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PCT/ DK96/ 00084 4- Am not et r ahydr obenzi soxazol e or -isothiazole
Coquunds The present invention relates to novel
4- am not et r ahydr obenzi soxazol es or -isothia- zol es havi ng GABA- upt ake

inhibiting activity and thus being useful in the treatnent 3g$%%§£ﬁ%&ﬁsia,
psychosi s, cBﬁVﬁP?%an, anxi ety or nuscul ar and novenent di X such
as spastics disorders or synptonms in Huntington's disease or Parkinsonism
The anticonvul sant activity especially provides useful ness as broad

eutral am AminetsbahifiitaRiitioin of JspligHE Cimdoatdf, L 0T " T

transmtter in the central nervous system There is considerable direct
and indirect evidence that | npai red operation of GABA-nedi ated ., .
i nhi-bi tory IYheapsent inuentien selatasignoyat 4-amipglgliahy QXazolgs o -isgthia-

di sor der © ( ZoleKHAVIPGRABA-GHARY ifHibitihg act ! HRFHuSBBinglirsehd the tredtnéht)

maki na GABA-ergic ugs potential ant ptic therapeutic agents.
Fur t her nos epf analgesianpsychosisx@nvulgions; angiety, or mussulanand mevementdispuiers,

“and emot i onseh a8 §aElc oBBidirs BY Bipftm Y HORKERY' diocfterS? GoRotip.*

103-108) . 2The antiboheulsaritetivity especillyoprovideSAissfulrmassasobmadyspegtranmsanti-does

not seemto represent t he nost suitable therapeutic approach to
epi | eptic dPRUERNCAgeRtSs Fariello et al ., Eds., Neutransnitters,
Sei zures, and Epilepsy 11, 1984, New York, Raven Press; B. Mel drum and

R Horton, Eur. J. Pharmacol. 1980, 61, 231-237; Krogsgaard-Larsen 26 et
al ., J. nedBackgreundofitheinvemion 2505 ), GABA neurotransmission may be

facilitated Hinitd 0, Hﬁwi A@gh InSiRRibi me;ﬁg acal
inh: b:tion o] ¥t e nguror#agag'n%/aor glra %&E@it&r an b%ﬁﬁﬁgiggﬁw to g'glh

- responsi bl ethe céntral negvaus systemi Therefis Gotsiderabledirect anddndinact pvisence dhat
rovides a nism.._..for LN x e f [ GABA
"t he- synale8TeR 3Berationobr SEARbiksiden JHEkinG, aiEaaB il bé AL iE3 N

Kr ogsgaar d- tausetivectactor.in séizuve disordersfe Mm@@hr&lawm,. Epilepsy Res.

o1 L2958 8by L Fy-BATmERAS GABK Dol Ui Selehial arliSbiente theraSblE hders.

Furthermore, enhancement'of GABA-ergic activity- may be useful in the treatment of
anxiety, pain, muscular and movement disorders and mental and emotional
disorders (W. Léscher, Eur. J. Pharmacol., 1985, 110, 103-108).

20
While direct stimulation of GABA receptors by agonists does not seem to represent
the most suitable therapeutic approach to epileptic diseases (R.G. Fariello et al.,
Eds., Neutransmitters, Seizures, and Epilepsy |, 1984, New York, Raven Press; B.
Meldrum and R. Horton, Eur. J. Pharmacol. 1980, 61, 231-237; Krogsgaard-Larsen

25 et al.,, J. Med. Chem. 1994, 37, 2489-2505.), GABA neurotransmission may be
facilitated by manipulation of the GABA uptake mechanisms. Pharmacological
inhibition of the neuronal and/or glial GABA transport, assumed to be responsible
for the termination of GABA neurotransmission processes, provides a mechanism
for sustaining levels of synaptically released GABA in the synapses and thereby

30 increasing GABA-mediated transmission (P. Krogsgaard-Larsen et al., J. Med.
Chem. 1994, 37, 2489-2505).

The strategies for such pharmacological interventions may be: 1) effective blockade

SUBSTITUTE SHEET



WD 96/ 26929 PCT/ DK96/ 00084

2 of both neuronal and glial GABA uptake, or 2). selective bl ockade of
t hes upt ake of GABA into glial cells in order to increase the amunt of
GABA t aken up by the neuronal carrier with subsequent elevation of the

GABA concentration in nerve termnals. There is evidence Mt hat
glia-selecti v@"m’%pt ake inhibitors 5 nay have particul ar ??l?&
antiepileptic agents (E. Falch et al., Dryg Design and Delivery, 1987,
2, 9-21; Falch et al. Drug Dey. Res. 1990 21, 169-188). Cl assi cal

CAB P 24 S 0 pBATOAGA i, 21 SR v o

active N-sub c’acl uvaci ne are
descri bed i nGABA irto glial cellsam order. tohindreaSbcthe arféant @&AB&BM&G& upJbg.the

tent 4,383,999 d U.S. S Kl i K
o Sor at | on. npiosidl airier whf stiBbaquerit eevaniohof e AN poSadtigh N ery, | .
et al 3 Eur . tel‘muﬁﬁlﬁ.lr'ﬂml lis elitfédce %&ﬁgeéﬁh&théﬁgha-s?lecﬁvd GAB?gagﬁtdt ké@'rhibl%ors 15
COI’]VU SIOI’] especl a e a antl epl i e | C
drugs are avmq%a%w P%ﬁ\?@’%d’?ﬁéﬁ‘ %l'ﬁ‘epﬁﬁpt&ﬁ@?ﬁ@r(ge F§Ez?fr%' c@ﬁ%ﬂr psi
Consequentlyandném,?@m Rigest; Falich &l POARSD nadsenmenzi Ordswasgde neW

GABA' ergi ¢ drugs ef tive i'n the treat rrent of di'seases associ ated with
GABA neurotransm ssion, in particular sei zure control . 20 Summary of

the Inventio |'éABﬁSLé&Q}€ée*?mBnér2% AipRLor: G5 BuPdcifle Hhd THPO, Oral

4-aminotetra y%s enzi soxdzol es or |azo neuronal
and/ or gl i al aGiN®"Nesubstitated dérivafivesofhipegotic addeamd gwavine arecddscribed i B.Ees

to novel 4-ami.ngtetr enzi, I t hi 0 S i ng

general f ap n&}:g?pg bl\é% B‘F 3%,85& 5%3-560 u.8! pa enf 2?385‘395 a%%'%d papen\{
4,514,414 to SmuthKhne Beckmann Corporation;, EP 236342 and EP 231996 to
Novo Industri A/S and H.S. White et al., Eur. J. Pharmacol. 1993, 236, 147-149.

With regard to convuision, especially epilepsy, in spite of the fact that antiepileptic

15 drugs are available, many patients fail to experience seizure control. Consequently,
it is an object of the present invention to provide new GABA’ergic drugs effective in
the treatment of diseases-associated with GABA neurotransmission, in particular
seizure control.

20 Summary of the invention

It has now been found that a class of novel 4-aminotetrahydrobenzisoxazoles or
~isothiazoles inhibits neuronat and/or glial GABA-uptake.

25 Accordingly, the present invention relates to novel 4-aminotetrahydrobenzisoxazole
or -isothiazole compounds having general formula Ia or Ib:

R? 2 Ri 92
N
P /
3
4 R (6]
or
R \P
RS Ib
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3 wherein Rl and R2 are independent|ly selected fromthe group _—
consi sting of: A) hydrogen, cycloal kyl, phenyl, or a group R7
where R7, R8 and R9 are independently selected fromthe group con-

R8-C | sisting of hydrogen, |ower al kyI F%Wnyl
| over al kynwom al koxy-lower 5 al kyl, cycloal kyl,

al kyl, phenyl, phenyl-lower alkyl, phenoygy- | ower aIkyI and heteroaryl
sel ected from 2- t hi enyl, 3- thienyl 2-furyl, 3-furyl, imda- zol yl,

grascl 1 WHRGRH and R Pebobly s KR afbon e 2oL

pr esent optA)anrbgemmynlyalkyl phenplsoragraup with one or two substituents

sel ected from hal ogen, |ower alkyl, 10 | ower al koxy, hydroxy, nitro,

| ower al kyl t hi o, Jower al kyl sul fonyl | ower al kyl - or di-

(1 ower) al kyl am n®, owhere, R’t,rﬁﬁambﬂam ingbpendently selestast inyrntthe group con-
trifluoronet hW’S | - fonyl oxy and phenyl which again nay be substituted
wi th hal ogen, ‘mejhyl, met hoxy or trifluoronethyl; and any al kyl group
present being opa?onal |y substituted with one to three hydroxy groups

whi ch again are optionally 15 esterified with a (Jerr] carboxylic acid,;

B) | a group of sighws 6Bhydred 6w|law¥r éﬁbﬁ)ﬁwér@lﬁﬁvﬁ) So(vﬁ'ﬂ(kynylv\fwwaiko‘)’tyuéwer
[Sgr re]c ' eOls al;(ylO rgytcgalkyﬁ cyc\‘\éar]ﬂquowe Il&kgy\@&g_ phenyl-lower alkyl, pqenoxy-

1); . -
E 43 lowek aliiyl and hete{%aryl(saecté’&\;\fhrcenrnezl trl]'uenyl &thidﬁ%tb - ﬁnﬂ] S-furyl imida u

i s’ NRLOb, O ofoly, oxazalylppyrazalyl, pyrimidinyy pyrrolyl, thiazplyls 12, Hﬂwgﬁoﬁwedﬂot ted

:)' ”g rggrzessesgnay@ﬁ%@@gg Xn@éﬁg?ﬂ%_ﬁ%_'e%&ql group. pYe8antVoptioridily being A | S

substituted with one or two substituents selected from halogen, lower alkyl,
10 lower alkoxy, hydroxy, nitro, lower alkylthio, lower alkyisulfonyl, lower alkyl- or di-

(lower)alkylamino, cyano, trifluoromethyl, trifluoromethyithio, triffuoromethyisul-

fonyloxy and phenyl which again may be substituted with halogen, methyl,

methoxy or trifiuoromethyl; and any alkyl group present being optionally

substituted with one te three hydroxy groups which..again are optionally
15 esterified with a C».1g carboxylic acid;

B) a group of general formula Y={CH2)~(CHR11);~(CHg)—~ wherein Y is selected

from the following groups (1) - (5):
RTb

l R‘Ib R10b R?b R10b
RE-G—U— ,c=c':— N-CH-
RO . g @ . go 3,

20

. s
(CHz)p {CHa)p

A >-—u‘- A V====C(H)

(CHalq (CHa)q
b @) Rb_eo/ (5)
_@ s oOr

wherein U is CHR10b, NR1o0b, O or S, Utis NR1%, QO orS; pisQor1;qisQor1;
V is C or N and the dotted line repressents a bond when V is C and no bond
whenVisN;

25 Ais O, S, CHy, (CH3)2, CH=CH-CH,, (CHyp)s, CH=CH or O~CHp;
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4 * Ra and Rb each represent one or npre substituents selected from
hal ogen, | o- wer al kyl, |ower al koxy, hydroxy, nitro, |ower

al kyl thi o, |ower alkylsulfonyl, |ower al kyl - or di(lower alkyl)am no,
cyano, trifluoronethyl, trifluoronethylsulfonyl oxy and
trifluoronetﬁyp 5 r and t are independently 0, 1, 2 o?c§?K¥“P¥“o or
1, provided that when Y is a group (13 wherein Uis NR1Ob, Oor S or a
group (4), thenr + s +t is at |east 2; and when Y is a group (3) or

Rob ar6 a dof ot ¢ Ehet iphaler ghelorimb® Glkatigahls delocter o Raloddh, AL,

at the sane ti neersakyclowerfalikoxyhhydroxymitrocawer alkiithio, bwaeallqldulfmyjrl lowbr 10

| ower 2l kenyl | Gyt gp et Mol eyt RISy XA A eniRiopTioky

fornmul a Yc(CH@ndWlﬁbﬂ))nethyltimelnnlsl 2 or 3, mis 215 or 3; Wis O

S, d Y . (. - (5 d B
bt She 1 fnen andt 81 irsiapencbitly 8¢ 1.5 e 0 Us i 04y, Pigrovidad shealVoan s &
\I;IhR10b Sk 0Cgro® (1) whe@m U 3rNBbDO GeB oF algroop (), then r + s + Rt least 2;
erein k is

Yd- O ( CH2) k- 014(96342‘9'69'28 isa 4’01-'8 (3) ora group (S)whege \jisi N, then fars hiis stdeasey | n
B) above; and R, Réb laadwbe@fbeat aéfmadtfes RI[ R8 mu(nh) inanpbﬁheaahdﬁiweg%l n

B) above and thneotf0| | ow gegtr ou 3 10): _
[err] | | @t the same tzme selectedy m h;(dgygen lower alky}, Apwer alkenyl and
[err] . 10 16Wer alkyny; (10) 25
R1ob and R11 are independently hydrogen, lower alkyl, lower alkenyi or lower
alkynyf; and

C) a group of general formuia YE~(CHy)=W—CHp)y— whereinnis 1,2 0r 3, mis 2
15 or3; Wis Oor S; and Yec is a group (1) - (5) as defined in B) provided that n may
not be 1, when Y'is a group (1) or (4) wherein U ortJ1, respectively, is NR10b, §

or O;

R11¢
}
Y9~0—~(CH,)~CH~(CH,)
20 lis 0, 1, 2 or 3; Rt1d ig as defined for Rt1 in B) above; and
Y is selected from the groups (2) and (5) as defined in B) above and the follow-
ing groups (6) - (10):

D) a group of general formula whereinkis 0, 1, 20r 3;

R?d Rﬂkl ' R{d R7d
n“-cl—cn- ,C=N-— nﬂd-c—cn N~
(6) . Réd @) . 9d (8).

R2

(CH2)P (CH2)P
CH—N-—

Wherein p, q, Ra, Rb, and A are as defined in B) and R7d - R11¢ are as defined
for R7> - R10b and R11, respectively, under B) or
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Wherein p, g, Ra, Rb, and A are as defined in B) and R7d - Rlld are as

defi ned for R7b - R10Ob and R11, respectively, under B) or

WO, 96/ 26929

PCT/ DK96/ 00084 R1 and
R2 toget her des nate al kyl ene thereby formng a 4-8 nenbered ni.t rogen
cont ai ni ng rW “%8 5 one of Rl and R2 is a group R20CO F@?ﬂmﬂbﬁ
phenyl , or heteroaryl as defined in Ay above or phenyl or such
heteroaryl substituted with one or nore substituents sel ected from

hal ogen, |ower al kyl, |ower al koxy, hydroxy, nitro, |ower alkylthio,

| oner al kyl sul fonyl, |ower alkyl- or di(lower)alkylam no, cyano,

trifl uor omdhgnd Retogether designaﬂeeﬁlhylbﬂh ithereby ifotming a4+t membedred yritvogen
phenyl and ghg%lng%%g%‘%ut ed with hal ogen, 10 nethyl, methoxy or

trifluoro R6 are independently selected from hydrogen,
hydr oxy and | ower aIkyI any al kyl group optionally being substituted
with one or t IS 0 enor

hydt ogen So/PNg V%r’% %89#“201‘?%" in "ly? amaﬁﬂﬁkw
bei ng hydr ag®) abbydruwheayl dresueh wdtbwa wndsmutedwmwae@mare@bstw I's
selected fromth roups con | St n 20 ||%,§;1 en, Cl1-C18 al kyl,

C2- C18 al k&@jgcte e iQyer a dswec/el ’%rﬂ'*fo lowercatiyishjo,

cycl oal k( endwbr élkyléﬁf&w\ Jower au 26t i waaﬂbﬁhlk?la ﬁovwehoqﬁﬂu@forﬁewihtmexy

groups, or phenyl optlonally su stltute on€ or. nore substituents

sel ected romethyithigxtrifluerorneth ysemfyl@m Rgewy! andirheaw substiuted,withbalogen,

Cl-c4 aI,ByIm Efet ﬁpgf Iuorome 1-C4 al kyl thio, Cl1-C5 acyl oxy, or cyano;
or 25 1i) QRv, prg 'and Rv is selected fromthe substituents

defined for R under |) above and 1i11) NRXRY, wherein Rx and RY

| ndependentgd/. A6 81%?5 ' nder
- 1) above oth Rxnaer?éégy rﬁmce?)‘ me%'q?é“? #&a oﬁ? hY%méYg%?’ow J'&'r’eg%%red
het er ocycl ialkyl grappcaptionally bglngrsuhshiutedt\mth tne or twa hydroxy grosps; and 30 from
zero to three oxygen or sulfur atons; or

15 Xis oxygen or sulfur;

P is hydrogen or a group ZR wherein
Zis CO, CS, SO or CRRy, Rt and Rv being hydrogen, hydroxy or lower alkyl, and
it Zis CO or CS, then R is selected from the groups consisting of:

20 i) hydrogen, C4-Cqg alkyl, C2-Cqg alkenyl, C3-Cg cycloalkyl, C3-Cg cycloalkenyl or
C4-Cag cycloalk(en)yl-alk(en)yl, optionally substituted with one or two hydroxy
groups, or phenyl optionally substituted with one or more substituents selected
from the group consisting of halogen, trifiuoromethyl, C1-C4 alkyl, C-C4 alkoxy,
C4-C4 alkylthio, C,-Cg acyloxy, or cyano; or

25 ii) QRv, wherein Q is O or S and Rv Is selected from the substituents defined for R
under i) above; and

iiiy NRxRy, wherein Rx and Ry independently are selected from the substituents
defined for R under i) above or Rx and Ry are combined to form a four to eight
membered heterocyclic ring containing from one to three nitrogen atoms and

30 from zero to three oxygen or sulfur atoms; or
if Z is CRIRy, R is selected from the groups consisting of:
iv) a group QRv as defined in ii);
v} agroup NRxRy as defined iniiii}; or
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iIf Zis CRRRu, Ris selected fromthe groups consisting of: Iv) a group

QRv as *defined inii); v) a group NRxRy_as defined iniii); or

WD 96/ 26929 .

PCT/ DK96/ 00084 Vi) a group
OC(O Rz, SC(Q Rz, S)Rz or SC(S)Rz wherein Rz is selected t he
substituents %&’Fﬁggfor R under i) above; If Zis SQ2, RLf:gmye
fromgroup i) defined above; provi ded tghat P may not be hydr ogen, when

Rl to R6 are all hydrogen, X iis oxygen 5 and the conpound exists as a ]
: . T
compounds. of " RLOHPRRPTOIA STECARL, OF (i SPISIRe friith, A8 focted from 2
GABA- upt ake s dhe subbstittents definadtds Foundesil abovel y i nhi biting the glial
aSsoct at od vl ChiaF U Fom JfpaR [ getied ol °3 TF0 P o seases

anti psychoti ﬁroviuﬁd tﬁﬁﬂPU’nﬁ?ﬁbﬁ bé h{éﬁ%ﬁbﬁ' whér R1 to Hsu4re alifhydfogen, XSisfoxygéme

tr eat nent of cul ar and, mpvenent di sQrders, such as spastic di sorders

or 3ynptond PGS eXists;as A, Eacepiic miXtWiens oni sm 15 I n anot her
aspect the | a,vg%hﬁﬁ ﬁtﬁiﬁhﬂﬁéco%pm SRfMerdgtal conposition conprising at

| east one novel "4-am not et rahydr obenzi soxazol es or -isothiazoles of Formla

I in a therapeut ically eff ect i ve amount together with a pharnaceutically
accept abl e %béq:fogunﬁ%tlhﬂbn%w%ﬂaﬂa?ﬁld}r mfnt
I nvention provi 3% ﬁeﬁ%ggqg %‘gﬁ’n'}lageetr ro- - benzisoxazol es %

-i sot hi azol eGABA-pptakel. somef eiﬂprmmmmmmemamlvpnammetbe glial uptake.
preparati g ‘rﬂﬁﬁﬂ%&@ﬁ@&ﬁﬂ? q[sehh‘?n ?r{él A¥éatiient bPGScasl Ggsm@% GABA

di seases. nvention provides a net
preparation oeundtransnmmm e.g5as analgesit, antipsychotiaz snticonyuisant amankiolytic of

general For nigeSicdh foa b e Rapifeod bt blSeBY 64 riblement MkEriGISP LI 8 ©

spastic disorders or symptomps in Huntingtons disease or Parkinsonism.

15 In another aspect the invention provides a pharmaceutical composition comprising
at least one novel 4-aminotetrahydrobenzisoxazoles or.-isothiazoles of Formula Iin

a therapeutically effective.amount together with a pharmgceutically acceptable
carrier and or diluent.

20 In a further aspect the present invention provides the use of a 4-aminotetrahydro-
benzisoxazoles or -isothiazoles of Formula I for the manufacture of a pharmaceu-
tical preparation for the treatment of the above mentioned disorders and diseases.

Also, the present invention provides a method for the preparation of the 4-amino-
25 tetrahydrobenzisoxazoles or -isothiazoles of Formula I.

Detailed Description of the Invention

The compounds of general Formula 1 exist as optical isomers thereof and such

30 optical isomers as well as any mixture thereof, including the racemic mixtures, are
also embraced by the invention.

In the present context, the term lower alkyl designates straight or branched C1.4
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30 optical isoners as well as any m xture thereof, including the racemc
m xtures, are al so enbraced by the invention. In the present
context, the term/lower alkyl designates straight or branched Cerr]

WD 96/ 26929

PCT/ DK96/ 00084 7 al kyl ., such
as net hyl, S¥OP¥2693% opy| , i sopropyl, butyl and tert.butyl. m?'%/ | ower
al kenyl and | ower al kynyl designate such groups having up to 4 carbon atons
and having at | east one double or tripple bond, respectively. Lower

| k ;| | ky] - hi o, | | kyl sul f [, | | Kyl am I
i al Kyl ani nelkysUeh #s MBStk PAPYLSSIRIDRYls BUH! SeL18E. b, Simiarhie ioaty|
noiety is aakeggrarﬂ ieWer GIGMY! d6sigRdte 0Bh YOS having upite 4 GHrbbf \tdrma lakhdl

designates a saturated carboCyclicC ri ng havi ng 3-7 carbon at ons,
i ncd usi ve, havingad least ene:g of trippisberd, respesgtively: Lewer alkoxy,Jower alkyi-

Al k(en/yn)y Qﬂ% O&i Ty
gr oup. i 't g?l%graw sn%fgﬁggg-t Ei e%i 'Iﬁﬁ'g'i t hi e’%‘%’ky?“?ﬁ?i#c %'"?‘3 era,ds'g

i m'dazol y§ , natessushygroups whareinl the al iaty isi alpwer alleyl gropp astdefined|apove.l
,2,4-triazolyl, 2-pyridyl, 3-pyridyl or 4-pyridyl. 15 The conpounds
wherein P is a group ZR are prodrugs for the conmpounds wherein Pis H
When P i s HThédem ngymioalkyd xdesignates ten satunated ccdrbocoyclia srirfigp having: 3{7ecarbon

aroup zr 1 R, il AR REHP bR b ABhated £ Brdr o 2l om v 1o the

i soxazol e/isothiazole ring or .

10 Alk(en/yn)yl means that the group may be an alkyl, alkenyl or alkynyl group.

Heteroaryl means 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, imidazolyl, oxazolyl, pyrazolyi,
pyrimidinyl, pyrrolyl, thiazolyl, 1,2,4-triazolyl, 2-pyridyl, 3-pyridyl or 4-pyridyl.

15 The compounds wherein P is a group ZR are prodrugs for the compounds wherein
P is H. When P is H-the compound exists as tautomeric.forms as follows:

. s

R! R? R! ,RE
N

3
R kP o

NH
qo x~

20 So, when reacted with the proper reactant in order to introduce the group ZR, the
said group is either introduced at the O-atom exo to the isoxazole/isothiazole ring or
at the ring N-atom depending on the reaction conditions. In the following, com-
pounds wherein P is H, are for the sake of convenience named as having the first
mentioned form, i.e. as having formula la. Similar the compounds wherein R1 or R2

25 is a group R2'0CO are prodrugs for the corresponding compounds wherein R1 or
R2 is hydrogen.

The pharmaceutically acceptable acid addition salts of the compounds used in the
invention are salts formed with non-toxic organic or inorganic acids. Exemplary of
30 such organic salts are those with maleic, fumaric, benzoic, ascorbic, embonic, suc-
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at the ring N-atom depending on the reaction conditions. In the follow ng,
com * pounds wherein Pis H are for the sake of conveni ence naned as
hayi ng the first mentioned form i.e. as having forrmula la. Simlar the
conpounds wherein RL or R2 25 is a group R20CO are prodrugs for the

correspondi n%rco ounds wherein Rl or R2 i s hydrogen. @'Sﬁﬁw
phar maceuti c ept abl e acid addition salts of the conpo I n
t he i nvention are salts formed with no%toxm organi c or inorganic

aci ds. Exenpl ary of 30 such organic salts are those with naleic, fumaric,

benzoi c, ascor
pCT/Z D:<9 6/ 000GRIc, oxalicngis-methyfénesalmyhc. methanesu\%)mc, et%nanegusulforgc acetic, propic.

~oxalic, bis-ghightananessalicylic, Icsitncn?mbaﬂesrabﬁmm.c, ehdristic] cinharAit), eitrageRic] C.

pr opi - onic, tartaric, salic citric, gluconic, Iactlc mal i c,

mandel i c, ci AFRARIG stearic, palmitic, |tacomc.£mhp, R-amipQ:Reneoic, glvtamic, benzeng i ¢,
glycolic, p- ﬁﬁid"&d)ﬁ'{%ﬁhy‘llmﬂ 'a%ﬂé‘héids,bﬁ"ﬁéll‘ﬁs%ﬁ 8-halothb6phyllintadfor example

theophyl line acetic actd as wel | t he 8- hal ot heophylli'nes, for exanple

6 8% br ono-& hempfthqephﬂimrpﬁwmpm of srch Hoerganic salts e thesa witbchydron
hydr o- Mrcandntrc
a%:/i ds. &}lﬂﬁl S pMerre%mﬁ" Sﬁﬂ{aHﬁé 8?%‘:'1%%}5 det 1 ned |nI A) :iboi/e,

nanely | ower alk(en/yn)yl optionally substituted with hydroxy which nay 10

be GSter'f'eﬁf#&Fbr?eﬁQ{ﬁ]lascﬁ S p+1 M preferably with a Cferr]

carboxylic ac wer al kyl, optionally
substi t ut ed A) abovesnagrsly ldmvealk(ah!w)yllcqnﬂenaﬂy subsltmnau}wnh hyd'oxmhnhn'nawl

Rl bei . hy!

Vi ota o B0 Be Befeb wih 42 sarfibiji ol BRABKI rih'a Coy cHlndi Sc'sw“héﬁel?

hﬁt er IOar ylb ?pha:w?i- bh??]ﬁﬁovlvbeamyl lopndsrﬁllylrslgmsu&nemnb hlatogaar ey atkybrigwer 15
en supstitute al oge ower a ower or

'I[D ri fl>/uoromet pxy Qrw rifluoromgth yﬁi being/mesm MY mqﬁ?@néﬁyxgq{ Rhepyibutyt;

pyrrolyl or B)'hbewlwmﬁﬁtvwh%oupbhfdmtdw 1), (2)&r(3wwr\dremlm7bmrd Heluhaé Y

a group of forrrula(l) wherein or or a (I) ? (2),
or Y is a greuends hetaraaayh o pubstituted phanw, @f Heﬁﬁr‘a cfgmpfﬁfﬁﬁ@ YAHBQ"Y'
sul fur or y5 GsRénA -subBfitursd émdx Rblogéﬁ [oofBroIRY; 1iWer alkbw wltﬁimérbmdtﬂyl or
(3) ROb is hydrogen is preferably h dro en or | ower eC|aIy
hydr ogen anM 2-th wmlsyggnutesrmm memw rRureplyt oF PY{'EM sv%sﬂtute%w'ﬁwe

~is preferabl Mr@th?ﬂ%béhldu‘lhrefﬁ mafﬂfrﬁw@sl)we%aﬁ U'i@@l-lfﬁfr@%fﬁlﬁrbuﬁof

C) above where YC is a group o forrm a ( g where U is group o
fornul a (2), formulg @), or Y(is)a gwumfdnnmdar(ﬁ ek (S wharein RBRngreafsheapd A is

het er oar yl %'t"ﬁ{‘l%ﬂbhﬁﬁda%en ﬁ%bcgretap&éﬁggﬁ_ryl nost preferably phenyl,

phenyl subst ed W ower | oner al koxy or

trifluoroget byformid f1)51(2) or 43} Meeny hydroyeni isusreferablyhydeogen or foweroalkyl,
especially hydrogen and R10b is hydrogen, and in formula (1), (2), (3), (4) and (5} s
is preferably 0 and r+t is 0-5, more preferably 1-3, most preferably 2.
C) above where Yc is a group of formula (1) where U is CHa, a group of formula (2),
(3) or (5) in which formulas R7> and Reb are phenyl, heteroary! or substituted phenyi

25 or heteroaryl, most preferably phenyl, phenyl substituted with halogen, lower alkyt,
lower alkoxy or trifluoromethyl, 2-thienyl, 2-thienyl substituted with methyl, pyrrolyl
or pyrrolyl substituted with methyl or ethyl. R#b is preferably hydrogen or lower alkyl,
especially hydrogen, R10b is hydrogen, and n+m is preferably 0-5, more preferably
1-3, most preferably 2. or

30 D) above where Y is a group of formula (6), (7) or (8), in which formulas R7d and
Red are independently phenyl, phenyl substituted with halogen, iower alkyl, trifluoro-
methyl or lower alkoxy, in particular chloro, fluoro, methyl, trifluoromethyl, or
methoxy, 2-thienyl, 2-thienyl substituted with lower alkyl, most preferably methyl,
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or pyrrolyl substituted wth nmethyl or ethyl. ROb is preferably hydrogen or

| oner al kyl, especi ally hydrogen, R10b is hydrogen, and n+mLs
preferably 0-5, nore preferably 1-3, nost preferably 2. or 30 D) above

where Y is a group of forrmula (6), (7) or (8), in which fornulas R7d and
R8d are independently phenyl, phenyl substituted with halo | ower al kyl ,
trifl uoro- "‘Po"ﬁé? Myl or lower al koxy, in particular chi org’m

met hyl, trifluoromethyl, or met hoxy, 92 t hi enyl, 2-thienyl subst i t ut ed
with | ower alkyl, nost preferably nethyl), WO 96/ 26929

PCT/ KO0/ 0008t it o% ByEalsbisustiuted Wity mathyor Al P4 L1 ars, prefbistis

hydrogen ansydfdgeri andk4l.is 04, endregireferdbly 02, Postprdferibly €/ abl y 1. R2
is pref eragﬁ’y hydrogen, |ower alk(en/yn)yl or a group R2°OCO. Most :

preferably 5 R2 is hydrogen or lower alkyl, in particular hydrogen or

methyl. Rz .s%m&aaﬁl hdesgeﬁ lawdf &I&(ﬁhlg?i)yl' &V@brciupk R2'060. Mdze pRéfBrably

hydrogen and X is oxy erabl y“hydrogen or a group Z

whérein B R2 @kaﬁogeq oanwemlmbimgameulaywd;gm ofetivky or | ower al kyl,
nost preferably hydrogen or nethyl, and Ris a group OC(O) Rz, SC(O)Rz,
OC(S)Rz or SC(S)Rz wherein Rz is Iovver al k(en)yl, in parti cul ar
t-butyl, orPreferablys3 is hydrogen oriowepalisylyR4 - 56 ane bydioged and X(i5 axyge® and R
is NRxRy, wherein Rx and Ry are hydrogen or |ower alkyl or Rx and Ry forma
het erocyclic ring having one or two N-atons and being optionally nono- or
di substi- B is pretérably hydtogen or a grug ZRaheraina is RIBW,dRhandt Re being

t t f
51 2B Hyh U ek, o Somar oAb eBlably s Brdlhl 57 it Yt O o7 0o
ﬁ) das defi rgrdupl@@(ﬂ)ﬁas ﬁﬁ(ﬁ)ﬂk,yOﬁ:(S)ﬂwecr SCI@S)ﬂz/wl?min Rz is dowemalkter)ylRIn i s
rogen or and/.or LS r a
Gt 1 nag undertifiar o B EBtisnaly supsipade Busiy 3 WikelN 2 €68 G GHPaRE
is NRxRy, wherein Rx and Ry are hydrogen or lower alkyl or Rx and Ry form a
heterocyclic ring having one or two N-atoms and being optionally mono- or disubsti-

15 tuted with oxo.

ol yl

Preferably the compound has the structure of formula Ia.

In particular it is preferred that the group P is different from hydrogen when Riis a
20 preferred group selected from A) as defined above, especially a lower alk(en/yn)yl
group, and R2 is hydrogen or lower alk{en/yn)yl.

When R1 and/or R2 is a group as defined under B), C), or D) it is preferred that P is
hydrogen.
25
In a preferred subciass of the compounds of the invention Rt is a group as defined
in A) namely lower alk(en/yn}yl optionally substituted with hydroxy which may be
esterified with a C».2» carboxylic acid, or phenyi or phenyi-lower aikyl, optionally
substituted with haiogen, lower alkyl, lower alkoxy or trifluoromethyl, Rt being most
30 preferably methyl, ethyl or phenylbutyl;
R2 is hydrogen or lower alk(en/yn)yl, in particular hydrogen or methyl;
A3 is hydrogen or iower alkyl, in particular hydrogen or methyl, R4 - RS are hydrogen
and X is oxygen; '
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25 In a preferred subcl ass of the conpounds of the invention RLis a

group as defined in A nanely |ower alk(en/yn)yl optionally substituted
wi t h hydroxy which may be esterified with a C(Jerr] carboxylic acid, or
phenyl or phenyl -1 ower alkyl, optionally substituted w th hal ogen,

| ower al kyl, | ower al koxy or trifluoronethyl, Rl being nost e bly
met hyl , et hyW@P62888 | but yI : R2 I's hydrogen or |ower al%(oté%w, in
parti cul ar hydr ogen or nmet hyI ; R3 is drogen or |ower alkyl, in
particul ar hydrogen or nethyl, R4 - R6 are hydrogen and X i s oxygen;

WD 96/ 26929

PCT/ DK96/ 00dR 18 @ group ZR wherein Z is CHz or CH(CHa), and R is a group OG(Q)Rz, whesejn, .

group ZR \Ahenzeisrlo%er aliyl 8r ptidrdiip'ddbstitaid ﬁhé (®r awaa@%@)viﬁeremisecm
Rz is lower alk or_ o tlonaln\é}substltuted enyl or héteroaryl;

wherein Z |5)a '5 NP&‘ whorel Rpd ahér%hv#rnﬂeanalwral@i ﬁpﬂ?‘é@érﬂyofom'bv\er
al kyl or a’aﬁ& a heterocycle. 5 In a further preferred
subcl ass of the co ounds of the invention RL is a group as defined in
B) "above \ﬁnereln sis Oandr+t is 0-4, in particular 1-3, and Yb is a

nggEI , phenyl su S?PEJL%WQH sﬁﬁézlgggm ﬁieh%aﬁop%@&ldgﬁg?ﬁ@hﬁﬁw%%e%hémt hyl
or | owﬁr al dsfined iimBpabove wherein 16 is Oandie-t iﬂd%rm , particuign 1-31 and Ybis agroupy| ,
o oes oy TRy el gV o5Vl Fod e heny b sy
(R8§) " - Rlaed zlﬁ\ hgloegelm;géglkyu mﬂ@o{;hg;thﬂ ar lowier |a1kca:y§‘gmm°ﬂlgf tEEDMa

2 ron 10, b g Rg SR, 58 . o By Rl it
R e e
3 above whardoyaraREigasn shd LR sk SLO /el adiol ptrolngiatsf weere b 3544, " o
formula (3) aﬁéo(a“ﬁd Ali'siifiroF - tHECH%ﬁﬁ\ﬁbaﬁaﬁb% h§lfgendamendent | y 20

phenyl, phenyl substituted with hal ogen, lower alkyl, ‘trifluoronethyl or

| over al koxyR2, R8,iRé- -5%r and X are @sl defined: immeopre{inIsubclasSIamvemd]ﬁ is or
met hoxy, %—Wn 2-t hi enyl substituted with | ower al kyl, nost
preferably t , pyrrolyl or pyrrolyl substituted W th rrethyl or
ethyl, ROb and R10b are hydrogen, Wis O nis 1 - 3, nost preferably 1,

ot i ned i n (EorTg to BRGHF sl Yuociaad f frecipodhits of thsThyRfort FATIE o
group as defined in C) above where Y is a group of formula (1) where U is CHp, ora
group of formula (3) or (5), in which formulas R7b and Réb are independently

20 phenyl, phenyl substituted with halogen, lower alkyl, triftuoromethyl! or lower alkoxy,
in particular chioro, fluoro, methyl, trifluoromethyl, or methoxy, 2-thienyl, 2-thienyl
substituted with lower alkyl, most preferably methyl, pyrroiyl or pyrrolyl substituted
with methyl or ethyl, R and R1% are hydrogen, W is O, n is 1 - 3, most preferably
1, and mis 2 - 4, most preferably 2 or 3; and

25 R2, R3, R4-Ré and X are as defined in the preferred subclass above and P is
hydrogen.

According to another preferred subclass of the compounds of the invention R1is a
group as defined in D) above where Y is a group of formula (6), (7) or (8), in which
30 formulas R7d and Red are independently phenyl, phenyl substituted with halogen,
lower alkyl, trifluoromethyl or lower alkoxy, in particular chioro, fluoro, methyi,
trifiuoromethyl or methoxy, 2-thienyl, 2-thienyl substituted with lower alkyl, most
preferably methyi, pyrrolyi, or pyrrolyl substituted with methyi or ethyl, R9d, R10d and
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hydr ogen. According to another preferred subclass of the conpounds of
the invention RL is a group as defined in_D) above where Y .is a group of
formula (8), (7) or (8), in which 30 formulas R7d and R8d are independently
phenyl, phenyl substituted with hal ogen, | ower al kyl, trifluoronethyl
or |ower al koxy, in particular chloro, fluoro, nethyl, trifluoronethyl
or net hoxy, WO®GR@Y| , 2-thienyl substituted with |ower al kyCF

preferably nmethyl, pyrrolyl, or pyrrolyl %ubstituted with methyl or ethyl,
Rod, RL10d and WD 96/ 26929 1

PCT/ DK96/ 00084 . . 11 R11d are
hydr ogen, W3¢ are hydrogen,d¥ds Oykstis@-3mestipreferably 1or2388d R2, R3, R4-R6
and X'are apaleld, KlrbTadd'X Bie bS'ddifheB ACHRSBretrye sabElas dbove SdFoReN
5 The pharmacéutical conpositions of this invention or those which are
manuf act ur edtydrogen. accor dance with this invention may be admi nistered by
any suitable route, for exanple orally in the formof tablets, capsules,
powders, syrups, etc., or parente- rally in the formof solutions for

i njecti ons Aive pharmaceutical compositipns ot thisiaventioncerthose wbich aramanufactutes ar t

! piont o, 40 SBEaEARR YT Hohiby aF HEHcAIRGEBH b0y, shitaly bl or

Conveni ent | yaxatriple ofallycnrthe fofm oh tabletsccapsules; powddns, sysups, &tc., or parante-

o 20 6 e P ARACRTRRRAR. i BRoRB Bhof borBRtods b’
Mg, and nDStwell kritvai BT el art Wbe Us6d,! ancbaRy pamhadduticallyt acteptablp @anibrsf

- the inventiop. .The. et of, .t.he invention for preparin he novel
corrpoundswodﬂ\"ﬁ'i'tﬁu?’ﬁp‘lem' °EB§}?FP§9 .°E‘§"alﬁ"éﬁedl'ﬂfﬂ?ﬁﬂgm yg’%ﬁ ‘n a conpound
of formula | wherein R2 is hydrogen, renoving the acyl protection group

of a conpound of fornmula Il or I]1: . . - . .
Conveniently, the compounds of the invention are administered in unit dosage form

containing said compounds in an amount of about 0.1 to 1000 mg.

15 The total daily dose is usually in the range of about 0.5 - 5000 mg, and most
preferably about 1.0to 500 mg of the active compound.of the invention.

The method of the invention for preparing the novel cof'npounds of formula I

comprises:
20
a) In order to obtain a compound of formula I wherein R2 is hydrogen, removing the
acyl protection group of a compound of formula Il or IIT :
R! Ac R! Ac
N
e kR o-zR
\
RS x~
R!
n m
25

wherein R1, R3 - Ré, X and ZR are as defined above and Ac is an acyl protection
group;

b) Alkylating an amine of formula HNR1R2 wherein R1 and R2 are as defined above
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[err] 25 wherein R, R3 - R6, X and ZR are as defined above and

Ac is ah acyl protection group; b) Al kylating an amine of fornula. . ..
HNRLR2 wherein R1L and R2 are as defined above WD 96/ 26929

PCT/ DK96/ 00084 12 with a ketone of formula
IV or V: [err] where R4-R6, X and ZR are as defined above, in the

presence of aWOS8MMHg agent: 5 c) In order to obtain a coRPHRKAGNHNE4
formula | wherein Pis H renoving the B qﬁoup of a conmpound of formula
VI or VII: [err]

with a ketone of formula IV or V:

where R4-R6, X and ZR are as defined above, in the presence of a reducing agent;

¢) inorder to obtain a compound of formula I wherein P is H, removing the B group
of a compound of formula VI or VII:

R, R

Vil

10 wherein R! - R6 and X are as defined above and B is lower @lkyl, phenyl lower alky}
or a group ZR as defined above;

d) Reducing the double bond of a Shiff base, oxime, or oxime ether of the following
formula VI or IX:

15

wherein R1. R4 - R6, X and ZR are as defined above.

o) Arylating a compound of formula X
20
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to wherein RL - R6 and X are as defined above and B is | ower al kyl, phenyl

| oner al kyl or a group ZR as defined_above; d). Reducing_the double
bond of a Shitf base, oxine, or oxime ether of the follow ng formula VIII

or I X [err] wherein Rl, R4 - R6, X and ZR are as defined above.
e) Arylating a conmpound of fornula X 20 WD 96/ 26929
PCT/ DK96/ 00 SB0196s26929 13 [ BEFPKI6/00084

wherein RL, R3 - R6 and X are as defined,above with an acyl ati on agent of
t he formula R2"-O CO hal, wherein hat s O or Br and R2' is as defined
above. '

wherein R!. R3 - R6 and X are as defined above with an acylation agent of the
formula R2’-0-CO-hal, wherein hal is Cl or Br and R?’ is as defined above.

The starting material for the preparation of isoxazole intermediates of formulas II to
X is 4,5,6,7-tetrahydro-1,2-benzisoxazol-3-ol, which is conveniently prepared accor-
ding to the method described by R. Jaquier et al., Bull. Soc.Chim.Fr.1970, 5, 1978-
1985. Starting material for the corresponding thicisoxazoles is cyclohexanone-2-

10 carboxamide. Details for the conversion of these intermediates to compounds of
formula I are given in the Experimental Section.

The acyl protection group in method a) is conveniently remaved by aqueous hydro-
lysis catalyzed by bases (sodium or potassium hydroxide or potassium carbonate)
15 or acids (hydrochloric or hydrobromic), hydrogenation of benzyloxy-carbonyl or
1,1,1-trichloroethyloxycarbonyl groups, or anhydrous acid catalyzed deprotection of
e.g. the t-Boc protection group. Hydrogenation either involves catalytic hydrogena-

tion in a Parr apparatus, using Pd as catelyst, or hydrogenation in presence of
metals such as zinc in aqueous acidic solution such as diluted acetic acid.

Amines used in the reductive alkylation in method b) are commercially available or
prepared according to well established literature methods for exampie as described
in F.E. Ali et al., J. Med. Chem. 1985, 28, 553-560; U.S. patent 4,383,999 and U.S.
patent 4,514,414 to SmithKline Beckmann Corporation; EP 236342 and EP 231996

25 to Novo Industri A/S and H.S. White et al., Eur. J. Pharmacol. 1993, 236, 147-149.
NaBH,4 or NaCNBH3;, preferably in the presence of a dehydrating agent such as a
molecular sieve, may be used as reducing agent in a protic solvent such as
methanol, ethanol, water or mixtures thereof. Proper salts of the amines are used to
obtain optimal pH conditions.
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The starting material for the preparation of isoxazole internedi ates of

formulas Il to Xis 4,5,6,7-tetrahydro-1, 2-benzi soxazol -3-0l, which is
conveni ently prepared accor- ding to the nethod described by R Jaquier
et al., Bull.Soc.ChimFr.1970, 5, 1978- 1985. Starting material for the

correspondi ng thi oi soxazol es i s cycl ohexanone-2- 10 carboxam de. Details
for the convMOR6B6928f t hese internedi ates to conpounds of PCTEKAENNS4 o e
given in the Experinental Section. The acyl protection group in method
a) is conveniently renoved by aqueous hydro- | ysis catal yzed by bases
(sodi um or potassi um hydroxi de or potassium carbonate) 15 or acids
(hydrochloric or hydrobromc), hydrogenation of benzyl oxy-carbonyl or

1,1,1-tri chlmwp:&adtﬁgwﬁmyh nEstROD8) ard effitlivély derhodéd By Basé by a6id cata-
deprotection of he t-Boc protection gr g'S%yadro genation either

i nvol ves catly#as |!tdrﬂk)'§§o§§1'§-a" o’ﬂ'%ﬂquﬁ sichasm £ athoxy, #imightrbe een-
catal yst, OrvhiGHRORASRbY HredlMBANGRN dirong 4714 36Ty UEM HEdHBAS BoRriHoOUS

acidic solution such as diluted acetic acid Am nes “used In t

reduct i ve Salglgciakacetic agidyat alevaie tamperatuies: ci aI ly avail able or pr epar ed
according to well established literature nethods for exanple as descri bed
in F.E. Ali et al., J. Med. Chem 1985, 28, 553-560; U. S. patent 4,383,999
and U.S. Sehift hases, Sximes, oroxingsthers inmetbodid)are ccnvqmem roducmceme342

Phar macol . T055oPOAUS vl Heiabiet by fEie Ryl g 0 bPd ohiet

presence of catalystscordy reduatipmwitls aciaigamated alumhmmramtl'sluAll-h, orAdkis. be used

as reduci 9 agent in a protic solvent such as nmet hanol , et hanol, water
or mxtur'@s thereof. Proper salts of the amnes are used to obtain
optimal pH Expérimental Section WO 96/ 26929

PCT/ DK96/ 00Q84. . , _ , 4 Th
protecting 8‘?%5% PRINtS,WaEA Hetgrpined,qn a Bchi SVB120 aRpasRtus aﬂé %%yecweﬁﬂ -d
cat a- I yzms&wmeﬁ obithinBdich & Quattrd MS- msysmemurdm Y& Bidtduh( Fistns

ethoxy it m veni ently renoved treatment _with stronchmd

(e.g. 48%h 8?'6‘57‘5!“3@ The MS-MSssyptem; was aeamseaé%n HP 1990 moadylar H

t enper at Ujsesystem. A %hﬁé o@@ss aul BKtH@%“am é (wumlpaie%wed Ih awiikare 60 1R ©
conveni ently reduced, to correspon am ne derivatives by catalytic

hydr ogenat i @¢etigiagid . gcetq:ramy,wqt@r 14 was mtro uced via the autosampler at a flow o
30 ul/min into the Electrospray Source. Spectra were obtained at two standard sets

of operating conditions. One set to obtain molecular weight information (MH+) (21
eV) and the other set to induce fragmentation pattems (70 eV). The background
20 was subtracted. The relative intensities of the ions are obtained from the frag-
mentation pattern. When no intensity is indicated for the Molecular lon (MH+) this
ion was only present under the first set of operating conditions. 1H NMR spectra
were recorded of all novel compounds at 250 MHz on a Bruker AC 250 spectro-
meter, at 200 MHz on a Bruker AC 200 F spectrometer, or as otherwise stated in
25 the experiments. Deuterated chloroform (99,8%D) or dimethylsuifoxide (99,9%D)
were used as solvents. TMS was used as internal reference standard. Chemical
shift values are expressed in ppm-values. The following abbreviations are used for
multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet, qui=quintet, h=-
heptet, dd=double doublet, dt=double triplet, dq=double quartet, tt=triplet of triplets,
30 m=multiplet. NMR signals corresponding to acidic protons are generally omitted.
Content of water in crystalline compounds was determined by Karl Fischer titration.
Standard workup procedures refer to extraction with the indicated organic solvent
from proper aqueous solutions, drying of combined organic extracts (anhydrous
MgS04 or NaxS0y), filtering and evaporation of the solvent in vacuo. For column

SUBSTITUTE SHEET



catal ysts, or by reduction with amal gamated al umi numor with Li AlH4 or

Al H3. 10 Experinental Section Melting points were determined on a
Buchi SMP-20 apparatus and are uncorrected. Mass spectra were obtai ned
on a Quattro Ms-MS system from VG Bi ot ech, Fisons I nstrunents. The Ms-NM5
system was connected to an HP 1050 nodul ar HPLC 15 system A vol une of
20-50 [err] | Ws196689sanpl e (10 [err]g/n1) dissolved in a m x¥

acetic acid in acetonitril/water 1:1 |I£t roduced via the autosanpl er at
a flow of 30 [err]I/mn into the Elect1 spray Source. Spectra were
obtai ned at two standard sets of operating conditions. One set to obtain

mol ecul ar  weheamatography:silicaroel of type (Kieselgel 80, 230-400aesit ASTMwas used.nduce
fragnmentation patterns (70 eV). The background 20 was subtracted. The

relative intensities of the ions are obtained fromthe frag- ment ati on
pattern. &Xﬂmplﬂriensrty Is indicated for the Mdl ecular lon (M#) this
I on was onl atr ng conditions. 1H NMWR
spectra ée%%r cbr rfa“gt?rf)‘ﬁov %é’r‘r%goo&ér; at 250 MHz on a Bruker AC

ZEg spect 80 The stamngrmataﬂama 6\I-ietrahydrc3t mmmm—mmf p gdagccard as

ot herw se s | r 0

Gl et hy ! cur 18 féi8' Rediyle rocsbite [FElhayel B of] Buflisoc Rl Thtd s

i nter nial reﬂeashdb aeenniand:f titib isuxaasle derivative (100l g)dn aaemnlexarlle)emlt addafd VR
m val ues ng, a exi aiians . are i.Ci

ngnaI S: s—?ﬁ%ﬁ &?5%5? @b @Lg{’?ﬁ?e&"“gﬁléﬁgﬁt%?{‘s Eﬂﬁ'{'}éﬁ 'Xf bio-

h]g%pt et, | d? m%é(;hmdmm L) irddcetons)(300tmLYw asaddeﬂ:dt(?ﬂvhsbm ghhddrezmepl et

0 riplets menul s, .correspondi n cl di c_prot,o

are geﬁer 9) MXiyEe Wass e’ %m'aﬁtas'#m%t@” RO g“' @a@% E@'e\ﬂégfs

determ ned Ehd’@ddtoﬁ’é %Qbﬁbraﬁéd iR viaBiio. The Sé:ﬁaﬁhﬁrgﬂmml@ pf D“-Cé‘rﬁlj W-ﬂkylhiédﬂ

to extraction he i ndi cated organic sol vent er a eOl]J_‘

sol uti ons, ‘#\n ‘Yﬁs sepATRiRcbY, coly c*éfmaéesrepb&m@ Gﬂ‘u"bP thyt

V'\\%2 360/4)269f2'9'ab&dt&&eﬁ%h&!@%ﬁ)aEvﬁBoFB‘uOhth a1 %ﬂbnté‘aﬁafdda 6§C§ of &hé "Rtle

PCT/ DK96/ OOMUt:tasavrsceous oil. TH NMR {CDClz): & 1.40 (t, 3H), 1.70-1185 (m, 4H), 2.25-
chr omat ogra%h Sili caz% of type Kiesel geI 60, 230-400 nesh ASTM was used.
Exanpl e 15 %1 0526074, 2H)eh 3818, aHR- benzi soxazol e, 1la 5 The
starting material 4, 5 6, 7-tetrahydro- 1, 2- benzi soxazol - 3-ol was prepared
~accord- ing to a literature procedure (R Jaquier et al.

Bul | . Soc. ChExample®70, 5 1978- 1985) To a sol ution of this isoxazole

d t b t 200
e @1@&0@ ggv?i f%bfs’or s nut es s%%tron@ﬁar onate

g). After heating br o-
nmoet hane (170 a@?lmlmﬁ@rﬁhexlﬁcﬁ}sﬁﬂﬁtwmwwzspm der(@hgg)iinglacial s.

The 20 acetic acid (500 mL) at 10 °C was added concentrated H,SO4 (29 mL). A solution of
sodium dichromate (71 g) in glacial acetic acid (300 mL) kept at 40-45 °C was
added dropwise during one hour at 20-25 °C. The mixture was stirred for another 3
hours at 25-30 °C. The reaction mixture was poured onto ice and diethyl ether (3 L).
pH was adjusted to >10 by addition of concentrated aqueous NaOH. The organic
25 phase was separated and worked up. The remaining crude title compound was
purified by column chromatography on silica gel {eluted with ethyl acetate / heptane
1:1). Pure 3-ethoxy-4,5,6,7-tetrahydro-1,2-benzisoxazol-4-one was washed with
diisopropyl ether and dried. Yield 27 g. Mp 98-99 °C.

30 Example 3
{R.S5)-4-amino-3-ethoxy-4,5,6,7-tetrahydro-1,2-benzisoxazole, 3a
To a soiution of 3-ethoxy-4,5,6,7-tetrahydro-1,2-benzisoxazol-4-one 2a (8 g) in
ethanol (400 mL) were added hydroxylammonium hydrochloride (20 g), Na2CO3 (16
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10 mi xture was stirred overnight at 50 [err]C. After cooling, inorganic

salts were filtered off _and acetone evaporated in vacuo. The remai ni ng
m xture of O and N-al kyl at ed product was separated by col umm

chromat ography on silica gel (eluted with ethyl acet at e/ hept ane 40: 60) .
Evaporation of the solvents afforded 65 g of the title product as a

vi sceous oi | WA (CDC 3): [err] 1.40 (t, 3H) 1. 70- 1. 85 RGA/DEI§00089 o5
15 2.30 (m 2H), 2.50-2.60 (m 2H), 4.30&@ Exanpl e 2

3- Et hoxy- 4, 5 6, 7 tetrahydro-1, 2- benzi soxa I-4 one 2a (Method d)) To a

sol ution of

0 trahydro-1 , 2- ben2|s xazol e la in
gl aci al 20 ag)elaf‘ vséea(ﬁd&mz emi W[‘@ﬁ!‘@?‘ﬂﬂ§ z! (é{"&i‘?‘

(29 nL). A sthe'kbREntef w@vw& rafed2Pd)e The Temaininyg AibaGieWas el A d
(300 nL) kept at 40n45were 5 add ec} drop V\ns'e 'ggur||n ong Eég{”tcrgtéﬁi

20- 25 [ err] dempesaire qu&s hasrssqndrthecpwpmq@pn@:al@e Pmﬁﬁﬁir%ﬁndk fitgred
[err]C. The gpagddHen W%ﬁég (?msarwmid ohiHR difedMfivaiv Pyl wg?ﬁf-ﬁiéoe)

pH was adjusted to >10 tion of concentrated agueous

organi ¢ 23 phegaessalidtiorseitigtld@0a g) imwaterd4uy). washaddedraluminiym: foil (325 ig) lcut
compound WSiomg ot plecB (% £6)'4), TRegpE88E ARRY 1oHIoPbbait Mifud Bhi'bEE-

w th ethyl
3- et hoxy- 4, Ssei‘qu'éntlyfﬂtdaydcbﬁnarﬂ \&aﬂm&wﬂmn&mbi Zrhermnmaslenmlvedzmig) vas sus-

(R 94 o riemiis Ripoanat t2 L) 8ol wiatefliagdimbl 55 she siigim ol wis Tigey
sol ution of 'ﬂa@?émﬂtmgflnﬁnﬁrdwhﬂstmbdwm i:la s.UH precipiatds wersfilteted off gnd i n
C160m Lo wished\ith, fisgansl, The dombine ””‘m% %%mﬂ%lsdv% Fovildoratedd -

~ PCT/ DK96/ 000g4cuo. The remaining crude product was stirred with diethyl ether. wﬁdlssolvéd stapnd
wat er (600 nL The m xture was_heated at ref|ux tenperature for 3 hours.

The sol vent st‘ F'@t?ﬂ;ﬁ' {oxime) was filterad o and thergisthyl stheriwas eyaporatad i vasyg
B oduct s PRABDE e cBf &%"F‘d 44 a0l OF YRR 230, o QMEF[PBER) 50 .

' the oxi ne deﬁl‘-l)/aﬂuld-ﬁ 1775 H¥ 1096-b03 riﬁ) 2%@2@(%9'2!‘1)' 80obréEtt, 4H)200

i n water # Izé ed a um ni um (125 cut into smal |l pieces
(05x 0.%c pleces were |eft for about 1 m nut e and sub-
sequently filtered off and washed with ethanol. The oxime derivative (25 Q)
was Ssus- ended in nethanol (2 L) and water (500 niL) and the al um nium
foil was ad ample 4,c resulting m xture was stirred for 5 days. The

preci pi t at esg\ppiRol3-hydtbRflad, 6 7%39%%?6%@%&%&9&3?6 aydtbbrohti@e WaTehaRd

met hanol sol utions were evapor at ed
tiomer A

20 (R.S)-4-Amino-3-ethoxy-4,5,6,7-tetrahydro-1,2-benzisoxazole 3a (17.5 g) was dissol-
ved in dichloromsthane (500 mL) and triethylamine (30 mL) was added at 5 °C. A
solution of (A)-(-}-a-methoxyphenyiacetyl chioride (22 g) in dichloromethane (80
mL) was added dropwise at 5-10 °C. The resulting mixture was stirred for 2 hours at
room temperature. Water (2 L) was added and the organic phase was separated,

25 washed with dituted hydrochloric acid and worked up as above. Yield 34 g. The dia-
stereomers of this mixture were separated by preperative HPLC on silica gel (eluted
with heptane/ethyl acetate 3:2). Yield of the less polar diastereomer B 13 g as an
oil. Yield of the more polar diastereomer A 11.5 g. Mp 96-97 °C. H NMR (CDCl3) 3
1.30 (t, 3H), 1.80-2.05 (m, 4H), 2.45-2.75 {m, 2H), 3.30 (s, 3H), 4.25 (g, 2H), 4.60

30 (s, 1H), 4.95 (dt, 1H), 6.85 (broad d, 1H), 7.30-7.45 (m, 5H). The diastereomer A
(3.7 g) was dissoived in 48 % aqueous hydrobromic acid (175 mL) and water (175

mL). This solution was refluxed for 1.25 hours. The solvent was evaporated in
vacuo. Dichloromethane and water were added. The organic phase was separated,
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vacuo. The remai ning crude product was stirred with diethyl ether.

Undi ssol ved star - ting material _(oxinme) was filtered off and the
di et hyl et her was evaporated in vacuo | eaving the title conpound as a
visceous oil. Yield 23 g. 1H NWR (CDCl 3) [err] 1.40 (t, 3H),

1.40-1.12.75 (m 4H), 1.90-2.05 (m2H), 2.50-2.60 (m 2H), 3.90 &groad t, 1
H, 15 4. 30qum9. Exanpl e 4 PCT/DK96/00084
4- am no- 3- hydroxy-4, 5, 6, 7-t et r ahydr o- ﬁ benzi soxazol e, hydrobrom de 4a
enan- tiomer A 20 (R S) 4- Ami no- 3- et gxy 4,5,6,7-tetrahydro-1

, 2- benzi soxazol e 3a (17.5 was di ssol - ved in dichl or onet hane (500
m) and tri weshed withwvaten ané finalh.diserrdad aThe; compinpd aqueous phases were eya-

(R -(-)-[erph bﬁwebsrmmﬁ ?iheP'i'H%éﬁieaé@e’d , Do pfocivifdted Werb iten 6#0

m.) was added dropw se at 5- err]C. The resulting m xture was stirred

for 2 hour saad the solvenis mmpeatad Llaaanngmeemp@me equdachydsehromidsmealt Aa (enanmi c
phase was Sﬁ ?gzgs a%%}t”ﬁ@éi&ﬁ d"btlﬂxr?lc%ﬁ% M{%bmﬁ Ex H\gng Bl ked up

as above. ereoners o IS mxtufe were
separ at eds b}'hproapda hydmbrdrﬁb@adirofsﬂanhangeB @blwascisolated coréspondinghefremny |
acetate 3: Zéiaﬁ}? g&lg. Fé the | ess polar diastereoner B 13 g as an oil.
Yield of th TNl &f di astereomer A 11.5 g. M 98-97 [err]C. 1H NMWR
(cbd 3) [err] 1.30 (t, 3H), 1.80-2.05 (m 4H), 2.45-2.75 (m 2H), 3,30
(s 3H), %g‘{‘ﬂ?' é_{) 4.60 30 (s, 1 H, 4.95 (dt, 1H), 6.85 (broad d, 1

, 7.30-7. . The di astereoner A (3.7 g was dissolved in 48 %
aqUGOUS hyd46(tamuuty!ﬂybdMoh?hmhb)-aﬂiydr@tm,s(ﬂ,?&etrahyM% 2-bbnzisoxazdle &a \as
refluxed for 1.25 hours. The solvent was evaporated in vacuo.

Di chl or of®t RARAHAMY At er were added. The organic phase was separ at ed,

WO 96/ 26929A mixture of crude 4-amino-3-hydroxy-4,5,6,7-tetrahydro-1 2-benz:soxazole, hydro-
PCT/ DK96/ 00 washe

b h et er Brtinide s, epeptiomar AJmm Exampls b (408 KRR IS Eia 1l mbtupat

porated in Wﬁfémiloﬁrfba'nie{' ebbiH gtt1=> {lo ¥@ & seriti6A of NéeH)(ﬁ2 igiiht £ ML, oFudter)
filtered off, he sol vents evaporated | eavi ure crude

hydr obr oni dlé’a§aﬂd% Q'e'ﬁ utyl dicaghpnate, (3 ghﬁ"%ﬁpr"e%vﬂe&'axa @ ({2 mL) was
Puri fi cati oggiéd %@Wz@@bo"me“gﬁfiat e{crrﬁé s'im%ﬁjalﬁrc?on‘? Jﬁ@d&%&%&?%%ﬁr c

salt of enantioner correspon rom di ast er eoner
B Exalater 6120 mL) was-added and pH was adjusted >10.by addmg a small amount of

I4e( g:r tlobgrrant | oneré}%?%m&n o >’?ﬁ L(Jrﬁé%? E@ﬁggbs?d%tﬁﬁreﬂﬂmﬂb@?ﬂhﬁﬁﬁ%&ﬂxaz0
4- ani no- 3- hytie organic phase- was sepgited and discarded By addition of 4HSO4 pH was
adjusted to 3-4 and the aqueous phase was extracted with diethyi ether (2 x 100
20 mlL). The combined organic phases were worked up as above leaving the crude
Boc-protected title compound. The pure title compound 5a was obtained by column
chromatography on silica gel (eluted with heptane/ethyl acetate/ethano! 7:3:1 Yield
0.9 g. Mp: 135 °C. *H NMR (CDCl3) & 1.45 (s, 9H), 1.75-2.10 (m, 4H), 2.45-2.70 (m,
2H), 4.50 (dt, 1H), 5.05 (broad d, 1H).
25
The corresponding enantiomer B was prepared in a similar way:
4-(tert-butyloxycarbonylamino)-3-hydroxy-4,5,6,7-tetrahydro-1,2-benzisoxazole, 5b
enantiomer B. Mp 134 °C. The NMR spectrum was identical to the spectrum above
for compound 5a.
30
Example 6
(+)-4-amino-3-hydroxy-4,5,6,7-tetrahydro-1,2-benzisoxazole, hydrochioride 6a (=(s)-
isomer.
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brom de 4a, enantiomer A from Exanple 4 (4.0 g) was dissolved in a 1:1

m xt urée of wat er / di oxane. After cooling to 10 [err]C, a solution of NaCH
(1.2 gin 12 nL of water) was added. Di-tert-butyl dicarbonate (3.5 Q)

di ssolved in dioxane (12 nL) was 15 added at 15-20 [err]C. The m xture was

stirred at. roomtenperature for 1.5 hours. Water (120 m_) was added and
pH was adj usWaP6R6Nhby adding a snmal | anount of NaOH. Af tRGTREPB4,q 1 or
additionally 30 m nutes, diethyl ether ( nm.) was added. The organic

phase was separated and di scarded. By addition of KHSO4 pH was adj ust ed
to 3-4 and the aqueous ase was extra dwth djet ether (2 x 100 20
m.). The cor@%@%ﬁwgs epaptiqEer A, fa fﬂ)&ﬂé&%%‘"ﬁé@'? S Wasdissolved in,ge
Boc- pr ot ect egl satméﬁdmwm HEhm emer (200 i) GRERAInd &arobﬁﬁtmmﬁd féry

col um chr omat ography on silica gel (eluted with hept ane/ et hy

acet at e/ et hahép hpuss.1 gqaluent was 9V§P°"M9d ang the-remaining, pikywas (’@9@"’9? iné ]
1.45 (s, 9H)y; 13rn3t5ur3 dl0sth@hotH eth%r4"{_’h3 pfécipitated crﬁﬁhllmé tife Céthpodndiwas®- 05

(broad d, 1 : The correspondi ng enanti oner was prepared In a
simlar way: f'ltered off Yield : 0.5 g. Mp 209-210 °C. [o]p = +18. 4° (c=1.0 M, methanol). tH

4- (tert-butyl oxycarbonyl am no) - 3- hydroxy-4, 5,6, 7-tetrahydro- 1, 2- benzi soxazo
l e, 5b Nl (DMBO-dg) dvPh.7532.05m, |48l), ZI55-2IBR (e @H) 4:25¢bsoaditntH); 8l40 o

t he spectrum above for conpound 5a. 30 Exanpl e 6

(+) - 4- ami no-(Broass.At). MSméz lfbl d5b4AMrty 49%, 2%&?&0@@3&3&!@#%%&1 oride
6a (=(s)- | somer . WO 96/ 26929

PCT/ DK96/ 00084 18 The

boc- pr ot ect etheetrrisomander (B-)-Bemer) wag prapared imeajcwamﬂmge«rw was di ssol ved

oot arp AT S SFsfon e 6 PRI A Bl BRECR. hieRiride g

remai ni ng oi Mp\gow-24 0S| (644 = 200° (c—ioanhiéHhHrfbl)OﬁH@HMRrﬂdMSMawg@
precipitated crystal l'ine t|t| e conmpound was f| |tered off. Yield: 0.5 g.

Mp 209-210 [tbespme &s forthg (3-)-enantiompeabgve, c=1. o met hanol ). 1H.

NVR
500 L bt Eoeduid,a {ds Bbofibl in %séév%néﬂ”’d@%g Hire3 gebatiibn ottld " o
(589 . diistefeomerico TA)-(-)@-miethoxyphenyiicyl savboRamiiv detivatives emam;smmil ng

way: 10 (-)-(R)-4-am no- 3- 2¥droxy 4,5, 6 7-tetrahydro- 1, 2- benzi soxazol e,
hydr ochl ota dka.oh modification 6f the method in Example 4 was-used to splitt off protectlng

groups.

(+)-3-hydroxy-4-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxazole, hydrobromide
6¢c

20 To the most polar diastereomer (9 g) separated via HPLC chromatography was
dissolved in dry THF a solution of 1M lithiumtriethylborhydride in dry THF (80 mL)
was added dropwise during 20 minutes at 0-5 °C. The mixture was further stirred
overnight at roomtemperature. The mixture was poured onto ice (500 g) and pH
was adjusted to 2 by addition of concentrated hydrochloric acid. To remove THF the

25 mixture was evaporated in vacuo. To the remaining aqueous solution was extracted
twice with ethyl acetate (50 mL). The remaining agueous solution was made
alkaline by addition of concentrated NaOH solution {pH = 11). Ethyl acetate (100
mL) was added and the organic phase was subsequently separated and worked up
as above. All of the thus isolated 3-ethoxy-4-methylamino-4,5,6,7-tetrahydro-1,2-

30 benzisoxazole enantiomer (4.6 g) was dissolved in a mixture of 33% Hbr in glacial
acetic acid (150 mL). The mixture was heated to 90 °C and stirred for an hour. The
solution was evaporated in vacuo. The remaining visceous oil was stirred with a
mixture of ethanol / diethyl ether 1:1. The precipitated hydrobromic acid salt was
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Mp 209-210 [err]C. [[err]]D=-20.0 (c=1.0 M nethanol). 1H NVMR and M5
spectra were the same as for the_(+)-enantjoner above. ___Conpound 8a
was resolved in a correponding way via HPLC separation of the

di astereoneric (R)-(-)-[err]-nethoxyphenyl acyl carboxam de derivatives of
conpound 15 7a. A nodification of the nethod in Exanple 4 was_used to
splitt of f pPWePsEERhg groups. PCT/DK96/00084
(+) - 3- hydroxy-4-net hyl am no-4,5, 6, 7-tetralydro-1 , 2- benzi soxazol e,

hydr obr om de 6¢c 20 To the nost polar astereonmer (9 g) separated via
HPLC chr omat ogr aphy was dissolved in dry THF a solution of 1M

lithiuntri efiitaredeffant dded ovemight inFagsn M¢429vmmaﬁgdﬁodwlae +R6i°ng
20 t 0O- C.T f th ht
Foont enper altidd MBotsagply 1Y MK A ME Shrctfa e Banfics Yo spedite of k-

adj-ust ed t ocgmidymikdiste! b&ﬁp@lﬁn&w@iﬁm@ﬁ%ﬁc'ﬁﬂﬁWHﬂ@d@éﬁﬁmﬂ'& { 6¢8\gp, THF
the 25 m xture was evaporat ed in vacuo. To the remaining aqueous sol ution

was extracted twice with ethyl acetate (50 nL). The remai ni ng agueous

sol’ution ﬁaf‘)%at ,éy.alrhgiwy&ﬁnm -£88 T AG a6 s @saaf.abﬁ&dwqw&ebwmaa (pH

= 11). (10 he organi c phase was
subs equent | yeqsapm@ﬁaaMpusu ftqsn the ayweamereqmer@f cﬁrhex%rnuisa derivast ed

210, BB % Gl 8T T Rl R R T

(150 nt). ThPL@détHﬁﬁin hgategh to 90 [err]C and Stl rred for an hour. The

sol ution was evaporated 1 n vacuo. The renaining visceous oil was stirred
with a m xture of ethanol / diethyl ether 1:1. The precipitated

hydr obr o ¢ ' It was WO 96/ 26929

PCT/ DK96ﬂ)OS'gﬁ‘“q’lé9 19 filtered

of f and dri 4, S)3Ethiogyrd-methytamino-48,6/7:tetrabydro- \2-bpozisogazdleda] C. [[err]]D

cpecira of TRE phulbn B oaRBs 5 TR o MR Rt LN IR 148,/

HPLC det er mmethanot (166 mL)Were added methylamine hydrochloride (15 g), a 33% solution

hyair obr om det metiperind T5 8L 1y edhalicl AREROIRFAr SiVeST A Folider, Einaly, .
car boxamisiesedium dyanobdrohydridd wagtadied {Z1g).] The [nhisturd JWlas- stnt‘ree overmigiht) Ivl

g;ﬂglngl )7 E\rc]:?gnatr'ng Salts weke ;lﬁet%d% and H@Ls%hgenttse E\rlgpr}:%fe% ih vaduo, E%Ryl ace%ge

(R S) - 3- Et hapit whtérakére! sfdedartd m%émﬁabydocbyladhfm concentrared NaOH
solution. The organic phase was subsequently worked up as above. The crude title

compound was used without further purification. Yield 4.8 g. 1H NMR (CDCl3) 5 1.40
20 (t, 3H), 1.65-1.80 (m, 3H), 1.85-2.00 (m, 1H), 2.05 (s, 1H), 2.45 (s, 3H), 2.50-2.60
{m, 2H}, 3.60 (t, 1H), 4.30 (q, 2H). '

The following 3-ethoxyisoxazoles were synthesized in a similar way :

(R, 5)-4-{4,4-Bis(4-fluorophenyi)butan-1 -ylaminoj-3-ethoxy-4.5,6,7-tetrahydro-1,2-
25 benzisoxazole 7b. 1H NMR (CDCla) & 1.35 (t, 3H), 1.40-1.55 (m, 3H}, 1.60-1.85 (m,

3H), 1.90-2.10 (m, 3H), 2.45-2.60 (m,2H), 2.65 (t, 2H), 3.70 (t, 1H), 3.85 (t, 1H),

4.30 (q, 2H), 6.95 (1, 4H), 7.15 (dd, 4H).

(R, S)-3-Ethoxy-4-(2-hydroxyethylamino}-4,5,6,7-tetrahydro-1,2-benzisoxazole 7¢

Mp 72-74 °C. 1H NMR (CDCl3) & 1.40 (t, 3H), 1.65-2.00 (m, 4H), 2.45 (s, 2H), 2.45-
30 2.70 (m, 2H), 2.85 (t, 2H), 3.60-3.70 {m, 2H), 3.75 {t, 1H), 4.30 (q, 2H).

{R.S)-3-Ethoxy-4-(1-pymralidinyl)-4,5,6,7-tetrahydro-1,2-benzisoxazole 7d tH NMR

{(CDCla) § 1.40 (t, 3H), 1.40-1.55 (m, 2H), 1.70-1.90 (m, 6H), 2.00-2.25 (m, 2H),
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To a solution of 3-ethoxy-4,5,6,7-tetrahydro-1, 2-benzi soxazol -4-one 2a (4.5
g) in met hanol (100 nL) were added nethyl am ne hydrochloride (15 g), a

33% sol ution of nmethylamne (5 nL) in ethanol, and nol ecul ar sieves (3
[err]) powder. Finally 15 sodi um cyanoborohydri de was added (7 g). The
m xture was stirred overnight. Inorganic salts were filtered off and the

sol vents evapWOM6@82Pn vacuo. Ethyl acetate and water wer #CAPRIHOWEY pH
was adj usted >10 by addition of concentrah«ad NaCOH solution. The organic
phase was subsequently worked up as above®“The crude title conmpound was
used without further purjfication g. 1H NWR (CDC 3) [err] 1.40
20 (t, 3H), 2.5052.804m, AR %ﬁﬁ(-"‘%‘l@oégﬂ@ﬂ% 2.05 (s, 1H), 2.45 (s,
3H), 2.50-2.¢R, 8)-4-(4 mdlé’llranyl&nﬁﬂ-1(-9|anﬁn61)3-eﬂw§9 48,6 ﬂﬂtrahydroq 2T$'&1zi?oF:§a-

foll owi ng 3- ot'hoxyl soxazol es were synthesized in a simlar way:

S) -4-[ 4, 4- Bi 26ié; merapamh)melbmylamme 30a and isolated as an oil. 1H NMR (CDCls)1 3
-yl am no] - 3- et hoxy t et rahydro-1 - 25 benzi soxazole 7b. 1H NVR
(coa 3) [errf 3§(§53l(|i 1@4)1 ;501(ra.02H), 35 (5, 1!31%)1 -68-2:00 {mg6H),13.00-2.20-fm, 2H),

L 90 2. 10 én@ @ﬂgo?(nf‘?*égf?s(ﬂ”ﬁﬁ?%?g {gﬁmtssﬂgnrﬁ 48044, 2+ %:10%7.86 (i -
(R S) 3- Et hot - (2- hydroxyet hyl am no)-4, 5, 6, 7-t etrahydro- 1, 2- benzi soxazol e
iy, 245 (s(PSpEHAheriSisRRR ot ot e Pueipyid 1 zpdidigpdlzbe

3.75 (t, 1H) isofats dstan &it)1H NMR (CDCls) 3 1.40 (t, 3H), 1.60 (s, 1H), 1.50-2.00 (m, GH)
(R S)-3-Ethoxy-4-(1-pyrrolidinyl)-4,5,6,7-tetrahydro-1, 2-benzi soxazol e

1H NVR ( RBO-2y0(ev, 6H).13.20 ({, t1H) 3430 (d, 2H), 7.1557.85(m25H). 1. 70-1. 90 (m
pCT/ Dﬁgg%ﬁoﬁ é)m - ngiPhenylpropanJ -ylammggt@&&zt? 5,6 7-tetrahyd5b-1 2-henzisoxa-

' 2.50-2. 80 (Gbc -
(R S)-4- (4( Zk%llém]gegée%ﬁ%%s aﬂyd‘%:nH‘rhl)hiiﬁ '%%h 10 (t 37) 1estor(ash;l(;lr)o1 ?021 %%nm

soxa- zol{ra, 4K}, 1.B5¢200 ¢m, Vi), 2126 aq.:eﬁ)amsne Bﬁldmaﬁtﬂ); 3654t.ctHRrs. th (i | .

1H NVR (CDC 3ty 1. 40- 1. 50 oH). 1.60 (s, 1 H),
1605 66 ( mbl[fééchﬁwzj’ig‘s%%( %”)5 2.45-2.6(()m(m H)ZH), 2.6(55(t, ;DH),

3.65 (t, 1H) (RB)SBIN-[3-(1D, H-dinydiiitenzopi;dcydolidpt-b-Bideta)propanet Dyljamino}-3-

o & 35, DOy 587 etialRiR | A paisibrabie, T el VIR Ll 3r1917;

3H), 1.60 (Sdih?ﬂhdi&rﬁ&[ﬂd[é?clbhapﬁﬁi)ylldene)piopﬁﬂhlﬂméO hiydrocBigride3{pfépated asi) ,

%y am nol 5. desisipding? O, Ghdm, (eel Vi, 37 A1 87k aRB SHBRHOEE Bn i oIH g

o 01 MNP 0%,y 900fs rith o8 i, dadees e, S8,
4.10 (t, 288 (m2H5 ass-szm (m73|-l)5 FEBH, (W), 495)(q,2H), SGX, THL, N.DG-70D, 11

- di_hydr Odlage%ﬁm; 51]09};&_??%%H),Sﬂg,ll_flggﬁ)nﬁr'%pane 1-yl]am no] - 3-

Exampie 8A
(R, S)-3-Hydroxy-4-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxazole, hydrobro-
mide 8a (Method c).

25 A solution of (R, S)-3-Ethoxy-4-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxazole
7a (3.8 q) in a 33% solution of HBr in glacial acetic acid (150 mL) was heated at 60-
75 °C for one hour. The solvents were evaporated in vacuo and a 1:1 mixture of
ethanol/ether was added. The crystaliine hydrobromic salt 8a was filtered off. Yield :

3.6 g. Mp: 184-186 °C.. 1TH NMR (DMSO-dg) & 1.75-2.15 (m, 4H), 2.65 (s, 3H), 2.60-
30 2.70 {m, 2H), 4.20 (broad signal, 1H), 8.60 (broad s, 1H).

The following compounds were synthesized correspondingly:
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15 et hoxy-4,5, 6, 7-tetrahydro-1, 2- benzi soxazol e, 7h. Prepared via the

3-(10, 11- di hydr odi benzo[ a, d] cycl ohept - 5-yl i dene) propyl ani_ne

hydrochl ori de (prepared as described in J. Og. Chem (1962), Vol. 27,
4134-37) and isolated as an oil. 1H NVR (CDC 3) [err] 1.40 (t,3H),
1.50-2.05 (m6H), 2.35 (q,2H), 2.40-2.65 (m2H), 2.65- 2.85 (m 2H),
2.85-3.50 (o699 65 (t,1H), 4.25 (q,2H), 5.90 (t,1H), 7. REIDPKIH084
(m1H), 7.07-7.21 (m6H), 7.21-7.33 (m1 H). Exanpl e 8A

(R S) - 3- Hydr oxy- 4- net hyl am no-4, 5, 6, te?ﬂahydro 1, 2- benzi soxazol e,
hydr obr o- m de 8a (Met hod c) 25 A sol ution of
(R S)-3-Et hW)%M(ﬁﬁmph@yﬁbmmeiWWUO&-DWW&B@KMMN—'I721

it 6o ' "7Betaseyazcle, hvimbromive S8l 26bRoarC b R fplEtPon 3 1 a1 80"
Cal  sa was () 2 TR i £ 5SS 20 35800, S8 (£ DHE £00 10 4 AR ThRAL"

(DMSO- d6) [ sr tH), 37 T5(R4H}, 7.85 (dd)) 4Hp.MS niiz, (%H)3992(MKE+, 80:)2138 (100 %7
4.20 (bro dgqsdz‘go 1H), 8.60 (broad s, 1H). The fol |l owi ng conmpounds
wer e synt correspondl ngly: WO 96/ 20929

PCT/ DK96/ 0008,18)-4-(2-Aoetyloxyethylammo)-a-hydroxy-4 5,6 7-tetrahydro-1 2Benzisoxazole,

(R, S)-4-[4,4-Bis(4-fluoro henyl but an-1-yl am no! édrox -4,5,6, 7-tetrahyd
ro-1 ,2- hVQf@hEQ"GIGQe&QaI 168bCo pdd.75-1.95Hmudrl), 80 db)

Ler] Loa 32 %%%F%ﬂ&édﬁ%szz 2 (W*B%@@z@ 215 420440 il e (s
o R e e gL O B

. 2 benzi Q)XQ;' é"ﬁyx "K}ﬁd oBYrW%g ﬁ%’ ﬁgﬁhyftg"'[é M‘Bﬂ@@'dm

1. 75-
Lerr], 75 indpgh e 2308 11 @ﬂ%ﬁ"ﬁé%@ 8}!?1 28427500,
(1\2!885 52 ?}d?az 3}10(31?% mfﬂo»llﬂl éﬁ/ﬁs Eﬁad s, “.2 Vgt?‘ghg'g)r 020:? ( MHGen;/f')sg?gz(glse
hydr obr o- gkﬁé"&ﬁ‘d 9@?5:)241 %)]c 1H NVR (DVBO-d6) [err] 1.70-2.30
8 .

Erl mz |.;|) : g@.ﬁ-ﬂ-@-ﬁﬂb en-1- y'ﬂh%m?—éﬂly%«?ﬂ 7f25 ??é%etra‘l'l o(fé%?%fﬁzfsoxi%ild\/s
(R S) 4 - %ﬁmafemgrﬂmwgcawww}ms purified \@%Mﬁ;taﬁoblﬂvloxv-ca vl-

, 2- benzi soxa&.m&uermtmadvﬁfcﬁ véa%‘éﬁaﬁhéﬁas Eaéc?.b@annfe*aﬂapr@aapm {e2qeyi a

the 4-tert. - but yl oxy-car bonyl - am no derivative, which was deprotected
~as descri betC. tH BMRIDMSIB-dg)d 117522.204m, 4H), 2.60-2.75 (m, 2H), 3.65 (d, 2H), 4.15

(broad s, 1H), 5.40 (d, 1H), 5.45 (d, 1H), 5.85-6.00 (m, 1H}, 7.70 (broad signal, 3H).
MS mvz (%): 195 (MH+, 9 %), 138 (57 %), 67 (100 %), 41 (92 %).

20 (R,S)-4-(4,4-diphenylbutan-1-ylamino}-3-hydroxy-4,5,6,7-tetrahydro-1,2-benzisoxa-
zole, hydrobromide 8g. Mp 221-222 °C (ethanol). t1H NMR (DMSO-dg) § 1.45-1.65
(m, 2H), 1.70-2.10 (m, 6H), 2.55-2.75 (m, 2H), 3.05 (t, 2H), 3.95 (t, 1H), 4.20 (broad
s, 1H), 7.15-7.40 (m, 10H). MS m/z (%): 363 (MH+, 100 %), 138 (89 %).

(R, S)-4-(4-phenyibut-1-ylamino]-3-hydroxy-4,5,6, 7-tetrahydro-1,2-benzisoxazole,

25 hydrobromide 8h. Mp 202-204 °C (ethanol). 'H NMR (DMSO-dg) & 1.55-1.65 (m,
4H), 1.70-2.156 (m, 4H), 2.50-2.70 (m, 4H), 3.00 (broad t, 2H), 4.25 (broad s, 1H),
7.15-7.35 {m, 5H). MS m/z (%): 287 (MH+, 6 %), 138 (100 %), 91 (42%), 87 (63%).
(R, S)-4-(3,3-diphenylpropan-1-ylamino}-3-hydroxy-4,5,6,7-tetrahydro-1,2-benzisoxa-
zole, hydrobromide 8i. Mp 218-220 °C (ethanol). *H NMR (DMSO-dg} 3 1.70-2.10

30 (m, 4H), 2.40 (t, 2H), 2.55-2.70 (m, 2H), 2.95 (t, 2H), 4.05 (t, 1H), 4.25 (broad s,

 1H), 7.15-7.40 (m, 10H). MS m/z (%): 349 (MH+, 5 %), 138 (100 %), 67 (30%).
The following compounds were prepared in a similar manner exept that the title

SUBSTITUTE SHEET



[err]C. 1H NVR (DVMSO-d6) [err] 1.75-2.20 (m 4H), 2.60-2.75 (m 2H), 3.65
(d, 2H), 4.15 (broad s, 1H), 5.40 (d,_1H), 5.45 (d, 1H), 5.85-6.00 (m
1H), 7.70 (broad signal, 3H). MSmz (9%9: 195 (MH+, 9 %, 138 (57 9,

67 (100 %, 41 (92 % . 20 (R S)-4- (4, 4-di phenyl but an- 1

-yl am no] - 3- hydroxy-4,5, 6, 7-tetrahydro-1 , 2- benzi soxa- zol e,

hydr obr oni deWe6/26939 221- 222 [err] C (ethanol). 1H NVR ( DMSO- €T

1. 45-1. 65 (m 2H), 1.70-2.10 (m 6H), . 2.55-2.75 (m 2H), 3.05 (t, 2H),
3.95 (t, 1H), 4.20 (broad s, 1H) 7.827.40 (m 10H. MS iz (%: 363
(MH+, 100 %9, 138 (89 % ( 4(4 phenyl but - 1

-yl ani no] - WMQIGGW@@RQWGFGCGPNQ@%&E|3Jo§a'b&“e,spisl' dieting ietheri de

8h. M 202- QQG)[err]C (ethanol). 1H NIVR (DI\/BOdG) [err] 1.56-1.65 (m
4H) ©1.70-2.'15 2.50-2.70 (m 3.00 (broad t, 2H), 4.25 (broad
s,”1 H, (Hrs)r’d-{N-[%{m ﬁﬂ-ﬂbimdroquqa lobept-§-yidenelppanad isotnok3- 91

o no- Syt 6 Bpbafydd, S g RpEOR Abiromid, 3, p 226230

hydr ob d LT i (ﬁmﬁgﬁgg
1?’75%?233 3gd&” 1“%%9(%,&)@%5@ 2'4'7"6 2\(1%5&'2%% 2. '5'(t,3[02yl-g%'4'2?'05

g t/(5 ili%é ?125111-&%7 2H), 377-&87 (m1|tl;r5|8a(l_,'(hih, 7M.28§m.8ﬂ)zm9/1)vz @a)adaaww :

% , 2 go Q ng conpounds were prepared in a

similar mngg'%ﬁé@tzﬁg’t%ﬂgat(f‘ﬁ@ 420" SO enT S 50° PO

PCT/ DK96/ 00¢84S)-4-[N-[3-(10, 11-d|hydmd|benzo[a d}cyclohapt-s-ylldene)prdiﬁne- -yljmethyptasnds

\(/vg(r)? cryst alnl:ih%fg tIyBPonan fs?‘??eéa%u %2— riznso@azgle hyé)rz)br%rmlg'e e&l? yIkll eﬂbe '
RS) - 4- I

( ]) [ Nol ?mk@ {elkcdi T MR ‘Wi@ra Ia:@ ﬂh%ﬁib(ib?ﬁm%!ddjfbs)(mﬁi'ﬁ@%sl

hydr oxy-4,’5, 6, 7-tet ro-1, 2-benzi soxazol e, hydro rom
MO 228- 230 @, THY, d84-%.43 B[NV, 6[8125@;“-5) 7105-7. B0 X 8HY . MS rivn @h): 403. (MHQ 65

(111, 7. 0dodss MR, 23eenr. 1og Xy B i, "0 7283 (70 13

(419, 43 ( 1ASH4-[N-3-(Phenothiazin-10-yi)propane-1 P/l]amlno]-a-hydroxy-fl ,5,6,7-tetrahydro-
(R S)-4-[ N[ 3_890 11-di hydr odi benzo[ a, d] cycl ohept - 5-yl i dene) pr opane- 1
-yl ] met hyI a-1,2-benzisexazoie, thygrebromides 8. Pti&7r1aﬂ9y?ﬁ NMB B M@ﬂ@

hydr ob d 17 6 2.10

(ary . 255 o, 2502 himar, 316 an (el 5 98 65 ) oA 20 i f

(309 138 CRATA e T T (R G e N3 { PhewoL i At 10-31) ot epane- 1
%, enot hi azi n- ropane-

-yl Jam no] - %gﬁﬁlp y‘“ﬂ@%h t et r ahydr o- 1, 2-benzi soxazol ey Prop

hydr ob d¢R, $)l4- -{3% “midviniia Xy -

(?1/1 ZSIC—)D ror2n 53 2. 71['(mrg1{1“';kBEM Ig')%d*l‘gl‘h'ﬁ] 3ﬁ||g)50]-[38hydl_r|)o -255()8}'7?&26 g{oll—b

6.97 (dd, 2H)1 ,2-penzisoxazole, hydrobmommes(mwpﬂas-was A £d6c). THISMR (BMSO3dg 8 256
(79 0 009

(RS- 4- BR [06r250 [ro oy 328 U 6D12-5E72 AR (A Pl 353635, 2ty 428 (6T £

hydr o- :h 362-4mn(zm PN A7.0B7.2 N YA, 8HY, 018 Az (R 408 (MHS- 495, 268 7s6)), -138H

NMR ( DVBO- d 65-2.20 (m8H), 2.26 (s,6H), 2.55-2.80 (m5
3. 1553.35 (2%9%”‘{&4“@”]% (m4 :t,% 4. 47 (mslH)H) 7.03-7. 21 (EntFDH) VB

Mz (%: 40%A854-[NV4,4- lﬁﬁ@-l(o?ﬂ%utai\-'-‘?ﬁyllamino]-s-hydroxy-4,5,6,7-tetrahydro-1 2+
benzisoxazole, hydrobromide, 8n. Mp 217-219 °C (dec.). TH NMR (DMSO-dg) &
25 1.55-2.18 (m,8H), 2.25 (d,6H), 2.52-2.75 (m,2H), 3.06 (t,2H), 4.13-4.27 (m,2H),
7.03-7.20 (m,8H), MS m/z (%): 391 (MH+, 7%), 195 (15%), 145 (80%), 138 (92%),

105 (100%)
(R, S)y-4-[N{1,1-Di-(2-tolyl)but-1-en-4-yljmethylamino]-3-hydroxy-4,5,6,7-tetrahydro-
1,2-benzisoxazole, 80. Mp 177-179 °C. 1H NMR (DMSO-dg) & 1.70-2.14 (m,8H),

30 2.21 (s,3H), 2.36-2.80 (m,6H), 3.15-3.40 (m,2H), 4.35-4.47 (m,1H), 5.74 (t,1H),
6.98-7.30 (m,8H), MS m/z (%): 403 (MH+, 19%), 266 ’(40%), 143 (77%), 138
(100%), 105 (49%), 67 (20%)
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(30%, 43 (100% (R S)-4-[N[4,4-D - (2-tolyl)butan-1

-yl ]am'no] - 3- hydroxy-4,5, 6, 7-tetrahydro-1, 2- benzi soxazal e

hydrobrom de, 8n. My 217-219 [err]C (dec.). 1H NMR (DMSO-d6) [err] 25
1.55-2.18 (m8H), 2.25 (d,6H), 2.52-2.75 (m2H), 3.06 (t,2H), 4.13-4.27
(m2H), 7.03-7.20 (m8H), MS mz (%: 391 (M+, 7%, 195 (15% . 145
(80%, 138 (WOU26929 105 (100%) ( g Pclribicsbbonts

(R S-4-[N[1,1-Di-(2-tolyl)but-1-en-4-yl lnet hyl am no] - 3- hydroxy-4,5,6, 7-te
t rahydro- 1, 2- benzi soxazol e 80. I\/|o -179 C. 1H NWR (DI\/SO d6) [err]
170214(m8H) 30 2.21 (s 2.36-2.80 (m6H), 3.15-3

4.35-4. 47 (6FISy4-IN- 174-Qlr(,21tn)y|)but-1-en%vlhmm%armmxm §ibsl- (e:éahmwm

199, 266 (8900 isosazold, Hydrobronude, 8p’ Mp 289-2112c (Hd). 1B NMR DMSO-dg) 5

WO 96/ 26929

PCT/ DK96/ 00
S 4 [N 1, ﬁ%‘bggs (JH). 222 (s3H), 2.27-2.45 (m,2H), 2.54-2.73 (M23H), 3.1 Re.2H),

Ewd 1ben 4dﬂl.]ﬁama40(fn.3 V@I7 34 1H),56.96-7.26(m.Sh) IMS. m/2>(%): 389:(Mhte, S04k o143
T obr 2 1H NMR ( DMSO- d6
(y m 22%(%%%}’1%@?3 05 R0, BTYRRR L 51 5 S5 78 (m oH) 3,11

4.16 4.24 (m1H), 5.73 (t,1H), 6.96-7.26 (m8H), MBS mz (%: 389

(M+, 5%, 143 5 &?gg) 138 (100% 105 (29%, 67 (449% . Exanpl e 8B
(R'S) - 3-Hyd E! hyl am no- 4,5, 6, 7-tetrahydro-1 , 2- benzi soxazol e,
hydrobro-  (RiS)ed-Hairéty=4methylamino-416,6:7-tetrahydrod , 2-benkisoxazale, bydropre-o
the nmethod in f preparing conpound 8a and sim | ar
derivatives™ deEéaWaglchﬁ?)Son of di-tert-butyl dicarbonate (3.56 g) in THF
ESOS;YLé WﬁﬁTMh’imbthOdas an aftbrriatios wéy dto the method in Example 8A of preparing
(R et hox no-4 7-tetrahydro-1, 2- benzi soxazol e, hydrobro- 15
m de 3a (2. 68 %\QP abapﬁﬂ‘%é' qﬁ?ﬁ’ ﬁ%te(Z.O? g) in water (25 mL). The

m xture was stirred at roomtenperature for 20 h and evaporated. Water

8T 2 o i S5 B ) e

evapor at ed, safifiohit¢ |5 RES)-3lethoigs-amino 4,6 Me:%hyar@nz-bewzumdzbleg Iniydrobro-
petroleumto gl ve S) - 3- et hoxy- 4- ( tert. but él oxycar bonéﬁ)a@bgqﬁ?; 5,6, 7-
20 tetrah§diyde -%@mzmt%ssetyn@@r@natw 1.0)10 watey

I n m ner @) M GféPBr RO hSdid ev: lﬁdg)éﬁdgd t he
sai d corrpounc?s (1. Ogof rrragt hyl 1 od| de é(zdh?gdtbngr\ﬁfia%é?_FSOMJ The

m xture was tathe resitiue a &\ermgmreamas extractediwith stherdS+&0 mih F° ineghided
to destroy gysdmc eRdracts were dried and evaporated, and the residue was recrystaliized from

ether/light petroleum to give (R, S)-3-ethoxy-4-(tert. butyloxycarbonylamino)-4,5,6,7-
20 tetrahydro-1,2-benzisoxazole (2.69 g): mp 111-113°C. 60% Sodium hydride in
mineral oil (425 mg) was added in small portions to a solution of the said compound
(1.00 g) and methyl iodide (2.18 mL) in THF (45 mL). The mixture was stirred
overnight at room temperature and methanol was added to destroy excess of
sodium hydride. After evaporation, water (25 mL) was added to the residue. Extrac-
25 tion with ethyl acetate (3 x 50 mL), drying and evaporation gave (R, S)-3ethoxy-4-(N-
methyl-tert.butyloxycarbonylamino)-4,5,6,7-tetrahydro-1,2-benzisoxazole (1.05 g) as
a yellow oil. 'H NMR (60 Mz, CDClg) § 1.40 (t, 3H), 1.55 (s, 9H), 1.65-2.2 (m, 4H),
2.55 (m, 2H), 2.60 (s, 3H), 4.35 {(q, 2H), 5.20 (m, 1 H). A 33 % solution of hydrobro-
mic acid in glacial acetic acid (15 mL) was added to (R,S)-3-ethoxy-4-(N-methyl-
30 tert--butyloxycarbonylamino)-4,5,6,7-tetrahydro-1,2-benzisoxazole (1.05 g) and the
mixture was stirred at 80 °C for 25 min. After evaporation, 33% hydrobromic acid in
glacial acetic acid (15 ml) was added to the residue and the mixture was stirred at
80°C for 25 min. Evaporation and recrystallization of the residue (acetonitrile-
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sodi um hydri de. After evaporation, water (25 nL) was added to the residue.
Extrac--25 tion with ethyl acetate (3 x 50._nm), drying and evaporati on gave
(R, S) - 3et hoxy-4- (N

met hyl -tert. butyl oxycar bonyl am no)-4,5, 6, 7-tetrahydro-1, 2- benzi soxazol e

(1.05 g) as 96éﬁellowml 1H NNR(6O VHz, CDd 3) [err] 140&1{%@0‘&1

1.55 (s, 9H) ,WO926929> (m 4H), 2.55 (m 2H), 2.60 (s, 3HP
2H), 5.20 (m 1H). A 33 % solution of hyd Qbro- mc acid in glacial
acetic acid (15 rrL) was added to (R S)-3- &hoxy 4- (N-met hyl - 30

tert-butyl I 6, 7-t et 1, 2-

and the | rckaanarelneD geve heied oazpq%ﬁﬂ?éé’ir‘é’w in5 THERTOGRES 4H NAJBGB0 B
33% hydr ob dded to th
resi dﬁergnéoﬂfe‘b} ulr@ \‘/'\'/a%g&?gk %ﬁg%w(éw{f) 5'?)‘ TSE\ellapgr at ?on gnd
recrystallization of the residue (acetonitrile- V\D 96/ 26929
PCT/ DK96/ 000

et hanol - et her ?‘%&Mﬂé’mﬂq@"cﬁﬁ)mﬁmﬁ%@ﬁ sipyilar mel’gﬁ"lg sthyl iodidennR
(60°Miz, 5 sidoffiehyiiaide: (M 4H), 2.75 (m 2H), 2.85 (s, 3H), 4.35 (m

1H). he foll ow ng, corrpound was prepared in _a simlar manner by using
et hyl iodide (ﬁnS) 4 Ethviaminer3hydraxy-4.9,8, /itetrahydro-1,2-benzisoxazole, hydrobromide

hyar bbr ori e 96 B JBBrE <L Mrofe Bostob i ataek sl HOSE BRIAFE R 8 1.90,

NVR (60 MHz, t 70 2 3.25
91 (50 142, 56l a0s ot 2 7 21 dps o S sl 1 70 (24,
(R'S) - 4- (2 Hydroxyet hyl am no) - 3- hydr oxy-4, 5, 6, 7-tetrahydro-1

, 2-benzi sq gﬂ.ﬁr hydr obrom de 9a To a sol ution of
(R S) - 4- (2 acet xyet | am no) - 3- hydr oxy-4,5, 6, 7-tetrahydro- 1, 2-
benzi soxazol €A, meetby!a(rmne)-g-}wydmm.ére 73etmahydroat, 2ehateisadazole,

aqueous 15 Hﬁ&d%r&’n?deﬂ’e m xture was heated at 100 C for an hour. The
.sol vent was ted in vacuo and the remaining oil was dissolved

I'n ethanol . Upom selutipn oh {A;8)-4(2-acetylvxyethylaniincle3-hydraxy-4,58, 2-téteahydro-1 |2

hydr ob 1 d

1 itered of f DBttt RRKIotRy 84 11 8,0) e Gier 150 7ie) YIS o " dducbus

*(DVBO- d[ er1|5] HBrd7 miL)1 The-mixfire Wwas Heldled 4t 10D 7T 89 aprhout HIhe s6iverit was évapd2H) ,

- 3.10 (t,

3,65 (br oa 18180 vAduo 8na thd reriaifibg’aif WaE pibspbelll effandi. jichiaboratifor

138 (33 %, @majotiactidd of tdeftianol, the hydrobromide salt of cotfipound 9a crystallized
and was subsequently filtered off and dried. Yield : 0.9 g. Mp 172-173 °C. 1H NMR
(DMSO-dg) 8 1.70-1.95 (m, 2H), 1.95-2.30 {m, 2H),2.65-2.756 {m, 2H), 3.10 (t, 2H),

20 .70 (q, 2H), 4.25 (broad s, 1H), 5.20 (broad s, 1H), 8.65 (broad s, 2H), 11.95

(broad s, 1H). MS m/z (%): 199 (MH+,16 %), 138 (33 %), 67 (91%), 41 {100 %).

Example 10

(R, S)-4-[N-[4,4-Bis{4-fluorophenyi)butan-1-yl]-N-methylaminoc]}-3-ethoxy-4,5,6,7-
25 tetrahydro-1,2-benzisoxazole 10a

To (R, S)-3-ethoxy-4-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxazole 7a (1.0 g} in

methyl isobutyl ketone (MIBK) (10 mL) were added bis-4,4-(4-fluorophenyi)-1-butyl-

chioride (2.0 g), potassium carbonate {1.0 g), and potassium iodide (0.5 g). The mix-

ture was refluxed overnight. Inorganic saits were filtered off and MIBK was evapora-
30 ted. The remaining oil was purified by column chromatography on silica gel {eluted

with heptan/ethyl acetate 2:3). Yield of the title compound as an oil 1.6 g. 1H NMR

(CDCl3) 6 1.35 (t, 3H), 1.35-1.50 (m, 2H), 1.60-1.75 (m, 3H), 1.90-2.05 (m, 3H), 2.20

(s, 3H), 2.35-2.60 (m, 4H), 3.60 (t, 1H), 3.85 (t, 1H), 4.25 (q, 2H), 6.95 (t, 4H), 7.15
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Exanpl e 10 (R S)-4-[N-[4,4-Bi s(4-fl uorophenyl)butan-1

-yl ]-N-net hyl am no] - 3-et hoxy-4,5,6, 7- 25 tetrahydro-1 , 2-benzi soxazole 10a
To. (R S) - 3=et hoxy- 4- net hyl ami no-4, 5, 6, 7-tetrahydro-1, 2. benzi soxazol e 7a
(1.0 g) in met hyl isobutyl ketone (MBK) (10 nL) were added

bi s-4,4-(4-fluorophenyl)-1 -butyl - chloride (2.0 g), potassium
carbonat e (WO®6§929 and potassiumiodide (0.5 g). The mi x- PCIRKR6BOORAS

refl uxed overnight. Inorganic salts vver§ filtered off and M BK was evapor a-
30 ted. The renmaining oil was purified col utm chr omat ogr aphy on silica

gel (eluted with heptan/ethyl acetate 2:3). Yield of the title conpound
as an oil (dd4p). 1H NVR (cbAd 3) [err] 1.35 (t, 3H), 1.35-1.50 (m 2H),
1.60-1.75 (m 3H), 1.90-2.05 (m 3H), 2.20 (s, 3H), 2.35-2.60 (m 4H,

3.60 (t, 1H), 3.85 (t, 1H), 4.25 (g, 2H), 6.95 (t, 4H), 7.15
WO 96/ 2692The following 3-ethoxy derivative was prepared in a oorrespondmg manner :

iy ! CORREAL N8 Diheryi My mtylapingl 3 oot 867 byt 21

Co‘r res pos dbengzisexazele, 10b Rripﬁ)ed4vna-élk)(|duoh With M»Dlphanyl- -butyhodnde, 29a
-yl)-N-net hyl am no] - 3- et hox 6, 7-tetrah 5 benzi soxazol e,

10b. Pr epafiadispiated ag\an-eil. ﬁ"ﬂMa (@Dl h@&ﬂ 3k|)sbﬁ3§'l1|-5Qj("Ge2HX2 d¢60-1.70and

i solated as_a 3 er, 3 1

1.60-1. 70 91(1&4 2%1%@] (29?081)&{5 §H) %@%Séém,?ﬁ) ‘%25%6 &ﬁgéﬁ%(?
3.55 (t, 1tfi), 428fg,@H), 7.10-A8D (m?10M).(q, 2H), 7.10-7.30 (m 10H. 10 The
fol | ow ng conpounds were prepared in a simlar manner exept that the

al kyl ati ons were perforned in acetone w thout addition of potassiumiodide.

(R S) - o [ The-follbwing compounds were prepared in a snrmlar manner exept that the

- di hydr odi benzol a, d] cycl ohept - 5- Ildene)propane 1-
ani no] - 3- 8l ﬁ)ﬁ'ﬁ?&&s weg Peff%'s) tonewithout PQQR'&ES}/ B°ta§9&'¥" iPdidear ed via

al kyl ati on(R, 5)-44N-{B-61d, 1@~d1ﬁydrédib§ﬁi@f&' &]@Fﬂ&{e}n@gﬂﬁénﬁcﬂﬁabaﬁe-&ﬂ- P}r;am‘yt-

- propyl brom de r epar ed as describ 196 Vol . 27,
4134-37) aPing] -aw@ay-éss,ﬁﬁ-tgtmhyq'n-m-banmsosm. Oq areyargd:ma

% S,g % ;g with Hm 1 %ﬁ‘ly%r&ﬁb ﬁﬂg} 'ﬁoyc%h%ﬂt-ééfllagi e); 3. |_ﬁt‘&pxlbromﬁiég: I_&ﬂ&l%ﬁ)
5.88 (t& ¢§ desc mab Qm 19§n,§p1427[ 1 -ﬂ)nnd(lgolataw gutailn1H

ot epar od B, REDCE) &30 Aep 146@1%(@% fei 205 i 58 a0 Gl 2200
7000228l 2T 2 ke g S aP A P 02K,
2.35-2. 60 $:8B4k)H).5.68-730 (mipH) 4.23 (q,2H), 7.00-7.17 (m 8H)
{R,S)-4-[N-[4,4-Di-(2-tolyl)butan-1-yl}-methylamino}-3-ethoxy-4,5,6,7-tetrahydro-1,2-
20 benzisoxazole, 10d. Prepared via alkylation with 4,4-di-(2-tolyl)-1-butyliodide, 34a
and isolated as an oil. 1H NMR (CDCIj) 3 1.28 (t,3H), 1.42-1.56 (m,2H), 1.60-1.80
(m,4H), 1.87-2.05 (m,3H), 2.20 (s,3H), 2.26 (dd,6H), 2.35-2.60 (m,4H), 3.60 (t,1H),
4.23 (q,2H), 7.00-7.17 (m,8H)
(R, S)-4-[N-{1,1-Di-(2-tolyl)but-1-en-4-yljmethylamino}-3-ethoxy-4,5,6,7-tetrahydro-
25 1,2-benzisoxazole, 10e. Prepared via alkylation with 4,4-di-(2-tolyl)-3-butenyliodide,
36a and isolated as an oil. 1H NMR (CDClaj) & 1.33 (t,3H), 1.565-1.80 (m,4H), 1.90-
2.07 (m,2H), 2.17 (dd,6H), 2.26 (s,3H), 2.45-2.67 (m,4H), 3.57 (t,1H), 4.26 ( q,2H),
5.81 (t,1H), 7.00-7.17 (m,8H)

30 Example 11 (Method c))
(A, S)-4-[N-[4,4-Bis(4-fluorophenyl)butan-1-yl]-N-methylamino}-3-hydroxy-4,5,6,7-
tetrahydro-1,2-benzisoxazole, hydrobromide 11a
All of the product 10a (1.6 g) from Example 10 was heated at 80 °C in a 33%
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(R S)-4-[N[1 ,1 -Di-(2-tolyl)but-1 -en-4-yl]nethylam no]-3-ethoxy-4

, 5,6, 7-tetrahydro- 25 1, 2-benzi soxazol e, _10e. Prepared via al kylation with
4,4-di-(2-tolyl)-3-butenyliodide, 36a and isolated as an oil. 1H NWR
(cbA 3) [err] 1.33 (t,3H), 1.55-1.80 (m4H), 1.90- 2.07 (m2H), 2.17
(dd,6H), 2.26 (s,3H), 2.45-2.67 (m4H), 3.57 (t,1H), 4.26 ( q,2H), 5.81
(t,1 H), 7.008079 m8H) 30 Exanple 11 (Method c)) (R%T’D%W
S)-4-N-[4, 4-Bi s(4-fl uorophenyl) butan-1 26
-yl ]-N-met hyl am no] - 3- hydr oxy-4, 5, 6, 7-
hydr obrom de 1la | of the product 10a (1.6 from Exanpl e 10 was

hg ated at g@ol}tg‘qn] of nyﬂr%ge\;gb,gomldg in glacnIaI acqgg( acid 18%2@.) for 1 hortr}r). The solvent
PCT/ DK96/ 00G#es evaporated in vacuo. The remaining crude product was repeafediy di i on
of hydrogen br om'ac?e in glacial acetic ac?d (QC{’ m) for 1pﬁour.y _'ﬁsagéo*g'/‘ent
was evapor atettanol ans:gvaporated iaeUa Jher tamaipingdviseeanssoll cyas dissiojved in

di ssol ved i mylacial gtiehiédeid @BME)Y anPivaier{1s . ARBRrBaz8bni S

oi |l was di ssrbql ved in - gl aciE)e/lI acet | 3 g@.’ﬁé‘a}%h anggﬁ{gter MEQ%?E# was
added. Af SeMighte 8RcRMOIPRGOUS Mowdes o ithe title compaunghtta terpained: This powderi t | e

T 1 ered of (vaS SBHdYdith Hibehy NG And fiterdl ot pteF Ly i vacfb BY spRic for 24
anor pheous hotirs: ithe piude amosphadisdiydsebroiviide was.cdlledtpdo¥ield 12. Mp 6870 1GR
(broad s, oGP, BEPrecSdy a i .00 15 ol Bee2 70 oo rpr "
% 100 ( 1o sty i, o130 Wrbed PP2fiiets I T, a8l A 710 Y. o (a2

pr epar ed fon 4dd)c MBaafzdfigt i iMidart0 %), 203 (13 %), 138 (100 %), 109 (12 %), 67 (58
(RS4-[-N 4- Di phenyl but - 1-yl ) - N- et hyl am no] - 3- hydr oxy-4, 5, 6, 7-tetrahyd
ro-1,2- 15 benzi soxazol e, hydrobrom de 11b. M 174-176 C (ethanol/ diethyl
ether 1:1). 1H NVR (DMSO-d[err]) [err] 1.50-2.10 (m 6H), 2.60-2.80 (m

4H), 3.15-3.40 2 3, 30 . .S, 3H), 3.95 (t, 1 4 40 (broad s, 1H),
| 7.H)15- 7.45 ( °1%®W‘“§D§‘W¥%/§?W Pﬁlﬁbﬁmpamgdg%?"ﬁ%wrﬂ RREF 4994 . K
20 Exanpl e 18,3)-4—[—N-(|4,4—Diphegylbult-1 -yl)-N-mathylamino]-3-hydrt(:>jxy-4,5,6,7-tetrahydro-1 ,2-h g
o1 o sk, Thtayoriaa 3B 17478 5p ethancd byl eiher 1:£7. YA

R S) - 3- hyd -(OMSO ' , @iyt ot I R- v, - :
§1ydr Zjbr om'ydmg (( 7.0 3@ ?nmg@%ﬁg ﬁ'ea;(lj)f 2 |Ogg:g§e(9%15%s ’rr?'?gasﬁg@mf g‘r*)'(%gb%_)

s, 3H), 3.95 (t, 1H), 4.40 (broad s, 1H), 7.15-7.45 (m, 10H). MS m/z (%): 377 (MH~+,

100%), 240(56%), 138 (49%).

t etrahydro-1, 2- benzi soxazol e,

20 - Example 12
{R, S)-4-(N-tert-Butyloxycarbonyl-N-methylamino)-3-hydroxy-4,5,6,7-tetrahydro-1,2-
benzisoxazole 12a
To a solution of (R, S)-3-hydroxy-4-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxa-
zole, hydrobromide 8a (7.0 g) in a mixture of dioxane (50 mL) and water (80 mL)
25 were added at 10 °C NaOH (1.1 g) and a solution di-tert-butyldicarbonate (6.0 g) in
dioxane (20 mL). The mixture was stirred at room temperature for 1.5 hours. Water
(150 mL) was added. After stirring for additionaliy 20 minutes diethyl ether (100 mL)
was added. The organic phase was separated and discarded. pH of the aqueous
phase was adjusted to 4 by addition of KHSO,4. The aqueous phase was repeatedly
30 extracted with diethyl ether (3 x 100 ml). The combined organic phases were

worked up as above. Yield 5.3 g. Mp 1561-152 °C. 1H NMR (CDCl,) 8 1.50 (s, 9H),
1.65-2.10 (m, 4H), 2.55-2.65 (m, 2H), 2.75 (s, 3H), 5.15 (broad s, 1H).
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25 were added at 10 C NaCH (1.1 g) and a solution di-tert-butyldi carbonate
(6.0 g) in di oxane (20 nl). The m xture was_stirred at roomtenperature
for 1.5 hours. Vter (150 nL) was added. After stirring for additionally
20 m nutes diethyl ether (100 mi) was added. The organi c phase was
separated and di scarded. pH of the aqueous phase was adjusted to 4 by
addi ti on of WeHS36929The aqueous phase was repeatedly 30 ext r BET@ ¥

di ethyl ether (3 x 100 ml). The conbi ned gani ¢ phases were wor ked up
as above. Yield 5.3 g. M 151-152 C. 1H i (CDA 3) [err] 1.50 (s, 9H),

1.65-2.10 (m 4H), 2.55-2.65 (m 2 27553,5.15 broad s, 1 .
VO 96/ zagngy theH)same method was syntheksQ ( g ( H

came mot hodta rbonyl -hydroxy-4,5,6,7-tetrahydro* {,2-benZi¥oxd1€
same net hodmw;s;, siﬁt"'Be‘gP"“&"a onylamino)-3-hydroxy y okl

(R-S) - 4- (t ezeled@by Mp«y 5186 7G| (fromathylacsiate-dight petrleum).t et r ahydro- 1
, 2- benzi soxa- zole 12b. Mo 175-177 C (fromethyl acetate-Iight
petrol eum. 5 Exanple 13 (R S) -4-(N- tert-butyl oxycarbonyl -

et hyl anm n®) Examplefi8y| oxynet hyl oxy-4,5, 6, 7-

(R PR fons R AR Sl aggmerio-4567

4,5, 6, 7-t et tetiahgdro-1,2°bdrzistixaecleA3ac 12a (5 g) in acetone (50 nL) was added

ol uti on of 1B aptsensigh SRR RSN E A S b

added and t 4®,G7btraifydios) ,z-bbhi:sdxazolm (8 acbtmeg(aomL)aﬁés addai cauti-

e L e b K e o B BN R e

d 13 ;
i 0 gg?u n 0 Zﬁlggﬁ?éthyﬁbdnde gﬁsgqygh eeashaxm ﬁm) wab a?daeGSan&P% g(:j.itsu:é@u/a% stifrel,

5.85 (dd, 2fyem g'Rt "36?'%'?'6 ﬁ?éfﬁa%’e'ﬁr&iﬂfﬁﬂmﬁ PB%"B%@CEIH nBVanar 6@"&%

contai ned 2eHrothalbgrabhy bn”smca %el (eluted with heptane/ethyl acatate 3:2) yielded 399 of
- (N-tert-butyl oxycar bonyl I"am no) - 2- pi val oyl"oxynet hyl -4, 5, 6, 7-tetrahy

dr o- 1 tlmﬁtlermmpmmisaaasaa olli3tH WRKEQQI:{):BGI&)(Q,GH)]" 5019. QH) 160-,
~1.50 (s, F%lGOZIOZOﬁ&mM'% 2.40-2 d( Fq
5. 00- 5. 105 ( Br18{m, §H)n&i50-2.6f (mg5H QgO—S@(b(broa signale lT"bl5| 2lf'am)ounds

wer e synt hesi zed correspondi ngly:

A more polar fraction from-the column chromatography contained 2.1 g of (R,S)-4-

(N-tert-butyloxycarbonyi-N-methylamino)-2-pivaloyloxymethyl-4,5,6,7-tetrahydro-

1,2-benzisoxazol-3-one 13b. tH NMR (CDClis) & 1.20 (s, 8H), 1.50 (s, 9H), 1.60-2.10
20 (m, 4H), 2.40-2.50 (m, 2H), 2.65 (s, 3H), 5.00-5.10 (broad signal, 1H), 5.75 (s, 2H).

The following compounds were synthesized correspondingly:

(R, S)-4-(tert-Butyloxycarbonylamino)-3-pivaloyioxymethyloxy-4,5,6,7-tetrahydro-1,2-

benzisoxazole 13¢c (oil). 1H-NMR (CDCl3) & 1.25 (s,9H), 1.45 (s,9H), 1.80-1.95
25 (m,4H), 2.50-2.75 (m,2H), 4.75 (broad s, 2H), 5.90 (s,2H).

(R, S)-4-( tert-B utyloxyc arbonylamino)-2-pivaloyloxymethyi-4,5,6, 7-tetrahydro-1,2-

benzisoxazole 13d (oil). 1H-NMR (CDCl,3) & 1.20 (s,9H), 1.45 (s,9H), 1.80-2.00

(m.4H), 2.30-2.55 (m,2H), 4.50-4.90 (m,2H), 5.75 {(s,2H).

30 Example 14
(R, S)-4-methylamino-3-pivaloyloxymethyloxy-4,5,6,7-tetrahydro-1,2-benzisoxazole,
hemioxalate 14a (Method a)) .
To a solution of (R, S)-4-(N-tert-butyloxycarbonyl-N-methylamino})-3-pivaloyloxyme-
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(R S)-4-(tert-Butyl oxycarbonyl am no) - 3- pi val oyl oxynet hyl oxy-4,5, 6, 7-tetrahy
dro-1 ,2- benzi soxazole 13c (oil). 1H-NWR (CDC 3) [err] 1.25 (s,9H),
1.45 (s,9H), 1.80-1.95 25 (m4H), 2.50-2.75 (m2H), 4.75 (broad s, 2H),
5.90 (s, 2H). (R, 9-4-(

tert-Butyl ox§’car bony am no) - 2- pi val oyl oxynet hyl -4, 5, 6, 7-t et r@zé%&w
benzi soxazol |I). IHNWR (CDA 3) [err] 1.20 (s,9H), F

1.80-2.00 (m4H), 2.30-2.55 (m2H), 4.40-4.90 (m2H), 5.75 (s, 2H). 30
Exampl e 14

(R, 594 et o S, ol7 MR St Tod 7 1, AR Sidman apt 2>
(R S)-4-( N 120 £C weasyadded trifluorodcetic avidH(i Bani)) TheInixturalwas stirgedeat 20 °C for

\IQQT/Q &Sg?ggwther hour. The solvents were evaporated at room temperatyge in vacuo. The

t hyl oxy-4, 5, renkmingroawd:séolﬂe@wmemwmkﬂdmmm and water (100i mb). Potassi-hane

kept at d Th t
s stirr&d %%ﬁ%ﬁf@&‘;e 10 GhiainaHSBL e SrEANIC B mwé@p@%@%ﬁed

at room t enpeéked up a@ abaveoYield of crude mcahpaum lastﬁG fféesbade/24 §"To a
di et hyl ether l5‘100 and wat er, (100 . Pot assi - Hm carponat e was

added to obtSgl d?%rﬂfc“&l'ﬁs%hm @%ﬂﬁ-r)aﬁ'%sda oxalic\aeick (47 @) as
above. Yi el dryyd pfédﬁﬁtéd hbfiGiiae Wt was fiksteli'oie Yielas1.2 g4 Mp 201202 °C. 1H

solution of all of the base of 14a in ethanol (10 nL) was added oxalic acid
(0.7 g). NMR(OM8O-gy) taat .48 (h,eOHbﬂaBEaZOSS(B:I t4|-wa&40|(st$1l)ea 55-2.80 g [28),1. 2
g. M 201-202 [e L' Od6 1} %’ Hﬂd 1.65-2.05
U by, . 4o & 1hirys. 50 ot DM Yz Gy 2B36M-hy 38 B0 TEN$7 OB aa 21y
MMz (9: 283 (MH), 138(30 %, 57(100 0/() In a correspondi ng way
from (R S)-4-(N-tert-butyl oxycarbo N- met hyl am no)

pi val oyl oxyriBt &yaoreesgopding: wavdr@mré? 8)-4- (Néﬁz&wqw@whé!—mg@umm)-z—

ooty o FEGCTTMSIVGA T eydeg & henphargans e (1), Mas, et o

one, heni oxdFabx4impth mp?2-pm ve: mpmvl-ﬁ.ﬁa.%ze!stmb drosi 2tpenzisoxazol-3-
DVBO- d 0-2.0

i . 60 Angife F&o@a]*etubméwﬁ%s( b o acslope). ik het (OMISG e 8 His

(o9 4 (1o SR TR AN 258 o SURERTABT ARSIy . S0

oxy-4,5, 6, 7-2Hk Mﬁgmﬂz (g6, ZB:MMHF')Sdﬂai& %)18% (9% %), 35 (ZIQDI%EOI ution of HC

i net hyl acetate afforded

(R S)-4-am no- 3- pi val oyl oxynet hyl oxy-4,5, 6, 7-t et rahydro- 1, 2- benz-
i soxazol e hySimilanlyo treatmantcof (8, S)s54~(testButyioxycarbsnyiaminol-Berivaloyioxy-methyl-)

IHNVR 25 oxy-4,5,6,7-tetrahydro-1,2-benzisoxazole 13¢ with a 2.5M solution of HCI inethyi
acetate afforded (R, S)-4-amino-3-pivaloyloxymethyloxy-4,5,6,7-tetrahydro-1,2-benz-
isoxazole hydrochloride 14c. Mp 157-168 °C (from acetonitrile-ether). 1H-NMR
(CDCl3) & 1.20 (s,9H), 2.0-2.35 (m,4H), 2.50-2.85 (m,2H), 4.25-4.50 (m,1H), 5.90
(s,2H).

The enantiomers of compound 14a were prepared as follows:
From (+)-3-hydmxy-4-methylémino—4,5.6,7-tetrahydro-1,2-benzisoxazole. hydrobro-
mide, 8¢, the corresponding enantiomer of 4-(N-ter-butyloxycarbonyi-N-methylami-
no)-3-hydroxy-4,5,6,7-tetrahydro-1,2-benzisoxazole was prepared by reaction with
30 di-tert-butyldicarbonate according to the procedure in Example 12. Further reaction
with pivaloyloxymethyliodide as in Exampie 13 gave the pure isomer of 4-(N-tert-
butyloxycarbonyl-N-methylamino)-3-pivaloyloxymethyloxy-4.5,6,7-tetrahydro-1 ,2-
benzisoxazole. As previously described (Example 14) the BOC-protectir_\g group
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(CDbA 3) [err] 1.20 (s,9H), 2.0-2.35 (m4H), 2.50-2.85 (m2H), 4.25-4.50 (m
1H), 5.90 (s,2H) . 25 The enantionmers_of conpound 14a_were prepared

as. fol | ows: From

(+) - 3- hydr oxy- 4- net hyl am no-4, 5, 6, 7-t et rahydr o- 1, 2- benzi soxazol e, hydrobr o-
m de, 6c¢, the correspondi ng enanti oner of

4- (N-tert- bR bonyl - N- et hyl ani - PCT/DK96/00034

no) - 3- hydroxy-4, 5, 6, 7-t et rahydr o- 1, 2- bengd soxazol e was prepared by reaction
with 30 di-tert-butyidi carbonate according to the procedure in Exanple 12.

Further T eagtl e off A0 oRe AL WS YRLIRSAAHL 8562 T s Wlinobibr K47 e
but yl oxycardompéurid 144 kyystailizey frompacetoney as therhbmidxalgtesal, Mp 211-213 °C.

6, 7-tetrahydro-1 ,2- ~ benzi soxazole. As previously described (Exanple
14) the BOCThe optinal rotation was [clp =-5.4 ° (C=1, MgOBB/ 26929
PCT/ DK96/ 00084 29 was

splitted off by treatment with trifluoroacetic acid. The pure enantioner A
of °  conpomnficdrfesponidingabay #6/f dompiundBdPhe cther iSSmBeWas premiredsal t . Mo
211-213 : T, t, I t at = -514 | C=1,
i LchMatayian oS an Ry PR 5o FBY 3 B ebrsS o
d: - | Q.- 7-1 etr ahydegs
o Banai s oohipfeadite Srafiifar et MToRERTHAET THY tafiotabninh B Y 155
opti cal rot@ggmé@ﬁ_[[err]]o = +5.6 (C=1, MeOH). 10 To prove the

enantioneric purity both conpounds were anal ysed by 1H NVR in the
presence of R(-)-1-(9-anthryl)-2,2,2-trifluoroethanol. There is a splitting

of the 4 b P%ﬁﬁe@qﬁﬁﬁ&'ﬂ@rﬁ& ?gi;lfyﬁgéﬂ k:gﬁlgBURd@Wéré Qﬁa'gﬁée‘?“% 1ANMR iR ‘iﬁ#‘

into two singlet si cemate. Enanti ave singlets

nal s
at 8(ppn) Ipreseqee ogH?(-kﬁdszambrs(l)s',z.a2-triflm.ethgnghtTlaﬁrerisa ing ofjthes at

8 1. 20g; | ot ' f

Csomer v Shgete Homane serrbink Srouplna e b Groubbdth itp B Birighét e
estimat ed tforiee facémate. Endntioffidir A gével Nhghw'aﬁl@pm) 1.15 (s, 9H) and 2.15 (s,
(R S) - 4- net hyl am no- 2- phenyl am nocar bonyl -4, 5,6, 7-tetrahydro-1

, 2- benzi sox3n|Enantiomer B gave singlets at §(ppm) 1.20 (s, 9H) and 2.25 (s, 3H). No impuri-

15 ties from the other isomer was detected in the two compounds. The detection limit
was estimated to be 2 %.

Example 15 (Method a))
(R, S)-4-methylamino-2-phenylaminocarbonyi-4,5,6,7-tetrahydro-1,2-benzisoxazol-3-
20 one, hydrochloride 15a
To a solution of (R, S)-4-(N-tert-butyloxycarbonyl-N-methylamino)-3-hydroxy-4,5,6,7-
tetrahydro-1,2-benzisoxazole 12a (1.0 g) in dichloromethane (10 mL) was added
phenylisocyanate (0.6 mL). The mixture was stirred ovemnight at room temperature.
Dichloromethane was evaporated. (R, S)-4-(N-teri-butyloxycarbonyl-N-methylamino)-
25 -2-phenylaminocarbonyl-4,5,6,7-tetrahydro-1,2-benzisoxazol-3-one crystallized from
diethyl ether. The said crystallized compound (0.4 g) was suspended in a saturated
solution of hydrogen chloride in diethyl ether. After a few minutes of stirring aimost
all of the compound had dissolved and the hydrochloride salt of the titie compound
started precipitating. After stirring for 2 hours the precipitated title compound was
30 filtered off and carefully washed with diethyl ether. Yield 0.3 g. Mp 168-170 °C. H
NMR (DMSO-dg) & 1.65-2.05 (m, 2H), 2.15-2.30 (m, 2H), 2.65 (s, 3H), 2.60-2.80 (m,

2H), 4.20 (broad s, 1H), 7.20 (t, 1H), 7.40 (t, 2H), 7.55 (d, 2H).
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20 one, hydrochl oride 15a To a sol ution of
(R S)-4-(N-tert-butyl oxycarbonyl - N-net hyl ami no) - 3- hydr oxy-4, 5, 6, 7-
t et rahydro-1, 2- benzi soxazol e 12a (1.0 g) in dichloronethane (10 nL) was
added phenyl i socyanate (0.6 nL). The m xture was stirred overni ght at
room t enperature. Di chl or omet hane was evapor at ed.

(R S) - 4- (N-t HA2162)| oxycar bonyl - N net hyl ami no)- 25 PCT/DEI6R0084

- 2- phenyl am nocar bonyl -4, 5, 6, 7- tetrahydr% 1, 2- benzi soxazol - 3- one
crystallized from di et hyl. ether. The Qald crystallized conmpound (0.4 g)
was suspended in a saturated solution of hydrogen chloride in diethyl
ether. After a few mnutes of stlrrlng al nost all of the conmpound had

di ssol ved arfTheé folioWirly csrhipduri reti P a ‘cofrbSporiinPwad : started
pr eci pitatlgge%After stlrrln for m'géurs the reC| tatggl title corrpound

was 30 filt Lietahydrernd2-benzisethiazgl .

U Loy 5, EEe, et 1§%’8‘P‘R1 %%“?%&%4) HWB VBB FL 78845 bo g
éEDT/ Dﬁgé‘?gé 2.6072)70 (fn, ZH)( 8.6548) 8H), 2.85 (d, 3H), 4.194bRHEPE R, 7.80 (q. 1H), 9,15
fol l owing ¢ %el SH}VE 24Pl 226 (MH2), 160 (%) 788 (B %) B7 (100%): 65 (50%).

(D benzi sot )G BaRZjiRRCaSIr b Ryming 5.4 ZY6FMUR 2benzisothinzely, |, -
(DVBO- d6) [ emrjehyd?crembr&msm M|§1-B5-895°C &héﬁlyIZethGr)( tH BMR (DMSD-dg) 5 3}&»

2.85 (d, 3H) I_Sbroad S, 1% 9.15 (broad s, 3H). M
258" B.E ey 2H B0 e R (T ), 80R Bl BHIGBIES (653K Shls froad s, TH),

(ZR E)engl Egtnﬁwasgg maiég%é#%ﬁ(y%mor |(qu§ 53%‘)97668%6@??@ eMnyI e /ﬁ)er)

1H NVR ( DVSBO2&MH+hr169 (8 %N -138(58%), 89 (07%).88 (100.%P- 2. 30 (m 2H), 2.60-2.80
(m 2H), 2.65 (s, 3H), 4.15 (broad s, 1H), 10 4.45 (d, 2H), 7.20-7.40 (m
5H), 8.45 (t, 1H), 9.30-9.60 (broad d, 2H). MS mz (%: 302 (MH+), 169
(8 %, 138(E%dmpRI16§97% , 65 (100 % . Exanpl e 16

(RS) 4[N— kO - i Oxy_
15 4, 5,6, 7- W ey gﬁ}y @‘i&@%‘g #@@QQ&“&'@V%&&%@H@%@W h@s’@
a sol uti o8 4{5,6,7-tetrahydro-1,2-benzisoxazole, sodium salt 16a (method c))
(R'S)-4- rret %! -
- benzi soxazo ﬁ%"ﬁﬁg W"ﬁ%%&'v@&mm gt as g‘?‘fﬁﬁéﬁ&b&’nar e
(0.7 , -entisdxazolet tdenciul ) imMIBIK {1 & ml)fwere added po‘tassmm carbonate (0.7
bi s(4-fl uor e n r uxed
over ni ght 8#3%?13*##2%15%@%@% tpe @b@%(%%ﬂ%&@%%ﬁﬁ?ﬁq E8h1"m
chlr ;)mat ﬁghr Theymixtdrer was rpﬂwaecf Brvé&dnight| Iﬁdrgambébaitbuoempﬂ!ered off and MIBK ]
nyl ) met N- et a piya 0X 6, /tetra
Paro e SvERYBIAH SolimT chteniioghtangy MR PRI AR 4 [t utrdaet
1.60-1. 80 (ﬁyl)ﬁﬁihyl-z-oxyethyﬂ- -methylamino}-3-pivaloyloxymethyloxy-4,5,6, 7-tetrahydro-
1,2-benzisoxazole. Yield 1.4 g. tH NMR (CDCls) & 1.20 (s, 9H), 1.60-1.80 (m, 3H),
1.95-2.05 (m, 1H), 2.25 (s, 3H), 2.55 (broad t, 2H), 2.60-2.80 (m, 2H), 3.50 {t, 2H),
3.65 (dt, 1H), 5.35 (s, 1H), 5.90 (dd, 2H), 7.00 (t, 4H), 7.30 (dd, 4H), 7.55 (d, 2H).
25 To the pivaloyloxymethyl protected derivative (0.6 g) in ethanol (7 mL) was added
water (1.4 mL) and NaOH powder (0.7 g). The mixture was stirred overnight.
Ethanol was evaporated in vacuo and water (25 mL) was added. The precipitated
crystalline product was filtered off and washed with water. After drying overnight at
70-80 °C in vacuo 350 mg of pure sodium salt of the title compound remained. Mp :
30 178-81 1H NMR (DMSO-dg) 3 1.30-1.90 (m, 2H), 2.15-2.35 {m, 4H), 2.60-2.85 (m,
2H), 3.25 (t, tH), 3.40 (t, 2H), MS mVz (%): 415 (MH+,4 %), 203 (100 %), 183 (63
%), 138 (42 %), 67 (30 %).
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1.95-2.05 (m 1H), 2.25 (s, 3H), 2.55 (broad t, 2H), 2.60-2.80 (m 2H),
3.50 (t, 2H), 3.65 (dt, 1 H), 535 (s, 1 H., 590 (dd, 2H, 7.00 (&t
4H), 7.30 (dd, 4H), 7.55 (d, 2H). 25 To the pival oyl oxynet hyl protected
derivative (0.6 g) in ethanol (7 m) was added water (1.4 nlL) and NaOH
powder (0.7 . The m xture was stirred overnight. Et hanol was
evapor at ed WPBEH and water (25 nl) was added. The preci pPtHP
crystalline product was filtered off and% shed with water. After drying
over ni ght at 70-80 C in vacuo 350 ng pure sodi um salt of the title

conpound re 30 178-81 1H NIVR d6 30-1.90 (m 2
2.r1n§ 2.35 (ﬁe%@w'ggmos wpfepfegﬁﬁe @390&3!)"9 W0 (t, 2H§ MsH)m(z

6\? 96/4529(2 9M#Sﬂ»4° -[B@@P&hﬂﬁo%enﬂ%emz-ox%thyﬂ%rﬁékﬁy%m@f-sﬁﬁﬁ)dl%(y
PGT/ DK96/ 0f68.8,7-tetrahydro-1,2-benzisoxazole, sodium salt 16b. Mp : 2031203 °C (water /

TR O AR L8 BRI 1 5
S r?gtn@;’] 1H ﬁﬂ‘/g %@oé?ﬁ%ﬂ é?if% lé”ﬁﬁgg% 1H5.4.:38%56 ¢ fhwat er

H, 1.75-1.2H), (5@5(51!1)»47452( 443 ( qs%zmsm )(m

2H), 3.35 0 5 55 1 7.45 8 VB
n : "’) %ﬁé /§’5 (m165 57 % (128 (15% %, 67(?56 54'?

mz (%:
(RZ s§ 4- [N—(ﬁ:lé)ﬂid ewlmethykwvgmynm-mthylamno]@-hwrnmo&tp‘,mtesrahy? t et

EZ%r phous) d| &t e“?g§8§%ﬁzﬁ*&°‘i}ﬂ¥%(i?bw&éjdéééﬁ 1?’ i&'ggré‘jc%ﬁﬁ(%eﬂy%

2.10- 2. 3{y (ethedHH Wﬁqmééde?lano«’ﬂo ira éﬂ),(@no@bo(m?)lzm 2602.75 @9, (
2H) , 380(broadt 2H), 4.55 (broad (s ,720745(m

10H) . Ms rﬂaH)( 280 (broad SH3H),4340-3160 (f(\lBH%S 80 faroad t( 2H))4.58 §bioad%, . 1H)/

(7.9 a-(NEAS L6 TP Uy TR (R g 4%, 167 croow, 12

N- met hyl anmi(74%),338i (86%)y6D@B2%). hyl oxy- 4, 5, 6, 7-t et rahydr o- 1, 2- benzi soxazol e
wth NaCH i n aqueous et hanol followed by acidification with 4M HCO and
extraction with nmet hyl ene chl ori de gave (R ' S)

- 4- [ N+ ( 4s4-thizssithilee ranridh] teatterit of MWW-@ 4JHis[S-methylth|en-2-y|]-3-butenyl)-

B A T A S e
1.95 (s, 3HNaBHIn aquééu@Uihanbl foliowed by dbidiibation vt 2MI9CK mcﬁb&tratﬂloiﬁwth
(330 4 e Tt e 461 Aol i s byl A

| E} de rszabfoﬁt hiRgthymthBF Bihydroityod,5:6, 7-tbtrdhy dto 1BO8h2isdx ez hi/dFsbhldritde 16d.

20 Mp 135-138 °C (from acetronitrile-ether). 1H-NMR (DMSO-dg) & 1.95 (s,3H), 2.0

(s,3H), 1.95-2.20 (m,4H), 2.55-2.90 (m,6H), 3.35 (s,3H), 4.40-4.50 (m,1H), 6.0
{t.1H), 6.85 (d,1H), 6.95 (d,1H), 7.35 (d,1H), 7.55 (d, 1H).

Example 17
25 (R,S)-3-Ethoxy-4-dimethylamino-4,5,6 7-tetrahydro-1 2-benznsoxazole hydrobromi-
de 17a
A mixture of (R,S)-3-ethoxy-4-amino-4,5,6,7-tetrahydro-1,2-benzisoxazole, hydro-
bromide 3a (526 mg) and 1 M sodium hydroxide (8 mL) was extracted with methy-
lene chloride (3x10 mL). The combined extracts were dried and evaporated. Formic
30 acid (3 mL), 30 % formaldehyde (3 mL) and sodium formiate (3 g) were added to
the residue and the mixture was stirred at 60 °C for 3 h and at 100 °C for 20 h. After
evaporation, water (20 mL) was added to the residue and pH was adjusted to 10
with 2 M sodium hydroxide. The mixture was extracted with methylene chioride

‘SUBSTITUTE SHEET



de 17a A m xture of

(RS) - 3- et hoxy-4-am no-4, 5, 6, 7-tetrahydro-1,2- benzi soxazol e, hydro-

broem de 3a (526 ng) and 1 M sodi um hydroxide (8 nL) was extracted with

met hy- | ene chloride (3x10 nlL). The conbi ned extracts were dried and
evapor ated. Eor 0 acid (3 nm.), 30 % fornal dehyde (3 niL) |
formate (3 %ﬁadded to the residue and the mxtureﬁ.&@wd at
60 Cfor 3 h and at 100 C for 20 h. Aftergp evaporation, water (20 nL) was
added to the residue and pH was adjusted to 10 with 2 M sodium
hydr oxi de. T, by b | A ' . WO
L) 26929 (3%40' L) Hra tHE Tofblifiétf bxtrhctd Ward'BhEY Lﬁ@gﬁ%@:ﬁ Jhg fesidue was

32 ( 3x slissaivediincethery25 i) anchar excasstaf 3% dydrobramicatid imglaciat ackticThe

hyar obr o o 3619 ok Y Haphis8 o0 Brecifiang e, Al cSpGIRT (22 nal Redyetaliza-
pr eci pi t at e tioncfromtdcetonitrijsatheér gavé angnalylical pureaddmpound: mp 1 58160r°0N1H

acetonitrile-ether 'ﬁave an anal ytical pure conpound: nl?l 158-160 [err]C. 1H
5 NVR (60 sSMMMREEOMIHz,R3Q) fstbﬁpt(t 3t 2.20 (o 4H), 2.85m, 2HR3.05(s, 8H), 4.80(q (s,

6H), 4.50 ( 5(m 1 H). Exanpl e 18
(R S)-4-Di n&'ﬂyﬁ:ﬁ% -fiydr oxy-4,5, 6, 7-tetrahydro- 1, 2- benzi soxazol e,
hydrobro- 10 mide 18a (Method c)) A sol ution of

(R'S)-3-et h¥¥-4-ﬂi‘gt hyl am no- 4,5, 6, 7-t etrahydro- 1, 2- benzi soxazol e

hydr obrom d ng) and 33 % hydrobromi c acid in glacial acetic acid

(5 ) n S)T—Jlilmﬁiétiﬂﬂalﬁﬂm[-@hybﬁxi'ws 8.7-tetrahydret Médﬁ@xueaeehmb?d ed
and 33 %h acid in glacial acetic aci (5 nL) was added to the
resi due. 1Aft"@'ﬂet?§ﬁ{§"°§'ﬂ?q99d at 80 15 [err]C for 25 min, the nixture was

evapor at ed 08olitién bf il &)3- étﬁﬁk%ﬁdihbtmn %C‘F-ié'{rahydrod 2-benznsoxggole

nitrile-ethanol-ether to &ve t

T o aaorommide, b (b0 e) a1 B3 e b 8N Cisak oot askl (BarL) 60
%"Z DQO) [ Qﬁdﬂ stﬁre@at(ﬂﬁ o4 13r 25 min. Th8tnikilire Wak evapsratéd and 35 % hydfbbrdic!

(R S) - 3- Bonaphbin glaciabasefczarich(5 mbwes addedta Syeiresicuss Aflen beisg:simerit 80

hydr ochl 0

(B 3. oS, fof 58 i e mitfe Wek abaBofdted and the residue recrystgiizad from aceto-

t et r ahydr o- Mite ngbqtbeotceglzeﬂ'-qmlezoorgpomdjﬁ;%trag)smrm1 318676 Therome g)
25 DVF (25 t Ban 1 59

1) “vas add@PURE coyazed Wifib-35 mel of e &éwéowwvsdﬁgéisz%éﬁ%ﬁa

reaction m@wfm, %@?%ghﬁ%m(ﬁnﬁ“ ter (25 nm) was added to the

resi due. Extraction chlo de (3x
20 Example 19
(R, S)-3-Benzyloxy-4-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxazole, hydrochio-
ride 19a

A mixture of (R, S)-3-hydroxy-4-(N-methyl-N-tert-butyloxycarbonylamino)-4,5,6,7-
tetrahydro-1,2-benzisoxazole 12a (1.20 g) and potassium carbonate (1.23 @) in

25 DMF (25 mL) was stirred at 40 °C for 45 min. Benzy! bromide (1.59 mL) was added
and stirring at 40 °C was continued for 20 h. The reaction mixture was evaporated
and water (25 mL) was added to the residue. Extraction with methylene chloride (3x
50 mL), drying and evaporation gave an oil. Flash chromatography on silica gel
(eluent: toluene containing ethyl acetate (0-75%)) eluted {R,S)-3-benzyloxy-4-(N-

30 methyl-N-tert-butyloxycarbonylamino)-4,5,6,7-tetrahydro-1,2-benzisoxazole (oil, 620
mg). A mixture of the said compound (620 mg), 1M HCI! (15 mL) and ethanol (20
mL) was stirred at 45 °C for 80 min. Evaporation and recrystallization of the residue
from acetonitrile-ether gave the title compound (460 mg). Mp 156-159 °C.
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50 nL), drying and evaporation gave an oil. Flash chromatography on silica

gel "(eluent: toluene containing ethyl acetate (0-75%) eluted
(RS) - 3- benzyl oxy-4- (N 30
met hyl - N-tert-butyl oxycar bonyl am no) 4, 5, 6, 7-t et rahydr o- 1, 2- benzi soxazol e

(oil, 620 . A mxture of the said conpound (620 rrg) WS m.)
and et hanol P'ﬂr;y“”’rru was stirred at 45 [err]C for 80 mn. 'on

and recrystallization of the residue gom acetonitril e-ether gave the
title conpound (460 ng). M 156-159 [err] WO 96/ 26929
PCT/ DK96/ 00084 33 The

foll ow ng conpound was synt hesi zed correspondi ngly:

(R, S) - 3- BenZnedsowing tonpodnt was/synthiesideddorrespdndinglyi oxazol e hydrochl ori de
19b.

8-17
(R -S) - 3- Hyd}g»@ &gphzx'alvr“mmrﬁ% %?Eﬁ}taiwm -herbenzigxazeleydrechiorids 19y 4 o
-1, 2- besr 1eg1zpeLe, hydrochl oride 20a (Method c)) A m xture of
Corrpound 19a (442 ny), potassium carbonate (622 ng), sodium 10 iodide (50
nmg)” and 4%4-di phenyl 3-butenyl brom de (646 ng) in DVF (8 nlL) was
stirred at joC for 24 h. A solution of 4,4-diphenyl-3-butenyl
brom de (500 m) was added and stirring at_120 [err] C was
conti nued f&ﬂrglﬁ'h*YdWMdﬂd%thYh&bﬂﬁéWﬁgtM‘ﬁmﬂp Sb. Zrtetrapydre-1,20

M) was addggdnbis %@W‘Eﬁg%&cw c) with ether (3 x 25 nL), drying

and evaporation gave a omat ography 15 on silica gel (eluent:
t ol uene- et hyl mixturexot Gampaod 199442(mg), pntmuml estbonateN622 mg), sodium

E g93 @ pﬁg;‘){%‘ﬁ&%@ gﬁw %/ﬁq‘?% le' u&nﬁ éﬁ&ﬁpé?ﬁggg&f)é corrpo@ngm?% ng)
|r gf FL QZSO:‘ Ogsliﬂ'ed at 12p °Enfdr aéri'_lzeﬁlsolatlemi oh4 drdiphényl<3ebutenyl b(renu:s) (59?37\_9) in
from acet one- @[:ggﬁ) @%g&%%ég&tsﬁm@%ﬂgﬁco %g %@#ﬁ&% h brf‘ '%%&W
%125-1306[ (er migturé Wes\évaportedrahdOvaXer (20 nilgrwas addsdl to e residue. Extriairtions
707 a0 " e G ¥ g5 Ly dnand At Silinctifon. et B Elkhh shiggrbiaphy
equi val eng oh smcaegéla(am«ant toRiand{ethyi @lcbtaté (O 100%)ogavis( AY/S)-3-benatytoayr4-fN-

i eny !} am néfAxdiphenyid-bileninbyahiinol-4 5.4 usthiIe Lo bneonpaple (590

hydrate 20bm éQigﬂnﬂ- tidw oll CA(sfolmmnasfehe Blaid tspoutd (590 MilyRin( Shanah(ie
_' DVBO-d6) [ef rL) an concen y@réch%onc acid ?é) mﬁ. Aé'é')réﬂuxe%%r 3%ay§ r&va@oranon

and recrystallization of the residue from acetone-ethanol-sther gave the title com-

20 pound (212 mg). Mp. 119-120 °C. 1H NMR (D,O and DMSO-dg) & 1.60-1.98 (m,
4H), 2.35-2.6 (m, 2H), 2.58 (s, 3H), 3.10 (m, 2H), 4.18 {m, 1H), 5.91 (t, 1H), 7.0-7.4
(m, 10H). The 1H NMR spectrum showed the presence of 0.75 equivalent of
ethanol.

25 The following compounds were synthesized correspondingly:
( R, S)-3-Hydroxy-4-[ N-(4,4-diphenyl-3-butenyl)amino}4,5,6,7-tetrahydro-1,2-
benzioxazole hydrochloride hydrate 20b. Mp 140-143 °C (from acetonitrile). 1H-
NMR (D20 and DMSO-dg) 5 1.80-2.20 (m,4H), 2.40-2.60 (m,4H), 3.10-3.30 (m,2H),
4.15-4.30 (m,1H), 6.10 {t,1H), 7.10-7.45 (m,10H).

30 (A,S)-3-Hydroxy-4-[N-(4,4-bis[3-methyithien-2-yl}-3-butenyl)aminoi}-4,5,6,7-
tetrahydro-1,2-benzisoxazole hydrochloride 20c. Mp 188-191 °C (from ethanol-
acetonitrile). tH-NMR (DO and DMSO—ds) 5 1.85-2.15 {m,4H), 2.05 (s,3H), 2.08

(s.3H), 2.45-2.90 (m,4H), 3.15-3.30 (m,2H), 4.20-4.35 (m,1H), 6.10 {t,1H), 6.90
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4.15-4.30 (m1H), 6.10 (t,1H), 7.10-7.45 (m 10H). 30

(R S)-3-Hydroxy-4-[ N-(4, 4-bi s[ 3-net hyl thien-2-yl]-3-butenyl)amno]-4,5,6, 7-
t et rahydro- 1, 2- benzi soxazol e hydrochl oride 20c. M 188-191 [err]C (from

et hanol - acetonitrile). 1H NWR (D20 and DVSO-d6) [err] 1.85-2.15 (m4H),
2.05 (s,3H), _2.08 (s,3H), 2.45-2.90 (m4H), 3.15-3.30 (m -4. 35
(m 1H), 6.10 WQ%{1§2 5 9o WO 96/ 26929 FCHiDxSiith

PCT/ DK96/ 00084 34 34 (m1lH, 7.0
(m1H), 7.25 (t,1H), 7.40 (t,1H). Exampl e 21

cycr onxanontSHE 7RG L 2R B T AR "o pont. e Nerours,  (1979))

(10.0 g), benzylanmine (8.4 g), toluene (35 nL) and nol ecul ar sieves (Union
Car bi de 3A, é ai i@ refluxed for 2 h in a Dean-Stark water separator. The
reaction 8 ‘Nas filtered, and the filtrate was evaporated. The

resi due was Z-BpAgylamintsd,4,5,6-tetrahydrabisnzamider2taim t o give the title conpound
(2003 o R imiguts ohiytloneygnane-srambaxangee (U5, 186823 to'ad Pant aé Rlemodrs, ° *
2- benzyl am nag?gy ,(%.ﬁ'é)ﬁbémaiﬂiﬂhaam ftstueher(36rhL pand Mmoldowtdraieves (9aiin C
acid (100 nm, ded, excess hydrogen suylfid t 80 [err]C f 4 h. The
15 reaction ’gfq;igv?aﬂ) E’?ﬁﬁ@ﬂs‘ﬁ‘f’é Or; S'%P#é?aﬂﬂg?%m% @’-%ﬂ"ﬁﬁ@'%i ch
afforded  rapmirbakad fikére@Nand fife fikrats Was evapsrated STHe Rdidue Was tystaRiel ©
(30 nmL) and a sol ution of bromne (8.3 nL) in ethyl acetate (30 nlL) was

dropwi se add&méightmml@mgyethsﬂﬂ%é@ ME@uMP Th€43€i rred for 20 h

at room tgnperature and evaporated. Colum chr omat ography on silica gel
(eluent: ethyl acetate-ethanol 1:1 containing 1% 20 gl aci al acetic acid)
gave the titExample@ind (3.3 g): np 157-158 [err]C. Exanpl e 23

3 hydr oxy- 4.5 HORG A SRty e 22 (474 o) pyridi- 25
ni um hydr ochT®ai mut(mavg@)anzﬂamamQ;Gﬂeifdﬁs(dzolle@,aﬂdﬂel 21 Hoé Brak insglacial
mxture was PSR AOUTL et eided exiBep Hhfkdgorltuifud at BOC 960k o The
resi due. ¥ gaactian miktsnel was evaporated @indethsrdvas addeddotie resigdue which afforded was
added and af 6k hil i) TRE chpdtaik Wie bik8oRBA T Sth)Picetate (30 mL) and a solution of
' ' bromine (8.3 mL) in ethyl acetate (30 mL) was dropwise added at room tempera-
ture. The mixture was stirred for 20 h at room temperature and evaporated. Column
chromatography on silica gel (eluent: ethyl acetate-ethanol 1:1 containing 1%
20 glacial acetic acid) gave the titie compound (3.3 g): mp 157-158 °C.

Example 23

3-Chloro-4,5,6,7-tetrahydro-1,2-benzisothiazole 23a

A mixture of 3-hydroxy-4,5,8,7-tetrahydro-1,2-benzisothiazole 22a (4.74 g), pyridi-
25 nium hydrochloride (12.7 g), phosphoric acid (2.1 g) and phosphorus oxychloride

(25 mL) was stirred at 90 °C for 5 h. The reaction mixture was evaporated and sthyl

acetate (130 ml.) was added to the residue. A saturated solution of sodium hydro-

gencarbonate (130.mL) was added and after 10 min of stirring the phases were

separated. The aqueous phase was extracted with ethyl acetate (2 x 150 mL) and
3o the combined organic phases were dried and evaporated to give an oil. Column

chromatography on silica gel (eluent: toluene-ethyl acetate 1:1) gave the title

compound as a yellow oil (2.8 g).
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separated. The aqueous phase was extracted with ethyl acetate (2 x 150 nL)
and 30 the conbi ned organi c phases_were dried_and evaporated to give an
oiJ]. Colum chromat ography on silica gel (eluent: toluene-ethyl acetate
1:1) gave the title conpound as a yellow oil (2.8 g). WO
96/ 26929 00084
35 Examw 3-Chloro-4,5,6,7-tetrahydro-1, 2- benmso’%@zﬁ?ﬁ/4 one
24a. A solution of sodiumdichromatenaéd4.4 g) in glacial acetic acid (30
m.) was added dropwi se over 1 h to a Solution of

3-chl oro-4, 7H§4rahydro-l, 2- benzi sothiazole 5 23a (2.7 g) and

concentr at c acid (1.8 nL) in glacial acetic acid (80 nL). The
reaction ms.ommmsesz-tetmddmn mmammza. an additional 2 h, and
neutralized, w a saturated sol utiagn of so bgnat e.
et nct i on Aveokiion Gisaghiih dehromae {4 Gl IRHALARAE AHID (a0 Fih W 896 oi |
Col um chr affepwisersver Ph to a s‘éldnbﬁaofsmhhlbed-u% 7-tbﬁhh'ﬁﬂ'6 KRbenziotiigidle 1

:1) eluted first_3-chloro-4,5 -tetrahydr o- -benzi sot hi azol - 7- one

(680 ny).5 AR (&7 Q) qﬂ"a‘é@"!mg&m{@oﬁ‘i‘%é" B '!‘!—b"'bﬁﬂﬁﬁ‘éhﬁﬁeﬂc acid780 mig) . M

84-85 [ err]the reactionthiiitecwas stirred at room temperature for an addttional 2
3- Met hoxy- 4,5, 6, 7-tetrahydro-1, 2- benzi soth }az% -one 25a 15 A mxhuandof

3-chl oro-4 rlatsrahze@wutaw/gatumpdspmnsmspdmhydrogmcmqnqteosxwgqnmnh a
| f
sol ution o etﬁQﬂ(SW‘l§§?rﬁ8”EMr§§a uér?g?m—an mscahhfnraﬂ?%z&%én%& c

for 1 h. Th reac S evaporated and water
added t o t inilicacgeldeluent: toluene-reﬂul |aca'etem1t 1) eluted fireh3-cblorod, 516, 7tetrahgdroqi ) ,

(e Lag, S FEARAZROM RS Snd (6] o). The IR R4S HFRAIAGA MG ul Boboliid 97

45- 46 [err](EBOmg) M;E&lh-ﬁﬁl"ﬁ 26 (Method c)

(R 'S)-4- Am no- 3- hydroxy-4,5, 6, 7-tet rahydro- 1, 2- benzi sot hi azol e,

hydr obr om de 26a To a sol ution of

3- met hoxy- Exarfiple 28t r ahydr o- 1, 2- benzi sot hi azol - 4-one 25a (185 25 ng) and

©ammoni um a onw se added
~ sodi ulmubor g‘ﬁ%&ﬁ%&"?g%’%%%@ﬁ%ﬁﬁé*@%??éggg r\(l)mom tenperature for
48 h t aa;da frixtdrd oE8-chidrb-408)6 7etatrahy md—hfwmbbmiazogacurﬁ 24e0 (500 pip)and Was
evaporated a residue ueous
sol 5t i on m&‘&&%ﬁ?ﬁﬁ'ﬂ"‘ﬁ%m&" (“%gﬂn‘ltggaﬂm ?qujaﬁj%faég‘? ﬁH The
gy dr oxi dedvmacﬁdﬂﬁdxtm Iv&a@blvspdrﬁteﬂha afateﬁ@za hﬂ.r) wa@ addedas thedresidle. M ) .

rying an fxtra%(t1 ror?é {mtpn n%%ylene cﬂlonde (g X 30 mLyvadsrymg ang evaporation gave an oil.

Column chromatography on silica gel (eluent: toluene-ethyl acetate 4:1) gave the
20 title compound (251 mg). Mp 45-46 °C.

Example 26 (Method c)
(R, S)-4-Amino-3-hydroxy-4,5,6,7-tetrahydro-1,2-benziscthiazole, hydrobromide 26a
To a solution of 3-methoxy-4,5,6,7-tetrahydro-1,2-benzisothiazol-4-one 25a (185
25 mg) and ammonium acetate (780 mg) in methanol (7 mL) was portionwise added
sodium borohydride (44 mg). The mixture was stirred at room temperature for 48 h
and acidified with concentrated hydrochloric acid. The mixture was evaporated and
water (3 mL) was added to the residue. The aqueous solution was washed with
ether ( 3 x 15 mL) and solid potassium hydroxide was added until pH > 10. Extrac-
30 tion with ether { 3 x 15 mil), drying and evaporation gave an oil. The oil was dissol-
ved in ethanol and excess of hydrochloric acid in sthyl acetate was added to
precipitate {R,S)-3-methoxy-4-amino-4,5,6,7-tetrahydro-1,2-benzisothiazole, hydro-
chloride (68 mg). A solution of 33 % hydrobromic acid in glacial acetic acid (3 mL)
was added to the said hydrochlioride (60 mg) and the mixture was stirred at room
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ved in ethanol and excess of hydrochloric acid in ethyl acetate was added
to precipitate ) .
(R'S) - 3- et hoxy- 4- am no- 4,5, 6, 7-tetrahydro- 1, 2- benzi sot hi azol e, hydro-
chloride (68 ng). A solution of 33 % hydrobromic acid in glacial acetic
acid (3 nm) was added to the said hydrochl oride (60 np) L xture
was stirred OG5 WO 96/ 26929 Wetrtbeolbed
PCT/ DK96/ 00084 36

tenperature for 48 h. Evaporatlon and reé?ystalllzatlons of the residue

111 AR ( D20temeprais 1ok 28y Fvaporstion 355 Feoryializausiiy of he rapidus (melrangt: ( m
2H, 4.23- 4eiﬁeu§§lav&tk3 itle coépwg@ngg P 160:165 °C. 3H NMR.(D;0) 5 1.78-2.04

(R S) - 3- Hydr oxy- &- net hy am no- ahydro 1, 2-benzi I'azo

hydr obr om den¥y GM), 2.05-2.28 (m, 1H), 2.72-2,.87 (m, 2H), 4.23-4, 39 (m, 1 H).
(R S) - 3- Met hoxy- " et hyl am no- 4,5, 6, 7-tetrahydro-1, 2-benzi sot hi azol e was

synt he- si zed as described for Conpound 7a in Exanple 7 using Conpound
25a (200 rgg)Exmn |§21pt hanol (5 niL), a 33% soI utlon of methyl am ne (217
[err]L) in eh rml ecul ar ves (3 ],) powder. and sodi um
cyanoborohyd mWaWHEhf'ﬁrqnﬁ't@ﬁhm 2-benzjsothiazole, i n et her and
excess of h iz‘ry din et hyI acetate was added to .precipitate
(R'S) - 3- et hox 4 nmet am no t et rahydro-1, 2- benzi sot hi azol e

hydr ochl or | da.é)zwmyxywqmﬂamw 6 atetasra .%bﬂnmblﬁi@ieam&isme-

gl aci al acetg Hed i

m xture was s rre g‘?‘ roo nél?cgmaouwashaﬁurer# Srrorsﬁ;o va ora Pgﬁngc?nd

recryst aloi iamethane! (GHal), &33%@0‘“1&& of MMM I(2137E 1Y lng%thenelhmoﬂmﬁr

CerPT 2! 3 AT (O i i mndbly M o gl o (Bog o ey

20 Exanpl e 2fissoinsichivdethpr and gxRess of hydrochloric acid in ethyl acetate was added to

) -3 Hydr oxi e IRbY | (e 4 RORRY SHERVRRING Y Pefiamycio-1/2-behdiaiNib g 2

benzi soxazol
(R S)-3- hydrhydyodhlcmnam r2mgjomp, B166148. tAesolatiorioftyitirabromitzacid ireglacial acstice,

(10 25 nip Reist ol urF s oo 5 IR0 e rared ahed o iy Wab s Atoep o)
~in THF (10 namperaturerfdredB siours.i Evpporation ghtl retrystatiizationofrthe unesidwat feom( 200
2ddi t1on of gBRBeFrBer o2\ te ik fomeotng G5 o) Tha B2, B {deEn ndum. (20"
gfrei(ﬁ& i ﬁyﬁbw £0): 81 Eh%ztz bh?mcam;wﬁ (T 02 sa-tfaéé {\Rezh)bu 19-4.80/(1@).W th

20 Example 28 (method e)
(R, S)-3-Hydroxy-N-methyi-N-{4-phenyloxycarbonyl)amino-4,5,6, 7-tetrahydro-1,2-
benzisoxazoie 28a
To a solution of (R, S)-3-hydroxy-N-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxa-
2ole, hydrobromide (1.0 g) and triethylamine (1.8 mL) in dry dimethyiformamide (10
25 mlL) kept at 0 °C was added dropwise phenyl chioroformate (0.7 g) in THF (10 mL).
After stirring ovemight at room temperature water (200 mL) and ethyl acetate (100
mL) were added. PH was adjusted to 1-2 by addition of hydrochloric acid. The
organic phase was separated and worked up as above. The title compound
crystallized by stirring with diethyl ether. Yield 1.0 g. Mp 147-149 °C. 'H NMR
30 (CDCl3) & 1.70-1.95 (m, 2H), 2.05-2.20 (m, 2H),2.6-2.7 (m, 2H), 2.85 (s, 1H), 2.95

(s, 2H), 5.35 (broad s, 1H), 7.10-7.40 (m, 5H), 8.05 (broad s, 1H). MS m/z (%): 289
(MH+ , 10%), 138 (100%), 95 (24%), 67 (77%).
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30 (CDA 3) [err] 1.70-1.95 (m 2H), 2.05-2.20 (m 2H),2.6-2.7 (m 2H), 2.85

(s, I'H, 2.95 (s, 2H), 5.35 (broad s, 1H), 7.10-7.40 (m—5H) 8. 05
(broad s, 1™H). Mo nfz (%: 289 (M+H, 109, 138 (100%, 95 (24%, 67
(77% . WO 96/ 26929

PCT/ DK96/ 00084 7 le 29
4, 4- Di phenW096/2683%y| | odi de, 29a To a suspensi on of nagnggpﬂ}ﬁ’mﬂpngs
(15 g) in dry THF (75 nL) was added a 3 little bronmobenzene (0.5 g). After
an initial exotermc reaction had started, the 5 m xture was heated to
reflux and_a so] ution of bronobenzene (90 g) in dry THF (200 m.) was
added dr o¥afapP ng 30 minutes. The mixture was heated for additio-

nal ly 1. 54‘Mi§her-ﬂlﬁ -Bityliodide, @8a cool ed to roomtenperature and excess My

was filtered off in an inert atrm ere, S f 4ch|o tyric

aci d met hyl®3atsyspension ofJnagnesiym t‘I* (31? 9@5" aau*%!ﬁdzg kb ﬁ 5-25

[err] C. Affirgé HrUﬁbPSﬁzéﬁé [, 5@4‘7&[ erh muan axBtefmict ﬂ&%cﬂb%thﬂdesmdpmﬂ ed
SO

into an agueous ution

Di et
added. 3hemtmgarwas mg@tmumm@oswllq%teﬂf&fegﬁegn@%@to ge) rl%é’ ﬁa?ki%r kup
procedure. ! W(ﬂ%oﬁﬂ p rfn&éb%iﬁuﬂeslﬂbnh&wewa@haéwal for adduﬁae

crude al co |sso ved I'n m xture of glacial acetic acid (60
) anchally %mmu'awa mixtereawas| cpaledrtg)roometemnmrﬁ)aud excess Mg-was,dded

o or ot B Wi %ﬁm{ﬁ&hﬁkﬁ% &A Sollifilt 6f4%hto?6bnﬁgﬁd§4|aggh yidgter a6 00M

t enperature X oure Into water an ether. The
organi ¢ phg)sin dspTHRO{168dNnL)was added drapwise at1 &Eﬁﬁﬁamepﬂm stiwingifox 30

i £ hout 1o JRFRAS. she ittt Fopf Botitestileh Sfedlfs sonudfih S, S TOIMMET
hydr chlr oreDtﬁl/le:r 150mL)'|iﬂa§ addeds The mgzlgfzpnr?:pmm Motkémuplac?g:di?g ft? Ghe ]g (2)(r)
%) 5I Rourg stapdarg ‘9!9[]?‘29 edyis: S}j&ﬂfs #cﬁm&? gn‘ﬂﬁ g’)’ed'élﬂ woytan: ﬁg‘m ly

poured i ntphel cAIdY AlcBROIB0 ) v Higbolvdd in 35mmwérbf<glai&idsacem$cmm€bdm)p
foll owi ng the standard procedure above. Yiel

di phenyl - 1anl,5y| %4aqueous igdicagid (60,od.) aEPﬁ(PhPE%“ﬂ'}‘s\)(é§)d4’%§ﬂpm ang e hanol
(150  4dTphixtii Gias(ré gui@d f&r@ rﬁh?é"ﬁﬁeraQSMyCcéﬁir@ (olfhdiﬁ)temﬁ%d?efd aleum on

Car bon bl ack was a

e mxture was rogenated in a
appar at us mixtareavas peyred igto Watﬁbﬁﬁ@ diethy etharg] éP’Qﬁ'&P phase.yag WﬁeélHB t he
solvents %ﬂ&gr@ﬂf@ stdh ‘ﬂ?eceﬂ"u?e 3906@9%!%%_'9@ sfome thletitylisaide28s akved
an

i n water or onet hane. ueous sol uti'on was added to adj ust
the pH to anoil, whichovasiused wﬁh@ fugtkerqupilieation.  ted and worked according
to the standard procedure above. The hydrochloric salt
20 Example 30
4,4-Diphenyl-1-butylamine, hydrochioride 30a .
To a solution of 4,4-Diphenyi-1-butyliodide, 29a (20 g) in dry DMF (150 mL) was
added sodium azide (10 g). After reflux for 1.5 hours, the mixture was cooled to
room temperature and subsequently poured into diethyl ether and water. The
25 organic phase was worked up following the standard procedure above. Yield of 4,4
diphenyl-1-butylazide 14 g. The crude azide (10 g) was dissolved in ethanot (150
mL), water (10 mL) and glacial acetic acid (10 mL). 2% Palladium on Carbon black
was added and the mixture was hydrogenated in a Parr apparatus at 3 ato for 1.5
hours. The catalyst was fitered off and the solvents evaporated in vacuo. The
30 remaining visceous oil was dissolved in water and dichloromethane. Aqueous
NaOH solution was added to adjust the pH to >11. The organic phase was separa-
ted and worked according to the standard procedure above. The hydrochloric sait
was prepared by addition of HC! to a solution of the free amino compound in diethyl
ether. Yield 3.4 g. Mp 172-175 °C.
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was prepared by addition of HO to a solution of the free am no conpound in

di et hyl ether. Yield 3.4 g.. M 172-175 [err]C WO 96/ 26929
PCT/ DK96/ 00084 38 The

foll owi ng conpounds were prepared in a simlar manner exept that the am nes
were not precipitated as hydrochloric salts. 5 K96/000

4, 4-Di -(2-towﬂp “I*but yl am ne, 30b. Prepared via the PCT/D B
4,4-di-(2-tolyl)-1-butyliodide, 33a anggqi solated as an oil. 1H NWR
(CDA 3) [err]1.20 (s broad, 2H), 1.42-1.58 (m2H), 1.87-2.03 (m2H),

27 (s,6H), 2.70 (t,2H), 4.23 (t,1 H), 7.05-7.16 (m 8H)
4-Di - (2-tolyl)-3-butenyl am ne, 30c. Prepared via the
,4 di - ( 2- t oThe Joldwing compounds:=were amamdimasuhﬁlaemaaseaemptlthatlhb lsitines

277 (1, o1y Were&ot rSciphiBtas ibrochidhl gghsyy) = 100 L7 =0 (30
(R S)-3-Benzoyl oxynet hyl oxy 4- met hyl am no- 4, 5 6, 7-tetrahydro-1

oarar of mal ek st Tiiiamirs, J0B Frapered via o rd ?éi*é‘&é-“tﬁﬁﬁvipé@% 2
100-105 [errida bAg ns%l?rlaﬂ%% o.gmmép Y%t(Elﬂngé# %‘Q 2- (?s?

I sol ated by elution the reaction t hr ough

hept ane / dltbvqoavhtmmzm.sm 2J7¢(ﬂ,2|-m425(t 166, 705-7(:161@#8 lori de vvas
di | d d |
T s PR i B s

benzoyl oxymaég# 2 s qg,c%t

fromwater con gl ﬁ?én‘g&seo p*n %E@Mﬁ CDE?}(‘QJZ%\%@ %Had?ef l’(:i‘)tdedur e.
The pure um@@ﬁﬂ2Wﬁa 2/7(t 128 SIS 72278 ramat ogr a- phy on
silica gel ed with Pr?gpt an(emdl ch@oirqz)rret hane Q'h 1). Yield 5 g. To a
sol ution of

- (R S)-4- (N-tggammsioxycar bonyl - N- et hyI am no) - 3- hydroxy-4,5,6,7- 25

tetrahydro-1 benzi soxazole 12a (1.5 i n acet one in an inert
it ogon . (FSHBdSeRAy R Ten -oatEe TG LS. TRtRYIE-] & Berzjsoxpiale,

- mxture was KéiploRdiai@3ta 10 [err] C and a sol ution of
benzoyl oxymet hyl i odi de ( was added. The m xture

over ni ght ¥atA mmvea&penammgom (%ghmafonaeldehaedm@sgbmacﬁ MW.SMS of
vacuo and t hgntRpehd ReafedU4tc14U- 965/ 6E f: ma@eﬂ:&ww%gmm@mmwphy

on 30 silica gel” (eluted with heptane acetate 7: Yi el'd g as
an oil. The westisolated bgpiption s:ftthagre@cbolp miem:redhmm a&cdmir(ﬁbﬁdd ity e

oY abor ot on bl dorbLARIRPE3} Y12y A1 64 SLATEHRNE wall iBdlvoe
cool ed wat erip goetone (100 mbt) and sodmnﬁedldq wasohddednAﬁer reﬂux for 7 hours acetone
20 was evaporated in vacuo and crude benzoyloxymethyliodide was isolated by

extraction with diethyl ether from water containing sodium thiosuifate by standard

work up procedure. The pure iodide derivative was isolated by column chromatogra-

phy on silica gel (eluted with heptane / dichloromethane 1:1). Yield 5 g. To a

solution of (A, S)-4-(N-tert-Butyloxycarbonyl-N-methylamino)-3-hydroxy-4,5,6,7-

25 tetrahydro-1,2-benzisoxazole 12a (1.5 g) in acetone (30 mL) in an inert nitrogen
atmosphere was added potassium tert-butoxide (0.8 g). The mixture was cooled to

10 °C and a solution of benzoyloxymethyliodide (2.5 g) was added. The mixture

was stirred ovemight at room temperature in the dark. Acetone was evaporated in

vacuo and the remaining crude product was purified by column chromatography on

3o silica gel (eluted with heptane / ethyl acetate 7 : 3). Yield 1.3 g as an oil. The tert

BOC protecting group was removed as described above by treatment with

triflucroacetic acid in dichloromethane. After evaporation of the solvents the crude

product was dissolved in ice cooled water, pH was adjusfed to 9-10 by addition of

AbPN
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PCT/ DR96/ 00084 39 ___diluted
aqueous pot assi um carbonate. Extraction with diethyl ether and work up of
t he organi ¢ phase using the standard procedure above afforded 1 g of crude
title product. The hem oxal ate salt 3la crystallized fr

Yiel d 900 nWOO%MS? 133189 C. 1H NMR (DMSO-d6) [err] 1. 60 "%[PW
2.45 (s, 3H), 2.55-2.80 (m s 2H), 3.8%q(t, 1H), 6.15 (s, 1H), 7.60 (t

2H), 7.65-7.75 (m 1H), 800(dd 2H) . mz (9: 303(M—I+) 198
In.,a corres .mann ared

Lol 1o mo diiigd dciuspus patastii aaionels. Extrabuoh Wi cisfiyy effier Bhd Work Up of

(R S) - 4- Methiy bajtini pRase? uding- thélsmidarﬂ apové atforded 14 of Erudettitler ahyd
ro- 10 1, 2-benzi sgxazol e, hem oxal ate 217 C ace r] . 1H NMR
(e o6)  pedict"The hopionslats sa 3 pcrvaiaized srom apetopes Yiald SafymooMps (s

i) (f/o 5531350',9&?6 Zgi}wﬁfﬁ@a Solés) ('é 6h:2.68 &9 &ﬁ), b (s St 285280 (m,\®

(R 5)-4- Ms!zmlsasrw ﬁan( étfsga fHiHyo1¢ 47 Xy, B.60 fud] drpt rRly dr o-
Zl soxazol e, xal ate 196 197 'C (‘acetone) 1H NWR

(DIVISO d6) ['g z{% 1@31(566")21%%?‘(1%) ﬂPUQO%Dj (s 3H), 2.55-2.80 (m 2H), 3.85

(t, 1H), 6.15 (s, 2H7.30 (t, 2H), 7.70-7.85 (m 1 H. MSmz (%: 339

(M), 234 (17%, 141 (100%.
(R S) - 4- Meim@caresporsling mannay wernppared the fellowing B-subtituted detivativag dr o- 1, 2-

Port] 1°60. Jhgs-WRifihing o34 itmelfiyibofzafohimeugio % S8 ghfibhare; |
3.85 (t a0 1h+)2-b6nzi§bxatole1H)amués&|ateCs‘1b7 Mp2({TrCihtetoriel 51 NMRHDMSOS) 6d,

L. NSz (%: 317 (Wi 299 212 (199, 119 (100%, 91 (74%.
Exarrpl e 321.60-2,0R (s) )E&Zﬂ(ﬂ?ﬁbﬁoiﬁﬁa(mﬂd)l@»‘}ﬁ {5 )aR&5:2.80 (m, 2H), 3.90

| sg: L?Imogo{) sgﬁ}erﬁiw 2, 15-9686#(? %rahy ro- 1591%&’?@ ggﬁ@b‘% %a( 46/7;?4

and 3-( pﬁ;ﬂeé—Maahwannm.gal-(g &dif}mnmdmglguym)ptm: 'la;s Mmhmd-ﬂ 2r

EP- A- 0- 200- 450 1.

(105 Q) foPeBZ')ﬁP’samﬁﬁ ﬂﬁm\%%@@ﬁ s1c u@ﬁ?@%a@% r{ﬁ?ﬁﬂpﬂkﬂﬂm%&%{)w&é lﬁ:\dded

LS LA TP, BB BB A U 8L G, A A4 ol a0

NaCNBH4 ( 628l),iyY0i7:85¢rontilh IMS 59z (b): 389 (MH*()‘._ 2Fh¢ 7%)5 dml i(H@P%pact i on
' mg;(t u_rl_ﬁ evva?Rsé“ rhﬁ&h&%mu%&én(ﬁ-m&%%enzgy%x&h%?hﬁgx{')%g?gﬁ-%gﬁgyﬁoﬁl!,Sé)-o
benzisoxazole, hemioxalate 31d. Mp 195-196 °C. tH NMR (DMSO-dg) & 1.60-2.05
(m, 4H), 2.40 (s, 3H}, 2.50 (s, 3H), 2.55-2.80 (m, 2H), 3.85 (t, 1H), 6.10 (s, 1H),
20 7.35-7.45 (m, 2H), 7.55 (t, 1H), 7.90 (d, 1H). MS m/z (%): 317 (MH+, 2%), 212
(19%), 119 (100%), 91 (74%).

Example 32
(R.S)-4-[N-3-(Phenothiazin-10-yi)propane-1-yljamino}-3-ethoxy-4,5,6,7-tetrahydro-
25 1,2-benzisoxazole, 32a
A solution of 3-ethoxy-4,5,6,7-tetrahydro-1,2-benzisoxazol-4-one 2a (654 mg) and
3-(phenothiazin-10-yl)-1-propylamine (prepared as described in EP-A-0-200-450)
(1.02 g} in toluene (130 mL) was boiled under reflux (105 °C) for 6 hrs. p-Toluensuif
onic acid, monohydrate (10 mg) was added to the boiling solution which was boiled
30 for additionaily 16 hrs. This solution was cooled to 5 °C and was then added to a
solution of NaCNBH4 (635 mg) in methanol (5¢ mL) at 10 °C. The resulting reaction
mixture was stirred for 20 min, before addition of further NaCNBH,4 (500 mg). The
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mxture was stirred for additional 10 min at 10 [err]C. The reaction

m xture was poured onto water and the phases were separated. The

aqueous phasgFI extracted wth ethyl acetate (3 x ZSOM
conbi ned org %ses wer e washed with a saturated aqL

solution, dried (Na2SO4) and evaporated i 5 vacuo. The residue was
subj ected to CC (n-heptane/ethyl acetate - 1:1) to give the title

TP 2 i 1 R 4 3

g §6Di( g, gl—l) ,p;oﬁrﬁ&t@&;ater dfnm the) phgsébBwéré&ebEratbﬁd ThéCacﬁlempl phéﬁb _was
,2-Di - (2-t
Curni ngs. ( s PXpbiar Wit sk paesBl (3 X280 miedns. combings shgerd ﬁ%%gﬁi'v#%

The react i owashetiwith matdmu@i;u‘eeus N‘abll somdn 2drietk(NRB0,f and evapdratddm

started. The heatjng mantl e was renoved - bronot ol uene (137 nlL) in 15
dry THF (50(}’5&'? The residuawas GHWP%"JQ&C éﬂ'hﬁﬁtﬂneéﬂthylécplﬂletérﬁ)éﬂm

t I der.
el ux for MECE rie%i‘fﬁ% 35k o (Eoimg) i G Y o S E S S 2t Pt
t t 284'[]1 d
sgrﬁtergnugs 4- cﬁl or obut T Zg?c? tr’h@l-ﬁ :Iaggt(te?ﬁz SSGWMHPQ@G @té@sgﬁeﬁoo
nL) was addé@ﬂ?‘bﬁvﬂ%@-‘%ﬂ"ﬁﬂ"l err]C The reaction mxture was stirred at 20

roomtenperature for additionally 1 hr and was then poured into an agueous
solution of NHACI and ice. The organic phase was worked-up according to the
standardmorﬁwlmccaaedur es. After evaporation of the organic solvent the

resi due X e of n-heptane/ethyl acetate = 4/1.
' ' gfvflpﬁ?mpresu Prcﬁur‘&\ 53%

Filtration Ing ct ‘al s af forded

2, 2-di - ( 2 t Jloya puspansitny of mfagnamumaanmgs B39) inldty NWE QES0(:6DOWaS ddeled]2-1. 96

(5,611 Oty o lgohoh i et fo Aok o s etibmi

4, 4- Di - ( 2- t obadtionlistamed: | Thechaating3riantitOwds eemovatband 2-bromotoluene (137 mL) in

2, 2-di - ( d
22 ety i B RN i b ol 3 SEADIE A B
hydr ogenat eehic neaction). I‘l‘lmomunhg&eaétloh mixure twashdiledrdndet eaflux for additidreally
cat al yst wag 5 fTLhI tered off a.gd] rge sol vent s_evaporated.in vaﬁyflo. The
remai ni ng oi'l %ss e mixiure was cooled to room témperature and.excess Mg was filtered
off in an inert atmosphere. A solution of 4-chlorobutyric acid methylester (56.4 g) in
dry THF (200 mL) was added dropwise at 20 °C. The reaction mixture was stirred at
20 room temperature for additionally 1 hr and was then poured into an aqueous
solution of NH4Cl and ice. The organic phase was worked-up according to the
standard workup procedures. After evaporation of the organic solvent the residue
was suspended in a mixture of n-heptane/ethyl acetate = 4/1. Filtration of the

resuiting crystals afforded 2,2-di-(2-tolyl)-tetrahydrofuran 33a (32.5 g). 1TH NMR
25 (CDCla) & 1.96 (s.6H), 1.96-2.10 (m,2H), 2.57 (1,2H), 4.02 (t,2H), 7.00-7.07 (m,2H),
7.07-7.23 (m,4H), 7.57-7.65 {(m,2H)

Example 34
4,4-Di-{2-tolyl)-1-butyliodide, 34a

30 The crude 2,2-di-(2-tolyl)-tetrahydrofuran 33a (28 g) was dissolved in acetic acid
(250 mL). 5 % palladium on Carbon black (3 g) was added and the mixture was
hydrogenated in a Parr apparatus at 3 ato at 55 °C for 5 hrs. The catalyst was
fitered off and the solvent was evaporated in vacuo. The remaining oil was
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to. CC (n-heptane/ethyl acetate - 15:1) to give 4,4-di-(2-tolyl)-1-butanol
(17 g). A solution of 4,4-di-(2-tolyl)-1-butanol (19 g) in acetic acid (400
m.) was boi |l ed under reflux for 3 hrs. The cool ed sol ution

evapor at ed WPWREMS to give 4,4-di-(2-tolyl)-1-butyl acey%P 49) as
an oil. A solution of 4,4-di-(2-tol yI)-1-ﬁutyI 5 acetate (9.2 g) in 57 %
aqueous iodic acid (150 nL) was boil ed u?n er reftux for 3 hrs. The

| ed | uti I nt | Xt f i d t t
Ceocous ohueTaaeE 3o RO Feheri oL gt o o .M vt e
were washed(1wi g)r Agblition st H4-(24TyiRd -BtEReIUE 95g) Wt dctticicidla4do nil) was
(Na2s¥)  _and evapoir ated in vqﬁgo to give the title corq)pund 34a ((11.7
g) -as an oiboilegisnder refiux;for 3 s, Theceslad solytionwas evaporatad pvacug tQ\give

CcDbd 3 i i - - )
(7 St }S Eg%{h-di—(ﬁﬁgxﬁgmtl:ﬁmgéb&tate?(ﬂsg) as ah%oi® ) soltidry of 428D (2-t81yH61-blityl H)

(R S)- 4. [\ cstaterfo2 o) in,57 % inquanus iotiq apid {350 znlorwas boiled under refiux for 3

, 6, 7-tet gﬁgﬁ%@g@ - ) G d%ﬁ@

pr epar 2dr Z?Xr%'; Eh#gcé%'etaﬁ%apr ocedur E%d?ggmgdqiﬁbgltﬁrg%§ aﬁam?’l%Q ) the
1079- 1080 waquepus, phatie wastaextracied withtdiethyl ethez0bhe combined organic phases

3- et hoxy- 4, 5 Egg'y ; _’%H ' . .

ti te aniO)t%( I ?%o%?sorbeyq g['@w . 3&?7({0_?,35&& m&%r@og;&ﬁgﬁ I’((a an@az? 90) m) .
The yi el d cind eeaporatesl Zovacuotd gies tie €tlg codipouhd Gdanld.7 gp hatarndoih which oi | .

1H NVR (CDO 3 1.32 (t,3H), 1.40-1.85 7 1. 85- 2.05 3H),
o0 (s G Wk usGd WU Adtber pisHisation. THNME, (BCk) BryB0-2. (5 ikt 558

E)lrp[ BT) en- 4- ﬁ‘l-ﬁﬁhgf@,%”&%gég.ﬁig7%1227ésgﬁslr Zahydro- 1 2- 25 benzisoxazol, 35b

The title conpound was prepared according to the procedure described in
Synl et t 1995} §g79- 1080 using 4,4-di-(2-tolyl)-3-butenylam ne, 30c (3.3
g), 3-et hogn- MPI&SY 6, 7-t et rahydr o- 1, 2- benzi soxazol - 4-one 2a (2.0 g),

titaniunl Wﬂ.ﬁgﬂ-mhﬁ-a i{(8-t31y))butan-1 -Mgt@-:{-éﬂ'ﬂo)@Mﬁw,Hdt dro4020l) .
e g

The yield qf titlféconpound was 1. whi ch was isolated as an oil.

1H NMWR (ED%?Q!BZ'SP&PF?L 583 ({, 3H), 1.40-2.05 (m5H), 2.10 (s, 3H),

2.17-2. 30 (TRetitle campund iWas ed dectidin 18 the pfodebutd désbribed id Synlett

(g, 2H), 5.8% ,1%7.03-7.1 msrg ,

suUBSTI TUTE gé@rw 1080 using 4,4-di-(2-tolyl)-1-butylamine 30b (t.7 g), 3-ethoxy-4,5,6,7-
tetrahydro-1,2-benzisoxazol-4-one 2a (1.0 g), titanium(lV)isopropylate (4.3 mt),

NaCNBHj; (0.6 g) and ethanol (20 mL). The yield of the title compound was 1.0 g
20 which was isolated as an oil. 1H NMR {CDCl3) & 1.32 (t,3H), 1.40-1.85 (m,7H), 1.85-

2.05 (m,3H), 2.27 (s,6H), 2.45-2.75 (m,4H), 3.68 (1,1H), 4.27 (q,2H), 7.05-7.15
(m,8H)

(R,S)-4-[N-1,1-di-(2-tolyl) but-1-en-4-yiJamin 0)-3-ethoxy-4,5,6,7-tetrahydro-1,2-
25 benzisoxazol, 35b

The title compound was prepared according to the procedure described in Synlett

(1995) 1079-1080 using 4,4-di-(2-tolyl)-3-butenylamine, 30¢ (3.3 g), 3-ethoxy-

4,5,6,7-tetrahydro-1,2-benzisoxazol-4-one 2a (2.0 g), titanium(lV)isopropylate (8.2

mL), NaCNBHj3 (1.4 g) and ethanol (40 mL). The yieid of the title compound was 1.9

30 g which was isolated as an oil. 1H NMR (CDCl3) 8 1.33 (t,3H), 1.40-2.05 (m,5H),
2.10 (s,3H), 2.17-2.30 (m,5H), 2.40-2.70 (m,2H), 2.76 (t,2H), 3.67 (1,1H), 4.27
(a.2H), 5.80 (t,1H), 7.03-7.17 (m,8H)
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42 Exanpl e 36 4,4-Di-(2-toiyl)-3-butenyliodide, 35a A sol ution of
2,2-di-(2-tolyl)-tetrahydrofuran 33a (40 g) in 67 % aqueous iodic acid

(250 m.) was boiled under reflux for 30 mn. The cool ed sol uti on was

extracted s wiyh diethyl ether. The conbi ned organi c phases hed
with water aﬁ!ﬁog"z"”saturat ed aqueous solution of NaCl, dri and
evaporated in Vacuo. The resi due was sgdjected to CC (n-heptane/ethyl
acetate 15:1) to give the title conmpound 36a as an oil' (44 g). 1H NWR
(cbd) 82.1%% 2.30 (s,3H), 2.65 (g,2H), 3.19 (t,2H), 5.73
(t,1H, 7.05-7 8H) 10 Exanpl e 37 (R

S) - 3- Eegzeneé;d-bb(?ﬂolyt)y@-bull{dﬂyliadide.tﬂﬂayl oxlycar bonyl - N- et hyl ami no)-4,5, 6, 7-
tetra ro-1,2- ' , t Lan . P
oot L e hRA SAB P rranReSiaH 0 ) iy 57 acuoopsrodinacid

t et rahydr o- 1{2500mb} :vm(?maiwdegd&a feflug for Sdll }nﬁhhﬂ’herdmtad golttion wasnetriicyed HF
(100 ) vhswivh dglh o5, e Sombingd broae. Bhtah whre, weshed il weter Grid e
was. tirred fsgsturated agabous Sélution ohNaChrdried (NagS@h) ard evaporated rviedo. The
precipitate was renmoved by filtration and the or gani c_sol vent was

evapor at ed | Fesidue wasTgubjestadte G s(nsheptapeiathyl acetaten15) tecgivartbectitis |

(Cocis) a1, a60Regd abae oy of (SN Rk ot 3 g8t g il dues 5o

(m1H, (S%?ﬁﬁ T9 ﬁ'él-lz 5.7§Qt.fﬂ),_37.6§-7.2§-(g-2,57}@)d, 2H) Exanpl e 38 25 (R,

S) - 3- Benzene fonyl oxy- 4- et hyl am no- 4, 5, tetrahydro-1

, 2-benzi s#kazol e, hydr ochl ori de, 38a To a sol ution of

(RS) - 3- benzegggmrgﬂgyl oxy-4-(N-tert-butyl oxycarbonyl - N- net hyl a-

m no) 4,5, 6, 7-tetrahydro-1, 2- benzi soxazole, 37a (5.4 (%) in dry diethyl ether
(100 m) (BS)Benzenasulionytox-4-(N-tertbutyoxyaaroonyl-N-meathylamine)4.5.&7ner

(50 nm) and {e?ﬁhgamr-ﬁ?lﬂdnb&gx '&é’% was stirred for 48 hrs at room
e

t enper at ur e. reaction mxture was evaporated in vacuo and the

resi due was Ausqlatioredfi(R,8)-4-(NdatkbutyarycarbobPleN-methyliamirid)e3-hydroky-#56,7-
compound Satetinyufit SohedeedsB 12l (GPGf e anfle 17 £l § ok cry 3HF (350
(m2H), mL) was cooled to-0 °C. Benzenesulfonyichloride (5.2 mlL) in dry THF (100 mL) was

| added dropwise at 0 °C. The resulting reaction mixture was:stirred for 3 hrs at 0 °C
and for 60 hrs at 22 °C. The formed precipitate was removed by filtration and the
organic solvent was evaporated in vacuo. The residue was subjected to CC (n-

20 heptane/ethyl acetate 1:1) to give the title compound 37a (5.5 g) as an oil. 1H NMR
(CDCI3) & 1.40-1.94 (m,11H), 1.94-2.14 {m,2H), 2.60-2.72 (m,5H), 4.95-5.36 {(m,1H),

7.58 (t,2H), 7.70 (1,1H), 8.02 (d,2H)

Example 38
25 (R, S)-3-Benzenesulfonyloxy-4-methylamino-4,5,6,7-tetrahydro-1,2-benzisoxazole,
hydrochloride, 38a
To a solution of (A, S)-3-benzenesulfonyloxy-4-(N-tert-butyioxycarbonyi-N-methyla-
mino)-4,5,6,7-tetrahydro-1,2-benzisoxazole, 37a (5.4 g) in dry diethyl ether (100
mL) was added a saturated solution of HCI (g) in dry diethyl ether (50 mL) and the
30 resulting mixture was stirred for 48 hrs at room temperature. The reaction mixture
was evaporated in vacuo and the residue was suspended in dry diethyl ether (100
mL). The resuiting crystais were collected by filtration and dried to give the title

compound 38a (4.0 g). Mp 162-163 °C (dec.). 'H NMR (CDClg) § 1.75-2.15 (m,2H),
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43 ©2.46-3.04 (m7H, 4.25 (dd,1 H, 7.60_(t,2H), 7.76 (t, L H 8 03
(d,2H) =~ "Exanple 39 1 (R
S) - 3- Benzenesul f onyl oxy- 4-[ N-net hyl - N- (2- propynyl ) am no] -4, 5, 6, 7-t et mhydr o-
5 1, 2- benzi soxazol e, 39a A suspension of

(RS) - 3- benz?ﬁe’éﬁ?’fz?)nyl oxy- 4- et hyl am no-4, 5, 6, 7-t et r ahydr o- Wmm
benzi soxazol e, hydrochloride, 38a (3.5 gy and K2CO8 (4.2 g) in
met hyl i sobut yl ke- tone (200 n) was heated to 50 OC for 1 hr.

3- 51 o 1- Do0RERa(n Flleds b 11, PAAROH, 7 7B Yk BN AR M) vas added

dropw se a resu |ng reac m Xtare” irred for
additionally 2 hrs at 50 cC and then for 72 hrs at 117 "C (reflux

t enper at ur m'mg ool ed m xture was filtrated and the solvent was
evapor at ed A \? cuo. The residue was subjected to CC (n-heptane/ethyl

acet at e/ t r {R1S)y3-Benzenesulibhyxgd-INsngthyl-N(@-propyrayi)aminal- 8,63 tettdhydio) .

85-87_0 1H NVR (CDCI3) 8 1.54-2.15 (m4H), 2.25 (t,1H), 2.33
'(VtSJBH) 532299 NRI% é40(t 2H) | 3(r77]9|(_21H),(57H%t 2H), 7.71

E}? é) Hzl (ﬁl-A?@t bS?H)Of (R, S)-Eémmémsw?ﬂyloxy-4-methylamlno-4 5, 6t7F]tet|rahydro-1 2- 6 7
er u xycar - - 3- me X -

t et r ahydr oP 9"?59@#%33@%’8 Jﬂ)éw:i@é&”(’ge@é% &gﬁﬁadwﬁv@s@w@ “uti on

f (R S)-4 -

?ret é\yl aan ngﬁr‘&:’a&ﬁbgﬂ@%& Rﬁagp?et ra#‘dplé %B?"l‘oer? |ps‘6nxea1 qmqg'a ?ghygso-) in

acet one (2bgtv|l!@}oner midwas a@d%dmsmt &8 $Ch dhedasulting éemmn mixture

t I ed

i opui o0 o agstppd fBPEBNN 2 'S sb <o Sha tHefl 6t 72 hrs I 7 et ”

reflux for teznmrgtumheThmgo@edmmawassﬁmm ancsthe sqlvqnteuamuammtaﬂ fani c

| t t
(n- hopt ancY 2PHOT ThELERIAA VR Mlejectfa 1§ GC" PrheprtfisieiyP S ihristniiming,
40a (0.5 g)4ﬁs1)eto give the tl%lemmnomd@p (892@)4Mn85}&7 °C1. 48 (s 9H), 1.50-

é %8 ;" 4Hzl-l P%M%&@D@)%ﬂ“%&g (g'l,é,lj) %55 d, 1H), P83 s, 3H3 202289y (mHEH)

i bféﬁ'ygw%zﬁq,gi%w,ﬁﬂi. P2 771 I b oz soxazol e
Example 40
(R, S)-4-(N-tert-butyloxycarbonyl-N-methylamino)-3-ethoxymethyloxy-4,5,6,7-
tetrahydro-1,2-benzisoxazole, 40a |
20 KoCOj (2.2 g) was added to at solution of (R, S)-4-(N-tert-butyloxycarbonyi-N-
methylamino}-3-hydroxy-4,5,6,7-tetrahydro-1,2-benzisoxazole 12a (3.5 g} in
acetone (200 mL). The resulting suspension was heated to reflux temperature.
Ethoxymethyichloride (1.5 g) in acetone (100 mL) was aded dropwise at 65 °C and
the resulting reaction mixture was boiled under reflux for 2 hrs. The cooled suspen-
25 sion was filtrated and the organic solvent was evaporated in vacuo. The residue
was subjected to CC (n-heptane/ethyl acetate/methanol 10:10.1) to give the titie

compound 40a (0.5 g) as an oil. 1H NMR (CDClj) & 1.24 (1,3H), 1.48 (s,9H), 1.50-

2.10 (m,4H), 2.50-2.70 (m,5H), 3.75 (q,2H), 4.90-5.13 (s broad, 1H), 5.20-5.44
(m,2H).

Example 41

(R, 5)-3-Hydroxy-4-benzylamino-4,5,6,7-tetrahydro-1,2-benzisoxazole hydrobromide
41a.
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Benzal dehyde (0.31 nL) was added to a solution of (R, S)-4-ani no- 3-ethoxy-
4,5,6, 7-tetrahydro-1, 2- benzi soxazole 3a (from 0.53 g and teh hydrobrom de)

I n et hanql 0 ). The mxture was stirred at roomte r 20
m n and thenq"o%ed I n an ice-bath. Sodi um boronhydri d%%s
added and the m xture 5 was stirred at Ogderr]C for 30 min and at room
ternperature for 20h. After evaporation, water (10 nmL) was added and the

ot D4 : 4 ) N
cther (210 BEaffualo1iml) bras dutfacPtl'sugiugion Eh Hhis)a URROIERARRY |
met hyl ene ch4,5/6,8delfahyrso-1.3-benzigoxazolenda dirapb OH3 gnand tehfhydiobromide) in

R S)-3-eth - | an RQ- 1 - - ' . )
10 The nyar ctPa 98 gk HiscmBadts e birike o ol EriRghag WY it dod e
acet at e and coolgd it apiiterbathy Sddiumhy boronhiydridel (0.05 gl ovks adaedand thee mixtite
192- 194 C. .. f | d with HB i b '
Beanpl o 53 ik stired of P 53 Bin SRl 3 BT BRRRIRIIE fo5 208 AMst EigRoration.
(m4H), 2.60wate? (16 mi)Mas added 4l this)mixfive vasaoidifisd (Vlt!l 441 HO\. The aguédils
0! o ST S o Sty 50 ol S o tion o 4
, 2- benzi soxamaOM. Extraclionbwithl et e bhiotide- (B%35[mL),] drying-ahlyRvagdtativid
o bitd 3 Eabonis ot g gt 51
conpoundspf THd ehydisebrde w&r;ﬁebﬂ%ﬂeﬁk édhliﬁ%% SoitlopVbNECIR ethifnadeiatenshd
recog- 25 nised test nodel s: .. GABA Upt ake Synapt osones The
i nhi bi ti on obreciniiatingtheydrechlorider by addition of ethei,Mm $92-484 2€i bed by Fai ch

et. al, Drug Dev. Res., 1990, 21, 169-188. By this nmethod the overall,

i.e. neuronal and 30 glial, inhibition of GABA uptake is deternmined. The
resul ts are Eneatmentof said conpaund withyHBs esdescribed in Example 8a gave 41a. Mp

’ 202-205 °C. 1H-NMR (D20) 8 1.95-2.25 (m,4H), 2.60-2.90 (m,2H), 4.45 (s,2H),
15 4.35-4.60 (m,1H), 7.55 (s,5H).

The following compound was synthesized correspondingly:

(R, 8)-3-Hydroxy-4-(2,2-diphenylethylamino)-4,5,6,7-tetrahydro-1,2-benzisoxazole

hydrobromide 41b. Mp 180-183 °C. TH-NMR (D.O and DMSO-ds. 1:1) 6 1.80-2.15
20 (m,4H), 2.45-2.75 {m,2H), 3.70-4.00 (m,2H), 4.30-4.65 (m,2H), 7.50 {s,10H).

Pharmacology

The compounds of the invention were tested in the following well known and recog-
25 nised test models:

GABA Uptake Synaptosomes

The inhibition of GABA Uptake was performed by the method described by Falch et.

al, Drug Dev. Res., 1990,21, 169-188. By this method the overall, i.e. neuronal and
30 glial, inhibition of GABA uptake is determined. The results are shown in the

following Table I
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Ant.agoni sm The test is a test for antagoni smof isoniazide induced
convul sions in mce. The test substance is given s.c. to mce (nale
NVRI /'BOM bod§ wei ght 20-25 g) 5 and 30 mn later 300 ng isoniaziﬂs S
given s.c. are used per dose and a control gro

receiving isoniazide is included. This dgse of isoniazide induces
intermttent tonic seizures. The aninmals are placed individually in
Macrol on ty, he time when 10 convul sions first occur is
recor ded. "bkﬁ@?ﬁﬁé%?ﬂﬁ ‘st opped after 90 mn. The ani mal s that have
not had conTie tesbissa test Forrantdgonism ohiseniaziderinducetsconviisiarisdnimide.. The
results, i.e. the nunber of protected m ce pr nunber of tested mce are

st at ed in fractions as follows: 0/5, 1/5 ......... , 515. The ED[err]
val ues, cal The téstcdubgtancg i9givent s.c. tomide) fale NMAIBOMNbody wWaigit 20-58 lgyw.

D 96/ 26929
PCT/ DK96/5 30 min later 300 mg isoniazide is given s.c. Five mice age usedper dose and a

| nhi bi tion ﬁnt@é%ﬁ:ﬂiﬁbﬁ?%éélwﬁﬁ Wﬁﬁ%méﬂﬂeﬂgpﬁbﬂﬁsd G iécHERAES Mduces

Conmp No ake Inhrbition | soni azid

| C50 ([err]'Me"“memm'E'c‘)Qe'zP[a;‘rr] m)l / kg) 6a (+)or(S)-form >300
nt 6b (-)or(R)-form nt 6C
(+)-form 42 > 320. 6d (-)-form

>300 The animals argiplaced individuady in Macrolon type II cagessand the time when
>320

10 convulsions first occur is recorded. The experiment is stopped after 90 min. The
animals that have not had convulsions within 60 min. are recorded as + (protected).
The results, i.e. the number of protected mice pr number of tested mice are stated
in fractions as follows: 0/5, 1/5......... , 5/5. The EDsg values, calculated by log probit

analysis, are shown in Table I below.
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8b 0.24 110. 8c

120 > 120. 8d. . 210
> 140. 8e 100 >300 8f
100 320. 8g 0 .17 |
8%4 WO s612692 310. + 8;1' 1?9'1 pCTDKS60084 !
NOT DETERM 8j 8 68.
8l nt _ : 8m
. Tahje I: Inhiition of GABA-uptgk in synaptosomes and Isonifitjd antagonism. 8
nt 140, L Gomp R’ GABA-Uptakh fnhibition isoiszid 150 |
11b= 0.41 ICso (M)  4(.  EDso (umolkg) 45
2‘2’89 o oy tom ey eES e
’ 6b (-)or(R)-form 120 nt
6c (+)-form 42 > 320,
6d (-)-form >300 nt
ga 65 >320
8b 0.24 110.
8c 120 > 420.
8d 210 > 140.
ge 100 >300
8t 100 320.
8g i 017 6.
8h 48° 150.
8i 0.14 310.
B 1.1 _ NOT DETERM
Bj nt 68.
8l nt 7.
8m nt 27.
8n nt a4.
8o nt 80.
& nt 30.
9a 180 > 140.
11a 0.73 67.
11b 0.41 840.
142 >300 86.
14b >300 220,
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47 _Conp_No GABA- Upt.ake I nhibition Isoniazid
IC50 ([err]M ED50 ([err]nol/kg) 15a 70
> 120. 15b 72.
15c 84* > 120. 16a
4.5 WO 626929 55 16b 4 ¥ETIDKI6/00084
81. 16¢c 0. 3647 160.
16d 0.31 _ 63. 18a
2 wALE 20 037
939 Semp No GABA-Uptake jniybjtion lsoniazid ¢ 3
20c 0.17 ICs0 (uM) nt EDsp (pmolfkg) 26 |a
>300 NT 282 ot
200 3t5a 70 nt >120. J10.
31b - 300* 5. Fic
nt 18b210. 80 314 72. nt
nt - 41a 40 4.
41b 8¢ 22 2 >19LO. #120.p g | " nary Data
Furthernorg, sone @ the colrrpounds4_gf t he ijnventi ongghave bgen tested for
i nhition of neuronal and glial GABA-uptdke, respectivel\, 'by the nethod
described by Falcheb et. &, DrugaBev. Res|., 1990,81, 169-[188. These tests
showed t hat| some of the 5 [conpounds predoninantly inhibit |[the glial
upt ake. Fi rhal ly, stBfe of thle conpd¥fds Have show#P-ef fect| i n ot her
convul si on jrodel s. It fappears grom t hg above tgble thgt some of the
conpounds the i ¥ention Mhich %o not |i nhibit e GABA uptake in vitro
show ef fect] i n thegysoni azilde ant agggni sne 1o test N® Vivo iIndicating that
t hese conpdunds are prodrugs.

20a 0.37 97.

20b 0.14 nt

20c 0.17 nt

2Ba >300 NT

28a nt 200.

31a nt 210,

31b 300* 55.

3ic n 210,

31d nt nt

41a 140 77.

41b 22 > 190.

= Preliminary Data

Furthermore, some of the compounds of the invention have been tested for inhition
of neuronal and glial GABA-uptake, respectively, by the method described by Faich

et. al, Drug Dev. Res., 1990,217, 169-188. Thase tests showed that some of the

have shown effect in other convuision modeis.

compounds predominantly inhibit the glial uptake. Finally, some of the compounds

It appears from the above table that some of the compounds of the invention which
do not inhibit the GABA uptake in vitro show effect in the Isoniazide antagonisme
10 test in vivo indicating that these compounds are prodrugs. |
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Accordi ngly, the conpounds of the invention are considered useful in the
t r eat ment of di seases associated with GABA neurotransm ssion, e.g. as
anal gesic, antipsy- chotic, anticonvul sant, or anxiol yti §§¥ as
drugs for t haV g@é?ﬁ%nt of nmuscular 5 and novenent di sorder d?%%ﬁ&@g
antispastics or antisynptomatics in Huntigggton's di sease or

Par ki nsoni sm Formul ati on Exanpl es 10 The pharnaceuti cal

formul ations of the invention may be prepared by conventional met hods

in the art. Tablets may e.g. be prepared by m Xxing_ the actlve mgrpedl ent
wi th or di narAccosfinghin thgmqsmdequﬁ\yem areennsidered y agnente

m xture dt 'Bné’ea%%@‘%%biﬁféﬂ y&ﬁﬁﬁé Wﬁ‘% ta@'a@ r.=s°s‘i3;.l anfipey- ©f

di luents conpri ne5|u
st earat e, gmlc,rmtlcpawlm, ogamo!y.h_@dmgo artas drugs forahe tmanaentaeﬁmmwar or

addi tives Jusjpy ﬁ%v&ﬁéﬂt digbrad CQUBH rag%zlﬂggéééﬁg or ang%&n@ﬁhﬁﬁ?ﬁ i Auntington ‘s

fIavourlngs preservati ves € provi ey are
conpati bl e wliseasetor Rarkinsenismgr edi ent s. Sol utions for injections may be
prepared by dissolving the active ingredi ent and possi bl e additives in

a part of the solvent for injection, preferably sterile water, adjus- 20
ti ng the solRarmuiation®&xampldsvol une, sterilization of the solution and
filling in suitable anpul es or vials. Any suitable additive
conventionally used in the art nmay be added, .such as tonicity agents,
preser vatov€fhe plsdrimacedticd] fommilations of the iveatiore rmybeeprepharad-by perventionaine

B of ?;Bhg?,aﬁfathggawe B B T B0ieh mice.5, b8 Frsnered by iy W S lndragt °°

5.0 nﬁ with ordirfdrly @tfuvants andlor diluents and subsequentlﬁ@ompressmg the mixtlez e
starc ose

2.4 ny 30 na mwgpwttgpqeptm %gplmp.oggmplfg oi q@}/\}oan%o Xr ga?uerﬁ]s comprise:
Croscar el | Qsgen Stdkch) WBJ&IE starch, tlchmltnagnesium stemeyélalm& tiscto$é,gums, -

?h84 ng y I% ik Tabl ets contai ning 50 ng of Cﬂ D, ed?or suc aluculsaétsesduc S
e free 1§a8nd the like. Any other adjuvants or additives usually us purpo:
as colourings, flavoudngs, preservatives etc. may be used provided that they are
compatible with the active ingredients. - |
Solutions for injections may be prepared by dissoclving the active ingredient and
possible additives in a part of the solvent for injection, preferably sterile water, adjus-
20. ting the solution to desired volume, sterilization of the solution and filling in suitable
ampules or vials. Any suitable additive conventionally used in the art may be added,
such as tonicity agents, preservatives, antioxidants, etc.

Typical exampies of recipes for the formulation of the invention are as follows:

25 1) Tablets containing 5.0 mg of Compound 20a calculated as the free base:

Compound 20a 5.0mg
Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 24 mg
30 Microcrystaliine cellulose 198.2 mg
Croscarmellose Sodium Type A 24mg
Magnesium stearate 0.84 mg

2) Tablets containing 50 mg of Compound 8b calculated as the free base:

SUBSTITUTE SHEET



WD 96/ 26929 PCT/ DK96/ 00084

49 ‘ Conpound 8b 0.5 ny Lact aose
46.9 ny Mai ze starch 23.5 ny Povi done
1.8 mg 5 ~Mcrocrystal line cellulose 14.4 ny
063 g gSeRgl YOS i hg Per milititrer o o CARBBEeRe
25 ny Sor bi t ol 49 500 rrg
Hydr oxypr opyl cel | ul ose . 15 g d ycerol
0.1 mg "B apaEhen 05 P 05 i T vour "
0.05 ny Laglos@arin natrium - 488mg 0.5 ny - Water
?:gn%oTnd224a 4) Maiz¥stdkdren for 16njmjct I on f@ghﬁ)%intgo'per millilitre:
5.1 ng Rovidopeaci d 1.8mp 08 ny 25 Water for
:DQ:J'r/eCDlt(Igg/nBoos 4 Micro@%silallme cellulose 14\{Prr996/ 26239
CLAI VB Croscarmeliose Sodium Type A 1.8mg
| Magnesium stearate 0.63 mg
3) Syrup containing per miliilitre:
10 Compound 11a 25mg '
Sorbitol 500 mg
Hydroxypropylceliulose 15mg
Glycerol 50 mg
Methyl-paraben 1mg
15 Propyl-paraben 0.1mg
Ethanol 0.005 mi
Flavour 0.05mg
Saccharin natrium 0.5mg
Water ad 1 mi
20
4) Solution for injection containing per millilitre:
Compound 14a 10 mg
Sorbitol 5.1 mg
Acetic acid 0.08 mg
25 Water for injection ad 1ml
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5 1. An_4-am not etrahydrobenzi soxazol e or -isothiazole conpounds having

gener al formula I: ___[err] - 10 wherein R1 and R2 are
i ndependent|ly selected fromthe group consisting of: A) hydrogen,
cycl oal kyl, phenyl, or a group R7 where R7, R8 and RO are
[ ndependent |y, fromthe group con- | R8-C | }mmomﬁg
sisting of h § . | ower al kyl, |ower alkenyl, |ower al kynyFr ower

al koxy- | owner al kyl , cycl oal kyl 5chloalkyI-IoﬁEF‘a#kyLr\phgnga‘§
phenyl -1 ower al kyl, phenoxy- . 15 | ower al kyl and het sel ecte

from2-thienyl, 3-thienyl, 2-furyl, 3-furyl, Wﬁ/ "’
pyrazolyl, pyrimdinyl, pyrrolyl, thlazolyl 1,2,4-tri aze mfi /y

pyridyl, 3-pyridyl or 4-pyridyl, any pMM r heteroaryl group pdresen

optionally bei ng substituted with one or two substituents sel ected
from hal ogen, | ower al kyl, | ower alkoxy, hydr oxy, nitro, |ower
al kyl thio, |ower alkylsulfonyl, Iomer al kyl - or
di (I ower) al kyl ar th hi.o
Criruoros ¥ AR Pampieiftychong w&z@ﬁ#pﬁgwﬁﬂﬁ%ﬁ%ﬁfﬁmggﬁw
substi t ut ed fommiula lral ogen, met hyl, methoxy or trifluoronethyl; and
any al kyl group present being optionally" substituted with one to
-three hydroxy groups which again are optlonally esterified with a
Clerr] carboxylic acR{; R®* 25 B) a grouPl gR®general formula
%(Gﬂ)H(GﬂMJ&(Gﬂr-vmaeH1Y|ssaeMe
4 : (o]
or
R \p
RS Ib

10 wherein R and R2 are independently selected from the group consisting of:
A) hydrogen, cycloalkyl, phenyl, or a group

'?7 where R7;, R8 and R9 are indépendently selectad:from the group con-
na-clz-—

RQ

sisting of hydrogen, lower alkyl, lower alkenyl, lower alkynyl, lower alkoxy-iower
alkyl, cycloalkyl, cycloalkyl-lower alkyl, phenyl, phenyl-lower alkyl, phenoxy-
15 lower alkyl and heteroaryl selected from 2-thienyl, 3-thienyl, 2-furyl, 3-furyl,
imidazolyl, oxazolyl, pyrazolyl, pyrimidinyl, pyrrolyl, thiazolyi, 1,2,4-triazolyl, 2-
pyridyl, 3-pyridy! or 4-pyridyl, any phenyl or heteroaryl group present optionally
being substituted with one or two substituents selected from halogen, lower
alkyl, lower alkoxy, hydroxy, nitro, lower alkyithio, lower alkylsuifonyl, lower
20 alkyl- or di(lower)alkylamino, cyano, trifluoromethyl, trifluoromethyithio, trifluoro-
methyisulfonyloxy and pheny! which again may be substituted with halogen,
methyl, methoxy or trifiuoromethyl; and any alkyl group present being optionally
substituted with one to three hydroxy groups which again are optionaily
esterified with a C2.1g carboxylic acid;
25
B) a group of general formula Y—(CHz)~(CHR11);—{(CHy)— wherein Y is selected
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(3); [err] wherein
Uis CHRlOb NR1Ob, O or S, Ul is NR1Ob, O or S; IS 0 or 0 _or
Vis Cor W dotted |ine repressents a bond when V |sré+ﬁﬁ§6’m“bond
vvhenVisN Ais 0, S, CH2, ?12 CH=CH CH2, (CH2)3, CH=CH or

O CH2; Ra and Rb each, repr esent ne or nore substltuents sel ected
from haI ogen wer al ower al koxy, hydroxy, nitro, |ower

al kyl t hi o, mb’P"hﬁhEJP@!WSWPﬁQ{!MA) al kyl - or di (I ower

al kyl ) am no cyano, triflg@somethyl, trifluoromethylsulfonyl oxy and
trifluoronethyithio; | roandt aR® | "®pendent RP ®'®1, 27 or 3, s is 0

or 4, provided that wheR®P-G-+ig—a o (1) V\/nerNa-loH.U i's NR1Ob, O or
S or-agroup (4), thenr +'9§ + t (1)s, at {beast 22 1?» and en Yis a
group (3) or a group (5) ere Vis' N I:‘then r + s' + is at l[east 1;

R7b; R8b and ROb are as defined for R7 R8 and R9 in A) provided that they

are not at the s tinme sel ected from hy n, lower alkyl, |ower
al kenyl and | B kyn R1OF a 1l are i ndependent |y
hydrogen, | ower al kyI | 0 '%/aémyl or | ower 4CHa)ny| ; and

C) a group of general forArruI a -(-:HZ)n W(CHZ)m whyF'G'ﬁ?(hli is 1, 2 or
3, mis 2 . or 3@@/@.!&% atgd Yc |s‘£_@»(w§)¢. (52 as defined
in B) provided that rg not a group (§,) or (4)
wherein U or Ul, respect , 1's NR1Ob, Sor 25 O D) a group

| % Sg}e?g_lg)bkf &%bkl? U is CHRbb, NR10b, Oorshgfi%' NRIob, © 6 S;lp isD 6F 1;%3is 0 br 1;
V'is C or N and the dotted line repressents a bond when V is C and no bond
when Vis N;
Ais O, S, CHy, (CH2)2, CH=CH~CHz, (CHg)s, CH=CH or O~CHpy;
Ra and Rb each represent one or more substituents selected from halogen, lo-
10 wer alkyl, lower alkoxy, hydroxy, nitro, lower alkyithio, lower alkylsulfonyl, lower
alkyl- or di(lower alkyl)amino, cyano, trifluoromethyl, trifiuoromethyisuifonyloxy
and trifluoromethyithio;
r and t are independently 0, 1, 2 or 3, s is 0 or 1, provided that when Y is a
group (1) wherein U is NR10b, O or S or a group {(4), then r + s + t is at least 2;
15 and when Y is a group (3) or a group (5) where V is N,thenr+s +tis atleast 1;
R7b, Reb and Reb are as defined for R7, R8 and R? in A) provided that they are
not at the same time selected from hydrogen, lower alkyl, lower alkenyl and
lower alkynyl;
R1ob and R11 are independently hydrogen, lower alkyl, lower alkenyl or lower
20 alkynyl; and

C) a group of general formula Y°~(CHo),~W—(CH) = whereinnis 1,2 0r3, mis 2

or3; Wis O or S; and Yc is a group (1) - (5) as defined in B) provided that n may
not be 1, when Y is a group (1) or (4) wherein U or U1, respectively, is NR10b, S
25 orO;

Rﬁd

1 -whereinkis 0, 1,2 or 3;
Y9-O—(CHo)~CH—~{CHy)r-

D) a group of general formula
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\5/\2) 96126929 | is 0, 1, 2 or g”’MM"MI&//& fined fE?TngTQ?aogg)B:bove;

and Y is selected from the grou ) and (5) as defined in B)
above and the foll ow ing groups (6) - (10): R7d
R10d [err | R8d- C- CH | s m :
(7); (Wossasd oy (o) (9) e

Wierein p, g, Ra, Ro, and A are as defingdbin B) and R7d - Rlld are as

defi ned for R7b - R10b and R11 , respectively, under B) or 10
Rl and R2 toge des] 154 &l d8VdHing fi ' 4-8 nenbered
nitrogen igﬁﬂf%ﬁﬁgyrl%ﬁ%r d%ﬁﬁ q“%%@&%[eand R2 is a group

R20CO wher ei n Nisiselectathfrom the greups (2hand (Skasidéfinedin B) ahoveiandAhe fdilowe or
phenyl or suchﬂ_&e &ﬁgr(%l_vébpstitut ed with one or nore substituents
selected from é@ , 1’0 ‘al kyl, |l ower al koxy, hydroxy, nitro, |ower
al kyl t hi o, grop®e al kyhmul f onyl , | oweg?dal kyl - or di (| ower) al kyl am no,
cyano, trifluor th trif )-

% fo \E)n'ilfl-a

t hyl i hi o,
trifluoromethyfsulifo (% plaer M phen I_B\é'ﬁ § tuted with hal ogen,
met hyl , nmet hoxy oR®™ rifl Udrontt hyl ; i 20 R™ - R6 are independently
sel ected 6rom hydrogen, hydroxy and | ower al kyl, any al kyl group
optionally being tituted with one f‘ hydr oxy groups; Xis
oxygen or sul f ®; 25 P. i SR @r or a group ZR wherein
Zis CO CS, SX® 0O MRt and Ru beNs#FRyahpoen, hydroxy or | ower
al kyl, and i Z |)s_é‘,(p___cu_CS, thenl’ R iS)éﬂ_&Ct ed fromthe groups

consi sting of:
(CHZ)Q (CHz)q

Wherein p, q, Ra, Rb, and A are as defined in B) and R7d - R11d are as defined
for R7 - R10b and R11, respectively, under B) or
10
R1 and R2together designate alkylene thereby forming a 4-8 membered nitrogen
containing ring; or

one of R' and R2is a group R2'0OCO wherein R2’ is phenyl, or heteroaryl as defined
15 in A) above or phenyl or such heteroaryl substituted with one or more substituents
selected from halogen, lower alkyl, iower alkoxy, hydroxy, nitro, lower alkylthio,
lower alkylsuifonyl, lower alkyl- or di(lower)alkylamino, cyano, trifluoromethyi, trifiuo-
romethyithio, trifluoromethylsulfonyloxy, phenyt and phenyl substituted with halogen,
methyl, methoxy or trifluoromethyi;
20
RS - Ré are independently selected from hydrogen, hydroxy and lower alkyl, any -
alky! group optionally being substituted with one or two hydroxy groups;

X is oxygen or sulfur;
25
P is hydrogen or a group ZR wherein
Zis CO, CS, SO or CRtRy, Rt and Ru being hydrogen, hydroxy or lower alkyi, and
if Zis CO or CS, then R is selected from the groups consisting of:
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hydr ogen, Cl-C18 al kyl, C8 cycl oal kyl, C3-C8

cycl oal kenyl or ijlw H'n m”m[/l -al k(en)yl, optionally
substituted with one or two h rexys ~s =« groups, or phenyl tional l
substit ut ed WP WR6We or nore subst ituents sel ected ?GWB oup
consi sting of hal ogen, trifluoronethyl, gl C4 al kyl, Cl-C4 al koxy, 5

Cl-C4 al kylthio, Cl-C5 acyl oxy, or cyano; or ||) QRv, wherein Qis O or

above; ana? - RRRSERgs it e e kRN 5 G EiRaIR, Cr Go sypioaliBhil ol

fromthe subsgicyg Q%y%loalk(en)yl—dﬂéﬁ)gﬂ Jp%nﬁl%'ﬁlﬂﬁmdtbd I 6né or Ryo HydrdRy ar e

conbined to forma four to @i nmbered heterocyclic ring
cont ai ni ng f r graupseor phenyl @m-malwcﬁgmmmname or more sybstituents selectad: ce

oxygen or sul fif, tﬂbﬁﬁup 86ns|stmgQé{v (Técﬁf'fne i rﬁe&h@l %?réﬁtaﬁ@; féP@‘l? Eﬁc%xﬂn‘z“ps

consi sting of:

as defi ned |n0,+cbalkylthtd,50y405acyg:xqu|or6ﬁ|@,laz SC(O)RZ OC(S)RZ or SC( S)Rz
wherein Rz t d f bsti.t defined f d
Abover | i} OB, @hatgn CED ar s and B selatign 4987 e silretianes demed or H 1)

provi ded t hat uRdéﬁyame aAghydrogen, when Rl to R6 are aII hydrogen Xis
oxygen and t npound exists as a racem c mxture;

phar maceut fig aNWHéCWBﬁeA%I@‘ and (A% independently 3'9259|ﬁ°t§9rfﬁlm rﬂ':!e (ﬁ“bﬁi“é'ﬁﬁﬁ
characteri sed bﬁhét‘ﬂﬁ* Fﬁt“?"s’q?%% o" E, Fi mﬁﬂdd% fmF%

characterised In ower a yl optional - 25 tut ed
with hydfoxy mtherﬁdwewoml@omngalontatnmmfrgpepnf teahwtrpaela@#msand
phenyl or phe Eﬁ&% QUi tituted with hal ogen, | ower

al kyl, | ower fm}n# oxyﬂg pﬁ?ﬁ%‘t omkhﬁ'ﬁéj%i bei ng preferably nethyl,
ethyl or plfehis GERM R is selected fmmdh@gtmmsctonsisumgm characterized in that

o G am 1 VR ero OBl gty 4TS O N et e zed in that Pis
not hydr og&h, agroup NR!REaaldeﬁnMinm) argroup ZR as defined in Claimil,
wherein &\ §dodd OEid)R=28C(0)Rz, OC(S)Rz or SC(S)Rz wherein Rz is selected from
the substituents défined for R under i) above;
if Z is SO, R is selected from group i) defined above;
provided that P may not be hydrogen, when R1 to R6 are all hydrogen, X is oxygen
and the compound exists as a racemic mixture;

20 or a pharmaceutically acceptable salt thereof.

2. A compound of Claim 1, characterised in that X is oxygen.

~ 3. A compound of Claim 2, characterised in that R1 is lower alk(en/yn)yl optional-

25 ly substituted with hydroxy which may be esterified with a C,.2 carboxylic acid, or

phenyl or phenyl-lower alkyl, optionally substituted with halogen, lower alkyl, lower
alkoxy or trifluoromethyl, R1 being preferably methyl, ethyl or phenylbutyl.

4. A compound of Claim 3, characterized in that R2 is hydrogen, lower alkyl or a
30 group R2°0CO wherein R2’is as defined in Claim 1.

5. A compound of Claim 3 or 4, characterized in that P is not hydrogen, P
preferably being a group ZR as defined in Claim 1, wherein Z is CH; and R is a
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OC(O Rz. as defined in VI) g yu;’g’g A corrpound of Claimb5,

characterized in that R4 - R6 “ar & hydr hydrogen or | ower

al kyl, preferabl drogen or methyl . 7. A corrpound of Claim®6

characterl zeWy ”fquﬁg it is a compound of formula la. PGI/D ound

of daim?2, characterized in that Rl is @4group as defined under B), O

or D. 10 9. A conpound of Claim@8, characterized in that RL is a group
- as defined }J | ds. of formula (1), (2) or (3)

wher ei n R?é@Hg)%@)ﬁ'yg%ﬁé@'ﬁn,'h%')a'"%@gﬁ)'aryI or substituted phenyl or

het er oaryl , preferably a group of of formula (1) or (2) wherein Uis

e ogen orS \GPRRPU(H OF CIHTE, CharktfariEhdin el AS - Po'afS bybger pnd Fitle o
Cl ai m 10, cydregéreor loer alkyl, ipréfefably hydrogéivormethiyidependent |y 20 phenyl,

phenyl substituted with hal ogen, |ower alkyl, |ower alkoxy or
trifluordmet hyl, 2-thienyl, 2-thienyl substituted with net hyl , pyrrolyl

or pyrrol yl7.5fesmbutmslorClaim 6, chardtterized ii that it is a compBundcFRORAAINT, Of
Claim1ll, characterised In that Yis a group of fornula (1), (2) 25 or (3)

wherein Uis CH2 or Oand s is O,and r+t is 0-5, preferably 1-3, nost

preferab- 8, A gompound of clémz\ 6Rafaeerizedf irhat A iga q’-’rb@ﬁéﬁ%ﬁhé@%ﬂ&rthat
R4 - R6 are ﬂéo)lro en and S hydr ogen or | ower kyl, preferably

hydr ogen orB 1PF ). 3 14 A conmpound of Claim8, characterized in that
RL is a gyoup as definedin B) _

9. A compound of Claim 8, characterized in that R! is a group as defined in B)
wherein Y is a group of formula (1), (2) or (3) wherein R7b and R8b are phenyl,
heteroaryl or substituted phenyl or heteroaryl, preferably a group of of formula (1) or
(2) wherein U is CH» or O.

15
10. A compound of Claim 9, characterized in that Re is hydrogen or lower alkyl,
preferably hydrogen.

11. A compound of Claim 10, characterised in that R7b and R8b are independently

20 phenyl, phenyl substituted with halogen, lower alkyl, lower alkoxy or triflucromethyi,
2-thienyl, 2-thienyl substituted with methyl, pyrrolyl or pyrrolyl substituted with
methyi or ethyl.

12. A compound of Claim 11, characterised in that Y is a group of formula (1), (2)
25 or (3) wherein U is CH» or O and s is 0,and r+t is 0-5, preferably 1-3, most preferab-

ly 2.

13. A compound of Claim 12, characterised in that R4 - R6 are hydrogen and R3 is
hydrogen or lower alkyl, preferably hydrogen or methyi.

14. A compound of Claim 8, characterized in that R! is a group as defined in B)
wherein Y is a group of formula (4) or (5).
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wherein Y is a group of—formuta—<4)—or WD 96/ 26929

PCT/ DK96/ 00084 55 15. A
conpound of C aim 14, chla“liﬂlﬂl! "ﬂmu' r+t is 0-5, preferabl y 1- 3,
nost preferably 2. nd of Claim 15, characterized in
that RlL is of forrrula(5) 5 wherein p and q are O, fur or
- CH2CH2- an a and Rb are hydrogen. 17. A conpound cﬁé'ém
characterised in that R4 - R6 are hydrogen and R3 is hydr ogen or | ower
al kyl, preferably hydrogen or nethyl. 10 18. A conpound of C aim 8,

char act er | dal r feraply such a
group vx/nerglgn Yégﬁﬂ@}ndﬂfo%%m@ﬂ 8“%#3"?%‘* \%ﬁm?ﬁ%gwpﬁgb|¥1 8 '¥' 'oup
of fornul apteferably 2hi ch fornmul as R7b and R8b are phenyl, heteroaryl or
substituted phenyl or heteroaryl. 15 19. A conpound of Cl ai m 18,
characterized in that ROb is hydrogen or |ower alkyl, preferably

hydr ogen. d16.A %ampotmd:oﬁﬁlnndw).fctﬁ;actar&edcmmvmnszaaﬁmlaup bflﬁ:imlﬁla (S) a
roup as ned in n_Yc rmul a
%\ coﬁpouid%rﬂé’?ﬁ‘@ aﬁg’réh "588 Qh&ﬂ&’tga’]@g? h% é’JGBfl ned i n D)

wherein Yd is a group of fornula (2), (5),(6), (7), (8), (9) or (10).
22. A corrpound of Claim2l, characterized in that Yd is group of formul a

(6),. (7) 2870A compoundef Claim, 16.0gharastenisagin thak b - ﬂﬁraseaydmgpnmagm
R10d and owsrd %mi’ fﬂb@n phenyl, phenyl

substi t ut Sﬁ%opﬁﬁﬁéll ogen, lﬁf'gﬁ}e I{Z?'?d qné?ﬁgl koxy or trifluoronethyl,
2-thienyl, 2-thienyl substituted w t h | ovver al kyl , pyrrolyl or pyrrolyl

substi t eis."ﬁ%rrimw of Elafh 8Y characterized in that Rt is a group as defined in C),
preferably such a group wherein Yc is a group of formula (1) where U is CHo, or a
group of formula (2) in which formulas R7b and R8b are phenyl, heteroaryl or
substituted phenyl or heteroaryi.

15 19. A compound of Claim 18, characterized in that Reb is hydrogen or lower alkyl,
preferably hydrogen.

20. A compound of Claim 8, characterized in that R! is a group as defined in C)
wherein Y¢ is a group of formula (5).

20
21. A compound of Claim 8, characterized in that R! is a group as defined in D)
wherein Yd is a group of formula (2), (5),(6), (7), (8}, (9) or (10).

22. A compound of Claim 21, characterized in that Yd is a group of formula (6), (7)

25 or (8), Red is hydrogen or lower alkyl, preferably hydrogen, R10d and R11d are
hydrogen and R7d and Réd are phenyl, phenyl substituted with halogen, lower alkyl,
lower alkoxy or trifluoromethyl, 2-thienyl, 2-thienyl substituted with lower alkyl,
pyrrolyl or pyrrolyl substituted with methyl or ethyl.

30 23. A compound of Claim 22, characterized in that k+l is 0-4, preferably 1-3.
24. A compound of any of Claims 8 - 23, characterized in that R2 is hydrogen,

lower alkyl or a group R2-O-CO- wherein R2’ is as defined in Claim 1.
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30 23, A conpound of O aim 22, characteri F)i n that k+l is 0-4, preferably

1-3. 24. A corrpound__ofunmu lj“ m 23, characterized in that R2
i s hydrogen, | ower al kyl s
29

CO- wherein R2 is as defined

in cdaiml. WO 96/26

PCT/ DK96/ 00 5. A
conpound of - %‘(’r?%’%, characterized in that R2 i s hydrogen or"fovver al kyl ,
pref erably hydrogen or nethyl. 5.26. gfg compound of any of Clainms 8 - 25,
characterized in that P is hydrogen. 27. A conpound of any of Clains 8
- 25, characterized In that it is a conpound of formula la and that P is
a group ZR as defined in Claiml, wherein Zis CH2 and R IS a group

OC(O) Rz. a<54& ¢compound of Claim 24, gharactepizetidnabal/ R is/hydsogen or lower@ikyl,
benzoyl oxy. %ﬂt i cal conposition conprising at |east one
novel 4- amprﬁ?)'?{ae‘?'fg'x‘?@#’gp% zi soxazol es or -isothiazole of any of
Ctains 1 -27 in a therapeutically effective anount together with a

phar maceyt ifaal,l bl Jersa di : .29 Use of a
ot & ARARCSIEATR S BT T8 s 236, MarBrtevBRuInv P s emesh. °2
for the manufacture of a pharmaceutical preparation for the treatnent of
di seases sociated, with A neyr QrLr apsm ssi,on 2Q.30. Use of

2 am not et AT ArIBaRTIEL g A SF L mS B 3B, PHSTel feL in, U3R! i 5 cRimRounsbof
for the nmarforastatecard that Phisragroap @R as defirgthinaClaim 1{ whetdie Ztis ©H@md Rof

anal gesi a, , psychosis.. convul sions,, epilepsy, anxiety, nuscular and
moverent dil%dt @EPYP OC(Q)R37s 1% defined dbr W) dp @ilﬂ'mt bpreferabiy Rivajeyiexy o

Par ki nsqgs ydnsepagy. Preferably convul si ons.

28. A pharmaceutical composition comprising at least one novel 4-amino-tetrahydro-
benzisoxazoles or -isothiazole of any of Claims 1 -27 in a therapeutically effective

amount together with a pharmaceutically acceptable carrier and or diluent.

15
29. Use of a 4-aminotetrahydrobenzisoxazole or -isothiazole of any of Claims 1 -27
for the manufacture of a pharmaceutical preparation for the treatment of diseases
associated with GABA neurotransmission.

20 30. Use of a 4-aminotetrahydrobenzisoxazole or -isothiazole of any of Claims 1 -27
for the manufacture of a pharmaceutical preparation for the treatment of analgesia,

psychosis, convuisions, epilepsy, anxiety, muscular and movement disorders,
spastic disorders or symptoms of Huntington’s or Parkinsons disease, preferably

convuisions.
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(57) Abstract

4-aminotetrahydrobenzisoxazole or -isothiazole compounds having general formulae (Ia) and (Ib), wherein R1-RS, X and P are further
defined in the description. The disclosed compounds have GABA (4-aminobutanoic acid) inhibiting activity and are useful in the treatment
of analgesia, psychosis, convulsions, anxiety or muscular and movement disorders, especially epilepsy.




