1).

3. A process as claimed in claim 2 wherein X is fluoro.

4. A process as claimed in claim 2 or 3, wherein the dehydrative coupling is carried out using titanium

25 tetrachloride as dehydratlng agent, the cyclisation and hydrolysis is carried out with aqueous hydrochloric
acid, and the solvolysis is’carried out with a mixture of aqueous hydrobromic and acetic acid.

5. The compound of the formula:—

30 L . . HNJ
_ H

0™
X (1A)
35 0 .
wherein X is chloro. -
6. A pharmaceutical composition comprising a compound of the formula {IA) as claimed in Claim 5,
together with a pharmaceutlcally acceptable diluent or carrier.
40 - Claims for the Contracting State AT

\/. ' ' 1. A process for preparing a chiral hydantom of the formula:—

(1)

(1)

wherein X is chioro or fluoro, characterized by the sequence of dehydrative coupling of said chromanone
with S-(-)-alpha-methylbenzylamine to form the imine of the formula:—

;
65
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wherein X is chloro or fluoro which consists in solvolyzing with strong
acid an al pha-net hyl - 20 benzyl hydantoin of the formula:- 25

[err] (V) 30 wherein S
as defined above. 2.° A process for pﬁkﬂﬁﬁ ﬁaza chiral hydantoin of thein?
foroula: - 35 - CH, [err] 40 wherein S
chigro or fluoro, fromthe corresponding halochronanone of. the fornula:- 45
[err] wherein X is chloro or fluoro, chaNatCh by the sequence of
dehydratiye coupling of said chrogangne i t i al pha- net hyl benzy! ati'he
to formthe imne of the fornula: - errj 60 addi ng the el ements of
hydrogen cyanide tq the imne to f 8 hiral nitrile of the fornula:- 8
0 037 672 [err] conden5|ng the nitrile wth chlorosul fonyl isocyanate

fol I owed EYadQMS htle Sl oRi3 omrﬁ)ﬁiéﬁ}uﬁébﬁhé 'meeqs Fgrﬁlﬁ?e chial nitrile of the formula:—

al pha- met hyl benzyl hydantoin of the formla:-

[err] CH (V) 20 and solvolyzing the
al pha- et hyl benzyl hydantoin with stron aC|d 3 the chiral hydant oi n of t he
formul a (I) 3. A process as claimed i ein Xis fluoro.

process d€ claimed in claim2 orX3_x elydrative coupling |§
carried out using titanium25 tetr as dehydrating agent, the
cyclisation and hydrolysis Is carrie 'th aqueous hydr ochl ori ¢ aci d,

and the solv |s carr eq ‘ ure of aqueous hydrobrom c and
cetic ac® e ‘Qg mgm f uﬁrﬁgl f&‘?’ﬁ‘l?i‘eaf""“@é br é\{.cpjatlon and hydrolysis to form the
Iph i he
(1 wher ei harnaceutlcal conposition conprising a '

conmpound of the fornula (IA) as clalned in @aimb5, together with a
pharmaceutically acceptabl e dil uent annqu( Hy 40 Cains for the
Contractifig State: AT o o

' X : A (V)

30 - 0

and solvolyzing the alpha-methylbenzylhydantoin with strong acid to the chiral hydantoin of the formula
{n. _
2. A process as claimed in claim 1 wherein X is fluoro.

35 3. A process as claimed in claim 1 or 2, wherein the dehydrative coupling is carried out using titanium
tetrachioride as dehydrating agent, the cyclisation and hydrolysis is carried out with aqueous hydrochloric
acid, and the solvolysis is carried out with a mixture of aqueous hydrobromic and acetic acid.

4. A process for preparing an imine of the formuia (ll) as defined in Claim 1, which consists in the
dehydrative coupling of a chromanone of the formula (ll) as defined in claim 1 with S-(-}-alpha-methyl-

40 benzylamine.

' 5. A process for the preparation of a compound of the formula {!) as defined in Claim 1, which consists
; in solvolyzing a compound of the formula (V) as defined in Claim 1 with strong acid.
\_/ 6. A process as claimed in Claim 5, wherein the solvolysls is carried out using a mixture of aqueous
hydrobromlc and acetic acids.
45

Patentanspriiche fiir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE ' :

1. Verfahren zur Herstellung einer Verbindung der Formel:
50

55 (1)

60 worin X Chior oder Fluor ist, das in dem Solvolysleren mlt starker Séaure eines aIpha—MethylbenzyI-
hydantoins der Formel:




{ A.process for preparing a chiral hydantoin of the formula:- 45 [err] 50
herein X is chloro or fluoro, fromthe correspondi ng hal ochr omanone ot;Lhe
rmula: - 55 [err] 60 viherein X is CQL%@9 %? fluoro, characterized by fh
sequence of dehydrative coupling of e none with
S- (=) - al pha-net hyl benzylamine to formthe Pmne of the fornula:- 65 9
03{..672 [err] 10 addi ng the el ements Hdf cyanide to the imne to
formthe chiral nitrile of the fornulgd: - ondensing the nitrile
wi th chlogosul fonyl isocyanate ¥oll o ion and hydrol ysis t)
form the al pha-net hyl benzyl hydant .- [err] and sol vol yzi ng
- the al pha-net hyl benzyl hydantoin w tromg acid to the chiral hydantoin of
the fornula (1). 2 A process as claime87in claim1 wherein X is fluoro. 35
3. A process as.claimed dn claiml or 2, wherein the dehydrative coupling
is carried gﬁf'iﬁéﬂin‘ﬁﬁﬂgfé&"m Gileh alaleR i alimos aslawauiat i ng agent, the
cyclisation and hydrolysis is carried out mnt? aqueous hydrochl oric acid,

and the solvolysis is carried out with a_m xtglre of aqueous hydrobrom c and

acetic acid. 4. A process for preparing imne of the fornmula (111) as
defined i # Claim 1, which consists in tgedep¥ldrative coupling of a
chromanone of the fornula (11) as ¥efimed P4 claim1 with ()
S-(-)-al pha-nethyl - 40 benzyl am ne. prodess for the preparation of a

conpound of the fornmula (1) as define @-di m 1, which consists in
sQLéolyziﬁb a conpound of the fornula (V) as defined in Claim1 with strong
ach 6. A pric¥Shlonsdec Flagrigtchus denChraspmacBenderhidaiegienchidmangindiey borpel:s i s carried
out using a mxture of aqueous hydrobromic gnd acetic acids. 45

Pat ent anspr Cche for die Vértragsstagten: BE DE FR G IT Li LUN. SE 1.
Verfahren?zur Herstellung ei ner VerDi Formel: 50 ()

o

30 worin X Chlor oder Fluor }st, gekennzeichnet durch die Reihenfolge der dehydratisierenden Kopplung des -
Chromanons mit S-(-)-alpha-Methylbenzylamin um das Imin der Formel:

35 N ] -
ey =
0 |

40

zu bilden, die Zugabe der Elemente von Cyanwasserstoff zu dem Imin um das chirale Nitril der Formei:

. v , v
X :: ff M (v
| o

zu bilden, die Kondensation des Nitrils mit Chiorsulfonylisocyanat géfolgt von Cyclisierung und Hydrolyse,
um das alpha-Methylbenzylhydantoin der Formet:

. o-
55 . HN—-( CHa ‘ .
- oJ:\:N :
. . X . l-:i . | (V)

45

50

‘60
(%]

zu bilden und das Solvolysiersn des alpha-Methylbenzyihydantoins mit starker Saure zu dem chiralen
65 Hydantoin der Formel (1), .

T

R —

| AT




5 - [err] 60 worin X Chlor oder Fluor ist, das in dem ~
ol vol ysieren nmt starker Saure eines al pha-Met hyl benzyl - hydant oi ns dey/ -,
gornmel: 65 10 0037 672 [err] 10 wo I&i\r% oben definiert ist, best

:Verfahren zur Hefstellung eines chfr f?ydantoi ns der Fornel: 15 [

RO viori n X Chl nveddhedn nabiifispiug 2, wakis X #R61 it spr echenden Hal ogenchr omano

: er\’-*For mel : 254. Verfahren nach Anspruch 2 oder 3, worin das dehydratn{mnd p Koppeln unter Verwendung von

Bi1) 30 wor |Tﬁa"7@t@Pthﬂd _@ie| dehypitatigigrerideg Mi I?Eﬁﬁl (‘!‘h’ﬁet"ecﬁYF'tﬂnLﬂ é‘"F’zéi'VHFéh'fbl"gb

er dehydra agﬁ"ﬂ?r q] ur QEﬂé '?ﬁf@hﬁ.?‘% vopﬁe[ mit einer Mischung von wassriger
- (-) - g%gﬁ:rf@ gll'mn der Formel: [err] 40 zu bilden,

i e Zugabe der El errente von Q/anwasserstoff Zupdem I m n unr das chirale

i tril der Fornal: [err] zu bilden, die Kpndedsation des Nitrils mt

|h!l or sul fonyl | socyanat gefol gt von Cycl |é%\er ung undl Hydrol yse. urn das

3l pha- Met hyI benzyl hydant oi n der Foryrel

err] 60. ZU bilden und das Sol vol ysts

Wit starker Saure zu dem chiral en 65 Hxg der Formel (I). Y.,' 3-

B037 672 3. Verfahren nach Anspruch 2, Wori® X Fluor ist. 4. Verfahren nach
nspruch 2° qﬂg I n das dehydrat|5| erende Koppel n unter Verwendung von

g tantetrach 06iﬂaﬁuﬂ&h&ﬂfs&ﬁhﬁds@&&@@%al%a biné vabib@iRb b Fornvdl 1A, naéH Anspruch 5

myclisier ungzusmdndrdynir@meﬁsﬂ\amazemmannqma@awersmnﬁndm odeg@fégdrr t wird und

¥ ¢ Sol vol yse mt einer., Mschung von wassriger 5 Bromwasserstoff- und

gs~ur &° JErCHRgERrime fir dpn Ypriragsstaat: AT

1. Verfahren zur Herstellung eines chiralen Hydantoins der Formel:

al pha- Met hyl benzyl hydant of A3

O
25 - an—o
. OA\ NH
X (1
30 > @ .

0

"worin X Chior oder Fluor ist, aus dem entsprechenden Halogenchromanon der Formel:
(o)

35 . X : .. - . . -
' o : o (i)
(o) ‘ '

40
worin X Chlor oder Fluor ist, gekennzeichnet durch die Reihenfolge der dehydratisierenden Koppelung des.

Chromanons mit S-(-)-alpha-Met_hylben__zyIamin um das Imin der Formel:

45

. ' . (un
50 0 '

zu bilden, die Zugabe der Elemente von Cyanwasserstoff zu dem Imin um das chirale Nitril der Formel:

CH
55 -3

Ny ' (1V)
X H

' 60 - ) .. . T @ o

2u bilden, das Kondensiere des Nltrlls mit Chlorsulfonyllsocyanat, gefolgt von Cyclisierung und Hydrolyse
um das alpha-Methylbenzylhydantmn der Formel: . .

65 _
e
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‘20}Pat ent ansprui che fOr den Vertragssta

TSI MR

gver bi ndung ‘der For el : [err] 15 worin X Chlor ist. 6. Pharnmazeutische
ganmenset zung ent hal t end .ei ne Ver bi ndung der Fornel (l1A) nach Anspruch 5
qarmen mit ei nem pharnazeuti sch anneg W@%ﬂdunungsmttel oder Tra

a A Ver fahren zur Herstell

ei nes chiral en Hydantoins der Fornmel: 25 [er© 30 worin X Chlor oder Fl
i st™"aus dern entsprechenden Hal ogench r Formel: 35 [err] worin X
Chl.or oder Fluor ist, gekennzeichnet du;[ch nf ol ge der

dehydr at i sier enden Koppel ung des.x Chr o . gt (V)
S-(-)-al pha- Met hyl benzyl am n um das r =~ 45 [err] 50 zu bil den,
di e Zugabe der El enemte von Cyanwasy of f Jzu dem Im n unr das chirale
Nitril der Fornmel: (IV) [err] 60 zu biTdeR, das Kondensiere des Nitrils mt
Chl or sul f oy |zl BideyiaiRaldas Sa¥dHs@ten \Hed albda-Métiisthiiihgddattihs yielEtarket Baurd U didd chiralen
al pha- Met hy| -Hydasdinge &otrel ). der For nel :» 65 12 0 037 672(7 [err] 5 10 zu
bi |l dei n und das2-%s ﬁ%ﬁf’@'@ﬂfudeb V\@r- Piiluﬁegh Jen: rh ydantojns nit starke
saure 20 demapEi AT DAL e Rl e g gj"%ﬂ“g%faﬁaﬁ 3
1, worin X,& |v&59§r|gbrs Izs%ure A Un mly lein waéssriger
dehydrat i'Si erBedmleaskedqers lund sﬁatgeerure\lﬁfdngmhmgrd/on Ti t ant et rachl or| al s

dehydr ati si er enéie¥erfohten edur chesgeitfind refnesyi Imihs @hreFocydl {18 | nachy dlps)ll%
nmt 75 wassr .gg@ﬁ;ggﬁgfﬁqﬁepwrwg&Ffawmonmriom Iy ingchyeRrsg ‘s’é'tﬁt -alghadpthyl-

M schung ven Wazg% tahrdn zur Herstellung einer Verbindung der Formel (1), wie in Anspruch 1 definiert, das in dem
\-/ Solvolysieren einer Verbindung der Formel {V), wie in Anspruch 1 definiert, mit starker Séure besteht.
6. Verfahren nach Anspruch 5, worin die Solvolyse unter Verwendung einer Mischung von wéssriger
Bromwasserstoff- und Essigséure durchgefiihrt wird.
25 Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE

1. Procédé de préparation d'un composé de formule:

30

(1)

35

dans laquelle X est un radical chloro ou fluoro, qui consiste a effectuer la solvolyse, avec un acide fort,
d’'une alpha-methylbenzylhydantome de formule:

40

HN
v)

45

dans Iac}uel!e X est tel que défini ci-dessus.
50 2. Procédé de préparation d’une hydantoine chirale de formule:

55
(1

" 60

?;t::ullaequelle X est un radical chloro ou fluoro, & partir de I'halogénochromanone correspondante de

65
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Br olwasser-st of f- und Essi gsaure durchgefuhrt.wird. 4. Verfahren zur
erstellung sines Imns der. Form@ (ITl) nach Anspruch 1, dLs in dem

lehydr ati si erenden Koppel n ei nes Chromanons der Fornel (e:1) nach Anspruch.
mt S-(-)-al pha-Nethyl- benzyl am n ¢peB3Z2872 20 5. Verfahren zus '
@erstel |l ung ei ner "Verbindung der Formel (I, wie in Anspruch 1 definiert|{
Has™ n dem Sol vol ysi eren ei ner Verbi ndung deP Fornel (V), wie in Anspruc
@lefiniert, mt starker Saure bestehtX< 6. Verdlahren nach Anspruch 5, worin
i e Sol vol yse unter Verwendung einer M ng yon wal ssri ger (1)
Bromnvassepst of f- und Essi gsaure durchgeiu o rd. 2 RevendN cations pour
M es Etats contractants: BE CHDE FR G IT Li LU NL SE 1. Procede de

br epar at i ondat’s lanuatie Xpsisie radizalfclipmiel Buord Baractérisé par la séquence de couplage par déshydratation
l err] 35 dafplafigghemeeeny aestla $riv:-giphgiedthyibendyigmine pourfiormer ming e farmwei ste a
ffectuerrd a sokvol yse, avec un acide fort, ghune

h| pha- net hyl benzyl hydant oi ne de formul e: 40 1S

@ err] dans laquelle X est tel que d6fini 50 2. Proced6 q%”
@reparation d une hydantoine.chixal e de f
g err] 15 (I') 60 dans
& aquell e X est un radical chloro ou QroJ A partir de
' hal ogenochr omanone. correspondant e de fdule: 12 0 037 672 [err] dans

aquel | e X asiditiomdesaitiimeal ducdiérared‘ltydrobénedi itimine poud edreléd |6 RitrPédhirhidleS@mURNCE de
supl age par deshydratation de |adite ghromanone avec |a

5- (- ) - al pha- net hyl benzyl am ne pour forner M ne de fornule: 10 qg.
err] |'"addition des el 6nment du cyanyge dpy e a 'imne pour fornmer le

Ritrile chiral de fornule: 20 [ery P25, | densation du nitril e,

gvec |'isgcyanate de chlorosul fo Ve d eyclisation et d' une
ydrol yse 30 pour forner |'al pha- IQ; zyl hydantorine de formule: 35
err]

la condensation du nitrile avec I'isocyanate dé chlorosuifonyle suivie d’une cyclisation et d'une hydrolyse
30 pour former Ialpha-méthylbenzylhydantoiine de formule: ' :

o
' ~ HN—f SH
. | od p 1

x ~

(V)

Tew

-0

' \/ :t Ia solv(o)lys‘e de I'-alpha-méthylbenzylhydantoine avec un acide fort pour former I'hydantoine chirale de
i ormule (l). ' . .
3. Procédé suivant la revendication 2, dans lequel X est un radical fluoro. _
o 4. Procédé suivant la revendication 2 ou 3, dans lequel le couplage par déshydratation est effectué en
45 utilisant le tétrachlorure de titane commie agent déshydratant, la cyclisation et I'hydrolyse sont effectuées
avec l'acide chlorhydrique aqueux et la solvolyse est effectuée avec un mélange d'acide bromhydrique et

d'acide acétique aqueux.
5. Composé de formule:

50

(1A)
55

dans laquelle X est le radical chioro. =~ - : '
- 6. Composition pharmaceutique comprenant un composé de formule (IA) suivant la revendication 5,

60 en association avec un diluant ou support acceptable du point de vue pharmaceutique.

1
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40 et |la solvolyse de |I' -al pha- net hyl benzyl hydant oi ne avec un acide fort
pour former |'hydantoine chirale de formule (1). 3. Proced6 suivant |a
revendi cati on 2, dans |equel X est unoragquizfluoro 4. Procede suivant |a
revendi cation 2 ou 3; dans |equel |e couplage par deshydratation est

ef fect u enRemsndigationspous 'Etas constaptamthABr ur e de titane conme agent

' dGSder atant, 1I Probetl ldla ?éfzér&ﬂn% un+ hyb:lgn o‘iPrl thlr]gl]g%(e) c;[rragf fa\e/gzuﬁﬁsng?/:ﬁgle S

chlorhydrlque aqueux e a solvolyse es
bromhydri gque et d'acide acetique aqueux. 5. ose de fornule: 50 [err] 55
dans laquelle X est le radical chloro. 6HN osi tion pharnmaceutique

conprenant un conpose de formule (IA) SLBJ(antNiHa revendi cation 5, 60 en
associ ation avec un diluant ou supprt gccewfable du point de vue (1
phar maceutd que. £5 1 4 0 037 672 Rgvengli cajions pour |'Etat contractan{
AT 1. Proced6 Qe preparation d' une hydanis chirale de fornule:

7 5 10 [err] dans laquelle X est un radical “chloro ou fluoro, A partir

d' hal ogenoc fersniaaxshe Xcest pe sasisaldeiinre oy dludror drphrtir d'!!SO@ﬁoqunMacmebépendQn@sQe
un radi cals HMYo ou fluoro, caracterise par.|l a sequence de coupl age par
déshydratation de | adite chromanone avec | a - (-)-al pha-n6t hyl benzyl am ne
pour former une imne de fornule: 2 | ' addi ti on des 6l 6nents dP
cyanure d' hydrogene 3 |'imne pour for itrile chiral de fornule:'éB
40 l'a conggensation du nitrile avec M soeydamag€ de chl orosul fonyl e suivie
d\vpe cyclisation et une h drolyse pour fornmer '

sg% ctensé par la séquence de couplage par déshydratation
al pha- met @m ifte ¢ zyx@zone avec la I -(g-? Ipha- mg'iﬂa benzylamme pour former une imine de formule:

25

(1)

30 . N

35
(1v)
40
N : la condensatioﬁ du nitrile avec I'isocyanate de chlorosulfonyle suivie d'une cyclisation et d'une hydrolyse
N~ pour former I’alpha-méthylbenzylhydan‘tofne dg formule:
45 : :
- (V)

50

i
_ P
et la solvoylse de ['alpha-méthylbenzylhydantoine avec un acide fort en I'hydantoine chirale de formule (1.

) 85 - . 2. Procédé suivant la revendication 1, dans lequel X est un radical fluoro.

i 3. Procédé suivant la revendication 1 ou 2, dans lequel le couplage par déshydratation est effectué en
utilisant le tétrachlorure de titane comme agent-déshydratant, la cyclisation et I'hydrolyse sont effectuées
avec de I'acide chiorhydrique aqueux et la solvolyse est effectuée avec un mélange d'acide bromhydrique
et d'acide acétique aqueux.

" 60 4. Procédé de préparation d’une.i imine de formule (Ill) suivant la revendlcatlon 1, qm comprend le
couplage par déshydratation d'une chromanone de formule {if) telle que définie dans la revendication 1
avec la S-(-}-alpha-méthylbenzylamine.

5. Procédé de préparation d’un composé de formule (I) tel que défini dans la revendication 1, qu:
o ;:omprend la solvolyse d'un compose de formule (V) tel que défini dans Ia revendication 1 avec un acide
. ort .
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45 50" et l.a sol voyl se de |'al pha-net hyl benzyl hydant oTne avec un acide fort

en | ' hydantoi ne chirale de.formule 1). 55 . 2. Proced6 suivant |a

revendi cation 1, dans |equel X est 4 go9digs@ fluoro. 3. Proced6 suivant N
revendi catio 2," dans quuel Ie couplage par deshydratation est . !
ef f.ect ue ggcfgf Lﬁ;ﬁ‘%ﬂj‘ﬁu?} S gﬁﬂ!‘u@rqg paleghel 'Pls?'é?{?eéifrfﬁﬁ’"&géﬁt‘“'aﬂ'é g nélenest @
| a’eyclisation et droI yse SO T Tect uees avec de | aci de chl or hydri que
aqueux et la solvolyse est effectu6e avec un nel ange d' aci de bromhydri que

et d'acide ac6ti que aqueux. 60 4. Proced6 de preparation d' une imne de
formula (Il) suivant la revendication .1, qui conprend | e coupl age par
déshydratati on d' une chromanone de fornmula (11) tells que d6finie dans |a
revendi cation 1 avec la S-(-)-al pha-nethyi benzyl am ne. 5. Procede de
prepar att¢ on d' un=conpose de fornule (1). tel que d6fini dans |la

revendi cation 1y qui conprend |a solvofyse d' un conpos6 de formule (V) tel .
quo dé6fini dans |a revendication 1 avec un acide 65 fort. 1 5 15 0 037

672 6. Procedcl suivant |a revendication 5, dans |equel |'a solvolyse est
effectulne en utlilsant un nelange ti -d" aci de bromhydri que et d'acide

acktique aqueux. 5 10 15 20 25 30 35 40 45 50 55 60 65 16
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