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6 then poured into 15 m. of cold 3N hydro- propanol A
obtai ned 208 ng. (42% chloric acid. The resulting pal eliﬁ‘é‘ S BEEN
3,4 - dihydro - 2 - methyl - 4 - oxo - 2H ci pitate was

then vacuum dr iyl 9736673 - benzothiazine - 3 - carboxani

afford 302 ng. of material nelting at 205- dioxide, mp. 3 21 [err]C 5
215[err] C. After one recryEROCESIFOR) m‘smm-limcalﬁ-ruysr Anal .
Calcd. for CJerr]Herr]Nerr]Os: C, 58.17; H 4.27; N, 8.48.

Found: C, 58.14; H 4. 33; NBY SMEMBRANE ELECTRODIALYSI EXAMPLE || .

then heated on a steambath for an additional 25 The procedure
described in the preceding twenty mnutes thereafter. After adding 7.5
exanpl e was followed except that 6.3 g. (0.030 nl. of nethanol to the
resulting solution and 1 hﬁ)l&?e%ﬁma m‘feltﬁmrl@latles teetahypracesa oxo-

pouring the latjer jnto 300 l%/ﬁglro- 2H- 1,2 - benzot hi azi ne
1,1 - dioxide ’c?ﬂ’cﬁ‘f’é‘%'c#a’ “t eleahzadial i o qainlyst

reacted w tg1 40%5%%%((]50%]913@ nol 63n|0f ﬁifl u__is 0- ~ crystals which were

subsequent 'y c¢ cyanate in 40 nm. of dry

Che prasenco of 106 Sfm 39“8%% piddfadly, 06 Mt ldd) oo 4aalaBay C° '
material 20 molgg Hfe J@méﬁa Y Ul desdd e ildie t:fcfgg'ﬂl#%é%ﬂp of

i sopropanol then afforded 2.98 washed) suspende

dimethyl - g. (m&Pecular oxyddn A ho:fog‘bnedﬁd”')ﬂ{éhe. 2- for mam de Upon
conpletion of the addition nethyl - 4 - oxo - 2H - 1,2 - benzothi azi ne-

35 step, the reactioroxiddticn waoaddgee dagiing Ailogeheowrar boxani | i de,
1,1 - dioxide, mp. 238- tenperature (- 25[err]C.) for twenty m nutes
and 240[ ék0 ] Ccatalysis are relatiirelly mimieombus.0rThus, the oxidation
Cerr]Herr]FNerr]Jerr]S: C, 55.16; H 3.76. -

Found: C, 54. %f cyglo l@pesmp correspond:.ng dipgis ean be carried

i ced 3N hydrochloric acid and filtered. The The procedure descri bed

in Exanple | wiut t@éﬁq&%’r’tﬁ el adt iaf heayynaetals,ddke
repeat ed usi ng 0.576 12 nole) of 50% then air dried and
subsequent |y di ﬁ“nga%?ﬁﬁ'um hydri de-oil (hexane- vvashed) in 15 m.

boi |l i th |, f | f d
2.53 Sg (0.012 cry;? 2} < B BpE@E 2 YaPiles, pibi} 9‘*2’! poeagt s ) o
of 3,4 C!I.Ehydrﬂ4'0 d é@f:iy%]s “the o t:.gaxl of an(f dro%q:bo to 1,2

benzo- - benzot hi azi ne hiazi né -

car boxani | i de Jcékrreéil diacddid Q.n Q. fulia 'Eﬂa@e %fen%z%

di chl orophenyl (mp. 223-2 [err]C) soon deposited on slow i socyanat e
in 20 nl. of draormbamiing fauetic erslld NGt Eﬂ&dﬁpﬂﬁﬁi{reprdtdla@ WEyted to
678 am de. Upon conpletion of the reaction, the ng. (14%.

60 50 resultingoAXt wicchwvashepairde S nt (gaibfl(hdﬁtalﬂi‘:.ng' oxygen and in Anal.
Calcd for Jerr]JHerr]C[err]Nerr](Jerr]S: C 48.13, H 3.03, N 7.02.
Found: C, 48. og:he Rprepenye of an gxidation catalyst such agxal\Ridbalt

2" - Methyl - 3,4 - d|h dro - 2 - nethyl - The procedure described in
Exanpl e | 4fs mrw This pptent me&.% isojatdon gfedhed to

57" Tooferr] C. adipLS %%ﬁ%‘“ﬁw C%&rb"txa "dt%o%.l-h&g'f’ﬁgéfs"%otﬁ“ "
Met hyl - 3,4 - dr t car boxam de or
t hi ocar boxani detcga?h a%)?’otlfuﬁ-l%ofﬁz th%merﬁ 59‘41 rﬁ?cy"'sling the| 1

di oxi des, star tdd&f{ﬁnﬁtﬁ]'a[ Qiéwcgﬂdaiﬁ rggf@yféi.%% Loby QJ:L mp.

234- 236[err]C 4 -"0oxo - ‘beénzd-
Trifluoronethylgeiid, ‘breéﬂéyqz‘éhsorg ahz:Q.u:t hin¥ it ity WG and the

appropriate methyl -~ 4 - oxo - - 1,2 - benzothiazine- organic

i socyanat @5 or deRailysc wethicded Qﬁﬂﬁfﬁr Sore HiMPEARIUIEE pbebessli OXi de,

mp. 195- 90 in each case: 198[err] C.
4" - Chloro - 3,4 - di hy®Ratent? FR-Pethyl22 7833'descaiibes a protesslifiordro -
2 - methyl - 4 - oxo - 2H- 1,2 - benzothiazine - 3- 4 - oxo - 2H -
1,2 - benzot hi dfolating @8l neoyweddng la dobhlt catialyiate whiich has
230-232[err] C.  carboxanilide-1,1 - dioxide, mp. 267-269[ pgitC. 2'
- Methoxy - 3,4 - dihydro } 2- met hyl - (dec.)

95 4 - oxo - 2H- 1,2'- ac:d3- 3 zﬁujmim 8o ANig P2
di hydro - 2 - nethyl - 1 - di oxi de m p 180[err] C.
4 - oxo - 2H - benzot hi azi ne - 3,4 -

di hydro - 2 - nethyl- lide 1 1 - dioxide, mp 279- 281[err]C (dec.) 80 4
- oxo - 2H - 1,2 - benzoth|a2| ne - 3- 2" - Chloro - 3, 4 - di hydro - 2 -

o a N T - oy a a L S P .Y V.Y
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7 carboxanilide 1,1 - dioxide, mp. 197-199C. o

benzot hiazine - 3 - carbox- 4' - Ntro - 3, 4%@'81 EET ?h@ﬁE-N
amide 1,1 - dioxide mp. 137-138.5[err]C. 25 LR Q) REPLAGEL
benzot hi azi ne - 3- N- Methyl - 3,4 - & hydro - 2 - nethyl-
carboxanilide 1,1-dioxide, mp. 278-280C. 4 - oxo - 2H - 1,2 -

benzot hi azi ne beén hsedd€or) the oxidation of cyclohexane to adipic
carboxam de 1,1 - dioxide, mp. 180-182C 4' - Brono - 3,4 - dihydro
- 2 - nmethyl- aciN,- after Beppiratios, of- thehmpdin redctigmthybducts 4 - oxo
- 2H- 1,2 - benzothiazine - 3- 4 - oxo - 1,2 - benzothiazine - 3 -

car boxam de 3end ofcaﬁbAﬁaﬁ¢|Pdprepertienogﬁdéhenasetissaeéd[EPIYEPt 1,1 -
di oxi de, m p. 1175119[err]t % 4 - dihydro - 2 -
methyl - 3,4 ETppnfhe reas ’-°He!"|’r9‘|t“r°4 Thb?o rogﬁssleoasw 80 - 2H - 1,2

coromvan) e Beteegultd s ARG e o LBACSALREE R e
7
3,4 5 di hydro - 19 ot c#ﬁ::tlpﬂ&ine 3% of'a Xu_ﬂ:guge_ OEH@E@%&“B nzofihl a)zll ne

- 3-  O0X0 - 2Hgagelid ac@.ﬁnzﬁlllsaﬁ'r@ﬁess iz bfflcient Qﬁ&beﬁ@nkghgslédl -
di oxide, mp. 258.5- carboxamde 1,1 - dioxide, mp. 181-182C

260. 5[ err] C. catal'}}st tla®r nbt 1'3%@1'&1'&&' hcti@i‘&y‘. Holedee, - 18-

EXAMPLE V. methyl - 4 - oxo - 2H - 1,2 - benzot hi azi ne- The procedure
descri bed i n Eisnpllves large qﬁantd.&ﬁ.b@xalfl @elveht- addoxegairesp. 226-

enpl oyed to prepare the foll ow ng 3-carbox- 40 228[ err] C

am de comi@undsestexalli Bgpcicessiviehoperatdona N - Cycl ohexyl - 3,4 -

di hydro - 2 - methyl- sponding 3,4 - dihydro - 4 - oxo - 2H - 1, 2- 4 -
0X0 - 2H - 1,2 - benzot hil&zitherefore eppesxs dssirsbheatpnbayel - dioxide
and the appro- amde -1,1 - dioxide, mp. 177-179C. priate organic

i socyanat e or |a§’@t1+5habéfaﬁat!’é'°°ess fRr. J-APIJ-?F’-BQBMhP“'BBﬁ?GPHS 2 - nethyl -

4- r n rrl.N 4
[err] eagent (R[ ¥ a]lyst) cf:.sso vedci%anreact:.og m:.xturez which :I.SR[ err]

E[(e:[r re]r r] E[ err] e%za&‘l:[yereﬁf'j'[cé.re t Whlle7b&1,f‘gr PP'FF%FF] to 1mpli'_£mfgﬁ g(r:]t yl

Cerr]Heng CHerr] 6-Cpatent FR-AC['Le rESrS]'.l.H[‘lerrfiesgr&bes a procgss for

hexyl enyl

7-Br recerer:Lng meth10Qatalysts and nitric acid whigh! ¥ke H

H C[err]H[err](CH[err])[err] - (err]Herr]
5-CH err] resent il the mother liquor@ resultﬁ-h@‘n‘f&‘om the
C[err]H[err](CH[err])[err] 6- OCH err] 0

0- ni trophenyl separation of the rieactGonr Im]aHbebb]ta:.Hed during the

8-d S m ni t r ophenyl Cerr]Herr]
5-C1 nitric oxjdation of cyclohe&anol andp{om ofophenyl

nmet hal | yl -C1 0 [err] napht hyl

n-Clerr] H|_2é)rr] cyglghaxangne.r ]cons:.stip.gqigr Eing) a pgoportion of
l[_lerr] napht hyl the mcﬁ:her 1:|.qup_r%1§:r§?1ﬁa\5.lnr:.rn]g( %ﬂ[ee;nre]t)a sa]lts, %e;lr] Herr]

nitric acid and the organic acids into an
electrodialysis cell. The metal catalysts employed are
copper salts or vanadium salts.

25 Patent FR-A-2 026 288 describes a process for
recovering a_large proportion of nitric acid and of
metal ions from an acidic residual liquid produced

‘during the manufacture of adipic acid by liquid phase

. This Sheet Has Been Reraced :

HIIlI MW
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Y Z Rlerr] lrSr HE N
“7-OCH err] 0 2- chl or ophenyl : CED
iso-Cerr]Herr] 6-C 7-d _2%‘1";"‘

3-chl or ophenyl n-Cerd]Herr] 5-Br RS H
0 4- chl or ophenyl Cerr]Herr]CH err]

5-(n-Cerr] H exiflation of cyclohexanone orocycloheganglhyiquu§1ng

nmet hal 'yl 6- OC[er;&H errL H 0 3- et hyl phenyl

i so- [ err] H efhg iptroduction of this liggi@rinteo an electro@;aly51s

4- met hyl phenyl Cerr]Herr] (CH erré Lerr
devicoscon81st2ngepﬁog9ghgﬁypore electrodi 1Yser§ZeF?]H[err]

r 6- pr Fecover thg nitric ?Fid and tge metal b°nth¥|thlﬁgPﬁ2¥;phenyl

[e?ELgYEEﬁ[%%gFLd wﬁigﬁ[ﬁ£§]9ecf$fer TQ a dllugﬂ sgi&Q£8£0phenyl

;
I
err] err
d

i”?thylpgfnﬁﬁtgic acidé z?gimglﬁirh ?Lgk{§ﬁ§1°yéh v %??TH[EFF]

chl or opheny
salts or v8nSHdium salts. 0 4- (n butyl)phenyl

rr] H H 3-CF[err] phenyl
allyl 5-CH3 These two pkocesses are very sﬂmilar. or even
- di met hoxyphenyl Clerr]Herr] H
n- C4H9) identigal, and2u5edBﬂiuhinyphenptaznlng high
rr]H err]CH err] H
- et hoxypRenykoncentrations of nitrig- spedp]FPQSrparslenierrFﬁEburf(n)
-OCerr]Herr](n)S 4- et hoxyphenyl allyl H

onslderably Pym&sﬁosbﬁyﬁﬁeﬁyatmn of the welr] 6- F
rr]H err]

QJQII

w3
N
IIQ\<CD

gQII

(D(DA_hf—n—-
> O

-(n- C[err]H[éP}Ff' ip the Q rm g% nitrateg, of thg_ BPebﬁﬁoclatg£

err]Herr] (GHiere H H S
|soan£I[ I °xba ¢a 1ds'OC[eE{LrEfL{L§LfO)H 8- Br

met hal |yl s The RISPSRE, 1PventignC;SiQLELe££]thé h[2thally|

S5- Br 15 lation 8%5h h Ralyst usb8rih- Eﬂ@“y|ethy|
C[err]H[err] 1ﬁ° ation omogeneo%scﬁa alyst us benzy!
CHerr] 6-F oxidation of cyclohéxhne with oxygen asd thereﬁobéoﬂaﬂheny|
Cerr]Herr](CH err])[err]

comprising nitric acid.

QUIIINNQ®ON

I o

It relates more precisely to a process for
isolating a homogeneous catalyst dissolved in a mixture
20 also containing at least one aliphafic diacid,
characterized in that the catalyst contains cobalt and
the isolation is performed by membrane electrodialysis.
The homogeneoué catalysts are metal compounds
usually employed for the oxidation of cycloalkanes to
25 aliphatic diacids. They are more particularly catalysts
containing cobalt, alone or with other metals such as
manganese, cdpper;.iron, vanadium or cerium or nixtures

of these metals. These metals are in the form of



H. . H 0 ' 4-f | uor ophenyl
n-Clerr]Herr] 9 1, 257, 180
9 X Y Z R err]
RL.err] NJ err] ' H S 4- CF[ err] phenyl
allyl 6-CFlerr] 7-CFlerr] & S
2, 3-di chl or ophenyl CerrJ]Herr]CHerr] 6-0
compoﬁnds which- EEeZsGEﬁstyﬂheaué reaction mikeuréHerr]
7- Br 3, 5-di chl or ophenyl

err] H ereyclbalk8ne oxidation. Suchkbampounds are hydro$ides,
i met hoxyphenyl CHerr]CHerr] H H

4- pr opyidaBophdnerganic or inorganig-splte] ke prefprred
err]H err] S . 2, 6-di net hyl phenyl met hal | yl
-Je rr]H[eﬁﬁryoun¢8(ﬁre[ewai$esa}?e' alonezo{}f%re?mkénmﬁ%ﬂ9|pheny|

Leth?lph@ﬁ§P other compoungshg%sEfe9p]pfF?}T sgph as manganese
er ] H err] (CRP/PF) FEPPP™ BOGLPF FFpn =BA7B ! cortym gag/er, 0

acetyl phenyl yona n-Clerr]Herr] 5-0OCH err] H
2-C 5- Cﬁferrf phenyl : Cerr]Herr] H

7-F 0 Exanbib8" bESERE8EYkobalt salts which may be

n-Clerr]Herr] EXAMPLE VI. quently

col l ected by npantiche@UakeOBobhlltr ahl6Pide, cobalt boomidept E6pRILf | ask

(equi pped with and air dried to constant weight to afford magneti c

stirrer) modernatgayenahdogebadtnoarbdlylates(sadh aé Eobaltl acetate,

met hyl sul fanyl)- 30 5 sphere, there were placed 31.4 g. (0.17 nole)

phenyl aceti ¢ acPbalin propienase| ccob&lt adipatel - cobakhpl gbutatratecor -

O T

IS

OOOQI_I\)QCD\IOOO_
238
2 3 2.0

sul f onam de di s- To a §o|ution of 29.0 g. (0.13 nole) of the sol ved
in 600 m. of epbalstsurpdnsterafiinepi enepfyvthecpalyventsomoat. of dry
benzene, there sol uti on was gooled to Olerr]C., at which fOInt wer e
added apprOX|n§F§H¥eEGéYnﬂ“P pYgd for the gxidy 1ﬂnbﬂFyFYF}?ﬂ knReg. 60 in

h t ol | § d_ _The, ent 35 10 (0.35 nl
were added dr off SESNSa S Ly GeoPBEREHAFR e FEUBRLR OB 11 ack,

equi pped 15Deg§ %ta?ﬁi%EiK éggfgggbhlon was conplete, the wth refl ux

condenser réaction mixture was stirred at room

tempera- a drying tube. pflenm EQEHEEOE“HQ cgggntgegﬁgdmaﬂbfé?%e (~25[err]C.)

for 15 m nutes and then poure tot ol I ng point an uxed for two
hour s S|0WE1ebEEBd§ah9§!¥ ebHtRInsl a8PReQstLBLE! diatiQr eatheavar ds, at
which point 3.0 mM. of 40 15 1500 m. of dry ice in diethyl ether, which
wat er had sepagdairéeig( the. oxWﬂ&tieﬂDbtdthéoﬂycloamhané|aﬂdkﬁﬂteﬂndﬁé a

ni trogen atnosphere. the reaction mxture). After filtering the hot

The resulti ng swsmerei othexsdiheddst alsod farmedoaat bprproduetmvelany

physical inpurities, the room tenperature for seventy m nutes, at
resultlngzplltmaveaAae conteipr alddthe bi¥cnsoducts ofhtha peaﬁtlgoe m . of
wat er were added near drxness tQ afford a_yell owbrown oil, 45 20 and the

aqueous ni xt ur ¥hery$hen e

| | f h
The latter mat EVFIpDasans.ysfiple agiarss obfpipad Popfioniprittfne
ol U1 on was Sa&gﬁ?%n?%éﬁgﬁgf 80 oSt RORERREN s etn B RRHR,

solution was then con ere"were o a| ne

manner vacyg. &gsgn%ﬁhplagrak1§t iyghtdtial ¥e! UUB18Adxads1. (619 of

Ad¥Bkads ﬁHP&ﬂY§9b§BﬁuEHPI9*&¢?§%8P|95ed on
gm/solld.

3,4 - dihydro - 2 - Ite so preciplitate soon
depOSItedzsronbyeaghexaﬂonel ¢yclbgexgliheaters, l1dctotd8xhila, t he
concentrate on cooling to roomtenpera- mp. 89-91[err]C ture. The

latter solid nnya&b&ydu&bo&yuie-aczds

Although the oxidation reaction is generally

carried out in an organic solvent, preferably acetic



Anal . Calcd. for C[err]H[err]hK{err]S C, 51.17; H, 4.29; N, 6.63.
Found: C, 51.42; H, 4.68; N, 6.62. 10
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EXAMPLE VI I . obtained a yel |l ow precipitate which was
subse- 15 The procedure describedsin Exanple | was quently
col l ected by neans of suction filtration, foll owed except that 3.09 g.
(0.0143 nol e) asbdhinl théhcasédofiatpelahexaie colxiddeidm) texr, wheré 3,4 -
di hydro - 2 - methyl - 3 - oxo - 2H material was then dissolved in hot
boiling 5 1,&2ppropniatei awibhout 1solvienki dehe mixtufe 6 béenzene, and
the solution which formed was di met hyl sul foxi de were reacted with 2.2
g. subsequent¢jectredialyand| Rreferably srorbpins 2eater. (0. 0143 nDIe) of
o- chl orophenyl isocyanate in ,to cool to roon1tenperature on standin In
the presence of 1.45 g.. ?bedﬁﬂﬂtﬁﬁ?e}ndvh%?k he¢ thamogeneous (gatalyg

O S174 540 e S TdTade RS AT R,
with nitro- nggg]%‘énsogs bféof ~2tha %ofve Pe‘g&;ﬂ&ﬂ %gﬁ%w)r(?d%e?ﬁf\g%l g then

stirred at room era ure- - car poxani e form

25 ( 25[eriﬁcéﬂefgfoéeﬂﬁrhﬁﬂcﬂfhgg pedbdced thé sOiubibhyebabd! ne

deposit, nmelting a pouring the stirred reaction nass into 100 ml.
141[err] C tﬁéaééuhigrﬁéhéﬁﬁiﬁeﬁf'Qra§a95££11§3reﬁﬂ@é@d“ﬁith water

Anal. Calcd. for CJerr]Herr]ONerr](err]S: C 52.67; H 3.59; N, 7.68.
Found: C, 52. 9Beforle BhéSeledkrddidlysis. The water generii@ﬁPLE VI |

t hen poured into 60 m . of 3N hydrochloric The procedure descri bed

i n Exanpl 801 waepzesentt €OfemrlC. %The ¥00| Bvwfothd sdlvént omieture of
followed except that 2.1 g. (0.010 nole) of at this point was then filtered
of f, washed the3salutiphysubjecbed hetkhe elgctrodsalygis-and2-with water
and dried to give a material that 45 benzot hiazine 1,1 - dioxide in
15 m . of di-wesesesabdvchrerp éPy%tspl19@d*f96n$hb¥|$ﬂﬁve5t REXENTS | f oxi de

were reacted with 2.0 g._ethanol on further sfal|ization from
(0.010 mol e) of p- bronnpﬁ@n&FslgﬂEigﬁﬁtee ﬁ?ﬁﬁ°§§ﬂ%¥§%? 8ot \RYPCeBRer e

(245 "of "4 br Bbes; 4SaRASFRS e erect e oy abrae® Fhediateshitigideod: um

hydri de) t hy !gg - 0 o]
conpletloggof %ﬁgbgggcgﬁgnioéﬁg resﬁf?fggzé?égar oxant?é Eti$ﬂ gIOXIde
in the for”‘40be”h¥EHE€dM@§ EE'Eﬁ@ﬁa@ﬁe&oﬁ?1mi&ﬂﬁ@i@ﬁuﬁﬁr ?ﬂmiéﬁ needl es
melting at 162-165[err]C err for approximtely 20 hours

and(anal yti cal egaRRhge ﬁbﬁbr3ﬁ55167[err]C ) . Anal . Cal cd.
for errJHerr]BrNerr](err]S: C 46.95; H 3.20; N, 6.85. 55

Found: C, 46.73; H, 2.9%he dle6t¥ddialysis apparatus used &MBLEtE X
hours and then poured into 60 m . of 3N The procedure described in
Exanple | was OEyURvébusrbomaarumante[boudedThbtganatgkYIbM/caﬁionic

foll owed except that 2.1 g. (0.010 nol cr¥stals which forned at this
poi nt wer @0 msmhranﬂPh?BﬂoaBIinan ranes bgee CQFParEmEntsf?FFered

of f and subseq ently shed on the 60 benzothiazine 1 di oxide in 15
m. of dry Azl apdniseoAiiuface, °°’AP?EF“‘FBEFy§PbI 'r'hah become

di meth IsquOX|de re reacted w cetopitrile,(~70
m.) t%ere mer lw% g B ﬁBF@?uB? E° ge aF8%?§F8 gﬁé? 8o aﬁﬁ?eilgl

obt ai ned 2.3 £0f | Q0 7 Buchan et al, J.
Chen: Soc. gsa%ggg%)]an tRé P5°E5§g 8? §he E“Yﬁ“Fggh iHﬁ%xo - 2H- 1,2-
in the presenc%oﬂEeﬂt@ltﬁon(QoﬂﬂQrEBEEESORC)bﬁﬁleﬁh'ﬁﬁ'&@ntrést, _
carboxanilide 1,1 - dioxide, 65 triethylamne (|n pl ace of 50% sodi um
m p. 201-284[ epebome( nRichadsefd bempBand to BydikdBate&pon conpl etion of

the reaction, the 208[err]C. after a further recrystallization from
resulting m xture was st Tar €dcti, nndert ehe asetbanbEr the) electrical

80 perature (~25[err]C ) for approximately 17 Anal .
Cal cd. for ( efipidetheCeptiohl| dnr kBeepol8tiGn #46. b8; trepatédOsigrate7. 02.
Found: C, 48.23; H, 3.09; N, 7.04. EXAMPLE X

cyanat e in thetpwazsdscthef catbodg, (leawipgnthe)compartmentTiR) pwheseaur e

described in Exanple | was of triethylene. The resulting m xture was 85
foll owed except that 3.17 g. (0.015 nole) of flushed with nitrogen and

then stirred for 3,4 - dihydro - 2 - nmethyl - 3 - oxo - 2H

approxi mately 24 hours at roomtenperature 1,2 - benzothiazine 1,1 -
dioxide in 30 m. of (~25[err]C.). After steam ng the reaction m x-



di-met hyl sul f oxi de were reacted with 3.4 g. ture for fifteen mnutes, it

was slowy poured 95 (0.017 nole) of p-nethylsulfonyl phenyl iso- into
150 m . of chilled 2N hydrochloric acid.

65 11 1, 257, 180

11 The slightly gummy yellow precipitgte which 3,4 - dihydro - 2 -
methyl - 3 - oxo - 2H formed at this point was then filtered off and

1,2 - benzot hi ghieffeare4to bar BouAd} | tHeolgh-a catibncakehahyeai r dried.
Upon crystallization of dioxide in the formof a pale yellow solid, mp.
the | atter natmembraheofcathendt, meinbranek: eWwhdn 7ti8Phave misvednitntd. 28 g.
(229 of 4'-methylsul fonyl- 10 Anal . Cal cd. for
[ err] H err] N the] @pxtr ¢sppartmegat 4Q) pothey canmet leave. LY because
Found: C, 49.82; H 4.03; N, 6.77. EXAMPLE Xl .
carboxani | i de ®£1thpoRragengepof1bhe pext apion exchange mqmbr§$ecedure
described Ln l e, | was - dihydfo - 2, - nethyl-
repeated td pFZﬁgEEnPﬁemFﬂPFﬁﬁth §£§ygFﬁ§ﬁ?B§1Y8 the 1°?F1m1§?2te
benzot hi azi ne : | - 3 s oxp,.- 2H -_1,2
car boxani 11 do ¥ ?‘raaég a2, Shbae. 1298 iaf. Prreith of faonEl” “aprane
car boxam de 1, d h

dnd ék &n: a&:aégnﬁ 8omﬂ£§g£8£9 lﬁ? 4WE§QK gﬂé@

nmet hyl - starting from3 oxo - 2H -

1,2 - benzothi gghHet- sﬂbse%gentlyoigave2tbca&s2 ofb€HZQ§Pé@Zh8§ afl -
di oxi de carboxani I i de 1,T - dioxide, mp. 215-2

appropriate or gnei iektoesgiohec fagbphne. N - aIIyI - 3,4 - dlhydro - 2 -

met hyl - 3- 20 and usng triethylanmne in place of sodium oxo - 2H- 1,2 -

benzot hi azdbne - 4 - car bwo adjabgrti dempapthéntsa(e) nahdr (Dpsféymaan

catal yst, amde 1,1-dioxide, mp. 120-123[err]C. ‘in each case:

3" - trifluorosdebgrodialysis| geld.- A8, dlecffodialyséricomprigesoca- 2 - .

nmethyl - 3 -oxo - 2H dihydro - 2 - nethyl - 3 - oxo - 2H - 1, 2- 1,2 -

benzot hi azi ne stack eﬁrBo*ﬁﬁbﬁrdeflcéllsbeﬁbbﬁhﬂb@bﬁ@ °f4celbarneuanlllde

1,1 - dioxide, 25 diqgxide, mp. 154- 156&err

147- 150C, elsctr"fiflai'ﬁser 354991187-'1!} Y028 bighas rmssiblet Hor

di fluoro - dr

benzot hi azi ne SxaERLY: hig nusher Yap adgaRtagnrasivovary bagyeen 10

car boxani | pde 1 i n1p 149- 151C. carboxanilide 1, 1-di oxi de,

m p. 205[5'b %dsog Séhig - chloro - 3,4 - dihydro - 2 - nethyl-

2" - fluoro - 5 - trifl O 1l 2 -
Bgﬁ%hlbe tﬁe an%gngc afid ?Fggﬁzi

benzot hi azine - 4- di hy 0X0 -

car boxani | i de ﬁeﬁbraﬁnghéa pnheealaﬂtééﬁaeaﬂ&n RepgtbhagENeil tér-
carboxanilide 1,1 - dioxide (dec.)

m p. >330[ err] prebeeeype. 85 3" - trifluoronethyl
- 3,4 - dihydro - 2- 2" - trifluoronethyl - 4" - bronpo - 3, 4- met hyl
- 3 - 0x0 - 2H - 1,2 - b¥heohbmepohar membyranes- emplogedihyh thé - oxo - 2H
- 1,2- 35 4 - carboxanilide 1,1 - dioxide, mp. 130- benzothiazine - 4 -
car boxani BPde precesgi ofi §be invengipnraye divided up into two large

m p. 133-136C. 4' - methyl - 3,4 - dlhzdro - 2 - nethx 4" -
trlfluoronethyFlaSSeﬁ' a&FR§3F89 to_thehr method gf manyfac Yre.- .
benzot hi azine - 4- neth enzot hi azi ne-

2
carboxanilide 1,1 - diox*b@y ﬁFB ?%TBESQFe?%fC heger°€ﬁPﬁ8§ﬁnilide 1,1 -
di oxi de, mp. &éﬁbrﬁges, ﬁepgﬁggo¥¥8enzo erhQXSE ﬁesgné @E&Q&'aith

146[err] C. hrazine=-
trifluoroneth r de d
yh blﬂder Qﬁ@ﬂoas 501¥V1ng§ BAX Qihé pglgethgig%%7ﬁe r]C

164.5- - met hyl - OX0 - enzot I azl ne-

4 - CarboéQ”"tﬂQ like: dh@xbdﬂblﬁhﬁloﬁ43hus forméd cafll £68t-a3sédreedi hydro
- 2 - nmethyl- 171[err]C 45 3 - oxo - 2H - 1,2 - benzothiazine - 4- 4

- net hyl sul fonglike, 3 fér- eftafipder a ﬁolyeste&rbexpalyadEyioﬁltrdnaXIde, m p.

198-201[err]C nmethyl - 3= oxo - 2H - 1,2 - benzothi azi ne- N -
([err] - naphtfgb¥xie.3,4 - dihydro - 2- 4 - carboxanilide 1,1 - dioxide,
mp. 177- 100 methyl - 3 - oxo - 2H - 1,2 - benzothiazine- 180[err]C
4 - carboxami de 1,1 - di Tkettearm plsogbomogeneousmembraneg, Jobtaingdro - 2
- methyl - 3- 50 188C. oxo - 2H -
1,2 - benzothiazine - 4 - carbox- 3" - methyl - 3,4 - dihydro - 2 -
methyl - 3- anilide 1,1 - dioxide, mp. 137-139[err]C. oxo - 2H - 1,2
- benzot hiazine - 4 - carbox- anilide 1,1-dioxide, mp. 117-120[err]C
EXAMPLE XI | . 105 4' - ethoxy - 3,4 - dihydro - 2 -
met hyl - 3- The procedure described in Exanple | is 55 oxo - 2H - 1,2 -

— benzot hi azine - 4 - carbox- enployed once agaln mnth trlethylanlne re-

a N L P Y. LY. . o '



0X0 - 2H - 1,2 - benzothiazine - 4 - carbox- follow ng 4-carboxam de or
t hi ocar boxam de 110 anilide 1,1-dioxide, mp. 174-177[err]C.
compounds, starting fromthe correspondi ng 60 2' - nmethyl - 3,4 -
dihydro - 2 - nmethyl - 3- 3,4 - dihydro - 3 - oxo - 2H- 1,2 - benzo-
0Xo0 - 2H - 1,2 - benzothiazine - 4 - carhbegx- thiazine 1,1 - dioxide and

the appropriate anilide 1, 1-dioxide, mp. 161- 163[err]C organi c

| socyanate or pgoifitP6§abdhg &cf@Rftional gradup Sonto taw méft -sdpgort

di hydro - 2 - methyl- (R err]NCZ) in each instance: 115 3 - oxo
- 2H - 1,2 - bepzehémbezabeor ﬁadiochem;caBGgraftﬂﬁg The chemical

1, 257, 180 12

[err] Method, more widely employed, generally céhsists im[err]

Rl err] H H 0 hydr ogen

n- C[err]H[err]funetéEPeliFFpﬁrﬂ]latex quEIE@lxmfér¢?nta{nzng n-octyl
C[err]H[err]CH[err] -d 0
hexylenyl 5 omatic nuclei, such_ Efe?FYFf%?(f1V1%V%?enzene or

al |

stvreﬁe/butadlef‘sr ‘he Frecrienstitedr the 2atfifiqerr)
[err
r

er ]H[grr]( rffff cogtci}fcrefn aQ in the 8€F3y3f the 0

i trophenyl peterogeneous membrahag Grrer 146 £66hemibhl method
S m ni t r ophenyl Jerr]Herr]

C?enerallykbomprises %hgjgraf@ing, undérgthéoﬂﬂﬁnﬁénce

911

Q0O=2

al |yl
] - naphthyl of a radiation, of af- &kematibeccomhpotnd] suchHherr]
err]H err] S [ err]-napht hyl
rr]H err] (Cekgrehel, eonkto 8nOthert] bippoit likeHa sheet of 0
ndazol yl allyl H 7-OCH err]

2- chl prdyrthyflene or of polytetrafiygreethylepe;rThes- C

S 3- chlorgghenyl
err] H err] aremptic nucleus is subseguently functionaliped as in
hl or ophenyl _ CerrJHerr]CHerr] 5-(n-Cerr]JHerr
the chemjcal metBof, j,y| phenyl met hal

-l err] therr] H' The cation exchangg%Pembranéén?égxkggﬁgyl

iso-CJerrfHerr] H
et hy| PReny neniranes) comgrrirgeh%%ﬁé%g&alé%%ﬁu [ Eﬁri‘osg gisfﬁ[ orr]

lphonaté , kly Hcidic gBouBblyEr8gaeheny!
CHerr] 6-F sulphonate@ groups Hor weakly dcidic g up §ﬁetho¥yphenyl

al lyl carboxylate groups. More rarely the ac1d1c groups may

— —~+
=

~2.0

00

O

1)
yl

OIS Tu:-qlquz;g VOO QUTT

ITH

be PO32', HPO, ", Aso32‘ and Se0;” groups.

20 . The anion exchange membranes (anionic
membranes) comprise strong basic groups, in most cases
quaternary ammonium groups, or weak basic groups, in
most cases amine groups. More rarely, the basic groups
may be quaternary phosphonium groups or sulphonium

25 groups.

In the present process the cationic membranes
preferably comprise strong acidic groups and.among

these preferentially sulphonate groups, and the anionic



-CH err] 7-CH err] 0 2. 5-di chl or ophenyl
-Cerr]Herr] 6-CCHerr] 7-OCH err] 0
4- di nmet hyl phenyl Cerr]Herr]CHerr] H
S 3, 4-di chl or ophenyl
|so-C[err]H[err] H . 8-C 0
(n-butyl) phenyl CHerr] H H
3- CF[membydieey | preferably comprise netiwid \Basic groups and
13 1, 257, 180
X -among these preferentially quater:&ry ammon iRjme rgfoups .
r] -CHerr] H 2, 4- di met hoxyphenyl
rlHerr] H Besides the :gaqlppqqq rt}lnf eq}gqtgod:.alysger
i met hoxyphenyl CH err] CH er rll H
2- et ROGRFLFES of course, a cat q% ﬂ‘%rqﬂ} %‘H The anode

er rH] l_g er ré(grrxgists -o¥ [ma£$+:¥§is ]éorlvent:.onal §t ho ‘Pheé]l’s‘bpr opoxypheny!
- \ \ d

1] or (|2t EoR TR, ) exgpote srammisd el Ul o,

H[ err] (G eh"prééidls :ﬁeéﬁ&réi 'ﬁﬁéié\}é%eéil oxides,

Jerr err
met haééfléc:.ally platinum-coated titddRim] Med rdatiodi£14d

I_oo:cn

ol ROoOOM
Qraw\] 1
o ®d D

—_—— =

D PO
2=8

=D = —

—_— = =

OCD'Q

8F

Q

consi@ts of ma{:éfiél@f'@dib‘\b&t&%nally employed ixferr]Herr]
7-CF[err] - benzyl

err] BOF electrodialysis, farFexample graphitey stainlesdrateshenyl

rrlJH err](CH err])[err] H H 0

| uor ophenylor nickel. . n-CJerr]Herr] .6-NJerr] H
4- CF[ err] phenyl allyl 6-CF[err]

[err] S The glgc%gm%}mrpﬁ fed with the solution

"

—th|—|

]ZHErS'[ Lny ﬁ(ra{’n |treated wiieh dayat r}ea%"‘ @artially aqueot?s. It g

3, 5-dj Chlgéopﬂgggsgagydﬁ:?m?%&%%%ﬁﬁn aeriorll.y%e leutlocr:xF3at

H ]G_Lﬁérinokk and a cathoaterTﬂ[er r?n ﬂ: the cathodé’

r]
opyl t |ophenyl

err] H errdhege solutidnd £HEGaSNEPPEUhstitut idqgidal 1yl
C[err]H[errTs sov.(; -Clerr]Herr % ® ueaersr]“gf%s met hyl phenyl
r] H electrolyte solut:.&iNQﬁ‘rﬁﬁe present rocess a single
I met hyl phenyl - n-Cerr]Herr]

electrolyte circuit is very suitable. The function of

Qe Q

NOONBOQTIOUQNNAQQIP®IO T QO
bgﬁggg 2 ;97 Q
527

the electrolyte solution is to ensure a sufficient

20 conductivity. This conductivity will preferably be
equal to or higher than 20 millisiemens per centimetre
(mS/cm), without this lower limit being considered to
be critical for the implementation of the present
process.

25 The electrolyte used is an ionizable compound
such as a salt, an acid or a base. The electrolyte is
preferably chosen from nonelectroactive compounds.

Thus, for example, on an industrial scale it is

cycl ohexyl methal lyl 5-C .



H- . ' H 0 3-d - 4- et hyl phenyl
Cerr]Herr](CHerr])[err] 6-OCCH err] 7-OCH err]

3-acet yl phenyl ' n-Clerr]Herr] 5-0OCH err] H
0. 2-C -5-CF[ err] phenyl Cerr]Herr] H

7-F 0 3-CH err] SOphepyl n-Clerr]Herr]
68 14 1, 257, 180

14 preferable ¥ \MbFenppldy chlorides, which waildred under a
dry nitrogen atnosphere at A slurry of 189.6 g. (3.51 nole) of

sodi um 30[ er rg€nefatecghlorinécar vheuaredecool ed quickly 20
nethoxide in 1.4 liters of er dinmethylsulf- to 18[err]C. and then
i mredi atel y poured into Examplegypfceleptrolytes ashich magsve t enper at ure

4.8 liters of 3N hydrochloric acigd sojutip 5 (~25[err]C.),.while
under a dry niPfBhteRetndre %ﬁ’ﬁ?’i%ﬂ %}ﬁsijc'&‘em"él?é%'iﬁé‘i rﬁ‘lﬂ%r:\"sﬂ‘?\as
sphere. To.the_stiyred slurLy, there re,then . stirred for approxi mately
15 M nutes {1 pRbphEmte "adla) watShradEiie SroR AT tacita gihd (117
and the filter o] ihe sups ' S) met hyl 3 -
oxo - 1,2 - beﬁgorgg%?gcq%é% fygwga\%g%dg% ?%ewa %?J'Yolsn%l né%?ég'r inéd{. %o

thi azolin-2-acghateouiatigi @¥bdBa1e | SREET 8608 afi VEoR5Ex ;0% Cé)?flt
product. RecrysSta ngafa%og 10aBer%ﬁte, Volé 30, P. 1%(5% '18% and the
of the latter gabeatal EaRMa180CHEOERHDEPRA as eleé€Asiyead, f| ask containing
the systemwas then ethanol mxture (1: 1 by volune) in the pre-
imediately imersed in 3n the-perésent!| pbotéss stucwiDl baaiedsdsahgn
afforded a 61% yield 30 in order to regulate the resulting

exot her mi &0 of toramgid3usgingdebhedtvolyte- soketiols whds@-pH couldreacti on.
After the initial reaction had sub- benzothiazine - 3 - carboxylate 1,1 -
di oxi de, 15reghditdint hhet pnpeipitationsef i the methkredmpound which
158-163[err]C. After two recrystallizations WwWth the first 10-15
seconds), the #EsiftARgiredohe igeprbpby| eleskrodialyRisoi TRigrigne

deep red solution was copqQled to 30[err]C dth roduct s raised to
173 174[ err] C. WhY anacidic eiPEE’%iYﬁlr‘éi‘rﬂ{v]eE’Feg?ég‘%Yt#?o RS2t hen
Anal . Calcd. for Cerr] I—%EQMS%%] asﬁpﬂ.édd'tz:boéﬁe é—ieéatggai i§{45.
Found: C, 47.14; H, 3.58; ) . . E Xl V.
t he corresgon -thBbéxgﬁgh'?%z20'?pgﬂéOgﬁ?'%%%?g%%gﬁéaﬂTgfFEﬂQEdure

described I'n anpl e tazolin - . di oxrde and the
40 I's repeat eﬂy&@eﬂteEﬁa‘éA%BetBOLLPK\Hgﬂsécfiéién é@pﬂgﬂr*@%&é%w

al koxi de (NaOR,) reagent ydro - - OXO0 -

benzot hi azi ne- theneg8éBti 85t 8ACEkcessively intehbéx¥létericdl -£Lendi des,
starting from [err]
-X In generaY a voltage of 0.5 WEtrto 2.5 volt/cell and

H H Cerr]Herr]

6- OC[ err] H er rpreferab¥yOSfefr fHrelt] to h.5]wolt/fell]is appropriate.

6- d H iso-Clerr]Herr

6- Cl 20 The polarizapion effect can beg.deereaspd by increasing
E—CHS the turbuiknce of the liquid %;E%%é?;;%L$$féﬁln cells
6-OCH err] together Hich separating framEEP-&Lf££]$£f£ﬂ]have a

width of 0.5 mm to 2 mm-and preferably from 0.75 mm to
1.5 mm are preferred.

25 The témperature at which the process of the
invention is garried out is situated in a region that
is compatible with the stability of the membranes. In

fact, while, in principle, elevated temperatures are
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8-d n-Clerr]Herr]

d H err] n-Clerr]Herr]
15 1, 257, 180
Y Rl err]
d 7-C 10 n-Clerr]Herr]
C[err]H[err] 7-Clerr]Herr] n-Clerr]Herr]

?a 8

—~
>

err] H er rdavourabld;] increasing the eledt2ioljitlecmobility and

err]
r 1 H

7-OCH[ err] n-Clerr]Herr]
reducing the Wi@coeity of the solufienr jtid ber

H C[err]H[err](CH[err])[err]

H e ):|.norea,se in the temperabqr@( shidraens( CHecAd

err
o] the nqngqﬂn,q[ser Jhe operation wi]11 therefgore

Br
5 preferalq@c[lggap{n?jrrg ﬂut at a temperature lolv:'veg fghan

CH err] or eq'usa&. (E[(geﬁﬁsl[_{ (%pf{ ]more particularly betw%ncga["g I+d

OCH[ err] a0°c - C[err]H[[err]
iso-Clerr]Herr]

C n- Gy rdiidir¥ddialyser can operate in li"ar:.ous
n-Clerr]H err] 5-CH err]

ways. Iy’ riidsy [df all, operate oont:.nuodély
-(n- C[err]H[err])n Cerr]Herr] H
- 10

85

,_Q

[¢)

err]
rr]H

15

20

25

(straight-GroudH epdration), the solution tbbaerr]Herr]
7-O0Clerr]Herr](n)(err]Herr]CHerr] H

treated Qamsing aordyickjonslly) [thndugh the stack; a
C%[err]H[err](CH[err])[err]
H awmber o wtages are then anyanged in series if the

errJe(lso) CerrlHerr]
gree of tr§Wnt to be obtaineq, r%i‘z]qq[ é'rtr] It may

also operate noncontinuously (operation with
recirculation), the solution to be treated
recirculating in a cell until the desired degree of
treatment is obtained. Finally, it may operate straight
through with partial recirculation.

The reaction mixture in which the homogeneous
catalyst to be isolated is present, together with the
diacids, originates essentially, as already stated,
from the processes for oxidation of cycloalkanes to the
corresponding diacids. To simplify matters, in the
description which follows, the oxidation of cyclohexane
to adipic acid will be generally considered, resulting
in the formation of smaller, but nevertheless large,
quantities of glutaric acid and of succinic acid.

Before treating such a mixture by

6- F



5-NJd err] H Iso-Clerr]Herr]

5-Br 8- Br n-Clerr]Herr] 16
1, 257, 180 16

X, Y Rlerr] H
7-CFlerr] iso-Cerr]Herr] 11 6- F

7-F tert-Clerr]Herr] H

H electrodidlestil it is generally advan@adepasr ko carry H
-CJerr]Herr] 6- CF[err] 7-CF[err]
err]H err] out some operations alﬂ.o@l:.ng in particular molHt of the
err]H err] 7-Br

err]H err] adipic acid to be isolg.j:gpig this being the compound

err]H err] Cerr]Herr] H
whose preparation is aimed at. 7. oC[err]Herr]

:H E{ S;H This :.solatiﬁ nmag[ %rrLHL%r I;:ln)ed :.171 énhg;&n”])
rr]CH err]
rIH err] (Cﬁfer rejr) [ & :J example bﬁprec:.p:.tatingqadzpf.ﬁ[ gfzﬁl by

5-CCH[ err] H
CH er 1] cooﬂ.n@iﬁﬁsr ]mz.lg':ture. e
Cerr]Herr] The remainx%%ﬁt% is then taken up wik@/ature
(~25C.) for 23 hours. The slurry A 22-liter round-bottoned flask was
charged whi chwate®;d opitiidhial ly0iaftettian pattiali bredomplete WelbvaQ0 0.
(3.13 noles) of nethyl 3,4- at OC. and (filtered. After washing the filter
5 dihydrda0 4of che orgdnicl solvendnwhiichaditnmay caktatini, cdnwotrdewat er and
once with cold 3 - carboxylate 1,1 - dioxide, 3.2 liters of ethanol and
then with dietihd be mwb]edtade teerthe elgetardiglysiist accorfiingtoetthenol
673 m . of obtained, upon air-drying, 537 g. of crude met hyl i odi de
(1.53 kg., 10. Sﬁmtééa“-and 3.14 product rreltr ng at 162-165[err]C.
Recrystal - 20 Irters_l_gl I N_a qeous S droxide. The Ilization of .
the latter material fromi PRSIl eﬁ’rt%f’er’-é W&?dt hen stirred

for 30 of acetonitril.e the ave 469 0 f tes at
ambi ent terrpere?t é'?u\%ﬁé‘ - Erom %yIOQ)?i/qm&c? I%?dﬁ'o 1? rret hyl - 4 -

»
e ?FQFQ Q000°

CID'QQDDIDDDD

1)
-
-

0XO0- tr Bﬁn:er o?.ﬂ'q {h | thinQd e

benzot hi azr ne - car oxy kg’tle s'ol%t:ftoﬁtzlr? t00'1 P%&?e% stl%r eg at room
tem 1,1-di Ox'g‘i‘iz Jp@izck::.lo ram f%%m 0.001 mole to 1 mdi@d -

Cal cd. for C[err]H[err]NQerr] C ZX9.06; H, 4.12] N 5.20.

Found: C, 49.0&# gdihedhid% adid i:e]x5 kilogram and from 0.001 mole to

1 mole of adipic acid per kilogram.
The examples which follow illustrate the

20 invention.

EXAMPLE 1
The electrodialyser employed consists of a
stack of 10 cells of 2 dm? active area, each made up of
a compartment where the solution to be treated is
25 introduced (compartment D where the said solution will
be dilute in catalyst) and of a compartment C which

will receive the catalyst during the electrodialysis.
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17 EXAMPLE XVI . EXAMPLE
XVI . The procedure described in the preceding A m xture consisting
of. 5.1 g. (0.020 nole) 20 exanpl e was repeated to prepare the fol |l ow
of methyl 3,4 - dihydro - 4 - oxo - 2H - 122- ing methyl 3,4 - dihydro -

2 - alkyl - 4 - oxo- benzothiazine - 3 - carboxylate 1,1 - dioxide, 5 2H
- 1,2 - benzothiazine - The membuvaneat sep@fahingoéacht comp&dtment op

et hanol, 6.8 g. 1, 1-di oxi des, starting frommethyl 3,4-dihydro- (0.04
mol e) of [err] £sponthel adiacent compartyent C are:oxo - 2H - 1,2 -

benzot hiazine - 3 - carb- 1N sodi um hydroxi de was stirred at room 25
oxyl ate 1, 1-di oxide and rhanippiephembEanei9f NeagpRtaAMX brand withc )
for a period of i odide in each instance:

appr oxi nat el y FB2REERETYUBBMCBLBMR; 5°MBB0[err]C. 10 nethyl 3,4 - dihydro
- 2 - ethyk - 4 - oxo-. the.rtesulting white precipitate filtered and
2H - 1,2 -gbenzothiazine-9a§i9n%§r38§?F3?é 3?1§8°§ﬁ%§%qﬁé%f??aﬁééﬁtghmith
water on the fj dpe¥hgde,. Mmp. 97-99[err]C

funnel . After &g% &ﬁ?é&?y?%é,sghere was 30 methyl 3,4 - dihydro - 2
- (n - propyl)- obtaineghg alaclrol$Ld) c¥h8iftsf o¥BARYaqiebus 4 - o0x0 -
2H - 1,2 - benzothiazine - 3 - carb-" dihydro - 2 - benzyl - 4 - oxo - 2H -
1,2- 15 oxyl at golutiondo@ixsd@pheimiic adddlvwBiehrhfs a cbhgaetivagynes- 3. -
carboxylate 1,1 - di oxide, methyl 3,4 - dihydro - 2 - (n - butyl) -
4- mp. 157-129 msy/Efm at 20020 TheHcirtulatibanfdowi satecof 8hiscar b-
oxylate 1, 1-di oxi de, mp. 88-90C. 35 Anal . Cal cd. for

Cl er r] H[ e®@] NOpeduk$onCis5¢0001/hHand. 468 vplumeOis 2 1.

Found: C, 59.32; H, 4.50; N, 4.12. . EXAMPLE XVI I 1.
afford an oil, which masT§Gb§§H§9HFI?°iPF1°n to be kreatied Baasasting of
8.3 g. (0.0325 ol e) turatei mnthﬁggigggﬁhanol until a clear sol u- of

methyl 3,4 - dVRyYPs ©f41.6,x,andy Y LFofons®1884i n attai ned. On

cooling slowy to 40 benzothigzine , 3 - carboxylate 1,1 - dioxide, O0C., .a
solid precipitate soon férhéégaﬂﬁi/gg of a§632ﬁ1?°6$ ethanol, 25 nl. of

water, 33 nl. after coILeg{%898§89kbagkeélg?%?ﬁgagaggya filter of 1N

sodi um hydroxi de and 8.5 g. unne we vacuum dryi ng,

t here le) of allyl _bpogid ler 1 O were obtained 5.9 g.
(629 of %g?hyl 3, 4- tgnggrgfg?gg?%F ggg?%&?ﬁa?gFﬂ 22 hours. At
dihydro - 2 - allyl - 4 + @X27- mdll/kglo? zoB&1E€0in4bhbheceidoef cbBastt i NE,
the resulting clear solu- thiazine - 3 - carboxylate 1,1 - dioxide, mp.
55 tion waacetage.at ed under reduced pressure to 96-99C

Anal . Calcd. for Jerr]Herr]NJerr]S: C 52.90; H 4.44; N, 4.75.

Found: C, 52.34; H, 4.4%he Hontoffinuous operating methBAABpErEkion

di oxide (mp. 120-122C.) was the actual 70 60 The procedure described in
the precedi ng withdFecizsudatden) hascheep empdsyed-|l owed to prepare the
corre- EXAMPLE XX spondi_ng 2-nethal |yl ,conpound, starting
from The2%%rocedure dedd® FdFeulgtipp, Py rate Rﬁtﬁ?Fss?ﬂlgt&PﬁyaPo -4

- - 2H - 1,2- - XX 1S, I h h
begzgthiazine 9°?P?’¥§P86fyPEP%”@P?yigHrgi?déo PLFFg;fn; g-substituted
3-carboxyl ates starting T%g %%r@@lo shﬂgcg?kaghgﬁknbgﬂgiggFgérggggggt in

fromthe correspondi ng 2-unsubstitute ace of "alT) om-de, but
on the same MlALLOWIMI#O Wil rededve $He cbbalt BEAEOLBI 3AiBSa11y basis
as before. In this particular case, nethyl 3-carboxylate 1, 1-dioXide
compound and an adurbousdigtidition of soRib@ khlloride atxa - 2H
appropriate al kylating reagent (e.g. Rerr]Br or 1,2 - benzothiazine -
3 - carbogg at echekntx@tion ofadhgi/l3t AtChas a volume of 1.68Q and it72

18 1, 257,180

18 flows at a flow rate of 180 1/h.

The initial conductivity of each of the

solutions of the compartments C is 10 mS/cm.



X Y R:
H H

Herr] n-Clerr]Herr] 6-OCClerr]H err]
rr]H err] n-Clerr]H err] Cerr]Herr]CN err]

_ H 13 iso-(err]Herr]
r]H err] 6-C 7-Br
rlH err] Theé | ¢lectrodialysis is cdhducted at an H
err]H err] Cerr]Herr] 5-CH err] H
'r]H errjapplied voltagg[efri#{€rr](CHerr])[err]
err] H iso-Cerr]Herr]
err]H err] Samples of (the various so ut::.ons q;rq;] taken at

re]H err]regular i:ﬁt%g +|_$€;$%der to follqﬁtm@qogress of
7- rr

g[ err] H[%r r] the °perati°n' c°b%1E:[ 1 r?ﬁ%ﬂﬁneg %ﬁ‘%ﬁ”r‘i H err]
g[(:[ rr]Herr] Tbsorﬂ::.on andqﬁéréﬂgi#f &%ﬁé—%‘é %ﬂise

err]H[e_rr

ox
o~
- = —

—_— =
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CD _'CT)D""DDCD\I
D
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~“TUISSOID

] al |yl
chromatografhil efhé %I-I, the SottdGé€i¥{Ef 'dnd the volume
err]H err] -d 7-C
rjCH errJof the soluBiéhsrarél£18d followed. S>- Br
Cerr]Herr](CHerr])[err] derr]Herr]CHerr]

(n-Cerr]Herr]) H Table 1 below &édElatédh celig (£é&heltsd )dE£rehe net hal lyl
6-OC err]Herr] H CH err]

so- ([ err16{ erm¢asurements relatingl to the pH, the condudtBrity and
Cerr]Herr] Cerr]Herr](CHerr])[err]
6-C the volume| of the solutions. n- C[err] Herr]
7

-

=95
,_Q

e

5-

Clerr]H err] .
so-err]Herr] ngm.grz] below collates the Grﬁults relating H
c

Zg [e&rg] Herr] to the concgrlzl:¥alittions in mol/kg of the varilo%f%les.
9

H
R[err] By defin%i:(wér%} denotes the sg]_.%ﬁ'[%rhfrom
I?-S%-CI(A:% :; H.E‘[ erélmpartment&[ ﬁ% (}F_ﬁ&] L—%ﬁ.éé feed solx&ion,] lﬁ%%% .

H the solutibn from compartments C, '§Ps§[@£iibﬁe”]
Cerr]Herr] H
errjU err] concentrated solut{bhfréhd L3 denotes the Helectrolyte
n-Clerr]H err] nmet hal | yl

n
1
| so-
n-
H
solution.
As can be ascertained in the results of Table
20 1, the feed solution becomes depleted in water; this is
explained by the fact that the ions which migrate are
hydrated and that at the end of the test the difference
in conductivity between the feed soiution and the
concentrated solution is considerable (osmosis
25 phenomenon) .
| To establish precise balances, the results

will be exprésséd in Table 2, account being taken of-

the changes in volume. The results in Table 2 are



n-Clerr]Herr]

Table 1

5-CH err] H

Cerr]Herr] H 8-(n-Cerr]Herr])

n-Clerr]lHerr] Clerr]Herr]CH err] H

H. n-Clerr]H err] iso-Clerr]H err]

6-OCClerr]Herr](n) 7-OCClerr]Herr](n}e Clerr]Herr]CH err]

al |yl H H

Cerr]H err] (Cekprepsedr oh the assumptfiblhethat initially theré-fs

H Cerr]Herr](CHerr])[err]

n-Cerr]Herr]1 kg of flow to be(trepbed}H err]) H

CH err] C[err]H[err](CH[err]) err|

6-0Cerr]Herr](iso) fhe symbol "-"" in ¢erpepepr fhat the

Cerr]Herr] H 8- Br

n- C[err]H[err]measura“ent was nof. perfPrmpdr ] 5- NC2

H 4so-Clerr]Herr] nmet hal | yl

5- Br 8- Br n-Clerr]Herr]

Cerr]Herr] ' = ~+—G-3

iso-Cerr]B[er{] Time |Solution Cﬁ-ll‘enpiara- pH CondGe+ Volume

7-F tery-Clerr]H gqrr]

Clerr]H err] (Gisy mix ¢r shmpled ture in H tivity in mH

n-Clerr]Herr] ' n-C[err]H[err] 6- NO2

H iso{C[err]Herr] °€ |ip mS/cm i

7-CF[err] -Cerr]Hierr] CerrlHerr]CHerr

6- Cl H - e, ery]

S orr]Herr] 0 m | z0.0 3.8 7_1éﬂf'H[ 1600

n-Clerr]H err] Tso—qferrHerri 5—CEFrerrt

H 0 n- G[-Z:rr]l-}l[ rep.o 4.6 | Cra H[&rr]Iﬂ[Qarr]I

H H . n-Clerr]H er

n-Clerr]H err] H - 7--0C[ rr] r]

n-Clerr]H err] 0 Ir'r:‘}\s\thallylzo'0 20 2000 | M(%

1, 257, 180 P-O-

Y 10 18 R Ll R e3¢5 9.6 1567

6- (n- C[err]H[eLr]) 7Jn-C[err]H[errJL n-Clerr]H err]

CH err] r

Cerr]Herr]CH errﬁ0 L2 I Jo- C[err]H[klzgri37r 14.1 I—:||'63-9

H e HerrHgeHe et -

Clerr]Herr](CHerag)[grr] L1 -lOGH2rf] 7.6 7- AG33err]}

n-Clerr]Herr] n-ClerjrjHerr] . 5-OfH err]

H CHjerr] dlerg]H grr] H

7-F 40C[err]l—{['err] 27.2 ‘{'}:%[ r:"rﬁﬁerr] 1677
57 Ll 28.4 2.9 5.1 1495

15 58 L2 - 4.9 17.8 1712
80 Ll - 2.1 1.9 1416
80 L2 - 4.8 18.8 1793
86 Ll 30.2 2.0 - 1.8 1405
86 L2 - 4.8 18.9 1805
20

- CF3



EXAMPLE XXI . ing. Upon conpletion of this reaction step,

t he In a round-bottoned fl ask equi pped with resulting clear yellow
solution was cooled to nitrogen-inlet and drying tubes, there were
roomtenperature and then poured slowly into 5 placed 20.2 g. (0.075 nol e)
of nmethyl 3,4- 800 m. . of iced 3N hydrochiric acid. The di hydro - 2 -

methyl - 4 - oxo - 2H - 1,2- vyellow crystals which fornmed at this point 20
benzot hi azine -[ 3 - car ox |ate ITT - Qroyrde, Were_LNerm Tenpved Dy TTERNS
of suction filt|raTime prion [ oCosdn, g Aipic JnElukaria || Succdnde hind

air dried. Recrlyshamlihz tsanppédt "Gnol/kg'l|. &éidr @dﬂfi}daﬁeé@iﬁdfh

together with Jisolatedl material {romi sopropanol |then ve pO
approximately 45 ng. of| p-tol uenegul fonic| 8.8 g. 339&9g$ 3| 4molfkg gt o -
2 - methyl - ~acid. N trogen gag mas th nmhuﬁhﬁed into the 4 - oxo 2H
- 1,2 - benzot tt-azre cpesanote) F-e—w—a—thef-nlet—tubel and
the resulting lanildde 1 1- diloxi de, On?.ﬁ7 110— .288. §C. .0 .3 ye! 358y
suspensi on was hea+ed—at—&8@%ePFF denticaH-inevery kespect with

t he product of @1 hpursL2wit h|sol ati op beiong i mTedloateI y| Exegmple |. 15
ef fect ed duri ng—t+he—H+st—H-veo—-put-es—of+theat Anal __(Cal rd.
for C[err]l-$err]N[€!rr]C[err]‘..§ C 58.07; |H 4.27;] N, ¢8.48;| S, @.71.|30
Found: C, 58. 3f—Hr—_4-23; QS 59 EXAMPLE
XX 1. 0 2 tof@i; hy 0.467 9x0.183H|- b.Bey benzq 355 | The

pr ocedur e descrli-bed in xample XX thiazine - 3 | carboxanliide 1.1

di oxi de, m p. v@s repedigd to bepgge t ge16al | ovmmq;siy 4-di -9 340
253-254[err]C. |—hydrh - 2 - np - 0X0 -f2H - 1. 2- 2"~ - e} hyl
- 3 - chloro - 3,40- dj hydge- 6p 650@gn‘ ot hlanII‘e - :5- car boxagggle L. 1 -
dioxides, 2 - |oethyl -}14 - oxg - 2 - benz starfting r on

met hyl 3,4 - dijhydsg - I2- jfzi phe r ani | i 1 { axj e, | mp.
methyl - 4 - oxg - gH - 11?_261?5 enm?h?ggl e;6 Q?S Egd?rGE’]C dd%éj

carboxyl atgg 1, 1- di ggi de| andgghe appp 0137 30. 17?” 0. 85,2 dic)({}3c/)3c!|£602;_| 2 -

met hyl - prijlate pri rmrv organi g am ne feagent iln edc -
1,2 - benzothigzin 3 63940 chsg: _
carboxanilide 3,1 80d| OlX i dei m p 2 21:!'5775 ePr“P&.5 °°°§°, 4' °d'i°c3fﬁ orp -

3,4 - dihydro - 2 met jhyl ( rf - nyl et hyl 73,4 - arnydro-
4 - oxo - 2H - |1, 249 benzo‘fchl az ogﬂ <:a9b3§8 2 -o‘ng{zlhyl 04'35?0xo - 2H

- 1,2 - benzo- 1 %?”' I de #11 - T&’%‘l&ggi "oP172° ] 292527 '] 2% o6 |-

car boxam de 1, ] oxild

124-126[err] C 70 45 Z & - O METNoKy -
3,4 - di hydro {258 4 . ﬁ'ﬁdrox 0. %91 di Rydrq - 929441gt|hyI2-076 npt hyl
- 4 - oxo]_ 1 g - benzot ne- OX0_- 4H - I, Z - fpenzothraz] ne -
.3- 3 %artoxa’ﬂ lide 1592 3x9d%57 p0-13%. | cA-Bdranill i f-382 -

di oxi de, mp. 225- rr]C. L94[err1

2' - methoxy - |5 &%chljoro 13, 4 ﬂrﬁ?ﬂr)-°-149 3' 04753 (jjnetdwA71 3| 4 -
di hydro - 2 - thyl- |2 - nernyl o - 2t 2—bernzo—7556 4 -
oxo - 2H - 1,2]|- bBhzot|hi az¥Re - 3<°-3ﬁ1a'ine° 3|- OalBdxar|i | G080 1 |

di oxi de, m p. car pgxant 1 de I, [Cor oxXT o, T P 222=225ferTiC

256-257[err] C. 80 4 ﬁ?#?luoroﬁe@ﬁ?l -03149- di Qy@838 - [2- 0.352 .
fluoro - 5' - frriroor [TE[II{II -3 thyt—T#——oxo—12+ 2
benzot hi azi ne- | di#§dra 0X0 ) 9905 |, 0.16BefzoOhi7d4i nd- 0.263 -
carboxani | i de I r—drgxide TP 248 —car-borantde—3+1t eH~extde,
mp. 183- 280 35 %O[err]ot.z 0.244 0 0.081 0.0 efr] C.
3" - chloro - g~——metiiyr—S4—Tdtrhydro N—1tcyctohepty 4

di hydro - 2 - IEthﬁﬁ- L3 211 0.001 0 0 0.004

1, 257,180 2+ 4 86 2—H 1,2
- benzothiazing - 8 gzi fwtald -| cardtXapi DLHE31 |1 0.858xi de, 00351
carboxam de 1,k tH-oxtde—mp—It02—3944etr-—34 A el R' -
trifluoromethyl - 4" - chlofo - 3, 4- 2", 5' - dibromo - 3,4 - dihydro - 2
met hyl - 65 di hydro - 4 - oxo - oH Table 2 benzothi azine- 4 - oxo - 2H
- 1,2 - benzothiazine - 3 - carbox- 5 3 - carboxanilide 1,1 - dioxide,
mp. 204- anilide 1,1 - dioxide, mp. 228-230[err]C 205C.

2',3 - dichloro - 3,4 - dihydro - 2 - nethyl - 3',5 - dichloro -
3,4 - dihydro - 2 - methyl- 4 - oxo - 2H - 1,2 - benzothiazine - 3 -

car box- 4 - oxo - 2H - 1,2. - benzothiazine - 3 - carbox- anilide 1,1
- dioxide, mp. 210-212C - 70 anilide 1, 1-di oxide, mp. 284-285C
(dec.). 2',4 - difluoro .- 3,4 - dihydro - 2 - nmethyl- 10 3" - fluoro

- 3,4 - dihydro - 2 - methyl- 4 - oxo - 2H - 1,2 - benzothiazine - 3 -
car box- 4 - 0oXo - 2H - 1,2 - benzothiazine - 3- anilide 1 1 -

N L Y o ~NA A NAANSE T o~ R L Y T a a N L "~ AN



154 - oxo - 2H - 1,2 - benzothiazine - 3- 2',5 - dinmethoxy - 3,4 -

di hydro - 2- carboxam de 1,1 - dioxide, mp. 193-195C. nethyl - 4 -
oxo - 2H - 1,2 - benzothi azi ne- 2' - trifluoronethyl - 3,4 - dihydro
- 2- 3 - carboxailide 1,1 - dioxide, mp. 156- methyl - 4 - oxo - 2H -
1,2 - benzothiazine- 157[err]C 16 80

3.- carboxanilide 1,1 - dioxide, mp. 185- 3',5 - dinmethoxy - 3,4 -

di hydro - 2- 2@ExaMbimera | C. ' met hyl - 4
- 0X0 - 2H - 1, 2 - benzot h| a2| ne- 2' - chI oro - 5 - trifluoronethyl
- 3,4- 3 - tidlon X adipitl acid di hydro - 2 - nmethyl
- 4 - oxo - 2H - 1 2- 212[err]C benzot hi azine - 3 - carboxanilide 1,1
- di oxi de, 2',3" - di Mhehaim ip thisjierpmpde iz torpriepare g5 m p.
205- 207C. 4 - oxo - 2H - 1,2 - benzothiazine

- 3 - carbox- Bplutipn tq ke urad A thie prpcess:fog; &'°13‘%4~39 e ide 1,1
- di oxi de, mp 211-212[.err C di_h clro- 2 - methyl - 4 - oxo - 2H -
1, 2- 2' efj?é‘f PY. ‘iﬂ’ﬁg;"éy *2 - nethyl - benzot hi azi ne -

3 - carboxanllldell- i nzot hi_azi ne - -
car b- mp. 255- 256[e?’df]%(? a(d’ac%ete%q' 5-1ere aut"‘:'cla‘%oxanl °%, 1 -

di oxi de, m p. 0-3,4-
di hydr o- Jéa‘*‘]‘ﬁq*“? i’%"pfq‘&%%%rw&"?h btqﬁ% asld "affd‘dﬁ%r methyl - 4
- 0x0 - 2H - 1 a’iaenﬁf‘gfhchor Rt roditdingl . &acéﬁ%@@ﬂ@@l’ﬁ%d’s dr foar box- '
thiazine - 3 - carboxanilide 1,1 - dioxide, anilide 1,1 - dioxide, mp.

156- 158C. fﬂéino M%é&&lon products and fluids, are cHirged -
i ndazolyl) - 2 - methy 3, 4- 4' - hydroxy - 3,4 - dihydro - 2 -
met hyl -  dithydrat anﬁ:ie:rh(d:emli&i-attﬂ::e’& -afits dhd agpiparatu®d has firstoxo - 2H
- 1,2 - benzothiazine - 3- 3 - carboxamde 1,1 - dioxide, mp. 248- 35

car boxani | i de helen plixgedioyith mitazge@s0[err]C. 250[err]C. (dec.).

2" - fluoro - 3,4 - dihydro - 2 - nethyl - 4- 2" - hydroxy - 3,4 -

di hydro - 2 - methyl= Coaretate tetrahydratest hi azine - #-0 &rbox- 4 -
oXxo - 2H - 1,2 - benzothiazine - 3- anilide 1,1 - dioxide, mp.
183-184[err]C. 1 retic @gidianilide 1,1 - di OXI d(-,359m g
205-208[err] C 2" - fl 5 - nmethyl - 3,4 - r 2- 40 3 -
hydroxy - 3,4 - di hydr?ef‘%’e"% fhyl- methyl - 4 - ;%% %H 1,2 -

benzot hi azjne- 1,2 - benzot hi azi ne - rbox- 3 -
car boxani ﬁ'%e 1,1 - d ocgél%lde%@de 180- anilide 1,1, 31 3 i de, mp.

231- 232C. 182[err]C.  afe 3:1 >A éj'éﬁéjrrﬁt nmet hyl -
> - methyl - 5 - fluoro=t% A °s"ryﬁégrm-au-°10a§' 4 §°%"en2H- 1,2 -

benzot hi azi ne -prgetl biX -ratBsdWlo 20} ba @ ) shoidridpriapt hi azi ne-

45 anilide 1, 1 - dioxide, mp. 218-220[err]C. - carboxanilide 1,1 -
di oxi de, mp. Ilffarted (808 rek/mimd naidcte -te’hﬁbraﬂiiﬂe/drw raided to
168[err] C. methyl - 4 - oxo - 2H - 1,2 - benzot hi azi ne- 2'
trifluoromethyll20¥C ovdx (28 animbteb. The hitmogdyo xianithede zhpl'l.aceﬂ oxi de,
mp. 214- dihydro - 2 - methyl - 4 - oxo - 1,2 - benzo- 110 216[err] C
thi azi ne 2@ - wilhAQas RE Bir contadning 30 ’6 o) OxYStﬁfb-nﬂ'he Fxit

di hydro - 2 - nethyl - £ 213- 215 err]]_ 0X0 1,2 -

benzot hi azi ne 9%5 f1°'2 'E t?re'ﬁlcﬁ&in ralled ah h?yﬁo 113‘:r4?s/1"cﬁ"rﬁrdr 0-
g::}?g;(ﬁinl_l I de 200[ err]C. Oli(:étet n p’n&uet:.onz perlo:{' of 104 mu?,x?ﬁ:rrﬁéxlé 1_ 2

Ginyaro - 2 - Nih HEE 4e RS ofien conpipgiod ! cdperatiks
benzot hi azi ne % Riptly %o 16@‘{ Yd ok '63:yge%1 %egﬂgﬂyggq,e 2 - nmethyl-
oxanllldel,l- I oxide, mp. 177-178[err H- 1,2 -

benzot hi azige -cchisumed. The oﬂ)’rﬁé&)ﬁ/ontéht oﬁhil‘ié’ cél.i::r:- 3at4 thelididhp-is
carboxanilide 1,1 - dioxide, mp. 239-241[err]C. 2 - methyl - 4 - oxo -
2H - 1,2 - benzﬁr&ed to 316 -% kil thed,adid of by Bystenw’ of Eldwhetexl. 120
azine - 3 - carboxanilide 171 - dioxide 266- oxo - 2H- 1,2 -

benzot hi azi ne -The -oxygémxeorent? 3t cthé @xittlazf )the autoclave remains
anilide 1,1 - dioxide, mp. 281-282[err]C. 2" - methyl - 5 - chloro
- 3,4 - di hydrolower 2thant5 % | thronghont thel' testy Jthe -avErage 2 - nethyl
-4 - oxo - 2H - 1,2 - benzothi- dihydro - 2 - nmethyl - 4 - oxo - 2H -

benzo- 22 1, 257, 180

22 thiazine - 3 - carboxanilide, 1,1 - dioxide, EXAVPLE
XX, m p. 194-196C. : The procedure
descri bed in Exanple XXl 2" - bronmo - 5 - trifluoronmethyl - 3,4- is
enpl oyed here to prepare the follow ng 3- di hydro - 2 - nethyl - 4 -

oxo - 2H - 1,2- carboxam de conpounds, starting from the 5 benzothiazine



10 mp. 266-267[err]C. (dec.).

[err] X Y

R err] Rl err] H H

n- propyl n-Clerr]H err] 6-0Cferr]H err]

7- OC[err]H[err] n- octyl 17 Cerr]Herr]CHerr]

6- d H hexyl enyl n-Clerr]Herr]
6- C tempef&ﬂﬁre in the autoclavgclisomhagjhtained atal |yl

H C[err]H[err]CH([err])[err]

Cerr]H err] 106- 107°c. 5- CH[err] phenyl
Cerr]Herr](CHerr])[err GOCH[err] H

o- ni t rophenyl i so- F0cAdtres of oxygen hpve been consumed g.(
gtz: Hggﬂgzz: (whic g e H[s%r gds to a cyclohexepg conversion of ;. (l_:ll

[err]-naph err er.r

| H
7-Clerr] H ¥] approx:.mat =i %9] Lﬁiap fjehexane (é['ér F‘?[Illf‘éf‘ %Fr] Y[err]
5- G:[err] H err]a.c'.-e'i::t.c:7 8&3{11“'1 of Co acet% eﬂ?%ﬁ:%gﬁkdrﬁte coﬁ &er?} Herr]

H

6-d 1.1 % Lycwe:l.ght per weight3 @1low %Q%nlﬁlf 3.9 Hll?[n?.h?] Herr]
5- Br -chl or ophenyl err]CH err]
S-(n-Cferr] H elaxe injectdd continuously'.2 net hyl phenyl net hal 'yl
6-OCerr]Herr] 3- et hyl phenyl iso-CJerr]Herr]
23 The injection is cchtinmGeliBtintil a reaction X
Y Rl err] Rl err] H

8- Br 10 mixture st oHtAisred includisg Rproximatedyr B7P6r g of

6-C H 2- met hoxyphenyl Cerr]Herr]

H ad;p;qqacid and conslstznggnﬁb@nyppmtgphphppe ef[err]

6- Br - met hoxyphen al |yl

6-CH err] 35.3 kﬂ @xeaf a cyclohexa@%ma@m &fo ﬁeﬁykg- n-Clerr]Herr]

The liquid level in the autoclave is kept
constant with the aid of a level probe. The reaction

15 mixture is recovered in a glass receptacle'heated to
70°C, by virtue of a servo-controlled pneumatic bottom
valve.

The separation of the two phases of the
reaction mixture obtained is performed at 70°C.

20 The acetic phase is concentrated to a mass of
approximately 19 kg. The adipic acid crystallizes out
and is separated off by filtration. It is
recrystallized from water (4.2 kg of purified adipic
acid are thus obtained).

25 The mixture of acetic and agqueous solutions
originating {;qm the crystallization and from the
recrystallization of adipic acid represents

approximately 11.5 kg. This mixture is concentrated to



6- OCH err] 7-OCH err] 3, 4-di net hyl phenyl
Clerr]Herr]CH err] H H
3, 4-di chl orophenyl iso-CJerr]Herr] ' H 8-d
4- (n-butyl) phenyl CH err] H H
3-CF[ err] phenyl - nethal lyl 18 5-CH3 H
2, 4-di met hoxyphenyl C[err]Herr] H
8- (n-C[err] H eapproximate2y55di Reblioxyphenytis] emapsi and] Cb| eheh
H H 2- et hoxyphenyl iso-Clerr]Herr]
6-OC[ err] H err fifdnted withChpproiimately) twice idtstmasgpbényater. allyl
H H 3- |sopropoxyﬁhenyl CH err]
6- F propornlon of the cyclohexgngpgpypyclo exanolnagficesteferr]
5-(n-Cerr]Herr]) 2%
C[err]H[err](CFPEPPPPFErFF removed by segt ?ﬁrﬂfﬂ[EFPTF?EB?n- H
I soanyl r err] .. \ . 8- Br
met hal | yl 5 n- C[eS %MF%PPFLtlc solution gELEEe following H
cycl ohexyl gk 5-Br _ 8- Br
[err]- phenyletﬁonoggkg Xs ﬁPus rbta;ned H
7-CF[err] - nzyl %e r ; 3
7-F coba ?bronnphenyl gfeEF F? Y]? %Frf?fe?nght
H - acetilc acid 1932&“9&9pﬂﬁ”¥k solu91SLerr]H[err]
6- NO2 H [ err] phenyl al |yl
6-CF[err] - watef CF[err] 6263gdpek! RgoBEeBYliution
Cerr]Herr]CH err] 78 24
1, 257, 18010 - adipic acid 41 g per kg 3£ solution : X
Y R err] R err] 6- C
H - glutBrdi- acdadt hoxypehnyR7¢cPegr pefekg] of solution 6- Br
7- Br 3, 5-di chl or ophenyl iso-Clerr]H err]
5-CFlerr] - succmmc acid 13.3- gi rerhbaypéhaglution
ClerrJ]Herr]CH err] H
4- propylth|ophénPVdr°ﬁY€PBFPFH[éFPF 4.8 g per kg pf solution
7-OCClerr]H err] di_net.hyl ph
6- (n- C[err]H[errPYdr°xYa?1Pﬁ°Cf8F ]H[ersr¥ g per ggCP%e??}EF§°ﬂEthyl
CH err] - phenyl
H 15 cyclgpﬁfférr 15 2 8|ﬁefh§gpﬁeny?1ut1°n
iso-Cerr]Hert] gyalohexanol 5.7 g per kg of solution

- cyclochexyl acetate 3.4 g per kg of solution

- butyrolactone 6.4 g per kg of solution

- valerolactone 0.8 g per kg of solution

20 - various cyclohexyl
esters 41.2 mmol per kg of solution.
EXAMPLE 3

The electrodialyser employed consists of a
stack of 10 cells of 2 dm? active area, each made up of
25 a compartment where the hydroacetic solution to be
treated, prepared in Example 2, is introduced
(compartment D where the said solution will be dilute

in catalyst) and of a compartment C which will receive



H. H 3-d - 4- et hyl phenyl

Jerr]Herr](CHerr])[err] 6- OCH err] 7-OCH err]
3-acet yl phenyl n-Clerr]H err] 5-CCH[ err] H

2-C -5-CF[ err] phenyl Cerr]Herr] : H 7-F
3-CH err] SOphenyl n-Clerr]Herr] 19 EXAMPLE XXI V.
hours. After five hours of such further dis- In a 3-liter

round- bot t onmed thleaglobadit- cattiallyati darihfetheaeleesrsdialysisas cooled to
nected to a distilling head and condenser room tenperature and filtered.
The brown 5 colum, thZhe wembrphascdepdrdting( @atBOcompartmentebi al so
obtained in this manner was nole) of nethyl 3,4 - dihydro - 2 - nethyl-

subsequent | y aifromy the pdjacentncompartment ghare: 4 - oxo - 2H - 1,2 -
benzot hi azine - 3- then dissolved in 1700 m_. of boiling chloro- |
carboxylate 1,1 - dioxi de, aptopig megbrage,pfeNeopgphasAME: bandowikbch ca.
100 m . of met hanol of 2-am nothiazole and 1500 m . of dry xylene. had
been added3 Up@?faﬁqrf’@!rﬁ’nénﬁﬁ&’i‘:’ﬂ'ngé'ﬁupfo Ni t r ogen gas was then bubbl ed

into the red- trating the sul,tin trat nva own
suspension for five m nutg ggﬁ'"gr %ﬁ&fﬁnemo% h?ﬁ?? éﬁ%bggﬁﬁgdwé%\%hl te
precipitate gaction mxture was heated to begin which
was subsequent% Pe(?l ss@% I?I}S’u%y addi ng a period of slowdistillation,
wWith conplete 500 ml. ofpeeleiarerolyteNeonslidtsoBeald Bgubous SOl ution

being effected during the first ten ing for three mnutes. On cooling the

latter 15 m nuigedudficheadlf Bhlphhiic acid @hith hhe ActobfducteiitioBes| oWy
in an ice bath, there were then of slow distillation was di scontinued
and the alotai 26dm&7/chh at @Q03%. TheNcirclattibnaflbw yate3bf thiseaction

m xture was allowed to heat at reflux 3,4 - di hydro - 2 - nmethyl - 4 - oxo
- 2H for modudciomtis w006 Iibuand Atst Nodumei ds, 2t Ae 1,2 -

benzot hiazine - 3 - carboxam de 1, 1- slow distillation step was resuned
once again, dioxide, asThephvdrpacesicssolationt itngb&t tzeatﬁrlt hasha

sol vent be| ng repI aced eve two 256&6rr£g dec.) Anal .
msE!zemPPde 2)

Cal cd. for CeMome +45; S,
19. 01. H 3.4
12 84 s 19.03. égket wgn&%&&&% 9#65%% mathod, (BpgPationy |

-NHR[ err ere ;Rher S r conmpounds were
pres[ar ed] :é%'lr(féag‘%ﬁéfsl %%gebceg’rrp(%h!?g‘s arg'e ot Conmpounds of
Formula I wherein X and ’I?el c:mcullxt?:ti | f10% 4‘a1:edb%>;|@iﬂs' sglut%hhih 50

45 Y are hydrogen, I S oxygen, err] 1s net 4 - 0OXO0 - 1,2
- benzot hi azi N@ompartments D i¥d g8 1Y per| dino or -N(CHerr])R er r_] ,
where carboxanilide 1,1 - dioxide, mp. 157-161[err]C. Rerr] is

ei ther phenyl or [err]-clihy ¢@leitilon Which flows in the compaditmeftlscd. for
CerrJHerr]Nerr]O[err]S: C, 59.28;, H 4.68; N, 8.14.
Found: C, 58. 8% and whith will &edéaive the cobalt salt is initially

1, 257,180 ) 79 2. N- Methyl - 3
- chloro 203, 4 an Ggquetus SOd-zim@n of Cocacebrte tegxrahydratg gfi @, m p.
2 - nethyl - 4 - oxo - 2H - 2 - benzot hi- 181-183C.

b et R B i o, w
- 4 - oxo- pi pé"ﬁ’ﬁﬁféuf%y ‘% 0’50513‘ W ndhiiord %"‘lg‘ffelar] H- 1,2 d

benzot hi azi ne 1 3@ N fljo& £ 180 al. Calcd. for
err]H err] N err rr ?&'é ?%C r§t§80 I%I 1?
I(::E)und] [C 5]5 [75 %g Si% Nidbtibdialysis ‘ls uondu%t%%r @ Ry 3,4 -
di hydro - 2- 3 - carboxam de 1,1 - J' >¥d' thyl - 4 - oxo

- 2H- 1,25 b@i&ﬂlﬂé@&}dﬁaqégﬁ arg he.

15 Anal for Jerr]Herr]Nerr](err]S: C 53.39;

H, 5.65; N, 12.45. Samples of the various solutions are taken at
regular intervals in order to follow the progress of

the operation. Cobalt is determined by atomic



Found: C, 53.70; H 5.75; N, 12.17. EXAMPLE XXV.

N- (5- chloro - 2 - benzoxazolyl) - 3,4- 60 The procedure
described in Exanple XXIV dihydro - 2 - nethyl - 4 - oxo - 2H - 1,2- 20
was repeated again, only this time to prepare benzothiazine - 3 -

carboxam de 1,1 - dioxide, the foll owgpg N-heterocyclic 3,4 - dihydro-
mp. 229-234[err]C. (dec.). 2 - methyl - 4 - oxo - 2H - 1,2 - benzothi-
N - (4,5 - di mnabaprptidn- apdr ithieddlipcids, 4&nd othari peganic- compbandsi de 1,1
- dioxides start- dihydro - 2 - nethyl - 4 - oxo - 2H - 1,2- 65 i ng

from net hyl 3, by vépoydr phas2 chyomaybgrapbyzoflheapHaethe3 - car boxam de
1,1 - dioxide, 25 4 - oxo - 2H- 1,2 - benzothiazine - 3 - carb- mp.
211[err]C. (decopductivity amd the vodume 9f she srdusppreppratalso N - (4
- phenyl - 2 - thlazo 1) - 3, 3- het er ocycl i c am ne reagent in each
case: di hydrofel3owedethyl - 4 - oxo - 2H - 1, 2- N- (2 -

beneo g - 56 ISP Wity PR e 11
277[err] C (degohy %.%n ecoﬁ%sb%@fe@%%f&n w]age%' QRisTyR egtgia:.nedN - (1-

phenyl - 3 - pyrazo ony

di hydro - 2 - : ( e kawl ) - 3,4
- dihydro - benzot a'f&e{:mt(ri?e&%- tﬁlgg%bg?gﬁlhdeml#ft-e %IrgXI e,q%'ltg& nmet hyl -
4 - oxo - 2H almzqhatter&otdnea,@n@nf EHe tdet- 2hdCdikdesehce in

75 3 - carboxamde 1,1 - dioxide, mp. 257- N- (3 - hydroxy - 2 -
pyridyl) - 3, 4conauct35:1258[b@uﬂe6n (theC feed solution and the

hydro- 2 - nethyl - 4 - oxo - 1,2 - benzo- N- (2 - pyrimdyl) - 3,4
- di hydrol0 2- conveatinated 3olutdramiamileergt {osmdbisis gphenomenon) . net hyl -
4 - oxo - 2H - 1,2 - benzothiazine- 264-265C. (dec.). 3 - carboxam de
1,1 - dioxide, mp. 133- To qﬂtaHEJSh-@@&Eiﬁe-baﬂhaahazowyblresalts- di- 80
135C. (dec.). dro - 2 - nethyl - 4 - oxo -

1,2 - benzo- 40vill e expressed dp )Tab1$=43 aadh#dr gecopnt peiRgi ne - 3 -
car boxani de 1, 1 - d|o d - 4 - 0OXO0 - 2

benzot hi azi ne- t é% (ﬁﬂ%?%es in WéﬁunﬁhrE@fhﬁ?&&lf'laredlOX|de m p.
197- N - [3 - : en 4 - trla Lyl 2Q0ferr].C.

3.4 diydro - % %l Beupiing friae (5133120 bhiorey 15”1 4E G iggom

t hi azol yl ) , STaPAel zine - 3 - carboxanlde 1,1 - dioxide, 45
dihydro - 2 - *g b"f) HeugZ " S 1,2 mp. 275-277C. (dec.).
benzot hi azine - 3 - carboigly Jcok1aeysoyeh¢eresu&% relatiRO¥ thd -
thiazolyl) - 3,4 - di- m p. 245-247[err]C

hydro - 2 - nmeldylcatdlystdX@abldi4 cbliates the Nesufl%s relatitg to
trlazolyl)] - 3,4 - dihydro- benzothiazine - 3 - carboxamde 1,1 -
di oxi de, 90 the? orgaiit/|compbundeX preséht ih Zhe olnttilbn toTbe

216-218[err]C. (dec.). 50 azine - 3 - carboxamde 1,1 - dioxide, mp. N
- (5 - carbanowreat®d. pyridyl) - 3, 4- 199-201[err]C. (dec.).
di hydro - 2 - nethyl - 4 - oxo - 2H - 1, 2- N- (6 - nmethoxy - 3 -

pyridazinyl) - 3,4- benzothiazine - 3 - carboxamide 1,1 - dioxide,
di hydro - 2 - nethyl - 4 - oxo - 2H- 1,2- mp. 275-277[err]C. (dec.)

95 benzot hiazine - 3 - carboxam de 1,1 - di oxi de, N- (4,5 -
dinmethyl - 2 - thiazolyl) - 3,4- 55 mp. 210-212[err]C. (dec.).
di hydro - 2 - nethyl - 4 - oxo - 2H - 1, 2- [N- 2 - (5 - nmethyl -

1,3,4 - thiadiazo- benzothiazine - 3 - carboxanmde 1,1 - dioxide,
lyl)] - 3,4 - dihydro - 2 - nethyl - 4 - oxo- mp. 233-243[err]C. (dec.).

2H - 1,2 - benzothiazine - 3 - carboxam de N- (4 - chloro - 2 -
benzot hi azolyl) - 3,4- 100 1,1 - dioxide, mp. 274-276[err]C. (dec.).
di hydro - 2 - methyl - 4 - oxo - 2H - 1, 2- 26 '

1, 257, 180 26 benzot hi azine - 3
- carboxamde 1,1 - dioxide, N - (6 - nethyl - 2 - pyridyl) - 3,4-

mp. 315[err]C (dec.). B ' di hydro - 2 - nethyl - 4 -
0Xo - 2H - 1, 2- N- (6 - methyl - 2 - benzothiazolyl) - 3, 4-
benzot hi azine - 3 - carboxamde 1,1 - dioxi de, di hydro- 2 - nethyl - 4
- 0X0 - 2H- 1,2- mp. 189-191[err] C 5 benzothiazine - 3 - carboxam de
1,1 - dioxide, N - (4 - methyl - 2 - pyridyl) - 3,4- 35 m p. .
257[err] C. (dec.). di hydro - 2 - nethyl - 4 - oxo -
2H - 1, 2- N- (6 - brono - 2 - benzothiazolyl) - 3,4- Dbenzothi azi ne
- 3 - carboxamde 1,1 - dioxide, di hydro- 2 - nmethyl - 4 - oxo - 2H -
1,2- mp. 243-245C. (dec.). benzot hiazine - 3 - carboxamde 1,1 -

di oxi de, N- (3- nethyl - 2 - pyridyl) - 3,4 - di- 10 mp. 305[err]C. -
(dec.). hydro - 2 - nethyl - 4 - 0XO0 - 2H - 1, 2-

/- [T T~ L T Y ~ A . o L, o



-h_Q;(ﬂ(ﬂj

This test on a mixture originating from a

test of oxidation of cyclohexane to adipic acid

confirms the effectiveness of the isolation of the Co

15 . N- (5 - chloro -2 - pyridyl) - 3,4- - di- 3 - carboxamde 1,1 -
di oxide, mp. 243[err]C - 45 hydro - 2 - nethyl - 4 - oxo - 2H - 1, 2-
(dec.). benzot hiazine - 3 - carboxam de 1,1 - di oxi de, N- (4 -
pyridyl) - 3,4 - dihydro - 2- mp. 261-263[err]C (dec.).
methyl - 4 - oxo - 2H - 1,2 - benzot hi azi 2&- N- (4,6 - dinethyl - 2
- pyridyl) - 3,4- 3 - carboxamde 1,1 - dioxide, mp. 254[err]C 20
di hydro - nethyl,- 4 : 0xo (defc
50 benzot h| azt e .’n_.n@:_.n chr bgfi}h%agn CL 18x’.“8%/"9 c 19.648[err] C.
(dec.). EXAMPLE XXVI|. (H
nitro - 2 - pytidyl) - 3,4 - d|rwﬁﬁ¥i°d The procedure des%?? 1%fﬂ%°Eyanple
XXI'V 2 - mpthyl - 4 - oxp - 2H - 1,2 -} benzothi- i9g enpljgyged hergq to
prepare the followng N 25 {azine - 3 - cjarboxam de 1,1 - dioxide, mjip.
het er ocycl i ¢ 3fTarboxam de cpnpounds,  starf- Zr2ferrec—(dec T~
ing fromthe cprrespofding 3|4 - dFAydro -| 4- &H70 N- (300 pethyl - 2
- pyridyl) - 3|14 - di- oxo} 2H - 1.2 - benzothiazine -} 3 - carb-
hydro - 2 - methyl - ¢ - oxol- 2H 121, 2- pxyl g @3l 1 - ({di oxi dg reportled in
Exanpl es bgnzot hi azine -{3 - carboxam be 1,1 - dioxilde, XlIIl-XX anqd the
appropriate orgamcanmrme SO P 235C— (et~
reagent (Rlerr[NH err9) in ehch ca®8: 0 Y
[err] X Y Rlerr]
R err] H 0 total 0.09@Yridyl (2 or [err]l-)
nqewﬂﬂaﬂ &GIHrHMrTa 7{ﬁ£HH{mH
3- et hyl - 2- pyr fdyt —CrerrrerrCerferi =€
H 4-8et hyl - P- pyri datl 0.037 n-C[83r] H er|r]
6- C /-Br S-nethyl -2-pyridyl
al |yl H H - et hyl - 2- pyr g dyl
Cerr]Herr] 5-C£{err] Lz 0.043 LIS
4,6 dlrrethy|-2 pylldyll qUI]HEcll]({::r:[ |r—:|l\rc i
6-OCH err] H17 L1  5-chlord@2X¥ri dyj 24.5
iso-Clerr]H erg] H 8t
5- br ono- 2- pyri ¢yl Clefr] Her 5-C
H gghitro-?-pyri&?l 636&1 netﬁallyl
81 27 4254348
27 10 X 25 Y Ll 0.00qurr 6
Rl err] 6- C _ /- Cl 3- hydr oxyf 2- pyri dyl

-Cerr]Herr] 6-ClgrrlHefr] /- C err|

- car banoyl - 2- Dyridylzesr azerr]H[ err] ( ig}r])[err] 70

-OC err] 2H er &+ —H- 2Py ety

1yl H 28 7{OCH3 L1 2- pyoion2lyl 3

i SO- C[ rr]H[er ] 6-C 7-Cl

, 5-di net hyl - 2{ pyri szgI Lr}-C[err H ertg_]088 88.5

28 L3 0.006 8.5
© 15 28 total 0.096
Table 3



5-Br

Cerr]Herr]CHerr]

H
5-(n-Cerr]Herr]

4-pyrim dyI

)

5- net hyl - 3- pyri dazi nyl nmet hal | yl 6 OC[err]H err] H
6- met hoxy- 3- pyri dazi nyl iso-Clerr]H err] H 8- Br
| - phenyl - 3- pyr azol onyl Cerr]Herr](CHerr])[err] 6-C
H 2-thi azol yl Cerr]JHerr] H
H catalystebyyéleetbodialysis. CH err] 6- Br
H 4- phenyl - 2-t hi azol yl al |yl 6- CH3
7-CH err] oS- brono- 2-thi azol vyl . n- rr]Herr
6. CCH err] 7 oo err] { ey Teledivd € ine
CH err]CH err] H H
4, 5-di met hyl - 2 t hi azol yI i so- q err] %31 §qlution L1
8-d 2- benzot hi azol yl eHFe H
H 6- nEolpoundsenzot hi 4zol yime timeet hal | ytime5- CH err]
H ' 4- chl or o- 2- benzot hi gzol yl Cery] H8 H
8-(n-CJerr]H drr]) 6-bronn-2-benjoti9im!-9lyl 17 min 28 min
Cerr]Herr]CH err] H
5-chl or o- 2- benzoxazol | so- Cfjerr err] efr] rel] (n
7-(CJerr]Herrf] (n) Xhlglg 3ct i adi azql I]:l'ldb al :}8 5
H JIIULII_yI'J_O‘-PLIIIalaLUi_yi % \.fl_
H 1gtutaricaacigl - 100 95 m-C 8BePH efr]
5-(n-CJerr]H err]) H g- phenyl - 1, 2.4-triazd)lvl
Clerr]Her ](GH[err] -g[err] [ er iy (|sc py{i dyl
5o [err?_) 5h8Eihic 8e i [erﬁ] Ca1ld 88 PY
3- net hy| 2-pyr|uy| =T et |] H
4- et hyl - 2- pyrj dyhydroxycaproic acid |net KO yI 51B0 100 8- Br
5- et hyl - 2- pyrj dyl Clerr]H enr] H
7-CFlerr] : 2 PV 0¥ 28
1 257, 160 BN £ P 100 ,F5° 8¢
Y , Ret++ RFe++ -F
7-F &}&kbhmtdrydlz pyrijdyl 100 96 100
Cerr]Herr](QHerr])[err] H
5-chl oro- 2-pyrj dyl n- Cllerr ] err] H
5- br ono- 2- pyri gyl cyclohexyl acetate al | 6- CF{alerr] 97.5
6- CF[err] b—AF-0—2—pyehyH
Cerr]H elo]CH err] ecyeclohexanone 100 98
butyrolactone 100 91 79
other cyclohexyl esters 100 100 100
acetic acid 100 96 96
Table 4

15

The organic compounds remain very

predominantly in the feed solution.

EXAMPLE 4

The electrodialyser employed is the same as



6-Cl H 3- hydr oxy- 2- pyri dyl

Cerr]Herr] 6- Br 7-Br

5- car banoyl - 2- pyri dyl iso-Cerr]Herr] 5-CF H
2-pyrazi nyl Clerr]Herr]CH err] H

H - 2-pyrazi nyl 23 n-Clerr]Herr]
H 7-OCClerr]H err] 4, 5-di met hyl - 2- pyri m dyl

met hal | yl 6igntlipecase| of r Example 3-gnd CFkerhyfiroad¢etic solupionni dyl

CH err] H 8- NO2 5- et hyl - 3- pyrlda2|nyl

i so- C[err]H[erF? be treated is that whi¢h was prepared in Example 2.

6-net h 3- d | H
o fc%_l[ g>r<3r/] pyri aZI7 n)ég_#ﬁrfolut;on whiibhg%‘},é CH%&[_% gwp;?tments
EESEEEL%Egsir]C ?Pg FiBn wita receyvg the cobalt salt ﬁgz:th§$§gi¥Liazplyl

n-Clerr]H grr]
phenyl - 2§th|5%8IE%1ut1°n L2 obta;ne rTFfrevTous %F%fierr]H[err]

gF[err]H[errklectrodlal§s§503? & ﬁgk@§9+g%¥ Fggo?glut£$ﬁr§}€£§§£&c}{err]
n-Clerr]Herr]in Eﬁaﬁ%le 2 and the eldcftolyte solution L3 also

5-di net hyl - 2-t hi azo al |yl H H
benzothiazolyk1g1nates from this same previdtbetest. 5-CHerr]
H 6- met hyl - 2- benzot hi azol yl
CH err](CHerr])[err] ABlCCheecapplication ¢bnditions are those of
chl or o- 2- benzot hi azol yl iso-Cerr]Herr] H
d 10 Example- Bs onp- 2- benzot hi azol yl Jerr]Herr] 5-C

5-ch|oro-2-benzoxazo|z| ) met hal | -

a 1, 3, ¥benPRdpgtive of this test is tg. %}@Wr%#f%rr
Cerr]Herr

7-
S et hyl - 1. 5. AtBS; GAPGeBEsAced sbIhEiah, (PF(ERP] EHRPRTSRERSY oan be
5-
a
|

4-
7-
6
4
2-
4-
8-
H

OC[err]H[err 2 4-triazol yl
Iyl Lrogressivetb 7nftﬁf8? Tn ‘es 6- phenyl -1, 2, 4-tri azol yl

I
'so-C[err]H[err] .
1, 257, 180 As ggreadY reported in Examp%@ 1, the feed

EXAVPLE XX¥l | . golution becomb8y@bpl@tedasheda@al Neid & Ni SNoRY L Pprbfjoric 15
In a round-bottoned flask under a drying acid and then once Wi th water,

followed by bytuhe, chber ehuer engl 2688 WhlchH. m{§rd &Péenyddayedag over
anhydrous cal cium sulfate. After of 22 - chloro - 3,4 - dihydro - 2 -
met hyl - renovahdothabeadr thageadcof bhentast theSdifBferemee-irH - 1,2 -
benzot hi azine - 4 - carbox- filtration and the ethereal solvent by neans
anilide 1,1 - Gbadhgsivphrpbebweaa thecfesddsokutbénecangotbei on under

reduced pressure, there 20 Exanple VII) dissolve in 75 m of abso-
were obtai ned ¢oncgntyatedhsplation iphgengiderabler foemoaisl . The
resulting_reactjon solution 2 - nethyl - 3 - oxo - 2H - 1,2 - benzo-

was refluXBd fBREBA™ABARL: and then siowly thiazine - 4 - carboxylate 1,1
- dioxide in the 10 evap rate?g#i Eﬁy €885 mhlée quer reduced lrllgﬁrmof a
soft yellow solid, mp. 68-78 jeh precipe Ratancery the; Eespbhfer
there was Th ad,yt tQr dewi Qhtained a
yel l ow oil thg?iﬂ B bﬁé%?ﬁggpe?ﬁ$?§g§hgr5h§é§ng a%gc? eﬁ sgcu m dri ed

taken of the changes in volume. The results are

expressed on the assumption that initially there is

25 1 kg of flow to be treated.
Tay;e 5 collates the results relating to the
Co catalyst; Table 6 collates the results relating to

the organic compounds present in the solution to be



sequently partitioned between di et hyl

et her

at

roomtenperature

(25[err]C. ) for four hours. and 6N hydrochloric acid. The separated
et her Anal . Calcd. for (JerrJHerr]NJerr]S: C,  50.90;
H .4.63; N, 4.96. Found: C
50.89; H, 5.08; N, 4.96. 30 24 EXAMPLE XXVII 1.
corresponding 2' - chloro - 3,4 - dihydro - 3- The procedure
described in tExeaftped. oxo - 2H - 1,2 - benzothiazine - 4 - carbox- 35
XXVIl is enployed again to prepare the anilide 1,1 - dioxide and
appropri ate al cohol foll ow ng 4-carboxyl-ates, starting from the
(Rlerr]OH) reagent in each instance:
[err] T'. : X . . rr]
Rlerr] ime inHmln Solution ISQ in ﬁgllkg Q3(§4]+{ r
n-Cerr]Herr] 6sRebebl] H ¢rr] 7- Ck ek rr
n-Clerr]Herr] C[err]ﬁémé%r]m[e r] %L'E%L%ZIHES
H iso-Clerr]Herr] n-Clerr]Herf] in L1
6- C 7- Br n- CAH9 al 'yl
H H tert-qerrjn-i er T ]
Jerr]Herr] 0 5- CH[ ¥ ] Ff’ 100
n-Clerr]Herr] CledrlHerr](CHeyr V[ err]
6- OCH err] Ho L2 iso-’;[err&l—[,ggr] 0
| so- C[err]H[err] H
n-Cerr]H Tl eT I’jH[eI’ -
n- C[err]H[g 0 metiluallyl 0.0%0( 0 7-C
nC[err]H[err] n-Cllerr] H err] b-Clerr]Herrlll -
7-Clerr]Herr] o n-Cefr] H gseh1 odprrTHPrrI(CHerr])[ferr]
30 1, 2p7, 180
30 Y R[UII]
Rerr] "1 5- oqorr]H[érlr] 0+ 045 60
n-Clerr]Herr] allly H
7-OCH err] gn- C[erl]H[errl]z h S err| H er
6- Cl 7-C C[err]-l[err?(ﬁge:gr] .5
n-Clerr]Herr] 5B H
Cerr]Herr] (CH err])¥err] W err]Herr|THH32r] 43
5-(n-Cderr] H efr]) Jerr]Herr](CHerr])[err]
methal Iyl 10 17 L2 0.120 46

25 Ll 0.012 16

26 L2 0.133 63

30 L1 0.005 7 ﬂ

30 L2 0.153 89

15 30 L3 0.017 9
i I
30 total 0.175 "
Table 5

This example with the use of a solution which

is already concentrated in Co in the C compartments



6-OC err] H err] H CH err]
Iso-Clerr]H err] H 8- Br
Clerr]Herr] Cerr]Herr](CH err])[err]
6-C H n-Cerr]Herr]
Cerr]Herr] H 25
Iso-Clerr]H err] CH err] 6- Br H
n-Clerr]H err] confirms the efifligliency of the isolatiéhl efrthe Co
7-CH err] iso-Clerr]H err] n-Clerr]H err]
6-OCH err] catalyst by- a‘l:bl{zero]i:.alys:.s and bhe€[pespibility of
Clerr]Herr]CHerr] H
iso-Clerr]H erp]ata:l.n:.ng soluggo@ewh}ppegrf still more conceptrated
8-d -Cerr]Herr] CH err] H
H in ﬁ9€[err]H[err] met hal | yl
5-CH err] H n-ClerrlH err] .
Cerr]Herr] H % remaining &i&ﬁérﬂﬂ.ﬁér])
n-Clerr]H err] Cerr]Herr}CH erf]
H n-Cerr]Herr] | sﬂnﬁﬁl]%mﬁion Ll
6-OCferr]Herr|(n) 7-OClerr]H err]{n) Cerr]Herr]CHerr]
al lyl H . '
Cerr]HerP] (GHerr])[EPPPOURds orfery Fime time | ¢. fime
H 'C[err]H[err](Cl-l[err])[err . -Clerr|] Hoarrl.
5-(n-Clerr]Hefr]) P | 187815 | "58 fla
Cerr]Herr]( {erf}}{DU‘ —6—Oc-a+HH-e—-se)—=H
Clerr]H err] adipic ac@iderr]H efr] 100 104 H 95
8- Br n-Clerr]Herr] n-ferr]Herrf
5- NO2 H Isof JerrJH drr] T halll yl
5. Br 8 %Ptarlc acid n-Jerr errl] 99.5 91?%
Cerr]Herr] _ H : 7~ CE[grr]
iso-Clerr]Herf] succitliiceaclid 3loo 95 83.5
1, 257, 180 85 31 X
Y err ] . Rerr] B- -
7-F ?P?%meefaf’]"d 10& errf| H &% (cH[err PPl err]
H L r]
n-Clerr] Huerr] hydroxyadipic Gad¥d err] 100 H1o0 88
iso-Clerr]H er al 'yl 6-JCF[ err] 7- ¢F3
n-Clerr]Herr] U[err]H[erT‘jCH[ TT] 5O
H n- Cf’éﬂ?ll*f’ﬁ‘i‘? :'(ﬂqgrr]JH[ er?? 100
6- Br n-CerrlH err] i thq_prL]flil[err]
cyclohexyl acetate 100 92.5 100
cyclohexanone 100 97 100
butyrolactone 100 100 100
15 other cyclohexyl esters 100 100 93
acetic acid 100 95 - 85

Table 6



o O err] 3 y -Gerrifertl - iis srEeT IAS BeeN
n-Clerr]Herr] n-Clerr]H err] H . REPLACED
7-OCferr]H errgo 97/36875[ err]Herr] 26 methallyl pcr/FrR97/00559
6(nqewﬂ{aﬂ) (nquH{aH) n-Clerr] Herr]
CH err] CLAIMS 8-NJ err]

H CH H
Ferier1ofHE " s g et A
Cerr]Herr](CHerr])[err] 6- OCH err ] 7-OCH err]
n-Clerr]Herr] 1l.n- CPeockbBefotr isolating a homo@gerébhierr |
H CH err Jerr]Herr] H
7-F metad] epcphyskr ]i:.ssolved ﬁncfeqn;.fpe.gpr?lso containing

EXAMPLE XXI X. g residyal |jquid and cgntinued slow dis-
In a round- bot?&nﬁ&afFagﬁeuﬁaéPhﬁt FydlﬁFEFatFBﬁraFB?rléﬂﬁth%r thatr, there

h d 75 m f
ddi i onal Sai SERFI SPESIFRE Sontatos, tohaHE) S58 thn,toa1geish o [ 2.
residual |iqui ew@grhgﬁnbgghgnSEﬁﬁgngigEEng?a;égéFa anethyl - 3 - oxo - 2H

- 1,2 - benzotfil azi ne- h~vacuum Vi scous, brown 4

- carboxylate 1,1 - dioxphde apdoQ dccB8ikhibiatoVesas biequently di ssol ved
in 25 m. (0.008 nDIe) of gn%épanfﬁg ?ﬁ ? oﬁ? 2 ? of ethanol. On

cooling the | akharasekvized 4R thatdthexﬁheatyleEEOEEBsGﬁSf£6ﬁ t hen
bubbled a refrigerator overnight for approximately 16 10 into the mxture
for approxi mat eayalyete cbatainihfceobads, oOhlehecdrawitl othet’métalb

m nutes, followed by a reflux period of two vyield of N- benzyl - 3,4 -

di hydro -12- suchoassmahganeise,pcioppert héropactvanadivhubroserdsm oet hyl -
3 - 0oxo - 2H - 1,2 - benzot hi azi ne- subjected to a period of slow
distillation, mixtuxesorZnthese metadsexide in the form of wher eby 75
m . of mshllmevmsuH|MHMy fluffy-white crystals, mp.

147-149[err] C. after 15 éolIe?F@&eaErPﬁ§°FﬁéHSOGPs€16Fmoﬁe hal f hour.
further recrystallizatiqon fromb et han ggeogddltlon of

ilin o]
75 m. of dry f?ﬁgﬁgterlzed in tﬁat tge ﬂﬁﬁ?‘gsCﬁFEdlnf Bpg :rl:]o

%ﬁ;(rj] H[C,er r] N[ er r 0 %]7Wh1ﬁ ggsz_gblugled'lgBthe reacll:lo%msfigrixﬁor

benzot hi aitsn e t 'ﬁgéloa‘iiéggx %L:ihgt}. sﬂhﬂx hgehgégox%deTs t £1868° gﬂﬁ

described™in an équi val ent e appropriate 35
exanpl e was usgg grgga&go EQ|EQWEQ9 am ne base in each instance:

3,4 - dihydro - - oxo - 2H 2',4" - dinmethoxy - 3,4 -

di hydro - 2- 1, 2 - bqnzot bmeae acéordﬁ.ﬁgbﬁ&aahéeof ¢iaifBt lyko- 3 -
oxo - 2H - 1,2 - benzothi azi ne- di oxi de conpounds, starting from ethyl
3,4- 4 - carbGxaehardetkrizeddiaxithat the catalys£5is chdsbpdfeom 2 -
methyl - 3 - oxo - 2H - 1, 2- 174[err]C. 32

1, 257, 180 cobalt salts, alone or in combination3with othér - npethylthio
- 3,4 - dihydro - 2 - nmethyl - N - cycl ohexyl - 3,4 - dihydro - 2 -

net hyl - 20 3 cogpgundgibased> on pekadenpushnas. mengaaeseoiadlozH - 1,2 -
benzot hi azine - 4 - carhb- carboxanilide, 1, 1 - §IOXIde

189- 192[ er r] C. ©OBR&H @@d{oF irgn, °rnFBr1Y¥OaT er vanad1 *- chloro -

5 205 s | metnyl O 580, Brodpns’ bebkaipR ] .%ﬁghgﬁeFﬁ§ﬁﬁf 3 QY00
2H - 1,2 '.ben?Otthgh@%e 1zed4in }g%Qoﬁﬁg'%gkﬁu}e &ngEQEbgeto”ERe 180- 4

- car boxam de OXI
183[err] C mem‘ﬂ:rand %d.%c’tr%dialy‘i‘iﬁygbﬁta:.&s a@iﬁ&ht‘ oBe diacid EXAMPLE

XXXI . oxo - 2H - 1,2 - benzothiazine - 4 - carbox- The procedure
descri bed2si n formsd auraingh@bbdiaatioia ofdithé¢l d9clBalkahCtahd/one XXV
is enployed here to prepare the foll ow 4' - (n - butyl) - 3,4 -

di hydro - 2 - et higre othgrd diacddaoadsiod €ormedoasdby-piraductg,f rom 3 -
oXxo0 - 2H - 1,2 - benzothiazine - 4 - carb- the corresponding 3,4 - dihydro
- 3 - oxo- prederabdy adipicdiagiddendragsolglutazfier apdd apd - 1,2 -
benzot hi azine - 4 - carboxyl ate N- (n- anyl) - 3,4 - dihydro - 2 -
methyl- 1,1 - dioxide (reported—in—Exanmptes—#Xvit+- 30 :

. This Sheet Has Been RTlaced _




15 3 - « benzothiazine - 4 - carb- XXVIII)
.?ggggm WEE'!HEM‘JEMNI ) eacﬁxggsge 1,1 - dioxide, mp. 46E’§5(Sﬁl-é%ag‘qs BEEN

[err] Y Rerr
Rl err] : H 27 n- propyl
n-Clerr]H err] 6-CCJerr]H err] 7-CClerr]H err]
n-oct yl succinic a€jdcr]Herr]CH err] 6- C H
hexyl enyl n-Clerr]Herr] 6- C ' 7- Br
cycl ooctyl ablyl Process accérding to one of Claims 1 to
quHMHHCWmH)MH] Cerr]Herr] 5-CH err]

5, chappeh¢rized in that the mixtgreriniyhieh (theerr])[err]
6 OCH err] H -nltrophenl

i so- C[err]H[erP?m°gene°“s catalyst is to be ou@dc}ncludes water, it

D1 TR et sorn AU st iy suv e e

[err]-naphthylln the procrsg focﬁ] %glﬁLoduced the sgiélf%ﬁ]tigbél

7-Clerr]Herr] naph

C[err]H[err](CﬁngEL&[egrLe Fftfrely oé'ﬂglﬁﬁéif£e£éﬁlaced witgf%§§fr

7-i ndazol yl err]
2-chl or ophenyl pefore thesaﬁaefahtuyéls. 33

1, 257, 180 87 33 X

Y Rferr] process accordingRtérciaim 6, 6- Cl

7-C 3- chl or ophenyl n-Clerr]H err] 5- Br

H 10 characterhkzedophebhat water répreséhfarf£3aim|E0r$ to
5-(n-Cerr]Herr]) H 2- met hyl phenyl met hal | yl
6-OCJerr]H errl00 % of the solvent mixtugenefhtthehepjiition subjected
iso-Clerr]Herr], 7- Br

3, 5-di chl or oph&Ry Ehe eﬂ-ssteeéia}mﬁéar pnd preferaklyrfeem|50 % to H
3, 5- dlnethoxyphenyl CL FH}err CH err H H
4- propyl t hi ophéRYi % of Ehéppp xture.

& OC[err]H[err] g ggggngggQering Qgtgﬁélgk Claims 1 to

15 7, characterized in that the electrodialysis apparatus
used compriseé a stack of a number of cells, each cell
consisting of two adjacent concentration (C) and
dilution (D) compartments bounded alternately by
cationic membranes and anionic membranes.

20 9. Process according to one of Claims 1 to
8, characterized in that the membranes consist of a
matrix onto which functional groups are grafted which
are either anionic, such.as sulphonate groups in the
cagse of the cationic membranes, or cationic, such as

25 quaternary ammonium groups in the case of the anionic
membranes. )

10. Process according to one of Claims 1 to

9, characterized in that the solution which is

i This Sheet Has Been Re laced
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n- C4H9 _ 3t A - 4-REPLAPEphenyl
C[err]H[err](CH[err])[err] ) GGZH[err] 7-OCHerry

3- acet yl phenyl n-Clerr]H err] 28 5-CCH err] H

2-C -5-CF[err] phenyl Cerr]Herr] H 7-F
3-CH err] SO phebgttrodialysad Gcentaiherftom 0.0001 mble to 1 mole of H
2- pyridyl n-Clerr]H err] 6-0Cferr]H err]

7-0C err] H erré¢atalyst pé€rnkihggr@mpyfromy|0.001 @@Qle ] #6 ek k¢ eof |
H

6- d 4- met hyl - fyrldl

n- err] H err]glutaric agigd per kilogramy.from 0.001 mole stoet mlq py“ dyl
al |yl H H 6- met h - pyridyl
Cerr]Herr] of succig:mgﬁi]per kilogram and from 0.001 mole to
46d|rrethl-2p rr]H ecr err err] 6- OCH err]
H $ ASE °Eh?%’ B2S. % ?‘%déé:q{"ig%‘)" err]Herr] H
8-d 5- br ono- 2- pyri dyl Cerr]Herr] 5-d .

H 5-nitro-2-pyridyl met hal | yl 6- C

7-d 3- hydr oxy- 2- pyri dyl n-Clerr]Herr]

6-Clerr]H err] 7-Clerr]Herr] 5- car banoyl - 2- pyri dyl
CHerr](CHerr])[err] 5-CClerr]H err] H

2- pyr azi nyl al |yl 34 :

1, 257, 180 34 X
Y Rl err] Rl err] H

7- OCH3 2-pyrim dyl iso-Cerr]lHerr] 6- Cl
7-C 4,5-dimethyl -2-pyrimdyl n-Clerr]Herr] 5- Br
H 4- pyri m dyl CerrJ]Herr]CH err]

H 8- Br 4- et hyl phenyl
Cerr]Herr](CHerr])[err] 6- Cl H

2- met hoxyphenyl Cerr]Herr] H H

3-net hyl t hi ophenyl CHerr] 6- Br H

4- met hoxyphenyl al |yl 6-CH err] 7-CH err]

2, 5-di chl or ophenyl n-Clerr]H err] 6- OCH err]

7- OCH[ err| 3, 4-di net hyl phenyl CHerr]CH err] H
H 3, 4-di chl or ophenyl iso-Clerr]H err]

-This Sheet Has Been Reriaced
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S 8-d 4- (n-butyl) phenyl CH err] .
H H 3-CF[err] phenyl h Islcﬁ“’
5-CH err] H 2, 4- di met hoxyphenyl C[err] H err]
M 8-(n-Cerr]Herr]) 2, 5- di.nmet hoxyphenyl
CHerr]CH err] H H
2- et hoxyphenyl iso-Clerr]H err] 6- OC[err]H[err](n)
7-0C[err]H err](n) 4- et hoxyphenyl al |yl
H 3- i sopropoxyphenyl CH err] 6- F
H hydr ogen n-Clerr]Herr]

5(n Cerr]JHerr]) H n- pr opyl

Cerr]Herr](CH err])[err] GOC[err]H[err](lso) H

i soanyl Cerr]Herr] 8- Br
met hal | yl n-Clerr]Herr] 5-qurr] H
cycl ohexyl met hal | yl IN THE MATTER OF a Singapome
[err]-phenyl et hyl Clerr]Herr] Appl:.cat:.on 'éorrespond:l.n to
7-CFlerr] ' benzyl CH er.r]

1, 257, 180 PCT Appl:.ca%tgn PCT/FR97/00§59
Y R err] R err] 6-F

7-F 4- br omophenyl Cerr]Herr](CHerr])[err]

H H 4-f| uor ophenyl .
n-Clerr]Herr] 6- NJ err] H : 4-CF[ err]

2,

5-
5-
6-
1-
H
H
H
7-
6-
d
4

phenyl RWS Tra:?élaw.:.ons Ltd, 5-GEl & E'Lrpf, House, z%aqglﬁ{n{]Way, 'Gerrarﬁa

di chl orophen I C[err]H[err CH er

3-

a - 2- e &8 Fsh nghamshimg cfgland, hexphy, splemnly cand)sincersly
met hyl - aqa:wauz@%zlﬂyét, got ald Ybest of it Cﬂ;@ﬂé&&ér bhd beliefH §h§
nme

phéﬂ??y?;}@%“ gﬂ%élﬁ?? me&%ér%%él'?{i%p[%ﬁ ]3f[ é.'qs] translatogsgompetent

in the art &ndhcmwéyéant with the EnglilsH and] French lahguages,

is a true ap hen% %t% 1 aZo ayy 1°n%-$ellr'ﬂ4 amende% %%F?]c’f the
CH err] BCT Appllcaﬂ'rllﬂfb Pdt mnges Mo . PCﬁ'J@P@ﬂr/PHFéBr]
OCCH err] 7-CCH err] 3-isot hi azol yl
rr]H err]CH err] H H

err
, 5-di net hyl - 2-t hi azolyl iso-C4H9

Date: 23 September 1998

S. DRANE
Director
For and on behalf of RWS Translations Ltd.
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8-d 2- benzot hi azol yl CH err]

H 6- et hyl - 2- benzot hi azol yl net hal | yl
-CH err] H 4- chl or o- 2- benzot hi azol yl
Cerr]Herr] H 8- (n- C4AH9)
6- br ono- 2- benzot hi azolyl Cerr]Herr] CH enr] H H
5-chl oro- 2-benzoxazolyl iso-Clerr]Herr] 6-OCCJerr]H err](n)
7-OCerr]Herr](n) 1PROCESS | FORAXSOLATING oA | QATALYST H
H 5-nmethyl -1,3,4-thia- CHerr]
di azol yl 6-F BY ELECTRODIALYSIS 1,2 4-triazolyl
n-Clerr]Herr] 5-(n-Cerr]Herr]) H
6- phenyl -1, 2, 4-tri azol yl CHerr](CHerr])[err] 90 36
1, 257, 180 \ 36
EXAMPLE XXXI | . The presgpt)dnyentipn relates,te; a-PEEFASPS
subj ect ed

fokn. a ghngg-ngcked ound-bﬁgtgnea. ilask to tpii v§ry same
procedure (i.efOF 8OFREARS: ¥qEFB%§8“ﬁaF SEFPPER Y8 BppPnG2FANKEF and -
with 0.0022 no f .3Q0 r 1. ete.), the 45 dryi ng tube,

t here was %Iacggag.759é?uF%580%§h%%%#%g§pgﬁding product obtained is
3'-methyl- 5 nole) of 4moreMplaribRiY, i€ felaleBYHb0tnelisofiticgy! - 3.4
- dihydro - 2 - nethyl - 4 - 0Oxo- met hyl 3 - 0x0 - 2H- 1,2 -
“benzot hi'azi ne- o£2H catalystbaseat AhaahnexiddtiofdkBax8Nbhi B meand of
carboxanilide 1,1 - dioxide (prepared in 1,1 - dioxide. In |Iike manner,

t he ot her modepld aXX¥xydeas dnhv hdmbgeri@onk. phasgl.aci al net hyl sul finyl
conpounds are each simlarly 50 acetic acid. Stirring was comrenced
and to prepared. 10 théxidetivnnprobeseesungingi bomoghseeunmas t hen
EXAMPLE XXXI V. added in a dropw se manner 0.25 g. (0.0022 In a Parr
Hydr ogenal8r appiraveds amer elatiygly) npmegous . hFhusgehhpeprsifdationhe
reac- were placed 1.5 g, (0.0034 nole) of 3'-chloro- tion mxture

whi ch formed wa§ s¥rlpadkapessite cogrgpmpepding dipgids| cangbe gapriedy -
1,2- 55 room tenperature (~25[err]C. r tep mnutes _bepzothiazine -
3 - carboxani | PY& %?19FP3P3%P§ea1§LiHﬁhetE@EghBEtgﬁaVﬁ ﬂeﬁﬁ}ﬁrgﬁ Bh at
45-50[err] C gﬁ%eﬁgred inn aggle XXI1'l1), 1.0 g. of palla- for an
additional two & .°5p8ﬁ géﬁp &ion di um on-car bon (109 catalyst and
200 . of this stepggat ubt i b3t U uged 1 by
vol unme m xture of chIoroPgr%?tEﬁ% ?n?ggcg?éiogsﬁ¥g§%?8i%g-aggé?gg%d stirred
for nethagol . 1010¢ AeateiBeki @RRUo%iBERI¥h 6€NMbycPPc hydRBRALKLAB! 8bY ten
mnutes in an ice bath. pound had previously been dissolved in the 20 The
precipitated wabkespondingcdtatids,Stif- 1igaidephaBexgeherliore addi ng the
catal yst.) - sequently collected on a filter funnel and After shaking
the entire sysctemtainihg hagetde acidpaaked wvemperathreobfi aat 2eaké afford,
after generator for a period of two hours while at vacuum drying, 570
mg. (76% of 460°C;owitht simecpridupd a-gBpecrhEajiningeospgent and ig5

met hyl sul finyl - 3,4 - dihydro - 2 - nethyl- was interrupted to_ replace
used cat al yst . thgj pregenge. ofy gn. oxjidationycatpdysst ARGR A8 2 gobalks done
by first renoving the ol d catalyst arboxani lide_1,1 - dioxjde, map.
152- 156] cPP] C. SORPGHAfne TBIE BREAPE ERNIoaEeF, Pr; AEPIAEIRR OF thece. ).

then added 1.0_q..Qf fresh | | adi um on-catx . . EXAVPLE

XK 11 adipie acid) sotmed bY CZYRERLTA=oEASP  PPE, 9P8% BRKi ng on

70 The d i ha mEXagR! g tor was then
resunmed and afP%?E§OQ5§§§$ﬁ§fébpggegP%d to %?e%gr%Q§¥Eggﬁﬁe?ﬁal- an

addi tional twocRedlFstadnorRS deéw BRil4ELBA operatibhl, N¥br3. #ithdi hydro -
3(4) - oxo - 2H - 1;72- hydrogen uptake coul d” be observed and the
benzot hi azi ne st443) greadeROxedisbnjecabolt- the- acte@itiyowhdeh adj usted
conplete. At this point, oxide of this invention by nerely substituting
t he syst e@bwas cagalyst recyededcdnet be mdre- times woulldepappespli at e net hyl
thio substrate (re- |yst rénoved by neans of filtration and the 35 ported
el sewhere in the previ ouPaEeatpFRsA-2n 722 78Radesnaibeghescnrosers for
evaporated to dryness pl ace of 4° - nethylthio - 3,4 - dihydro - 2-
whi | e under reduced pressure to af f ANENDESEEET nethyl - 3 - oxo - 2H -
1,2 - benzothiazine- crystalline sol i XPEMfERr drying the latter 4 -
carboxanilide 1,1 - dioxide on the sane material to constant weight in a
desiccator, 80



"nDIar basis as before. For instance, when 0.75 there were obtained 772 ng.
(649 of 3'- 40 g. (0.0020 nole) of 3 - methylthio - 3,4- <chloro - 3,4

di hydro - 4 - oxo - 2H - benzo- di hydro - 2 - methyl - 4 - oxo - 2H -
1,2- thiazine - 3 - carboxanilide 1,1 - dioxide, mp. benzot hi azi ne -
3 - carboxanilide 1,1 - dioxide 217-218[¢rr]C. (dec.). 85

Anal . Cal cd. for C[err]H[err]O N[err]C{err]C) C, 51. 36; H 3.2 N,

8.0. isolating and recycling a cobaltGH¥hlyst Whikh hds 3.41;, N
8. 03. EXAMPL %OOO? 1,1 - dioxide is
hydr ogenat ed (sddiy) ubdll Fox ithe oxidallitoraf efikdFolkatdid sl adigdeanpl e
total) of palladiumon-carbon (10% as cata- XXXIV is repeated to
prepare ot her agid, dftsdr, ddparattricsprfhdile ddirel reaadiod pduduiatet 105 90
di hydro - 2H - 1,2 - benzothiazine 1,1 - di- - is 4" - chloro - 3,4 -
dihydro - 5 - andbmf at lendtics pfopdrtiomahtihm adettic dcid [selwensub- 3
- 0X0 - 2H - 1,2 - benzothiazine - 4- stituent group at the 3-position

of the mol%- ﬁ?éﬁ%(ﬁ?ﬁﬁll##%%“ﬂ?q nixkuse dThis proResmArRAsistes cyle, i.e.

where R err] aring in the structural each of the ofther
2- unsubst i t ut %rmﬁds in exiraafing Mot @hgdte SRFALYAL A hed

are simlarly obta subj ecting the

cor r espondi ng aofp‘% ‘b%r FyqigRexane of 9% t%twtzlﬁ%r&?lc%%b?ﬁéf‘? e afore-
" EXAVPLE XXXVI y enol Pf OCEELY & of the ece e

pr ocedure desc?c%te" 9§ g{)}f% Xéeésl ngé)exg le,mhsai‘%%p# e Ig%cr?éc%/\?e?ght

Preggt?;;lt \gﬁg ;eagerf%ls efor Ffésé\l ltgﬁéﬁyjbenzlgnes%?%%%m%%oagsoz he

‘starting {1¢0 Iﬂ%rret hyl%%ﬂu@ieé of &S1-PERt - a@d“reqﬁ@éé‘é' al enpl oyed

in place of N - di hydro - 2 - benzyl - bronmo - 3 - oxo-
O-tol uenesul f ogepdfEl SlcdddSival dpérationase, 2H - 1, 2 - benzot hi azi ne
- 4 - carboxanilide 33.9 g. (0.17 nole) of N- nmethyl 2,5 - di-

37 It therefore appdar®/ddéirable to have

91 37 met hyl benzenesul fonam de in 600 m. of dry exactly as

descri bed in thea:hlabhamtpmeelss 1for isclatingrafhomeogemsousacted with 219
m . of exanple, using 100 ng. of p-toluenesul fonic n-butyl lithium
(1.6M in hexaqe@tﬂw% dbseglvedi tn s rerceien pixtured whisk hore
ultlmatelnﬁ$ as described in the aforesaid nmanner, to afford obtained in
this nman 199%“3111(?{%‘3%)?“5 while beipgogimeley &9 ImPlement pthy| sul f-
3,4 - dihydro - 2,7 - diggt -

net hyl phenyl aceti ¢ acid, Bgte§F14 igé 09%é%§%$¥+%§?n% Brecesy; §%¥ de, m p.
15 146- 151 err 91-93[ C (the

mel ting point \L/vaso‘]r'%?:s'%% ‘t:obalt anq’h%a?%?‘?‘%?ecaé?rp%u d°T3% g ;‘J‘V\%s then dis-

95 950erT1C ALBhokEORYBLALLA 7R L8 b Onl g impunBOLUBE bp 1500 M- Of

benzene and cyc propa for

Qerr]Herr] NG epatatibn :513 §1l elébtﬁa&faly&hs Gagparsfus com%osed of
Found: C, 53.08;" H, 4.98 EXAMPLE XXXVI | .

di met hyl spibf oxuﬁftsw/asaénanaedng\n EHr3e ldogipartmentdNeIRr eR&€UpLodess|i bed in
Example VI1 (0.011 nol e) of p-bronophenyl isocyanate in was repeated
except that 3,t¢he metylirbons?ar¥e ndberpeecered v thélfgrm(inOdhichl e) of
tri- ~dimethyl - 3 - oxo - 2H - 1,2 - benzothiazine ethylamne. In

this manner, tthey were adedl, 1 - di oxi de was the starting material used in
obt ai ned 1. 4 g. (33%9 of 4 - bromo - 3,4- 35 pl ace of the
correspondi ng 2- nDnoneth?FtEEﬁ}FRch§d581 1267deserhb9ﬁya Prgce'§x§°r 1, 2-
pound and p-bronophenyl isocyanate was the _benzothiazin

carboxanlllde reqoveping; getal caralyeke EﬁﬂlB?EHiFoFcéﬁlﬂh%Ehc?FGn I n
this 2 166- 168 errl gfter gecr stalllzatlog gronl E rticular case,
2.3 g. (02810 REresnbsiuFhe methar| LimierenEeaniting fram FBe compound
dlssolved in 25 n .

Gorr] Herr) o RPBRFRBLer, 98 the seasyion fags 3bEained’ gyring the

Found: C, 47. :ﬁigrit: gﬁﬁéaaigjn g éyc_ll_oaexanol a:?ﬁéoso NPLE XXXV T

of those acidic ro - fumsalt of N- (2 -
t hi azolyl) - 3, 4- benzoth|a2|ne - reported pre- di hydro
- 2 - methyl - 4 - oxo - 2H- 1,2- 7V // e exanpl es inmediately

1 -

preced- 45 benzothiazine - 3 - carboxam de 1, di oxi de ing Exanple
XXXVI LT is prepared by dissolving said conmpound in anhydr ous
nmet hanol and then addi ng said sol u- tion to anot her nethanolic solution

whi ch con- EXAMPLE. XL. 75



| tains an equival ent anmount in noles of sodium A dry solid pharnaceuti cal
conposition is 50 nethoxide. Upon subsequent evaporation of prepared by

bl ending the following materials the solvent therefrom via
freezing-drying, in the proportions by weight specified bel ow t here
is obtained the desired alkali netal saltag in the formof a yellow solid
powder whi ch N- (2 - thiazolyl) - 3,4 - dihydro- is freely soluble
I'n water. cyclohexanone,; cong8iptiBiN¥h padsingX@ prdportiod- of 80 55
In |ike manner, "the potassiumand |ithium benzot hiazine - 3 -

carboxani de  theahbthekclagtorer epatainifigathet hetalkahltept ghe

1, 1- di oxi de 50 salts of all the other acidic 3,4 -

di hydr o- Sodnikwrdict aaid and the organi2Sacids2iintola® - benzot hi azi ne

1, 1-di oxides of this Al ginic acid 10 i nventi on,

whi ch were repeleetrpddalyedieycedl. Thel petall patrdystienemployed areQ 85
60 the precedi ng exanpl es. Magnesi um st ear at e

5 5  coppercgajpproxxxppadium salts. After the dried
conposition is.thoroughly The magesiumsalt of 3. 4 - dihydro - 2-

bl ended, tablets are punched fromthe result- met hyl - 4 - oxo 2H -
1,2 - benzothiazine- 1ing mxture, each tablet being of such size 3 -

carboxanilide 1,1 - dioxide is prepared by that it contains 100/hgy. of the
active ingre- 90 65 dissolving said conmpound in water contain¥ng dient.
O her tablets are also prepared in a an equi val ent amount A/ n nol es of
magnesi um simlar manner containing 5, 10, 25 and 50 oYl de and then
freeze-drying the mxture. The ng. of the active ingredieny, respectively,
by copgesponding calciumsalt is also.prepared in nerly using the
appropriate anmount of the | i ke manner, as are all thg¢ other

al kaline-earth 3,4 - dihydro - 2H - 1,2 - benzothi azi 1,1- 95 70 netal
salts not only of this conpound, but also dioxide compound in each case.
38 1, 257, 180
- 38 EXAMPLE XLI .

benzot hi azolyl, 6- A dry solid pharmaceuti
- 2 - benzothiazolyl, 4 - chloro - 2- pr epar
following materials benzothiazolyl, 6 - brono
together in the proportions by weight indi-

- isothiazolyl, 2 -

| conposition is nethyl
d by conbi ning the

2 - benzot hiazolyl,

- chloro - 2 - benzoxazol yl,

1,3,4 - tH%- 555 cated bel ow di azol ylI ,
5 - methyl - 1,3,4 - thiadiazolyl,

1,2,4 - triazolyl, 6 - phenyl - 1,2,4 - trfazolyl, 3,4 - dihydro - 2
- methyl - 4 - oxo- 7-indazolyl or nmopo- or di-substituted phenyl

2H - 1,2 - benzothiazine - 3- wherein each substituent is

hal ogen, hydr oxy, car boxani | i 1,1 - dioxide 50 al koxy or
al kylthi o heaving up to three carbon/ 60 Cal ci um car bonat e

20 atons, al kyl having up to fouy carbon atons, 10 Pol yet hyl ene

gl ycol, average nol e- triflyébronmethyl, acetyl, nethylsulfinyl or
cul ar wei ggg 4000 nmet hyl sul fonyl; Rl err] is hydrogen,
al kyl havi ng fromone to

si x carbon atons, al kenyl havi
then up to four carbon ato
agitated so as to obtain a
15 dered product that is
phenyl or chl orophenyl;
containing is oxygen o
phar maceuti cal conposi
oxygen. par ed,
- 4 - ox0352Fi- 1,
benzot hi azine - 3
the active ingre

The dried solid m xture so prepared is
or phenyl al kyl hav- 65 t hor oughl y

Ow ing up to three carbon atons in the alkyl
onpletely uniform Soft noiety; Rerr] is

d Z el astic hard-filled gelatin capsul es

sul fur, except when Ris -OR[err] this

ion are then pre- or -N(CHerr])R err] when it is

| oying a sufficient quantity of 2. A 3,4 - dihydro
- 70 material in each case so as to provide each
carboxam de or thiocarbox- 20 capsule wth 250 ng. of
ent. amde 1,1-dioxide as clainmed in-claim1 hav-

ing the formul a wherein B is -NAR[err] and WHAT WE CILAILM 1S -

X, Y, Zand Rerr] are as defined in claim1. 1. 3,4 - D hydro - 2H -
1,2 - benzothiazine 3. A 3,4 - dihy 'Eﬂ P - 2H- 1,2- 75 1,1 -
di oxi des of the fornul ae: ﬂkﬁﬁgﬁig l'azine - 3 - carboxam de 1,1
- di oxi de as claimed in
claim2 wherein X and Y are

each hydrogen, Z is oxygen, R err] is phenyl and [err]

R, is alkyl of fromone to six carbon atonmns. 4. A 3,4 -

di hydro - 4 - oxo - 2H 1,2- 80 benzot hi azine - 3 - thiocarboxam de

1,1 - di- oxide_as clained in claim?2 wherein X and

N T [T - x e I Y 1



’2ég|haih3r/r§(rjoiggn?l ;i imszo\QCS(raﬁi, nR)Z( ?Qdcm g;gpheny! 25 and t he bH“mHHII “I" "III “ |II|
t hereof with pharmacol ogic- and Rerr] is alkyl of ron1one to sI X carben *
ally acceptable cations, wherein each of X and at.ons.

90 Y is hydrogen, fluorine, chlorine,gpromne; 6. A 3,4 - dihydro -
4 - oxo - 2H - 1, 2- nitro, alkyl or al koxy having fromone to five
benzot hi azi ne crAIMscarboxam de 1,1 - dioxide carbon atons, and

trifluoromethyl; R is as clained in claim2 wherein X and Y are 30
pi peridino, -N(CHerr]) Rerr]-ORerr], or -NHR err] cach hydrogen, Zis
oxygen, R err] is phenylal kyl wherein R err] is alkyl having from one
to twelve having up to fhreePeacess fpznisphathngahkppmogeneougar bon at ons
or phenylal kyl having up_to noiety and Rlerr] is alki of fromone to six
three carbon amg¥ali gatRdystkdisgpilyed iang midztyse atspscontaipings
hydr ogen, al kyl havin from - 4 - oxo - 2H
-71,2- 35 eighft &5?5 ﬁ&lngFgﬁyFiﬁ&&an gﬁrﬁﬁtgFigeﬁeﬁEthPﬁzine - 3
- car boxam_de garbon.a havi,ng up to
o Corboxamege, Lo caladiat® sopralBiel SRR Bag LRI BTN iRV hgo P Lo
phenyl al kyl hayi h y Rerr] is

led%q by‘ E}%ﬁ%ﬂ%ﬁ% e'i%ﬁ:%ﬁ&alﬁs&% 2 &ﬂvi .

al kenyl caFBon Cat 61s noi ety, phenyl, g up to six
carbon atons aRq oesoidialysd's Ypparatiist mbﬁn&bmpﬂaashxl stabneafdhno
pyridyl, of fromone to Six carg on atons. - nmethyl - - pyridyl, 4
- et hyI - 2- numberfof 4elld, hydch cedl- c&hﬁ:.s&lﬂng df2two adBiEbﬂ)ﬁ' S5 -
methyl - 2 - pyridyl, 6 - nethyl- benzothiazine - 3 - carboxam de 1,1 -

di oxide 105 conZentpatidy (C}, @and didetiph (D} coppartments- boaadeldai ned
in claim2 wherein X and Y are chloro - 2 - pyridyl, 5 - brono - 2 -
pyridyl, 1@achalyeragdelyZbys catigaic Rewbrhnes epd ealiknic 5- nitro -
2 - pyrldyl 3 - hydroxy - 2 - pyri- having up to eight carbon atons and
Rlerr] is 45 sembranescar banoyl - 2 - pyridyl, 2 - pyrazinyl, alkyl of
fromone to six carbon atons 2 - py r|n1dyI 4.5 - dlnethyl - 2 -
pyridyl, .9. A 3 4 - di hfdro P‘$°esﬁx&°°°5ﬁlnglt2 cladm 1, 4 pyrinidyl, 5

6 et howy - SHSAFiaRA a%?"'“z%ﬁn' Fo ket dChRERES Fromiaim

wh X and Y, t hi h

e oo, % yrea AR coanl"eeflel by funBHKL meta1 o2

t hi lyl 4 K 2 -
220 Y as; L@ % t%@@}é A, Boplelr, 38l ykraﬁEdEhﬁ”bQ“%eE&uﬁi br

t hi azol yl, olyl 7 “carbon at oms.

115 3&ixtures of these metals. 1,257,180 :
38 EXAVPLE XLI . 3 - |soth|azolyl 2 -
benzot hi azolyl, 6- 3.A diprceissd apitarddngutioc @ladaRosi tion is nethyl
- 2 - benzothiazolyl, 4 - chloro - 2- prepared by conbining the

foll owi ng nmat echalractegrnizedhiiar dhat, the metals ar?2 inbéheotfioraw olfy|
together in the proportions by weight indi- 5 - chloro - 2 - benzoxazolyl
1,3,4 - thl a- ocompounds swhigll @pe soluble in the reaction mixture for

di azol yl, - methyl - 1,3,4 -_thiadiazolyl,

1,2,4 - tﬁoazomclo@lk%ﬂm a"'f-°21'4 such jag, hydroxides, gxidesyapdi o -

- nethyl - 4 - oxo- , |ndazok¥ no- or di-substituted phenyl

2H - 1,2 - beﬁﬁﬁﬂﬂ%ﬂu9ﬁain9§9a ic er ei n each substituent i s hal ogen,

hydr oxy, carboxany | i d%r]dc]ess %a%rqﬁ gartbonae oF P 1yl t h| o

heaving up to three carbon S Cram

atoms, al kyl hayi %&ﬁé diHa & h{ﬂww@c&%y&ou@emsﬁpﬂwo'

aver age nol e- tr| uoronet acetyl met hyl sul finyl or
cular weight 4QYbalt salts, alone %Q' in ‘EnibinsdifeanwWithRlothdr i S hydrogen,

al kyl havi ng fromone to
Si X car borzsat ordomptueRiy IbdEed th metallie sliche Gss Glandratiedel ahdyorpr epared i s
then up to four carbon atofs or phenyl al kyl hav- 65 t hor oughl y

agi tated so as dappsix and/ompdiron iargllqr taenivme ancidyo vasagiism.n t he al kyl
15 dered product that is conpletely uniform Soft noiety; Rerr] is phenyl
or chl orophenyl; and Z el asti c hAMENDED| SBEBT| ati n capsul es cont ai ni ng
is oxygen or sulfur, except when Ris -TFEA/EP  this pharnaceutical
conposition are then pre- or -N(CHerr])Rerr] when it is oxygen.

pared, enploying a sufficient quantity of 2. A3,4 - dihydro - 4 - oxo -
2H - 1,2- 70 material in each case so as to provide each
benzot hi azine - 3 - carboxam de or thiocarbox- 20 capsule with 250 ng. of
the active ingredient. amde 1,1-dioxide as claimed in claim1 hav-
ing the formula | wherein Ris -NHR[err] and VWHAT WE CLAIM I S: -
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benzot hiazine - 3 - thiocarboxamde 1,1 - di-

as claimed in claim2 wherein X and Y are each
hydrogen, Z is sulfur, R is phenyl 27
and R, is alkyl of fromone to six carbon atons. 5. A3, 4 -

di hydro- 4 - oxo- 2H - 152- ®xocess according to one of Claims 1 to
benzot hiazine - 3 - carboxam de 1,1 - dioxide

a clained in clai sharacsegiized dmd thagr 4he mixture subjected to the

each hydrogen, Z is oxygen, Rerr] is chlorophenyl 25 and the base salts
t hereof with pm%aeo@l@ctrm @Ials] °P§t&I1F1?I asf leagt ene ddasid carbon

ally acceptabl e cations, wierein e nd., ato

90 Y is h%&’r‘?&&& tﬁ’? E‘ﬁ' ' %r GHFnEYrTE°aékaﬁe33Ed SBfhydro -
4 - oxo - 2H - 1, 2- I ralko haV| fro e to five
benzot hi azi%’ne OoF; mc’rcear f‘lé% ofl ggb ngg‘ and
trifluoronethyl, 1 ﬁ%q I re 30

pi peridno, -N(CH err ﬁa?: I%j\ rref- r a%or - Ryi%-‘?&gceac raogen Zis
oxygen, R err] guadikary ladilgy.! Wnerel n R[err] i s al kyl haV| ng from one
to twelve having up to three carbon atons in the al kyl 95 carbon atons
or phenylalcyl having upe.0 piiciss arkdorkidihll tosonlekwlE eflafimgMoR® to Six
three carbon atons in the al kyl noiety, and carbon atons. Rlerr] is’

hydr ogen, al kyl5,hzharacterizedndn chat theAmixtude idi Whdeh thé - oxo - 2H
- 1,2- 35 eight carbon atons, alkenyl having up to six benzothiazine - 3
- carboxaii0de homogegieptisigatalysir ien tat des foupd dnglliadieshwaiteg,uptt o

eight as clainmed in claim2 wherein X and Y are 100 car bon atons,
phenyl al kyl habeigdpassitdeeforedde W@génWhZChsméYerﬁe Reeny usied
al kenyl car,bon _atonms in the al k¥ll m)l et phenyl having up_to six

carbon atoms ark® ﬂqb@rqr%esa phich he, § H;FanpltﬁePiedl no,
o7 O T 0, R sy Rl P
methyl - 2 - PYd I“%\Qé tqle §E&¥°g’-aa Qt hi azi ne - 3 - carboxam de 1 1 -

di oxi de 105 nethyl - 2 - pyrldyl 5- as cl ai ned

inclaim s\merelnXandYarg I 5-brorm-2-
pyridyl, 2'Leach hydr ogen, Z i's g)?fgeg? errﬁlagstc%g 6 nitro - 2

- pyridyl, 3 - Jnada@terized iRYthat %\He'igfégrb%eﬁ‘tghErSﬁr h@n%atems and
Rlerr] is 45 dyl, 5 - carbanoyl - 2 - pyridyl, 2 - pyrazinyl, alkyl of
fromone to si nocnawd)@f a:IWY&olvenQmﬂt}i&ienb(fyhhésﬁlutdbﬁebh.bhectzd-

pyridyl, 9. A3,4 - dihydro - 4 - oxo - 2H - 1,2- 110 4 - pyrimdyl,
5 - nethyl - 3to bhe cﬁia'cmﬂod:.aﬂmm langlz pre ferablyc £iromx 801 &etd, 1 -
di oxi de 6 - nethoxy - - pyridazinyl, 1 - phenyl 3- as clained in

clai m2 wherei 300 @ téﬂ@ solvmtamwe 2 - thiazolyl, 4 - nmethyl - 2-
each hydrogen, Z is oxygen R%err] is dichlaoro- 50 thi azolpﬁ phenyl -
2 - thiazd%l, 5 - brono-8- ph rﬁﬂce&ﬁdaﬂ“’éﬁrﬂi"ﬁst&‘l e of GFI‘F"Gné £® si x
]2_1_5 thiazol yl, 37 haracrzeerq ed in _tl;[ary %im Xlembr%%regogo%%z.g%7 °f86

93 39 2. A 3,4 -

H
di hydro - 3 - g'f&{i;gﬁﬁo w%'ic é%%%zqg %)1&%3 §§ E%?é’m’"&%“k 1 -
di oxi de benzotfieaZdiRGer ‘Lni&ﬁré)omd%sl'sﬁl h@hﬁ edGr ; lged in
erern

claim2 wherein X and Y are as ¢l ai ned |m1 an Yare
each hydrogen, cageS dBWIRN catlitile menbia®ednNeRy batddnic)yduescns Z IS
oxygen, ‘Rlerr] is bronb- 5 and Rerr] is hydrogen

phenyl an@sR| elguaternadyy lanbdorfimingdiotipis0 i% Xthe/@ase of thé afhidndc

di hydro - 4 - oxo - 2H - 1,2- carbon atons. benzot hi azine - 3 -

car boxam de 1, inembgiagreietie 23. A 3,4 - dihydro - 3 - oxo - 2H - 1, 2-

as claimed in claim2 wherein X and Y are benzothiazine - 4 - carboxani de
1,1 - dioxide each hydr og@¥rocesss aseprdingRiter ope of2 Clmiimsolyito as
claimed in claim 17 wherein X and Y are 10 and Rlerr] is alkyl of fromone
to six carbon each hydrogen, Z is OHMENPED FREET is naphthyl 75

at ons. IPEA/EP and Rlerr] is alkyl of from
one to six carbon 12. A 3,4 - dihydro - 4 - oxo - 2H - 1,2- atons.

benzot hiazine - 3 - carboxam de 1,1 - dioxide 24. A 3,4 - di hydro - 3 -
oxo - 2H - 1, 2- as clainmed in claim2 wherein X and Y are

benzot hiazine - 4 - carboxanm de 1,1 - dioxide 15 each hydrogen, Z is
oxygen, Rlerr] is pyridyl as clained in claim1l7 wherein X and Y are 80
and Rerr] is alkyl of fromone to six carbon each hydrogen, Z is oxygen,

T



2 - pyridyl and Rerr] is alkyl of fromone to six gen,
fromone to five carbon carbon atons.

atons, Z is oxygen, R err] is dichlorophenyl and

=4 - oxo - 2H - 1,2- HRerr] is alkyl of fromone to six carbon atons. 25
benzot hiazine - 3 - carboxylate 1,1 - di oxgde 26. A 3,4 - dihydro - 3 -

oxo - 2H - 1,2- 90 as.claimed in claim11 having the formula I

benzot hazi ne -84 chasabéssiizédd inlthatli bhedgolutivhewkishRiss OR(err] and Z
i S oxygen. as claimed in claim17 wherein X is hydrogen, 15.
A 3,4 - di hydrelectirodbadysedHconta®ns From 0l0Q01molagtérbmmobe 68 five
car bon benzot hi azine - 3 - carboxylate 1,1 - dioxide atons, Zis
oxygen, R[err]ecatabyskopatniiloguam) efrem30. 063 mokentd 1rmeleiaf14 wherein
X and Y are is_alkyl of fromone to six carbon atons. 95 each

hydr ogen, R[er9}“F§réFk?FiﬁaPPﬁgkiieﬁfﬁﬁe from 04081 molg tgdtomole - oxo -

2H - 1, 2- wel ye,carbon ato nd err is al kyl of from
benzot hi azPne © g4s“°EéPﬁ8x§ﬁfaepﬁrnﬁﬂ?ﬁ?Fg% Erem: §-99% nmaleokeat ons.

as claimed in 1 kn X and 16. A 3,4 - dihydro - 4 -
oxo - 2H - 1, 2-E ﬁgg%hzﬁya §1° a 18 psraétﬁogff%fr] i s phenyl 35

benzoth|a2|ne - 3 - carboxylate 1, 1 - dioxide and Rerr] is phenylalkyl

having up to three car- 100 as claimed in claim 14 wherein X and Y are
bon atonms in the al kyl noiety. hydrogen, R err] is alkyl having from
one to twel ve 28. A 3,4 - dihydro - 3 - oxo - 2H - 1, 2- carbon atons
and R err] is hydrogen. benzot hi azine - 4 - carboxamde 1,1 -

di oxi de 17. A 3,4 - dihydro - 3 - oxo - 2H- 1,2- as clainmed in
claim 17 wherein X and Y are 40 benzothiazine - 4 - carboxam de or -thio-
each hydrogen, Z is oxygen, Rerr] is 2-thiazolyl 105 carboxam de 1,1 -
dioxide as clained in claim and Rerr] is alkyl of from one to six carbon
1 having the formula Il wherein Ris -NHR[err]. atons. 18. A 3,4 -
di hydro - 3 - oxo - 2H - 1, 2- 29. A 3,4 - dihydro - 3 - oxo - 2H - 1, 2-

benzot hiazine - 4 - carboxamde 1,1 - dioxide benzothiazine - 4 -
carboxylate 1,1 - dioxide 45 as clainmed in claim1l7 wherein X and Y are a
claimed in claim 1 having the fornula Il 110 each hydrogen, Z is
oxygen, Rlerr] is phenyl and wherein Ris ORerr] and Z is oxygen.

Rlerr] is alkyl of fromone to six carbon atons. 30. A 3,4 - dihydro - 3 -
oxo - 2H - 1, 2- 19. A 3,4 - dihydro - 3 - oxo - 2H - 1, 2-

benzot hiazine - 4 - carboxylate 1,1 - dioxide benzot hi azine - 4 -
carboxam de 1,1 - dioxide as clained in claim?29 wherein X and Y are 50

as claimed in claim17 wherein X and Y are each hydrogen, Rerr] is alkyl

havi ng from one 115 each hydrogen, Z is oxygen, Rerr] is chloro- to
twel ve carbon atons and Rlerr] is alkyl of from phenyl and Rlerr] is

al kyl of fromone to six one to six carbon atons. carbon atons.

31. 3,4 - Dhydro - 2 - nmethyl - 4 - oxo- 20. A 3,4 - dihydro - 3 -

oXxo - 2H- 1,2- 2H - 1,2 - benzothiazine - 3 - carboxanilide 55
benzot hiazine - 4 - carboxanm de 1,1 - dioxide 1, 1-dioxide.

120 as claimed in claim17 wherein X and Y are 32. N- (2 -
Thiazolyl) - 3,4 - dihydro - 2- each hydrogen, Z is oxygen, Rerr] is
pyridyl methyl - 4 - oxo - 2H -1,2 - benzot hi azi ne- and Rlerr] is

al kyl of fromone to six carbon 3-carboxam de 1, 1-di oxi de. at ons.

33. N-(6 - Methyl - 2 - pyridyl) - 3,4- 60 21. A 3,4 - dihydro - 3 -
oxo - 2H - 1,2- dihydro- 2 - nethyl - 4 - oxo - 2H - 1,2- 125

benzot hiazine - 4 - carboxamde 1,1 - dioxide benzothiazine - 3 -
carboxam de 1,1 - di oxi de. as clained in claim17 wherein X and Y are
34. Methyl 3,4 - dihydro - 2 - nmethyl - 4- each hydrogen, Z is oxygen,
Rlerr] is dichloro- oxo - 2H - 1,2 - benzothiazine - 3 - carboxy-

phenyl and Rferr] is alkyl having fromone to late 1,1-dioxide. 65 siXx

carbon atons. 35. 2,4 - Dichloro - 3,4 -
di hydro - 2- 130 94 40

1, 257, 180 40 methyl - 3 - oxo -
2H - 1,2 - benzothiazine- of the fAMENDEDRSHRERNCZ, whereirn Z, Rerr], X
Y, 20 4-carboxani |l i de 1, 1-di oxi GPEA/EP * ;“ " and“R[err] are as
defined in claim1l. 36. 4' - Bromo - 3,4'- dlhydro - 2 - nmethyl -

39. A process for preparing conpounds of 3-o0x0- 2H - 1,2 -

benzot hiazine - 4- formulae |I and Il as glven inclaim 1, in 5

car boxani | i de 1, 1-di oxi de. #4% vr 7. which Zis 0 and Ris -NHR[ err]
and X, Y, 37. Ethyl 3,4 - d|hydro - 2 - nmethyl - 3- Rerr] and

R err] are as deflned |n cIa|n11 mhlch 25 0XO0 - 2H -1,2 -

I - . - o o " T T - Y L.



15 conpound or a 3,4 - dihydro - 3 - oxo - 2 40. A process for

prepari ng conpounds of 1,2 - benzothiazine 1,1 - dioxide conpound
formulae | and Il as defined herein substan- 35 =-. of the formulae:
tially as described. PCT , WORLD ORGANISATIGN FOR INTELLECTUAL PROP : 41.
' Conpounds of fornulae | and ?ﬁL as International Office H‘gfrneEgYherei n whenever

prepared by the INTERNATIONAL APPLICATION PUBLISHED UNQER Ji PATENSGORRRRATIGN MRATASPCHescri bed.

ST
5, Q
I sot
Maj e
Publ
fromn
PATH
foll
Page
Ccto
1385

1481) (Wpterstipnel patenh glagsiTjcatignte

w tH) rtergatipas; Rblicsjen mpgt:e or WO 97/36673
hi OC)BamaELA4, CO7C 51/31, 51742 eszon, W C.Ak. (43) International pgublidatieidate®dr Hep October 1997
: B0 0 y Office by the Gouribr Press |eanington Spa 197209.10.97)

shed by the Patent O fice, 25 Sout h@npt on Bui |l di ngs, London: WC2A 1AY,
(21) International application number: PCT/FR97/00559/'{ATFH) @g&g@ w&. %?&?Eh%“ §R. :"Ié
NI{2) Aetbrnd8édd1 fiting date: 27 March 1997 (27.03.97) EJE A, Eﬂxﬂgi d.cd, 1E(fTe,
pwi ng corrections were allo under | Sect i¥9nM7dL.0H. - Sept enber 1972

130) Thatal relatihpto thep@atityt azone read bephzaiBhedzi ne THE PATENT OFFI CE 17
her 196794379 2 April 1996,£02.04.96) FR With the International Search Report.
ey obal Wilttercol Before expiry of the period provided for Igmendi ng

Crartered—Patent—AgemntS

gignated States except US): the claims, will be republished if such amendments
BER AND RESIN INTERMEDIATES are received.

Cédex (FR).

(72) Inventors: and .

(75) Inventors/Applicants (US only): Eric FACHE [FR/FR];
118 A, rue Alexis-Perroncel, F-69100 Villeurbanne
(FR). Dominique HORBEZ [FR/FR]: 4. rue des
Tongues-raies, F-95130 Franconville (FR). Philippe
LECONTE [FR/FR]: 43, rue Sainte-Beuve, F-69330
Meyzieu (FR).

(74) Representative: No&1 VIGNALLY; Rhdne-Poulenc Chimie,
ndustrial Property Directorate, HCRIT -
((:'a:Eriéres. P.0. Box 62, F-69192 Saint-Fons Cédex
).

As printed
(54) Title: METHOD FOR SEPARATING A CATALYST BY MEMBRANE ELECTRODIALYSIS

(54) Titre: PROCEDE DE SEPARATION D'UN CATALYSEUR PAR ELECTRODIALYSE MEMBRANAIRE
(S7) Abstract

A method for separating a catalyst from a solution containing same by membrane electrodialysis is disclosed. Specifically, the
mdﬁthQWMMMMBMMMgwMWhm&ga
yst dissolved in a medium contains at least one aliphatic diacid, the catalyst contains

.homomous. o edely aliphatic diacid, yst cobalt and separation is

(57) Abrégé

l.ap:aelminvemionmmpmeededesepamdcnparéhcmdiﬂysemmhmﬁed’memlywapmird'mesoluﬁmle
contenant.Pm.sprécm.ellemeumhwpauﬁmd'uncmlymmismoeumdmmenéacﬁmd’oxydationmoléctﬂai:eenphm
homogene. l;mgnnmmmwmmeﬁdé&ﬁmnﬁmd’manlymhmcg&mdhmsdmmmﬂhummmaumoins
undmg::deahphanque.mcﬁrkémeequehemlymm&emduwhhethsépanﬁmmeﬁecuﬁemélmmmmm




