
EP 0 243 018 B1 This invention relates to a novel condensed
thiolactam-N-acetic  acid derivative having excellent al- dose reductase
inhibitory and platelet aggregation  inhibitory activities. The compound of
this invention is 5   useful for prevention and treatment of diabetic
complications such as diabetic cataract, retinopathy, ne- phropathy, and
neuropathy. Japanese Patent Application Laid-Open No. 40264/86 describes
that various 3-thioxo-l,4-benzox- azine-4-acetic     acid derivatives and
3-thioxo-1,-4benzothiazine-4-acetic acid derivatives exert aldose reductase
inhibition and are useful for treatent of peripheral disturbance due to
diabetes (cataract, di- 10  abetic neuropathy). However all of the
compounds described in concrete  in the said Laid-Open Applica- tion are
only weakly inhibitory to  sorbitol accumulation when administered orally
to diabetic animals, and therefore not satisfactory for practical
application as medicines. The inventors found, as a result of    research
on the    compounds described above and the related Compounds thereof, that
special Compounds  which are not described in Japanese Patent Application
15   Laid-Open No. 40264/86 are strongly inhibitory in vivo to sorbitol
accumulation and also have platelet This invention relates to 1. A compound
having to general formula 20 [err] so (wherein[err]are, the same or
different,hydrogen,a halogen, an  alkyl having 1 to 6 carbon atoms a
cycloalkyl 3 to 7 carbon atoms,  an alkoxy having 1 to 6 carbon atoms, a
phenytalkyloxy having 7 to 9 carbon atoms where phenyl is optionally
substituted by one or more groups selected from a halogen, 35   an alkyl
having 1 to 3 carbon atoms,an alkoxy having 1 to 3 carbon
atoms,methylenedioxy trifluo- romethyl,or trifluoromethyl;[err] is hydrogen
or methyl[err]is carboxyl or an alkoxycarbonyl having 2 to 6 carbon atoms,
an aryloxycarbonyl having 7 to 9  carbon atoms or an aralkyloxycarbonyl
having 8 to 10 carbon atoms;and X is oxygen or sulfur)or a salt thereof. 2.
A therapeutic agent for diabetic complications,containing a compound having
the general formula 40  (I), or a pharmaceutically acceptable salt
thereof,and 3.A method for producing a compound having the general formula:
45 [err]                              (Ia) 50 wherein each symbol has the
meaning given above,or a salt thereof,which comprices hydrolyzing a com-
pound having the general formula: 55 [err] 60
(Ib) [err] 65    EP 0 243 018 B1 wherein [err] are the same as described
above, and [err] is an alkoxycarbonyl having 2 to 6 carbon atoms, an
aryloxycarbonyl having 7 to 9 carbon atoms or an aralkyloxycarbonyl having
8 to 10 carbon atoms 



4. A method for producing a compound having the general formula (lb), which
comprises reacting a 5   compound having the general formula: 10
[err] II) wherein each symbol has the meaning given above,with a compound
having the general formula: wherein [err] is a halogen and [err] has the
meaning given above, to give a compound having the general for- mula: [err]
[err] [err] wherein each symbol has the meaning given above, and then
reacting the resulting compound  with a In the above general formulas the
lower alkyl represented by [err] is a straight chain or branched one
having 1 to 6 carbon atoms,such as
methyl,ethyl,propyl,isopropyl,butyl,isobutyl,sec-butyl,tert-
butyl,pentyl,isopentyl,neopentyl,tert-pentyl,hexyl,and isohexyl;the lower
alkoxy group is one having 1 to 6 carbon atoms and includes those formed by
binding an oxygen atom to the alkyl group described 40   above. The
cycloalkyl represented by [err] is one  having 3-7 carbon atoms,such as
cyclopropyl, cyclobutyl,cyclopentyl,cyclohexyl,and cycloheptyl. The halogen
represented by [err] includes flu- orine, chlorine,bromine and iodine,among
which fluorine and chlorine are Thy eeaaffie by fO ad reprsent   by   79 ad
R is an aIomcs such as beoy hing  Ito6carbon. 2a p(. 1. 2methmycarbO ,
ethoxycarbony, 2 _p opoxycanbo nysOopocaby T     oups arn  have a 55
txyc      or  onya y an _hein 7 t 9 sucarb  atmhs (e.p         we yca pm  a
hnloge cagb    oran ratyox!'arbonylw hadvn 8 a    abo aktom (eg. menyL popK
c bopnpy  a bww) As the hogen eese. ntd by. eopqra, choArin, broin a nd
Oine             D mentoed   of em urn salte       bereenae  and alumiorn
sa.an   f  may be th Sam or d  hRavng  en may be prmsentua) or hesat  the
h a as aeric on hutloby at and 6h 7nr is opisomers oardicas when roer a
or ps es aTe    or cycloaylbe tae  in their pure most if necessayRoblti
fofa poairoayf Lasomers maybe acm    p(l1),it.wlhede  X is oxygd sis p
ateable lb 1   , 4xz~hak whsre X Is su~ur. Th esterified carbxr~l rersned
by R4 and FP is an  a  hcaby hain 2 to 6 cabn   atomns (e.g. inethowyeb
pqt tunycbom          xyboy                    sou 55        bUM    an
ark~~havk  7 to 9 carbon atomr s (eg.                  pl methylphnyloxy
carbonyq or an aayoyabn havin 8 lo tO carbon atoms (e-g.         bxr. As to
hallzan represend d by Yt hy ne for example, chslrie, b Orpine and eolu ari
menofoned The s  of the     o    hav   the genda omula (a). pacarly
ace sall. indudes an ak1meali salt (e.g. sodwum salt, pobassium salt), an
alkalie earth metal salt (e~g. calci 60 um salt). and aluminum sl The
compoun having the general formula MJ or the salt thereof has an asrimart
carbon -atom, and hence its optical isomers or diastromers are presenm The
isomers rnay be oolained in fieir pure forn if n~~~ecs.Rsolution of a pair
of  s     may be  acmplished by a uoamethod such as ft- tional
W/Stallization and chl~ on. for exarrple. siks gel. Opticl resolution of a
racernate into    EP0243018 B1 its mirror image components may also be
accomplished by a usual method such as salt formation of (la) with an
optically active base (e.g. quinine, quinidine, cinchonine, cinchonidine,
1-phenylethylarnine) iol- 



lowed by selective crystallization or fractional crystallization and then
neutralization with an appropriate acid (e.g. hydrochloric acid,
hydrobromic acid, sulfuric acid) to give a free acid. Optical resolution of
5   (la) may also be carried out by (1) converting (la) to its ester with
an optically active alcohol (e.g. methyl lactate, ethyl lactate,
1-phenyletnyl alcohol, menthol), (2) separating the diastereo esters by
recrystalli- zation or by chromatography, and then (3) hydrolyzing each
diastereo ester to give each mirror image isomer of (la). Condensation of
(la) with an optically active alcohol is, for example, carried out in a
sol- vent (e.g. dichloromethane, chloroform, ethyl acetate,
dimethylformamide), using a condensing agent 10  (e.g.
dicydohexylcarbodiimide) in the presence of 4-dimethylaminopyndine at about
O* 600C. Hydroly- sis of the diastereo ester of (la) to the optically
active (la) is conducted in the same manner as the hy- drolysis of (lb)
which will be mentioned later. The (S)-isomer is more preferable to
(R)-isomer in inhibiting aldose reductase. The compound having the general
formula (I) and the salt thereof are novel compounds which are not 15
found in the literature, and are strongly inhibitory to aldose reductase of
mammals (e.g. mouse, rat, rab- bit, dog, cat, bovine, human) Aldose
reductase is known to reduce, for example, glucose into sorbitol and
therefore to accelerate accumulation of sorbitol in the tissues such as
blood vessels, nerve and lens, causing various complications in diabetic
patients The compound (I) of this invention and the salt thereof have been
proved not only to inhibit strongly the said enzyme in vitro, but also to
be diemically stable, be 20   absoobed well through the digestive tact, and
be well disrbuted into the tissues. Therefore the coin- pound (l) and salts
thereof are very effective in inhibiting sorbitol accumulation in the
tissues of strepto- zocin-iduced diabetic rats when given orally. The
compound (I) and salt thereof also have platelet ag- gregation inhibitory
activity. It is assumed  at increased platelet aggregation often seen in
diabeic pa- tients may be one of the causes of diabetic    o   hsuch as
retinopathy and nephropathy. 25   Therefore compound (1) and salt thereof
are expected to be useful in treating the increased platelet ag- gregagon
to prevent such complicaton The compound having the general formula (I) and
pharmaceutically acceptable salts thereof are weak- ly toxic whether given
acutely or chronicaly, and therefore very useful as medaiies for prevention
and treatment of diabetc complications in man (cataract. retinopathy,
nephropethy, neuropathy, etc.). 30     The compound having the general
lyormua () and the phi     acceptable salts thereof may, when used as the
medicines descrbed above, be oraly or parenteralty given in the form of a
powder, granle. tablet, capsule or injection. pepaed by m=g with pra
acceptable carriers, excip- enft or iuents. and also in tne form of eye
drops or an eye ointment when used as therapeutic agents for caract. The
dose vares according lo the nature of te compound, route of administration,
symp- 35   Ims, age and body weight of the patient, etc.; for example, for
oral administratio to an adult diabetic pa- ent. the daly dose is about 50
to about 1500 mg widh is favorably divided ino 1 to 3. In the case of eye
&ops it is desiable that a formulation or a suspension containing about
0.001-1% of he active compo- nent is given 3-5 tnes a day at the dose of
one lo several drops at a time. In the case of an eye ointment a formiaton
prepared by mixing about 0.001-1% of th active component in a usual eye
ointment base is 40  gPven about 1-4 times a day accordi  to the symptoms.
The compound having the general formtua (Ia) and a salt thereof can be
produced by hydrolysis of the compound having te general formula (b)- The
said hydrolysis is conducted favorably in a solvent in the presence of an
aalli such as sodium hydroxide and potassium hydroxide. Such solvents
indude alcohols such as methnl, ethanol, propanol, 2-propanol, and
methoxyethanol, ethers such as dioxane, tetrahy- 45   drofurany and
dimetnoxyethane. and mixtures of these solvents with water. The said
hydrolysis can be conricked usualy at about 0-1 00-C, preferably about 1
0-6C, and the amount of the alkali used is about 1-5 moles. preferably
about 1.1-3 moles, per 1 mole of the compound (lb) used. In the case of
3,4-dihydro- 3-tioxo-2H-tl 4-bnzoxazine4acetic acid esters having no
substituent or a staitd chain alkyl group 



at the 2-position, the 3-oxo derivative is also produced abundantly as a
by-product owing to simultane- 50   ous hydrolysis of the 3-thioxo group
while the esters are hydrolyzed. Therefore the yield is low and puri-
ficabon is difficult with such compounds. On the other hand, the compound
(ib) having an oxygen atom as X is resistant to such a side reaction
because of the ct-branched structure of the substituent at the 2- position.
and trhefore has an advantage in production that not only the desired
product (la) is obtained in good yield but also purification of (Ia) is
easy. For example, a crystalline product is obtained either by ss
concentration of the reaction mixture followed by dilution with water ano
then acidification with hydrochlo- nc acd, or by extraction with an
appropriate solvent (e.g. ethyl acetate) after acidification, followed by
concentration. The crystalline product can be purified further by
recrystallization or by chromatography if necessary. The compound (la)
having a sulfur atom as X is also chemically stable, and can be isolated
and purified in a similar manner. The compound (Ia) can be converted into a
salt because it has a carboxy- ez  lic acid residue. When an optically
active starting compound (lb) is used, an optically active product (la) or
a salt thereof can be obtained. The compound having the general formula
(Ib) can be produced by the fc!-'wing procedure. (Process 1) 6s 5   The
compound (IV) can be produced by the reaction of the compound 111) with a
halogenoacetic acid es-    EP O 243 018 B1 tsr (1it. This reaction is
conbctd h an apropift solvent in te presence of a base. Such solvents
include tetrahydrofuan, dNmsethyhane, doxane, N    ,    N Mu rmamid, and
dimethysuftfdde, and such bases ikxude sodum m      , sodium ethox,
potassium tozdd&, sodum hydride, potassium hydrid, sodium amide, etc. It Is
desirable hat in fis reaction the comxpoxi (U) is allowed to react with a 5
bas to form an anion of compound (1I whc is the aled to react Wh th
Compound (11l. The reaction temPeu --  Is about -10-100'C, prferbly about
O-60C. The amounts of he ban and the compound (111) used we about 1-15
moles per I mole of te Compound (10. (Pocess 2) 10 The compound (14)
obtaied In te (Process 1) is aowed ao raw with a 9     WiMg agent ID gve
the compound () This retin cu be conduedi h a solnteprsenc h a  onAg age
aAs the wwlt moaa sti tydrocrbons such as bzenze  **mewn. xyl, and hIor1b1
Aeam ether Such as abalwonwai aid  meOyai. IdogenWes hydroctbans such as
cmla .n id ea_, is   and clicliotoethane and pyddie we  Mroned. flionat
agels used hIckade phospous pen- Mkio6 Lmhson eagn, and Davy  mgenL The
reaction is contlucled usuly at about 100-15 .C pefl at about 2086110'  The
unotnt of th _Ina4  agn used is about 0.54 mle           l about1-2 mabs,
per 1 mole of th compousd () e c o"u  (N)hich Xis Van 7e alomcbe
for  il by themetoddbed ?,  hi J.ow   d       IMeia lad P.m-a-eLcLd Chemu
y., 1378 (191 orbya meth  acordence with _ tPe sed   A        ah roue /P
desbed hi t          . fA so                        tst
I (V)                      (VI) S~~~~]SM i~~~~~~~~~~~~~~~~i 40
i 



4o       4("[    . ffi~~~C           base >g2 mncOCncnrco 45
yR I (VII)                                (l-1i) ulurhZisachand  orabronie
atomanddlhersyns wethesnsasdsrbed above. 50     The axoord () in wich Xis a
sluatomcbeproducedfor aom pin by t  ollowig methds (Prced'.  or Procedue
C). 55 60 65    EP 0 243 018 B1 ProcedureB 5                      RI
C H. + RVCHCHCHOO6-> 10         .                VIII)                 lIXt
15 wher  Rei tahydrogenorabwerwaylh9ang 1 to4ci aho sin   madhoiersymbols
aethesame n doeaIcaribe  Own. 35
base R's                  +             SRCICICOOR -.+ 40 WX)
(XI) 45 ~S->-CHHCHUR' CH*    r.du:2    (II-2) R 55 (XCII) wherein Y2 is a
halogen atom and the other symbols are the same as described above. hI te
reaction formulas described above, te lower aW  group represented by RS
kncudes metl o0   eWl, propyl,   r    and bu, and the halogen aton
represented by Y2 includes fluorine, chlorine and brnne. In the Procedure
B. the reaction between CV111) and (DQ is condaht'dAn an appropriate,
solvent (e.g. methanol ethanol, propanol. dioxane, ethydroran d
md   NN-dlmeth- *rmamide), Ui the presence of a base (eg. sodum carbo,
potassium carbonae t            if 65   nacessaty, at about 0-about 100C.
In this reaction a compound (XII) represented by the fomula:.
EP0243018B1 Procedurs B RI                     CHS~~~~~~~~~~~~ +SCR 



5  H   +    R*CHICHCHCOOR!            3 10         .                 VIII)
tIX) a~~~~~~~~~~~ It- 15 z d~~~~~~d     t K> ~ ~ ~ ~ ~ ~~S M1-2)- olooki
I101aihydigenre Ior wera~ylmhaftift r  O1    WdfGWylaeOMli as demrbsd
above. t o PMCdfC R'                             Cli 35
~~~~~~~~~~~~~~~~~~~~~~I SR Wx)                      (XI) 4S RI
~S-CHcHciaRo X~~0, ss CXII (XTI} wherein Y2 is a halogen atom and th ohr
stbols ae fthe same as described above. hI th reaclion formulas described
above, Ite lower al group represented by RS vdludes me#Y. 60   ehyl pp
soprop , and butyL and te halogen atom represented by Yz icludes fone,
dloie and bromine. In the Procedure B. the reaction between (VMII) and (DC)
is condc n    i apprprate solvent (eg mie111aol ethanl. prdpaol. dioxane, d
_ahyoran,         h    _, N.N-di- yio 6a1d), in the presence of a base (eg
sodium carbonat. potassixn carbona, trieftlamire) if 65   necessay. at
about O-about 100C. l tis reatd on a compound(Xil represetd by the fomrnu
EP 0 243 018 81 COORn 10 (XIII) wherein the symbols are the same as
described above is first formed as an intermedraze, followed by a 15  ring
closure reaction to give (11-2). Therefore, when this ring closure reaction
proceeds only slowly, the ring closure reaction may be      by appropriate
heating or by adding an acid (e.g. hydrochloric acid, h 1kobromic add.
sulfuric add. mI       acid. p-toluenesullonic add. acetic aod), either
without or after isolation of (X1). In Procedure C, (X) and (XI) are
allowed D react in fe presence of a base lo give (XI) which Is then *
reduced lo give (11-2). The reaction between (X) and pM) is conducted i the
sane solvent as used in Procedure B in th pesence of a base (e# sociwn
carbonate. potassium carbonate, sodium hydrogen- carbonate, potsusium,
tnthylan}ie) at about 0-400C. The reduction of (XII) is conducted      gesy
by using a mel and an acid, such as iron-acetic add kon-hydrochloric ac-
id, zincacetc acid and tin-hydrochloric acid, Also in tis reaction the
compoumd (XIII) is produced as an 



25    n I,    wd teor the ring closure reaction is accelerated by a manner
simiar to that described When opticaly active starting compounds (V). (DX
and (XI) we used in the above-mentioned Proce- duws A-C, opia   active
products (IQ ae obtied Inversion of the absohis configumtion occurs in te
ficlam reaction of (VII) Io form (Il-) in Procedure A and in fte reoion of
(VIII) with (X) to 30   orm  2) hi Procedure B The absolute wMlxatm of (X)
is retahed in Procdure C. In th  ba     the results of piharmlgica stuies
lo prove t  effectveness of the compounds M of fft invention in comparison
with conh compounds are described. 1. Aldoe reduclase inhibition (in vitro
study) 95 Padeft pudlied aldose reducse from a human placenta was used br
the est of aldose reductase iiory eJect accordi% to te method of S. Hayn et
aL described in Journal of Biogical Chemls- ry.    877 (1965) or the method
ot J. H. Kinoshita et al. described in Metoi^sm 2  Supplement 1, 462
(1919). The inhibiory activities of each compound at 10  M and at 1Or7 M.
expressed in inhibifon 40    ec     e w  lsted in Table 1. Ki    z
W2.bit~ition ofisabacxmdation in the tise of  eim     induced diabefic rats
Spreque-Dawley rats (mae. 5-7-week-old, 5 animals per group) were faslad
for 18 hours, and re- 45   ceived an k inction of 70 mglkg of streptozocn
(Cal Biochem Co.) into the cauda vein under anesthesia wih ether, so th
diabetic rats were obtaied. From Immediately aftr th kection of
streptozocin these rats were given oraly the test compound of 50 rngkg or
30 mg4* in the form of 5% gum arabic suspen- sion twice a day (at 10 arm
and 5 pm.) for 2 days. During fis period the rafs were allowed to take CE-2
diet (Ca Japan, ic.) and water ad ibum. In the morning on the 3rd day (9
am.) the rats were killed 50     cdetation and venesectior), and
imnediately the sciatic nerves were isolated, from which sorbitol was
extracted according to the method of M. J. Peterson et al. described in
Metabolism, Z, 456 (1979) and the sorbitl level was determined by the
enzymatic method of P.S. Clemens et aL in Science, UL 1007 (1969). The
results are expressed in percentage (%) taking the value of the untreated
control group as 100. and shown in Table 1. 55 60 65    EP 0 243 018 B1
Table I s uo3bi t%) 10                                 WINlOy 10M
m 1              46.7    19.1    18i                    51 2
43.9           8.7    12 im_ 15                 3               48.9
8. 9    23-              _ 4              45.6           3.8       14`
45i 5              48.1         17.3        1Ut           29 # 6
48.2           9.4    16              3 7              so. 0         14.9
-            27- 8              50.2           9.1         _
30in 25           -     9               46.4         20.0        46m
6 



11               47.1         15.2    38                67- 12
43.0         19.2         _            58 30               113
46.8         14.3 9                    35- 17               45.7
2.6                      62 19               39.3          8.0         _15
s    -            20               38.4          4.6
25 A              50.8          25 0    UM                73 40
B               43.1         15.7        78            - C
48.7          19.6       71             - 45    cMON) 'p<Q11G5 so  I-p c
0.Omt Q 3,4.dtrikro--3n4iwco-1,1144w I "azeti4aced  ai (Reult ai Olion As
shown iTable 1. afwou  the conbounds (I of ts mention were only  effece as
or even sit lemss efledive than  e contrl co 5pouds  hiion    aldose 8 ed
e m vroC thD. *ihl*to- 60  ly acovhs of sorbiold accuhafm     ivo were
superior to hose d h control conpound& The df- feence is pculay evident
when he c_ ason is made beeen h compoun No. 2 wth A. and be- tn No. 9 and
No. 11 with B md C. which are pars of compounds thki t  comparable subsitet
Treatnent of diabetic patIents usually reqies a long period, and 1hereforse
th crrpounds of fhfs wen- lion which are expeced to show an exclletfd  at a
lowe dose are very usefu as thrpeuti 85  aent    EP 0 243 018 91 3. hhblor
action on plaelt agrgto Efect of 3.4     42h
-Z8-dfopopyl34toxo-4-1,4-benzoxazre-4-acetic acid on platelet aggre- gation
was examined uong washed rat plateletL 5 (1)  ods Rat blood was colected
to a plastic yringe containing one-tent vohne of 3.8% uisodium dti from th
abdomuial awt of 6-7 wee   d, mate Sp ra-awley rat -unde ether anesesia.
Plet 10  sich plasma (PRP) was prepmd by         _ the blod at 1#0mg for 15
min at room tempera  To pFOF  waI hed  plasbtets, th PRP  s       d at
1500g for 10 *in nd the Wecfted platelets were esulspdd  inTyrodes lton. _
mderof pldaeleis ud was 7klOs ce mnP. Plaelt ag ugalo       m easUed by to
lu biel  met-od using an aW-eago-er dm    o N oscience, Model PAR-4tU To
The test compound  solWed In 10 pf of wae was added o 250 pf ao washed
plabtlet is ub uln end nincbaled at 3C for 3 Umibefore 10ptof egg agi
agenIs (5-10 piAnd  of colagen. tads Ulosclu  or 10 p  of ADP ShIm  SL La.
0MO. atteftl caremni   n     added. The pent _ Mi of           a   b the
Ytea compoud was calcdaed by *Adg th pehnt asew 1on byth obewd inhe conl
nim, then nwlI g by 100Q (2) Faull ~The tet compun hdltd aggtin o  aed
pltees hiduced by flir cogen or AlP hn a doe elied me     r (abbe 2).  ils
qty ion   smore poblhnw     Wf xdomeh in  ADPun- doced anm A 



as                                       Table 2 >T~t   Platelet
aggregation (O f control) s o                _  _   _ _   _         __ _ _
_     _  _   _   _     _ _   _   _ IfldU   w  3x10     _ 6_
10            3x10 s         13agen  74.55.5 5   46.5 1.3  31.80.9  24.13.4
PS                  _                 -90.0*6.0  42.0 17.1 45
(water).              I               j~2.O7u1 4. Aa~   Ardtj SD
Autincricki of 34h ,84,                                               acid
was examl- Wd M mice and ras.- 55     The vwlous doseo of te te  cowo
suspendbd in 5% gum arabic sluion were ordy aliy iis- teed f male ICR mIe
(4wed  old) and meWtW rals ( weeksolwd adthen morwasob6eved duftn 14 days.
Each group cornsid df 5anis. so    EP 0 243 018 B1 (2) Results The LDso of
the test compound is shown in Table 3. 5Table 3 10
AAnial                        LD50 (mg/kg) mouse
1880 15                       Rat                                 2830 20
Example 1 (1) To a solution of 2isoprop    -1,4-benzxazn-34(4H)-one (19.1
9) In N,N-diwetffmmde (200 m), sodium hydride (60% In oil, 4.0 g) was added
and stirred at room temperature for 30 minuts to which a solution of aviy!
bnxnyeI   (10 ml) In NN-dlmetyfornamide (200 ml) was added dropwlse 25
with ice-cooling. After stirring wWi ibe-coolg for 1 hour, th reactow
mblxte was diluted with water and. subced to extraction with ethyl acetate.
The extrac was washed with water, dred fMSOi) and evapo- rated to dryness,
to give mefl 3,4-dhydro-Zisopoy dl-o-1,4ex             el4-eate as an CIL
Yield was 2.09 (98.9%). so    (2) A mixture of metl 3,4lhydro-24isoo
3-oxo-2H-11s                     (280 Sl), phos- phous pentaside(444 9) and
tIuene (250 m) was retluxed for 3 hours with heating. After cooling the
soluble matter was removed by lration, and te solvent was evaporated of.
-To the residuek Iso- propyl ter (200 ml) was added and the Insoluble
matter was removed by filtration. The solvent was evaporad off, and hexane
was added to te residue, to .glve crystals of mehl 3,4-dhydro-2sopto- 35
-H -          1       , _ . Yield was 22.5 g (80.6%). Recrystallion from
isopropyl alcohol gave yelow pios (mp 6016C). Eieenl  analysis for CHNOS
Colo.: C, 60.19; HK 6.13; N. 5.01. Found: C, 59.96; H, 6.18; N. 4.96 40
(3) To a solution of mehyl
3,4ditrydro-24sopropylk-thioxo-2H-1,4-benzoxazmne4-acetate (16.7 g) in
etaodox ane (2:3 150 ml), 2N NaOH (60 ml) was added dropwise in 10 minutes
with stirring. Aftr completion of the additon, sing was continued for a
further 15 minutes, and the mixture was diluted 



with water, acdified with 2N Hn, and suected to extraction with ethyl
acetate. The extract was washed with water, and dried (MgSO4), from which
the solvent was evaporated off. To the residue, hexane was 4s   added, to
give crystals of 3,4-dihydro-24soopyl-3-too-2H-t.benzoxazine4-aci  acid.
Yield was 12.6 g (79.2%). Recrystailllatc  from isopropyl estier-hexane
gave yellow prisms (mp 994100IC). Yield was 11.2 g. (70.6%). Ebmental
analysis for CH"NOsS Cak.: C, 58.85; H, 5.70; N, 5.28 so   Found: C, 58.85;
H, 5.69; N. 5;30 Example 2 In the same manner as in Example 1, from the
starling substance 8fiuoro-2-isopropyl-2H-1 ,4-benzox- - 5
azin-3(4H)-one,
S-fluoro-3-4-ihydro-2-isopropyl-3-thioxo-2H-1.4-berzoxazine-4-acetic acid
was ob- tained as light yellow prisms (recrystallized from isopropyl
ether-hexane). mp 132-133C. Overall yield 60.0%. Elemental analysis for
C13-H6sFNOIS Cah.: C, 55.1 1; H, 4.98; N, 4.94 60   Found: C, 55.13; H.
4.98; N, 4.95 Example 3 In the same manner as in Example 1, from the
starling substance. 8-chloro-3,4-dihydro-2-isopropyl- 65
2H-1+,benzoxazine-3(4H)-one,
8-chloro-3,4-dihydro-2-lsopropyl-3-thioxo-2H-1,4-benzoxazine-4-    EP 0 243
018 Bt acetic acid was obtained as light yellow prisms (recrystallized from
isopropyl ether-hexane). mp 144- 145C. Overall yield 69.5%. Elemental
analysis for CisHl4CINOs Cal.: C, 52.09; H. 4.71; N, 4.67 5   Found: C,
52.40; H. 4.76; N. 4.63 Example 4 In the same manner as in Example 1, from
the starting substance 8fiuoro-2-sopropyl-2H-1,44benzox- 10
azln-3(4H)-one,
8-flwro-3,4-diydro-2-isopropyl3thioxo-2H-1,4-benoxszlne-4-acetic acid was
ob- tained as light yellow prisms (reystafied from Isopropyl ether-hexame).
mp 125-1270. Overall yield 70.7%- Elmental analysis for CisH14FNOaS Calc.:
C, 55.11; H. 4.98; N. 4.94 15   Found: C, 65.36; H. 5.05; N, 4.96 Example5
In the some manner as In Exaple 1, from thie staring substance
2-isopropyl--metfoxy-2H-1,4-ben- zoxazin-3(4H)-one.
3,44dlhdro-2_4sopropyl-methoxy-3-thioxo-2H-l,4-benzoxazn-4-actilc    acid >
was obtained as light yellow prisms (recrystalfized from isopropyl ether).
mp 159-1600. Overall yield 69.9 Elemental analysis for C~HuNOsS Calo.: C,
56.93; H. 5.80; N. 4.74 Found: C. 56.99; H, 5.83; N. 4.73 Example 6 -
In the same manner as In Example 1, from the starting substance
2-sopropyl--methy2H-1,4-benzox- 



azin-3(4H)-one,
3,4-dihydro-2-sopropyl8-met-3-thoxo-2H-1,4-beeoxazine-4-acec acid was ob- 0
tained as yellow -needles (recrystallzed from isopropyl etier-hexane). mp
148-149C. Overall yield 71.7%. Elemental analysis for C 3NOsS Calo.: C,
60.19; H. 6.13; N. 5.01 Found: C, 60.30; H, 6.18; N, 5.01 Example 7 In the
same manner as In Example 1, from the starting substance
24sopropyl-7-methoxy-2H-11,4-ben- zoxazin-3(4H)-one,
3,4-dihydro-2-isopropyl-7-methoxy-3-thioxo-2H-1,4-benzoxazine-4-acetic
acid 40   was obtained as yellow prisms (recrystallized from isopropyl
ether-hexane). mp 128-129*C. Overall yield .682%. Elemental analysis for
C(4HvNO4S Calc. C, 56.93; H. 5.80; N, 4.74 Found: C, 57.1 1; H, 5.98; N,
4.71 45 Example a In the same manner as In Example I from the starting
substance 2,8-diisopropyl-2H-1,4-bezoxaziS- 3(4H)-one,
3,4-dihydro-2,8.dlisopropyl-3-thioxo-2H-1,4-benzoxazine-4-cetic acid was
obtained as 50  yellow prisms (recrystallized from isopropyl ether-hexane).
mp 158-159C. Overall yield 72.4%. Elemental analysis Casl: C, 62.51; H,
6.98; N. 4.56. Found: C, 62.80; H, 6.90; N. 4.51 55   Example 9 (1) A
solution of 2-isopropyl2H-1,4-benzothiain-3(4H)-one (62.1 g) in
NN-dimethylformamide (150 ml) was added dropwise to a stirred suspension of
sodium hydride (60% in oil, 12.0 g) in N,N-dimethyl- formamide (180 ml).
The mixture was stirred for 30 minutes and a solution of methyl
bromoacetate (30 ml) in 60   NN-dimethylformamide (60 ml) was added
dropwise thereto with ice-cooling. The mixture was stirred for a further 1
hour with ce-cooling, poured into 1 I of ice water, and subjected to
extraction with ethyl ace- tate. The ethyl acetate layer was washed, dried
(MgSO4), and concentrated. The residue was crystal- lized from hexane to
give methyl 3,4dihrydro-2-isopropyl-i-oxo-2H-1,4-benzothiazine-4-acetate as
crystal. Yield was 60.3 g (72.0%). Recrystallization from 2-propanol-hexane
gave colorless prisms. mp 65   81482C.    EP 0 243 018 B1 acetic acid was
obtained as Ught yellow prisms (recrystallized from isopropyl
ether-hexane). mp 144- 145-C. Overall yield 69.5%. Elemental analysis for
ClsH1iCINOs Calc: 0, 52.09; H. 4.71; N. 4.67 5   Found: C, 52.40; H, 4.76;
N. 4.63 Exampl4 In the same manner as in Example 1, from the starting
substance 84uoro-24isoprop*2H-1,4-benzox- 10   azh9-3(4H)-one,
8-lluoro3,dlhdro-2-lsopropy-3-thloxo-2H-1.41benzoxazlne4-acet  add  was ob-
tained as ight yellow prisms (rcysI zed from isopropyl ether-heane). mp
125-127C. Overall yield 70.77, 



Elemental analysis for CsHFNO3S Cakl: C. 55.1 1; H. 4.98; N, 4.94 15
Found: C, 55.36; H, 5.05; N. 4.96 Exampe5 In te same manner as In Exampb 1.
from the starW substance 24opl-e y2H-1,4-4en- v     20 -xAin-3(4H)-ore-
3,4-dlyrko-2l was Obhoed as Wih yeblw prsm (recrystallzed from lsopropy
ethe). np 159-160C. Overall yield 69.9%. BElemntanaysbor CiHNO3s CaOl.: C,
56.93; H, 5.0 N 4.74 25 Foud C. 5.99; H. 5.83; N. 4.73 Eample6 hI te ame
mar   as in Expl 1. from the  dthg subalaros 2i#4- az"4134H).on.
3,4-ai*4-aO-d  acid was ob- 3    Wied as yellw needles (recrytmlzed from
bopyl    r         ) mp 148-1490. Overall yield 71.7%. Elm       alys  for
CuHgNOsS Cak:6 C,619; H. 6.13; N. 5.01 95   Fowud:C. 60.90;H. 6.18;   5.01
EaP  le?7 In the sane  manner as in Example , from the starting substance
24eopropyl-7-methxy-2H-11,4ben- zoxazfri4(4H)One,   3
,4_y~4.jsopropyl7.n'sth1                    ,    _:ahjoxo iacid 40   was
dned as yelow ps  (Velystated from isopropy! etr-exne). mp 128-1299C.
Overall yield 682% aE   o n anayfor CmHgNO4S Calc C,6.93;1H 5.8k N. 4.74
Foud: C, 57.11; H. 5.98; N, 4.71 45 Exapbe8 In the same _man  as in Example
1 trom te statn substance Z8asopropyH-1,4ezi 3(4H)-one,
3,4-dlyrk-8dllsopopyl-3ioxo-2H-1,44xmzodr         t  add was obtalned as 50
yellow pV sms (rewlstallized from isopropyl ether-hexane). mp 158-1599C.
Overall yeld 72.4%. 3em| eraiaalsis Cak:: C 62.51; H. 6.98; N. 456 Found:
C, 62.80; H. 6.90; N, 4.51 55   Example 9 (1) A solution of
2sopropy2H-1.4-benzothiazn-3(4H)-one (62.1 g) in N,N-dimethytformamide (150
m) was added dropwise to a stirred suspension of sodum hydride (60% in oil,
12.0 9) in N,N-dimeth- fonnide (180 ml). The mixture was stirred for 30
minutes and a solution of methyl bromoacetate (30 ml) in 60
N,N-dimethyHarmamide (60 m) was added dropwLse teeto with ce-cooling. The
mixure was strred for a uther 1 hour with ce-cooling, poured Into 1 I of
ice water, and subeced to extraction with etyl ace- tate. Tie eth  acetate
ayer was washed. dried (MgSO4), and concentrated The residue was crystal-
lked from  hexane to give metyl
3,4-dlhdro-2-sopropyl-3.oxo-2H-1,4-benzotazori4-acee as crystals. YieW was
60.3 g (72.0%, Recrystallizaon from 2-propanol-hexane gave colorless
prisms. mp 65   81-82C.  



EP 0 243 018 B1 Elemental analysis for CG4HaNOsS Cab.: C, 60.19; H. 6.13;
N, 5.01 Found: C, 60.30; H, 6.13; N, 5.04 (2) A mixture of methyl
3,4-dlhydro-2-isopropyl-oxo-2H-1,4-benzothiazine4-acetate- (50.0 g), 5
phosphorus pentasulfide (79.5 g). and, toluene (450 ml) was refluxed for
5.5 hours with stirring. After cooling, the insoluble matter was removed by
filtration, and the solvent was evaporated off. To the resi- due isopropyl
ether (300 ml) was added, and the insoluble matter was removed by
filtration. The filtrate was concentrated, and the residue was crystallized
from 2-propanol, to give methyl 3,W4ihydro-2- iso-
propylthioxo-2H-1,4-benzothlazine4-etat as crystals. Yield was 27.0 g
(51.0%). Recrystalliza- 10  lion from 2-propanol gave yellow prims mp 99-1
00C. Elemental analysis for CmHgNO9S2 Cak.: C, 56.92; H, 5.80; N. 4.74
Found: C, 57.05; H, 5.87; N. 4.73 (3) Methyl
3,4-dhydro-2-sopropyl-thioxo-2H-1,4-benzothiane-4-acetate  (20.65 g) was
dis- 15  solved in methanol-oxane (1:2, Wv. 210 ml). to which 2N-NaOH (70
ml) was added dropwise with stirring. The mixture was stirred at room
temperature for a furher 2 hours, diluted with water and acidified with
hycdrchlow acid. The crystlallin precpitab was collected by filtration and
recrystm!,zed from 2-propa- nol-wr  to  give
3,4-dlhro-24sopropyl--thloxo-2H-t.-    acid  as yellow p esms Yield was
18.0 g (91.5%). mp 175-1760C. 20   Eemental analysis for CalHN02S Cab.: ,
55.49; H, 5.37; N. 4.98 Found: C, 55.63; H, 5.43; N, 4.97 Exan0plelO 25 In
th same manne as In Exampe 9. from the staidng s _bstance
84clo-24sopropy*2H-1,4benzo- tzi 4(4o .ne,  8^No3_,4.d
adiopropyt-3-Uoxo-Wl.  acid  was obtained as yellow prisms   ti dfrom
ethanol-at. mp 151-152MC. Overall yield 63 Elmental analysis forC NOS 30
Ceo.: C, 49.44; H, 4.47; N. 4.43 Found: C. 49.50; H, 4.75; N, 4.42 35    In
the same mar as In Example 9, from the starling substac
2-(1-melhylpropyQ-2H-1,4benzot- =wXF41H)one (11:11 _iasteram  mitue).
3,4-iyo-2-(1-th oI.-ho2H-1 ,4-benzothi- azine-4-cefe acid (1:1        r
mixtre) was obtained as yellow prysts    from sopro- pyl ether-exane). mp
137-13t'C Overall yield 43.9%. Bemental analysis for C,4HDNO2S2 40   Calc:
C. 5&92. H. 5.80; N. 4.74 Found C, 57.08; H 5.99; N. 4.70 Example 12 45
hI the same manner as in Example 1, from the startng substance
8-ethoxy-2-sopopyl-2H-14-benzox- az"41)ne.   3,xy
W4dyd-4opdyl*ox2~2H-H4ux*-4-c.  acid was ob- Aid as yellow prisms
(recydallized frm sopropyl ether-hexane). mp 138-139C. Overall yield 724%.
Elemental analysis for CHNS COb.: C. 58M23:1H, 6.19 N. 4.53 



So   Found: C. 5845; H. 6.23; N. 4.59 Example 13 In the same manne as in
Example 1, from the starling substance 8-ethyl-2-isopropyl2H-1,4-berzox- 55
azin-3(4H)-or, ,
8-et3yl,4dlydro-24sopropyl-3-thioxo-2H-1,4benzoxazine-4-acic  acid  was
ob- tained as yellmir ;ims (recystallized from isopropyl ether-hexane). mp
117-118 C. Overall yield 73.1%. Elemental analysis for C~HigNOsS Calc.: C,
61.41; H. 6.3; N, 4.77 80   Found: C, 61.55; H. 6.55; N, 4.81 Example 14 In
the same manner as In Example 1, from the starling substance
2-(1-methylpropyl-2H-1,44benzox- 65   azin-3(4H)-one  (1:1  diastereomer
mixture), 3,4-dihydro-2-(1-methylpropyl)-3-thioxo-2H-1 ,4-benzox-    EP 0
243 018 81 azine-4-acetc acid (1:1 diastereomer mixture) was obtained as
yellow prisms (recrystallized from isopro- pyl er-hene). mp 70-720C. Yield
44.8%. 5   Example 15 In te same manner as In Example 1, from the starting
substance 24soprap*-q-ehy2H-1 4-benzoxaz1n-   3(41-)-one.
3.4-dydro-24iscpropyl-mthyl3-hioxo-2H- 1.4_-bn     se_ o acid was obtained
as yellow prisms recystalzed from sopropyl ether-hex- 10   we). mp
144-1450C. Overall yield 76.7%. Example 16 In the same manner as in Example
1, from te starting substance 24soopyi-7-methyl-2H-1,4.benzox- 15
azin-3(4H*one, 3,-dhdro-2-isopropyl-7-mehl    71,oxo-2H1.
acid was ob- tained as yelow prsms (recrystdlzed from isopropy eerhexane).
mp 146-147eC. Yield 72n2%. Example 17 20    In the same manr as In Example
1. kom te stating substance 7fluoro-2-sopropyl-22H1,4-benzox- azhn4H)-one,
7-1 hor,,4-diydao-2-lopropyt-34hox*O2-1zdacid  was ob- taned as yellow
prsms (recrystalized from isopropyl etledexane). nip 113-114eC. Overall
yield 62.4%. Example IS 25 in the sane marr as In Example 1, frm tie sta th
substance 242sHpmp -meOx-2H-1,44ben- zomez   41H)-cne.   3 - tc
_  ko-2sopropyt-6 t 4 i 1.44.o I acetic   add was obhimed as yellow pates
(recrysallized from isopropyl elmrexo). mp 140-1410C. Overall yield 77.8%'
30 Pinbi 19 In th same mrne as In Example 1. frOMe sltAtM   sSUbstwae
84-bu4y4-sprOpyl-2H 1,4-benzox- azn-3(4tH)-onee  84>buyt44-dl
o-24-isopropy4hioxro-2H-1.x    z    i cet  acid was ob- 35  -laed as
yelow pmm (rays ed fom isopropy eth nip 1881. YWml 68.% Exumple 2O In he
sane manner as in Example 1, fom toe art  substance
S-cycloio-3dhro-24sopro- 40   p-2H-.4-berzOxain34(4H)-one,
84.ydohy4,4ydro-24_spr4-tioxo2H-1 .4benzox- 



akine4kacic acid was obtined as light yellow pisms (reaystaized from
etnol). mp 164-165C. *         OmM yield 81.7%. Emple 21 45 A mxture of
3,s1                              ,                  acid (8.14 g), (S)-me
"  bcte( MM g) 4-b4ethybmkpyrine(1.22 g) -              I         e(494g)wd
dchloro- mete (80 m!) was stirred at room temperatue for 18 hous The precle
was fileed off and the i Date was concentrated. The resiche was choonaphed
on saica gel (400 g) using hexane-"yl ether So  (951% vWv) as tho eluet to
ge the flowing two compounds (S)Meth  2-[(R)-3,44dco-2A-ds *
propyt-3-ti-2H-1,4benzoxazi'n4- yol. Yield 1.55 g. [alm  + 6120 (c - 0.35,
NMR (CDCb) 8:0.97 (3H, d, J-7.5 Hz), 1.07 (31H, d, J37.5 Hz), 1.20 (3H, d,
J-7.5 Hz). 1.27 (3H, d, J-7.5 Hz), 1.55 (3H, d. '.7.5 Hz), 2.35 (1 H, sexL,
J37.5 Hz), 3.43 (1 H, quin., J=7.5 Hz), 3.77 (3H, s). 4.73 (1 H, 55   d.
J-18 Hz), 411; 1t d, 7.5 Hz), 5.23 (1H, q, J=7.5 Hz), 5.93 (1H, d, J-18
Hz), 6.71-7.08 (3H. m) (S-Methyl
2-[(S)-3,4-dihydro-2,8-iopropyl-3-to.2H-1 ,4-zoxazL'-4-yacetoxyproonate:
oiL Yield 1.2 . [aims - 78 (6-0.4. MeOH). NMR (CDCts) 8: 0.98 (31H, d,
J-7.5 Hz), 1.05 (3H, d, J-7.5 Hz), 1.18 (3H, d, J-7.5 Hz), 1.30 (3H. d,
J-7.5 60   Hz), 1.48 (31H, d. J-7.5 Hz), 2.45 (1 H, sext, J=7.5 Hz),
3.25-3.58 (1 H. m), 3.73 (3H, s), 4.7 g (1 H. d, J-7.5 Hz), 5.00 (1H. d,
J-18 Hz), 5.18 (1H, q, J-7.5 Hz), 5.60 (tH. d, J-18 Hz), 6.73-7.05 (3H, m)
Example 22 65     A  sbirred solution of (S)-Metyl
2-f(R)-3,4-dihydro-2,8opropyl-3-thioxo-2H-1,4-benzoxazin-4-
,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~     .. ........ .
EP 0 243 018 B1 yl]acetoxypropionate (1.55 g) in a mixture of dioxane (10
ml) and MQ0H (10 ml) was treated with 2N-NaOH (10 ml) at room temperature
for 30 minutes. The mixture was acidified with HCI, diluted with water and
ex- tracted with ethyl acetate. The ethyl acetate layer was washed with
water, dried over MgSO4, and con- centrated. The residue was treated with
hexane to yield 0.12 g of crystals of (*)-3,4-dihydro-2,8-diiso- 5
propyl-3-thioxo-2H-1,4-benzoxazine-4-acetic acid which formed as a result
of slight racemization of the product. The mother liquor was concentrated
and the residue was dissolved in hexane. When the solu- tion was allowed to
stand, (R)-(+)-3,4-dhydro-2,8dsopropyl-3-thioxo-2H-1,4-benzoxazine-4-acetic
acid was obtained as crystals (0.55 g), mp 110-111eC. [at12 +107.29
(c-0.45, MeOH). Elemental analysis for COeH21NOsS 10 Calc.: C, 62.51; H,
6.89; N, 4.56 Found: C. 62.79; H, 6.99; N, 4.52 Example 23 15    (S)-Methyl
2[(S)-3,4-dihydro-2,8 ,8oprp*3-thioxo-2H-1,y4-b xnyactoxypropionate (1.1 g)
was hydryzed and worked up In the same mannrr as that used in Example 22 to
yield (S)-(-)-34- hydro-2,8-diLopropyl3-ftioxo-2H-1,   -1 bmz 4a. cw  acd
(0.53 g). mp 109-110-C. [aim -1050 (0-0.48, MeGH. 'Io   Elemental analysis
for CIH2mNOsS s_    Cah.: C,62.51; H, 6.89; N, 4.56 Found: C, 62.86; H.
6.93; N. 4.55 Example 24 25 



(1) To a sokdion of (S)-2    ,Soditpr2tH2H-1*benzoxahi-3(4H)-ore (4.66 g)
in di dethyiformamide (60 ml), w  added portionwise 60% sodium hydride in
oil (0.84 9). The mixture was stirred at room temper- atuefor 10 miues and
a souion of mehyl l    _brooett(2.0 m)hin  dIylWIde (60 ml) was add- ed
theto The whole was stirred at room IterripwaWre for 30 minuts dilued with
water, and extracted 30   with ethyl acetateI The ehl aoeta  layer was
washed with water. dried 1SO4) and concenbuted. The rsidue was cystalzed
from hexane to yield (8)methyl 3,4- _idro-2.sopr.p13-xo-2H-1,4-ben- d I
c&otwl as crystals (4.95 , 81.1%).        R I       om hexne gave coless
nse MI) 67-68C. [CPD + 3.7' (00.90M l. Elemenb  anysis for CgHuaNO4 35
Ca-dc; C. 66.86; H 7.59; N. 4.59 Found C. S9S-W. K 7f69;N. 4S6 (2 A mixte
of   thyl 3            ,8 s p o-1,e                                  (3.05
g). 2,4-W ~)-1,3,2t~dovq                Z,44dsulfide (Davy reagent
methy2.84 g) and tolu- ene (60 W) was sird at 50*C for 64 hours. The
nsoluble material was filtered off and the fitate was 4 o  -baW& The
residue was purified by colun cmto ap on silica gel (100 g) using hexane-
ethyl ether (85:15, vl) as the ekient to yield ()-methyl 3
,4-dhydo-2,disopp-3-thox-2H-1,4- Ih ii moza~rie-4-a as an o (3.00 g). (3)
The i obtained in (2) was dissolved hi a nixture of doxane (9 ml and MeOH
(9 ml), and 2N-NaOH 45  (9.3 ml) was added thetr. The whole was strrd
atroom temperature for 45 minutes diluted with water, die with hydrochloric
acid, and extracted with  hl acetate. The ethyl acetate layer was washed
wil watr. dried (MgSO4) and concentrated. The residue was reated with
hexane to yield the racemized i.         4-cRW~o-ZO-croopmpy- b e1,4en z
ox~.4-b       acid  (0.8 g). The mother quor was concenrated and the
residue was cystallied from hexane to yield (SH-3,4-di- 0   hydro2,8a-
isoppyl3-thioxo-2H-1 ,4-benzoazin4-acetic acid  (128 g, 41.7 %), mp
109-110OC. -101.1- (cm0.71, MeOH) Prepaion Examples 5s  (Tablets) The
compounds (I) of this invention can be used as therapeutic agents for
diabetic complications, for example, according to the following
prescription. 60 65    EP 0 243 018 B1 (1) 3,4-dhrydm^r Z  h Ui..e
et1ixo,2H-1,4-benz-    10g aoxzln*4-acetcad (2) lacose
50 g (3) corn starch                                       159 (4) ca*ciumc
yh                                     449 (5) magnesium stearate
1 9 10                    l000tablets
2109 The enre amounts of (1), (2), and (3) and 30 9 of (4) were kneaded
with water. dried under reduced pressure, and granulated..To the granules
14 g of (4) and I g of (5) were added, mixed, and xinpressed by a
compeussorlo produce 1000 tablets containing 100 mg of (1) per tablet 15
(Eye Drpe) 



By a routin method, eye drop were prepared a  Sorng to the following komuha
J20              3.14iL1o2How                             1 3...d.uy 3hUci
2H-1,4-   0.059 a.  lacso  0a2 d polyob_ 80
0.29 monoslcsodumrphosphatedlydraft                0.29 25
baicsdmkph osphate fnde c4lydh de            0.5g sodudividdo"
0&75g Me"ulpykucbnzae0.g pruP~l4iy&oybenz==t
0.014g 100 ild 35   (y  lnmn By a       ami  ehd,- eye ofntent wasFnu pre
aed acorhig to the following tonywe. 40               3A6d4(d1o24sor p2 U
D211 14-benoxzi4- 0.19g acelic acid tota1
100g Refwrece Exarple 1 SD    (1) To a mixure of2-amnphnl(27.25 g), sodim
(31.5  9),ety acetate (25 ml). and wooe (200 ml), a solution of
24-broo-3-methylbtyry chloride (48.8 g) in ethyt   acetate (100 ml) was
added chapopwie% with ice-cooling and with stirring. After stirring with
ice-cong for a furthe 1 hour, thne ethy acetate layer was separated, washed
with water, and dried (IigSO4), and the solvent was evapo- rated off. The
resichie was crystallzed from hexane, to give
2-(2-bromio-3mehytbutyrtaminophienol- 55   Yieldwas59.7g (87.9VY
9lecrystaldimaton from iopropylethergave colorlessprisms, mpl 11011 PC. (2)
A mixture of 2- -.z-romo-3-methytbutfyrylanunphenoI (58.0 g), powdered
potassium carbonate (38.3 g) and N.N-dimethyfformarilde (200 ml) was
stirred at room temiperaiture for 2 hours. The mixture was diluted with
water anid the precipitate was collected to yield
2-isxoproyt2H-1,4-benzoxazvi-3(4H-)- one as crystals. Yield was 38.1 g
(93.4%). Recrystallization from ethanol gave colorless plates, mp 11I8- 60
11 9*C. In the same manner as in Reference Example 1, Zhe following
compounds were obtained. Reference Examnple 2 (1)
2-(2-brom3-etylbutyryl)amino-4-fluoropheno: mp 93-940C  (recrystallized
from  Isopropyl 65  ether-hexane). Yield 81.9%    EP 0 243 018 B1 (2)
6-fluoro-24isopropyl-2H-1,4-benzoxazin-3(4H)-one: mp 138-139C
(recrystallized from ethanol). Yield 94.0%. Reference Example 3 5 (1)
2-(2bromo-3-methylbutyryl)anino-8-chlorophenol: mp 98-99C  (recrystallized
from  isopropyl ether-hexane). Yield 52.3%. (2)
8-chloro-2isopropyl-2H-1,4benzoxazin-3(4H)-one: mp 132-1330C
(recrystallized from ethanol). Yield 84.6%. 10 Refrence, Example 4 (1)
2-(2rmo-3-methylbut)amlno-6-fluorophenol: mp 123-1249C (recrystallized from
isopropyl ether). Yield 8B.5%. 



15    (2) 8-Iuoro-2-sopropyl-2H-1,44benoxazin-3(4H)-one: mp 146-1476C
(recrystallized from ethanol- wate). Yeld 91.0%. Referece Example 5 20
(1) 2-(24bomo.3-metbutyrylamkio.6m oxypho: odl. (2)
2480prcpy8meftxy-2H-1.44-bmoxazi-3(4H)-one: mp 149-150GC (recrystallized
from ethanol- wa. Overal yield 56.2%, Relerene Example 6 25 (1) 2-_ -boil
h  lyiym       _nehylphenol: mp 109-1O1C (recrystalized from i ehe).
Yid87.4%. (2) 24s p    apy ..,2H-1,_4-benzmxazin,4H)-one: mp 109-110C
(recrystallized from ethanol- wae. Yid 91.9%. 30 Pefere  Example 7 (1)
_mehtyr'o1mtaoxype:  mp 143-144C (recrystaized from eyl ae- tle). Yie 87.5%
3s    (2) 24smpa p7-methxM-2H-1,4-benzoxazn-4H)-one: mp 126-127eC
(recaystaleed from etha- Refberece Example 8 40    (1)    _th ybutyyINO
_: mp 90-9VO (recrystafied from isopropyl herhexrie). Yield 71.5%. (2)
2,8dsoprcpyl-2H-1.44bxzoxaz344)-one: rmp 129-130G (recrystazed from
ethanol). Yild 952.%. 45   Reernce Example 9 To a mitdure of met
2romo4-methybutat (78.0 g), powdered potasm   carbonate (55.2 9). and
NNA-dnethytormamide (400 ml. 2I anisopheno   0 009) was added dopwbse wih
stirring. After snhlig at room temperature for a further 1 hour.
concentrated hyrochloric acid (60 ml) was 3dded drop- so   wie The mm   e
was heaed at WeC for 30 minutes, and diluted with water. The resulting
precipitate of 24sopr2yI-1,4-bezothazin3(4H-l)oe (76.0 g, 91.8%) was
collected by _ftL  Recrystallizatio lhm edtarol ga  colorless needles, mp
152-1539C. Elementl analsis for CnHlNOW Casc: C, 63.74; H. 6.32; N. 6.76 55
Found: C, 63.W   6.23; N. 6.76 Reference Example 10 (1) A mixture of
2,3-dichko hobenzene (3.84 g), methyl 2-nm              (2.96 g), po- 60
tassium carbnate (2.37 g), and N,N-dinaethyffrmamide (40 ml) was stirred at
room temperature for 5 hours, diluted with water and extracd with ethyl
acetate. The ethyl acetate layer was washed with water and dried (MgSO4).
from which the solvent was evaporated off, to give quantitatively methyl
2-(2-chlo- o-8-nltrophenylthio)-3-ethylbutyrale as an oil. (2) The oil
described above was dissolved in acetc acid-water (3:1, 40 ml), to which
iron powder 65  (6.72 g) was added portionwise with stirring. Ater stirring
at room temperature for 40 mirutes, the pre-    EP 0 243 018 B1 cipita  was
removed by filbaion and washed with hot N,N-dimetylform. The filtrate and
the wash- kigs were combined and dilutd with water, to give crystals of
8-Chbro-24isopropyl-2H-1,4-benzothi- 



azin4H)-one. Yleld was 4.0 g (83.0%). Recrystallizaion from mentanol gave
colorless plates, mp 158- 1599C. Yield was &46 g (71.8%). 5   Elemental
analysis Calm: C. 54.65; H. 5.00; N. 579 Found: C, 54.63; H, 5.04; N. 5.69
Rerence Example 11 10 in the same mauneas hI Relference Example 9, metyl 2r
(1:1 diaseroMer mix- re) and 2-amiothlophenol were allowed to ract followed
by a ring cse reation, to give 2-1 -meth- y
1rapyQ-2H-1,4-benzodbazin-3(4H)-one (1:1 dastereomer mrbctre) as colorless
prisris. mp 99-1000C (recrysize farm ethao. Yield 72;6%. 15    hI te same
manner as In Reference Example 1, the following compounds were obtained.
Rebrence Example 12 j       ~~(1)2h_                                   :
aiilwphnl i 20     (2) 8elha-24Iopropyl-2H-1,4-benzoxaz (4H)-one: ip
129-130C (rys    from ethaol- Overa yield 87.2% Refeenc Example 13 2 5 (1)
_:~ u,*io~d~henol. mp 10B-107*C (eaed  kom  isopropyl (2)
_8soprosy2W1,4-benzoxazkt4H)-on: mp 934*C  (eai                       fm
isopropy .  30   YldB39% RruenExanipla 14 ()       m
(1:1 daseeomer mixure): mp 108-109C ,(recystallized 35   *am bq
etherhexne) Yild 81 (2) 2-(_   44-bezoxmz-3(4H).one  (1:1  d__stereo
mixure): mp  94-950C (aymd from etola Yd90.1% Rfernce Example 15 40 (1) 2
Z:r omo-3-AnobtylyQ0mk  4nmedWWWn: mp 119-1206C (recrysatmed from isopropyl
die). Ylided 9.71L (2) 249oproyq*H1,44benzoxazk-3(411)-one: mp 131-132GC
(rec~yslazed from ethnol). Ybld 91 .8% 45 R      _f6enceExample16 (1) _m _
_ no.5-me  _hy  _henal: mp 109-110C (recrystalzed fom isoprWpl ehr). Yield
85.1%. SD     (2) 24-lop-7-methy2H-1,4bxwazn-3(4)-one: mp 129-130GC
(recrystalized frm  ethanol- w ). Yiewld 952%. RPerence Example 17 55
(1) 2-(2-broma  :iefhybutrylamno-5-fluorophenol: mp 1051 06C  (recrystaed
from  sopropyl ether-hexane). Y#6s0 35.1%. (2)
7-fkxxo-24sopopyt-2H-1,44benzoxazin-3(4H)-one: mp 178-179GC (recrystalized
from eftanol). Yield 96.0% 60   Reference Example 18 (1)
2-(2-bxomo-3-meothyftyryl)amn-u4-4mehoxyphenol: mp 130-1310C
(recrystallized from isoprop 6 wer). Yield 88.4%. 



(2) 2isopropyl-6-nmehy2H-1 ,4-enzoxazn-3(4H)-one: mp 129-130GC
(recrystallized frm ethanol- e5   wat.   Yied 91.056.    EP0243018B1
Reference Example 19 (1) 2-(2-bromo-3-methylbutyjyl)amino-6-t-butylphenol:
mp 103-1040C (recrystallized from isopropyl ether). Yield 77n. 5     (2)
8-t-but-2-isopropyl-2H-1,4-benzoxazin-3(4H)-.one: mp 170-171PC
(recrystallized from ethanol). Yield 75.7%. Reference Example 20 10    (1)
2-(2-bromo-3-methylbutyryl)amno-clohexylphenol: oil. Yield 95.0% (2)
8-yclohexyl-2-isopropyl2H-1,4-bezoxazin-3(4H)-one: mp 164-1650C
(recrystalizzed from etha- nol). YieMd 81.7%. Reference Example 21 Is (1)
To a sred, ice-cooled mixture of 2-amio-6-       hydochloride (15.0 g),
ethyl acetate (200 ml). water (100 ml), and sodium bicarbonate (20.0 g). w
added  opwi a solution of (R)-24xomo- 3-mthlyryl chloride (16.0 g) In ethyl
acetae (30 ml). The whole was sted for 30 minutes, and the 7ehyl acetate
layer was separated, washed wid water and dried aver MgSO. Removal of the
solvent 2D   gave  a)-2-(2bs  as crystals (19.1 g, 76.1%). Recrystali2za-
Son o isoropyl ether afforded colodess n s, mp 108-109C     + 44 8 (0-0.82,
MeOH). 1     _mental analysis for CuH2oBNO2 Calc: C, 53.51; H 6.42; N,4.46
Found: C. 53.48; t, 6.45; N. 4.42 (2) A suton ofd    I  _YI_            _
_     _-_propyhn   (1&5 g) in mnid (120 nal) was treated with powdered
potassium carbonate (9.75 ) at room tempertre for 3 hors. Dilution wilh
wowr ge crystaft, whic wes raystaized fom 2-propand 10 yield
(S)-2,8.doprop* 2H-l-.4-ebnxazir-34H)-on. as colodos prsms (1 1.0 S 80.3%),
mp 151-152G, [ap  -5.61 (ow1.0, Me- 30 0Cl El Bi     a-sisfbr C,4HNOg
Cab-,Ce 72O7;H,8.21; K   &00 Fouxd C 7.08; H, 8.2; N. 5.97 C       for On
bOwte       Sles B, CH DE, ES, FR, GB, GR, r, U, LU, NL, SE 1. A compound
of the general bmxia 40 RI                 CBS I~MA cL(-R so~~~~~~4 (whein
RI and R2 are, the same or different, hydrogen, a halogen, an alkyl having
1 to 6 carbon atoms, a  loy havi  3 to 7 carbon atoms, an ako  having 1 to
6 carbon aoms, a p      having 7 to 9 carbon atoms where phenyl is
optonally substituted by one or more groups seled fron a halogen. ss   an
alkyl having 1 Mn 3 carbon atomS an alkoxy having 1 to 3 carbon atoms,
nmehyeeoxy and trlfluoro- mety, or u-_<.iethyl; R3 is hydrogen or rnethyl;
R4 is carboxyl or an a   having 2 to 6 



carbon atoms, an ryxycarbonyl having 7 to 9 carbon atoms or an al ar
having 8 to 10 ca- rbon atoms; and X is oxygen or sulfur) or a salt
thereof. 2. A compound as claimed in claim 1, wherein X is oxygen. so
A acompound as claimed in claim 1, whereinone of R  and R2 is hydrogen and
the other is an ail ha- vig I to 6 carbon atoms. 4. A compound as claimed
hi claim 1. wherein the compound is 8-eth*3,4-dhydro-2-isopropyl-3-
thioxo-2H-1-,4-benzoxazine-4-acetic add. 5. A compound as claimed in claim
1, wherein the compound is 3.4-dihydro-2,8-dspropyt-3-thioxo- 65
2H-1.4-benzoxazine-4-acetic acid.    EP 0 243 018 91 Reference Example 19
(1) 2-(2-bromon.- hylbutyry amino-6-t-butylphenol: mp 103-1040C
(recrystallized from isopropyl ether). Yield 77.2% 5     (2)
8-t-butyl-2-isopropyl-2H-1,4-benmoxazin-3(4H)-.one: mp 170-171GC
(recrystallized from ethanol). Yield 75.7%. Reference Example 20 10    (1)
2-(2bromo-3-etyibutyyemn-6cyloxylphenol: oil. Yield 95.0% (2)
8-cycohexyl-24sopropyl-2H-1,4benzoxazin-3(4H)-one: mp 164-1650C
(recrystallized from etha- nol). Yield 81.7%. Reference Example 21 15 (1)
To a stirred, cezcooled mixtWu  of 2-amino-  Cso hloWAd (15.0 g), el
acetate (200 mn, watsr (100 ml), and sodium bicrbonate (20.0 g). was added
dropwise a solution of (R)-2-bromo- 3-met yiyl chloride (16.0 g) In ethl
acetae (30 ml). The whole was stired for 30 minutes, and the ethyl acei te
layer was sparatd, washed wi water and &Ied over MgSOs. Removal of the
sovnt 20  9Wge (F-2-r              oua         4soprcp~hnoI as c9ysas (1
9.1 76.1%). Recrystallza- lion from isoprapyl ether afforded coloesm
needles, mp 108-1090C [1  + 448 (c-0.82, MeOH. Elemetal analysis for
CmHzeliNOa CA: C, 53.51; H. 6.42: N. 4.46 25   h d: C 5348; H. 6.45; N 4.42
2) A soutiond_                                               (18.5 g)
metl"Pma-S 9) in wids (10ado mwasteated wl    da potassium carbonae (9.75
g) at room emperature for 3 hours 0hdion wih wter gave crysta, wtich wer
recrystaized faom 2_dopenoI to yield (S)-2.dlisopropyt-
2l1.4b1nzoxazh-3(4H)-one as coloe  prisms (11.0 9. 80.3%). mp 151-52@C,
-6. (o-1.0, Me- 90   OH): RemferdanalysbIs r CuHnNOa Cal=C. 7207; H. &21;
N. 600 35 Cl fr uoCtWacn* Stae BM, Ct, DE, ES, FH, GB, GM ff, Ll LU, NL, SE
1 A compoud o the general oionubc 40 R1~~~~ o~~~~~~~~~~ai 



45   ''ts 50 (wherebi R' and RI are, the sane or diferent, hydrogen, a
halogen, an allyl haing 1 to 6 carbon atoms, a cyclokyl having 3 to 7
carbon atoms, an alloxy having 1 t 6 carbon aoms, a phenylkylbxy havkn 7 ID
9 carbon atoms where phenyl is optionally substituted by one or more groups
selected from a halogen. 5s       alnyl having 1 bn 3 carbon atoms, an
akoxy having 1 to 3 carbon atoms, e   and trilluoro- meyl, or
ifuI:z.-.ethyl; R3 is hydrogen or metyl; R4 is carboxyl or an a  hav   2 to
6 carbon atoms, an dryloxycarbonyl havig 7 to 9 carbon atomrs or an a
having 8 to 10 ca- rbon aorns; and X is oxygen or sulfur) or a salt
thereof. 2. A compound as claimed in claim 1, wherein X is oxygen. 60
A compound as claimned  claim 1, wherein one of Rl and R2 is hydrogen and
the other iS an alkyl ha- ving Ito 6 carbon at 4. A compound as claimed in
claim 1. wherein the compound is 8-9e#.43,4dhydro-2isopropyl3-
thoxo-2H-1,4-benroxazin-4-acetio add 5. A compound as claimed in claim 1,
whereh the compound is 3.4-dihydro-Z-Sdlsotprol--hioxo- 85
2H-1,4-berzoxazine-4-acet ackd 1111111 111111 1111111111111111 *  C  L  N
s  *    -:~~~~~~~~~~~~ -- EP 0 243 018 B1 6. A compound as claimed h claim
1, wherein the compound is 8-t-btyl-3,4-dihydro-2isopropyl-3- thioxo-2H-1
,4benzoxazne-ac acid. 7. A compound as claimed in claim 1, wherein the
compound is 8cdohexyt-3,4-dihydro-2isopropyl-3- thkoxo-2H-
,44xezoxaze*-4-aoetic acid. 5   a    A therapeutic agent for diabetic
complications containing a compound having the general formula: CBS 10
C HAS 15 (401erei nRlto R14andXmar chs ed indain1),orap s alt tweof 20
Verwi a pacceaIs  carrier or dilul   fe. 9. A method for producing a
compound having te general formuA& 1ii                CEl, CBS 90 Cl1COOH2
-      ) Wre  RItD R end X ae as dI hed in lakn I or a salt therod. whi
comprises hyidro4zng a cor- 35   -mm  h-  to e -r fnU=La 40
*R ~~CS 45                                   U -
i (lb) erehi FRi is an             having 2 to 6 carbon atxms, an aM!
having 7 to 9 carbon NMoms orn                         8 to 10 carbon
atoms, and the other symbols are the same as de- 



50   scribed above. 10. A method for producing a compound having the
general formula: 55                       1                     i 60
S CH.-R5                           (Ib) wherein R' to R3. R5 and X ae as
defined in claim 9 which comprises reacting a compound having the gen- 65
erid formula: C 11111111111111111    EP 0 243 018 B1 CMs 5
R 00 :1 121 10                                          (II) wherein each
symbol has the meaning given above, with a compound having the general
fornula: 15   YCHgR5 (111) wherein YV is a halogen and R5 has the meaning
given above, to give a compound having the general for- mula: 20 CER 25
(IV) wherein each Syol has te meaning given above, and then reactig the
resulting compound with a thlo- nathgg agenwt. 11. 7he use of a compound M
as defined in daim 1 for the manufacture of a therapeutic agent for diabe-
tlc cMIcadons. 35 Cbamstforthe Contract  State: AT 1. A method for
producing a compound having the general formula: 40 45
R~IX2IIIIC                                       (Ia) 50 (wherein RI and R2
are, the same or different. hydrogen, a halogen, an alkyl having 1 to 6
carbon atoms, a cyloakyW having 3 to 7 carbon atoms, an akoxy having 1 to 6
carbon atoms, a phenylakoxy having 7 to 9 carbon atoms where phenyl Is
opfonally substituted by one or more groups selectet from a halogen, an
alkyl having I to 3 carbon atoms, an alkoxy having I to 3 carbon atoms,
methylenedioxy and trifluoro- 55   methyl, or trifluoro,'ethyl; Rs is
hydrogen or methyl; and X-is oxygen or sulfur) or a salt thereof, which
comprises hydro-; ig a compound having the general formula: s0 65 20    



EP 0 243 018 BI                     1111111 111111 H   III11 11 I1 *C  L  H
* C8, B g S                                 ~~~~~~~~( Ib ) RI~~~~~ 10
wherein RA is an a   abonyl having 2 to 6 carbon Mom  an      ca
having 7 to 9 carbon atoms or an a             havin 8 to 10 carbon aoms,
and the other symbols are th Parne as de- scdbed above. 15     2. A metod
for producing a compound having t  general formula: RI~~~R (lb) whehek Rllo
R3,SardXw casdf kedinca5   lwhichcompds           esacondhavingfie ge 90
nea 'ml. Ca* its. wherein each symbol has te meaning given above, with a
comound having fe general formALa 45   YXC'IRs (11) wherein Y' is a halogen
and Rs has the meaning given above, to give a compound having the general
for- 50 RI~~~~~ 60 wherein 6ach symbol has the meaning given above, and
then reacting the resulfing compound with a thio- 3. A metiod for producing
a compound as claimed in daim 1 or 2, wherein X is oxygen. 4. A metod for
producing a compound as claimed in clain 1 or Z wherein one of RI and R2 is
hydrogen 65   and the other is an akl having   to 6 carbon atoms.    EP 0
243 018 B1 5. A method for producing a compound as claimed in claim 1 or 2,
wherein the compound is 8-ethyl-3,4-
dihydro-2-isopropy3-thioxo-2H-1,4-benzoxazine-4-acetic acid. 6. A method
for producing a compound as claimed in claim 1 or 2. wherein the compound
is 3,4-dihydro- 2,8-diisopropyl-3-thioxo-2H-1 ,4-benzoxazne-4-wetic acid. 5
7. A method for producing a compound as claimed in claim 1 or 2, wherein
the compound is 8-t-butyl-
3,4-dihydro-2-isopropyl4-3thtoxo-2H-1,4-benzoxazine-4-acetlc acid. 8. A
method for producing a compound as claimed in claim I or 2, wherein the
compound is 8-cyclohexyl-
3,4-dihydro-24lsopropyl-3-thioxo-2H-1,4-benzroxazine-4-actic acid. 9. A
Oherapeutic agent for dibticcomplications containing acompound having the
general formula: 10 RB                  CL 15
Z ~c R3 K>,S                                              (T) >  20
I>i2-t (wherein R4 is carboxyl or Rs, Rt to Rs, Rs and X are as Wefned in
claim 1), or a pharmacutically accepta- ble salt thereof, together with a p
m   acceptbe carrier or diluent therefor. 



10. The use of a compound (I) as defined   claim 9 for the manufacture of a
therapeutic agent for dia- 25   betic complications. Pate_ tanspOchefOr die
V   r sa  : BE, CH, DE, ES. FR, GB, GR, IT, U, LU, NL, SE 1. Verbindung der
allgemeinen Foriel 30 RI           CH3 R2X ICH2R3(I 35                  2>x
(1 TH-R4 (in der 40   RI und R2 gleich oder verschieden sind und
Wasserstoff, ein Halogen, ein Alky mit 1 bis 6 Kohlenstoff- Atomen, ein
Cycloalkyl mit 3 bis 7 Kohlenstoff-Atonen, ein Alkoxy mit I bis 6
Kohlenstoff-Atomen, ein Phenylal    mit 7 bis 9 KohleAstofAomen, worin das
Phenyl gegebenenfalls durch eine oder mehrere Gruppen subsIerst, die aus
Halogen, Alkyl mn I bis 3 Kohlenstoff-Atomen, Alkoxy mit 1 bis 3 Kohlen-
stoff-Atomen, Metlendloxy und TrfluoroMeh ausgewihit sind, oder
Trifluoromel sind, 45  RF Wasse offodor Methyl ist, R4 Carboxyl oder ein
Alhoxycarbonyl mit 2 bis 6 Kohlenstoff-Atomen, eh Aryhoxycarbonyl mit 7 bis
9 Kohlenstoff-Atomen oder eh Araiyloxycarbonyl mit 8 bis 10
Kohlenstoff-Atomen ist und X Sauestoff oder Schwefel ist) oder ein Salz
derseben. 2. Verbindung nach Anspruch 1, worin X Sauerstoff 1st. 50     3.
Verbindung nach Anspruch 1. worin einer der Substiuenten RI und R2
Wasserstoff ist und der an- dere emn Ayl mit I bis 6 Kohlenstoff-Atomen 1st
4. Verbindung nach Anspruch 1, worin die Verbindung
8-Ethyl-3,4dihydro-2-isopropyl3-thioxo-2H- 1,4-benzoxazin-4-essigsduire
ist. 5. Verbindung nach Anspruch 1, worin die Verbindung
3,4-Dihydro-2,8-diisopropyl-3-thioxo-2H-1,4- 55   berzoxazin-4-e' risAure
ist. 6. '; Cbindung nach Anspruch 1, worin die Verbindung
8-t-Butyl-3,4-dihydro-2-isopropyl-3-thioxo- 2H-1,4-benzoxazin-4-essigsaure
1st 7. Verbindung nach Anspruch 1, worin die Verbindung
8-Cydohexyl-3,4-dihydro-2isopropyl-3- thioxo-2H-1,4-benzoxazin-4-essinure
ist. 60    8. Therapeutisches Mittel fOr diabetische Komplikationen,
enthaltend eine Verbindung der allgemeinen Formel 65 11111111 111111 H
11111- 11 1111111 *C  L  M  S*    EP 0 243 018 B1 RI      X    CH3 R2
s CH2-R4 (in der R1 bis R4 und X die in Anspruch I angegebenen Bedeutungen
haben) oder Gin phamaz     an- 10   nehmbaes Salz derselben zusammen mit
einem      aaulisch snnehmbaren TrAger odor VerdOn- rungslte W~dar. 9.
Verfahrsn zur Herstellung einer Verbindung der ailgomrinen Formel 



15              !R CH3 >x XtxCH2R3 -           R2    , I~~~N 22   CH2-COOH
hi der R bis R9 die in Ansp1uch I aBedeuungen hisen, odor eines Saz
defrseben, umfas- send das Hydrolysieren Wwe Verbindung der aigomelnen
Fonel 25 CH3 (x  CH2R3 -R hi der Rs sin      boni    t 2 bis 6    l fl
sin Aony mit 7 bis 9 Kollenutoff- Atlmen odor ein   hl _yc    mit 8 bis 10
lellF              ist und dce anderen Sybole die 9 i5 en sidi sie in    e
nd besuen wrderL 10. Verlahron zur Hertmg eer Vewnckg der aflgemn  Frmsin
Cl!3 40o              R1    XNyCH2R3 4s , R &!2-RS in der RI bis R3, R5 und
X de i Ansp uch 9 angegebenen Bedeubngen haben, umassend die Urnset- zung
einer Verbhdung der algemeinon Formel R(   CH3 ft2     H in der jedes
Symbol die im vorstehenden angegebenen Bedoutungen hat. mit einer
Verbindung der allge- rnermen Formel YICHz2RS (111), in der YV Gin Halogen
ist und Rs die im vorstehenden angegebenen Bedeutungen hat, zu einer
Verbin- dung der aflgerneinen Formel 65.I111111111111111    EP 0 243 018 81
Rl(XeH2R3 CH2. 5
~~~~~~~~~~~~~~~~(IV), R2       1 CH2-RS in der jedes Symbol ie uimvrshenden
angegebenen Bedeutubren hat und danach de Umsetzung der 10
Vedddun Yf ko   hb"x4me t1. Verwendung elner Vebindung ( nach Anspuch I zur
Herse      eahes tqpuush   Wis tOr dabdsche Kompikatonen. Pa lttanprOc  fOr
den V    _1: AT 15 1. Verfahren zurHsteung ser Verbndung der a      _im
Famel RI1y XCHR3 XN  -CH2R3                            U~~~~~~~~(a) R2  m 



R H2-COOH (in der R'V ud Rt glch a odovr iden skid ud Wasserha ski Hamogen,
esi Allyl mrr 1 bis 6 Kahlen- sklAtxme  skin Cyclodiyl mit 3 bis 7 Kntimna
towhomnnk  ACnMwy mnt I bis 6 K1 _ewW5Atouen, n Phmnqidoxy n  7 bis 9
KoeololAwhmenwa  des PheWl gegebsnsu11 1scl   skwisder mnh- _0  _eGppn m
sllert t, de ms H loagen, Ayl nit I bis 3 KO1iNG wk    nen_        nit 1
bis 3 30      1        _liuMWN-Mom    _athyle dlox urd TNuna   alisgswg
itskid, der T_ mn 1 skid, R' Wssin~offadw M ist und X sar"
odo ske Sizes dor s senb umiamensd dens Hydlyas     sker Ver- '    di der
e     Foun 35 lX\JxXCH2R3 40                 NA R2  ~H2aRS n der 5 ski
1   mit 2 bis 6 KohIensfAtokmn   sin AxYloxycA     mit 7 bis 9 Kohis- Aomen
odo sk AsinyA                mt 8 bis 10 K e    tA    ist und de andiern
Symbox, de 45 O        sn iAS si kn vasthenden be9iwidben wuwdmne 2. Ve wen
zir Hrssng sker Verbhng der a _gemekien Formel SD               RI
CH3 R2 in der R' bis R3, Rb uad X doe in Anspruch 1 angegebenen Bedeutungen
haben, urfassend doe UmsetUngV einer Verbindung der albgemeinen Formel 60
EP 0 243 018 BI RI           CH3 xJ~X<.CH2R3 R2      H in der jedes Symbol
db. im vorstehenden angegebenen Bedeutunger. hat, mit einer Verbindung der
alle 10 meinen Formel Y'CH2Rs (111) m der YV ein Halon  st und Rs die In
vorstehendon          Bedwuungen hat zu edner Verbin- 15   dung der
albgeminen Formel RI  ~ C3 R X<-CH2R3 R 2 CH2-RS 25   h der
odes$ymldonvorsthdena                    Beftfnden _ hat und darch de
Lmtung der a i iftreroiin Verbidung mit akwm Tn_ & Verohren zur Hehung ier
Veibhdinu  mdc Anspuch 1 odor 2,      X S=asrff L 4. Vwwain zur Hsstln ekr
VefbtWug rdi Anhpruch'1 odor 2, win  sier der Substiun- bon R' und RP WV u
lf turtd deru dondure sin Uly nit 1 bis6 KodistMWAlome isL 30     S. Vefhm
zur HeravOng skier VerbkdWug nach Anepnch 1 odor 2 worm de Verbkxdug S- 6.
Veufiusn zor Heralsiung skier Verbkidung nudi Anspnach 1 odor 2, worki de
Verbidung 3,4- -     N       w     d_8-sprp34oo.H1   6... |_*.i c    s-.lt.



7. Verfihen zu Hsr      skier Vekm         i nach  1nih   odr 2, worn co
Veftwung a-t-&u- K>        8. Veofen  KH            emi Ved*idug nact
Anepwch 1 odor 2, wori de Vebdung 8CY- 9; The ~eu s P110nr dli
eke Verbi der ascnh Fore 40 K>                        C~~~~RI4H3 ~JX)S.CH2R
( R2vs@ R2-R4 (in der R4 Carboxyl oder R5 ist und Fl bis R3, Rs und X de in
Anspuch 1 amjegebenen Bedutngen ha- so   ben) odor sin p
Sakz derseten zusammen mit einem phawmlsusch an- emn  TrOger odor
VerdOnnungsmitel daf&r. 10. Vewendng skier Verbindung (I) nach Anspruch 9
zur Hemtellung   es   apeu     Mttels fOr cabeftche Kompiatn. 5   RsWein
dca Os pw  "EMt contact: AT 1. Proc~d6 de prparaton dun compos4 de formule
gin6ale: 60 65 11111111111111111111111111111 *  C  L  M  S  *    EP 0 243
018 B1 5 (Ia) R~~~~~ 10                                   CRCOOI . dans
laquelle Ml et R2, identiques ou diffrents, sont Iltglbns. un halogbne, un
alcoyle comportant de 1 & 6 atomes de carbons, un cycloalcoyle compotla de
3 A 7 taorses de carbone., uu aicoxy comportant de 1 A 6 atomes de carbon
un p      oomporant de 7 & 9 atomes de carbons dont le ph6nyle 15  est
subflue cas ddant par un plus bus  wrps  ois panl to habogn  un aboyle
coportan de I &A 3  ms de carbons, un alooxc    Id e  1 &3 atms de carbons.
uninmtylbnex et un W- - uopro il, ou un  Uo       ;     a dst fdrogne ou b
maiyb; et X est rcn  . ou le soufre, ou dun sdl do ce compos. selon bquol
on hydoes un compos6 de formide gn6rrah \20 CoRA'                (Ib) R7.
dam  qulaq_ RFPoet un  oxo                 2 A 6 alwis de carbons, un
cbony  comn- portutdes7&S9 ao msdecarbonsouun c -      xbrr 8    It 10
atxesdecarbons, et les aures symboles sort ls m.*m qulncddssust 2. PRocde
de Vip n dun compos6 de fourfis g     :ndalo: ~i35* RI                 CL3
p I~~~~~ ;>Lcl[2Ra~CHI                        (Ib) 



40S 45                                   cast-Rs dans bqudle s     A R3, R5
et X sont tls que d6fli  h rvn ation .selon bque on fait r6ag  un comn-
pose de fioudle s6nrale: 50 55
RII) 2~~~ 60 dans laquele chaque symbols a la significafon indique
c-dessus, avec un compose de formule gdnera- le: Y'CH2R5 (111) 65 I
IDII1111111111111 Hil    EP 0 243 018 Bt                           Hill
l!IIIICI I111IIIMII  IIIID111 dans laquelle YV est un haiogbne et Rs a la
signification indiqu6e ci-dessusi pour obtenir un compos5 de formule
g6n6rale: 5                        at                  C53 >rCX+CCH2R3 10
2,                                      (IV) 15   dans laquelle chaque
symbote a la signification lndiWue cidossu, pts on fait rde*  le compos6
obtonu avec un agent deo thonation. 3. Proc6dd de pr6paramn d'un copos
selon a von  o   o 2 dans ldquel X est roxyg~ne. 4. ProcWd de prparaflon
d'un compos6 selon la rovondaon 1 au 2, dam bsquel run do RI et R2 est 1
7ftgbm et rau"e est un alcoyle woprtn de I & 8 aomos de carbone. 2&.   5.
Proodp   de prdparation dun composd solon la rovonclcstion 1 ou Z qu. oet
racide 84thyl-3.4-d 6. Proc~d6 doeprdparallon dun conipos6 solon Ia
revondlcation 1 ou 2, qd est racide 3,4-dhydra-2,8- -     7. Pncx* de
t  dun coipos6 selon la r1vonlcation 1     2, qui eot racide 8-t-bu3,4-di-
25  -     _24bo,-acfUque. Pi   d             n d'un compos6 selon la
revenlation 1 oau 2 qu eot radde 8-coheoxy3,4- dhydlro-24-oprpyl44lio-2H-1
.4    uawu.4-aoe.mw- 9. Ant _*apubque pour traior ls conqacabons du
diabbte. contnant un compos6 de formulo g6- 30 ~~~Cs I~~HR 40 damslau    R
est un cabomy   ou R5; R  A R3 R5 et X sent tels quo df  A la rv cation 1,
ou un sol                 acceptabl, de celuiA, osmble avec un vdhimculo
dicuanL phaonaceutique- 45     10. Usaion d'un compos6 ( td que d6fini
arvndcation 9 pour prSparation duagent drapeu- 1ique poir trbles
conpioations du diab t; R        _ m     poue  s Ebat contat: BE, Ctl, DE,
FR, G8, GR. 1, U, LU, NL, SE 5s     1. Compos6 de fomulo g6rale: CUS3 55 



SC)           K~~~~~~~~ CE-t-R' dans laquelle R' et R2, idntiques ou
differents, sont Illydrogbne, un halogbne, un alcoyle comportant de 65   1
A 6 atunes de carbone, un cycloaloyle conportant de 3 A 7 atomes de
carbone, un alcoxy comportant    EP 0 243 018 B1 de 1 a 6 atomes de
carbon., un phenylalcoyloxy comportant de 7 A 9 atomes de carbons dont le
phenyle est substtu cas echeant par un ou plusieurs groupes choisis parmi
un halogene, un alcoyle comportant de I A 3 atomes de carbons, un alcoxy
comportant de 1 a 3 atomes de carbone, un m6thylenedioxy et un tri-
fluorom6thyle, ou un trifluoromethyle; R3 est l'hydrogene ou le methyle; R4
est un carboxyle ou un alcoxy- 5   carbonyle comportant de 2 A 6 atomes de
carbons, un aryloxycarbonyle comportant de 7 & 9 atomes de carbons ou un
aralcoyloxycarbonyle comportant de 8 A 10 atomes de carbons; et X est
l'oxygene ou le soufre, ou un sel de co compos6. 2. Compos6 selon la
revendicatlon 1, dans loquel X est l'oxygene. 3. Compos6 selon la-
revendication 1, dans lequel lun de R' et R2 est rhydrogbne et l'autre est
un al- 10  coyle comportant de I a 6 atomes de carbons. 4. Compos6 selon la
revendication 1, qui est l'acide
8ethyl-3,4-dihydro-2-isopropyl-3-thioxo-2H-1,4- benzoxazine-4-acbllque. 5.
Compos6 selon la revendkcation 1, qui est racide
3,4-dihydro-2,8-Lsopropyl-3-thioxo-2H-1,4-ben- zoxazmno-4-ac6ique. 15    6.
Compos6 selon la rvndication 1, qui est l'acide
8-tbutyl-3.4-dihydro-24sopropyl-3-thioxo-2H- 1 ,4-benzoxazin-4-aofUqw. 7.
Compos *selon la revedlcation 1, qui est rac.de
8-yclohoxyl-3,W4-dlydro-2isopropyl-thioxo- 2H-1 ,4-benzoxalne4-ac6tlqu 8
Agent t*apeubque pour traiter les complications du diabito, qui contit un
comnpose de formule 20  g6n6rale: 25
CZ1 30.1 dans laquelo R' A R4 et X sont tels que difii A la revendication
1, ou un set pant accep- 35  table de celuci, ensemble avec un vdhtibe ou
diuant, parmacutiquement acoeptable. 9. Piobd de prdpurabn dun compose de
frmule g6n6rale: I ~     CI CB2COOE dans laquelle RF A R3 et X sont tels
quo defini A la rovendicalon 1, ou d'un sel de celui-ci, selon bequel on so
hydrolyse un compos6 de formulb g6n6rale: CR: 55R                       t
ClltR's(b 60 dans laquelle R5S est un akcoxycarbonyle comportarit 2 a 6
atomnes de carrbons, un aryloxycarbonyle corn- portant de 7 a 9 atomnes de
carbons ou un aralcoyloxycadbnye oomportant de 8 A IO atomnes de carbons,
65  et [s autres symboles sont les m~mes qu'indique d-dessus. l
11111111111111111 1111111 *C  L  M  S*  



EP 0 243 018 B1 10. Proc6de de pr6paration d'un compos6 de formule
g~nkrale: CH: R;K2><VL.CH2RS                                 (Ib ) 10
S I CE,-15 dans laquelle Rs A R3, R5 et X sont tels quo defifi i la
revendicafon 9, selon lequel on fait r6agir un com- 15   pos6 de formube
g6n6rale: 9\> o                           ~~~~~~(II) dans laqudle chaque
symbo a la sigdiftation edpue   d4essus, avec un compos6 de fomule gn6ra-
90 dans laquelle Yt est un halone et RB a la signifdaion indqu6e ci-dessus,
pour obtenir un compos6 de 5 tmud g6n6rale:. R                   Cls 40
C121                 (IV) --~~~~~~~~~ - L  L 45
~~~~~~CHl2-P5 dans laquelle dcque symbole a la signilication indiqu6e
ci-desws, puis on fait rnagir le compose obtenu avec un agent de hfiona.on
11. UWlisation d'un compose (I) tel quo defini A la revendicalion 1 pour la
preparation d'un ageiit thmra- 50 peutque pour traiter lbs complications du
diabbte. 55 60 65 I 1111111 111111 11111 11111 111111 *  C  L  M  S  *    


