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PCT/ SE96/ 01425 AM DI NE AND | SOTHI OUREA DERI VATI VES AS | NHI Bl TORS
OF NI TRI C OXlI DE SYNTHASE This invention relates to new

am di ne and isothiourea derivatives, processes for their s preparation,
conposi tiong containing themand their use in therapy. PCT/SE96/034%5COr di ng
to the i nve{3YHW¥ provi de a conpound of fornula (I) [err] 10
wher ei n: X represents NRerr], S, O CHerr] or a bond; Rl err]
represents S-alkyl C to 3 or a five nenbered heterocyclic aromatic ring
containing 1 to 4 heteroatons selected fromO N and S optionally

substituted at a carbon atom by one or 15 nore groups selected from

hal ogen, tif| AMBINEMND SGTHIOUIRRAODERIVATIVMES A8 INKEITORS OF NITRIG OXIDE
represents hy E’;ﬂ kyl C1 to 6, -(CHerr])[err]OH, -(CHerr])[err]QAr
or'-((]—l[err])%ms. Rlerr] represents hydrogen. alkyl Cl to 6,
-(CH err])[err]OH, -(CHerr])[err]QAr or -(CH err])[err]Ar; R err]
represents hydr opgdinverisy teldek 16 fewbamidinChEisdthibires ddrivktives, (prR¥deses fby etk r ] OAr
or -(CHerr])hAr, Rlerr] represents hydrogen, alkyl Cl to 6,

- (CH[ err]) [®er PFeBRfatCY, @T@ﬂ”f’j‘%‘é’i‘ them '@HF%‘F‘\‘ )"['@?‘F!YAr, 20

-(CH err])[err]COOR[err] or -(CHerr])[err]CONR err]R err]; or either

err] and err] together or err] and err] together represent a chain
ERE CH ]er r1) I E[r r _J\@gord?ng to the invcntl?o[n we ;])mvide a g[mpom]w of fgrmula O P

NH 2
Rl—( X
NH )3 (1)
N\
4
R3S

10
wherein:
X represents NR®, §, O, CH; or a bond;
R' represents S-alky! C1 to 3 or a five membered heterocyclic aromatic ring containing 1 to
4 heteroatoms selected from O, N and S optionally substituted at a carbon atom by one or
15 more groups selected from halogen, triflucromethyl,alkyt C1 to 6, nitro, or cyano;

R? represents hydrogen, alkyl CI to 6, ~(CH;)4qOH., -(CH,)gOAr or -(CHy)gAr:
R’ represents hydrogen, alkyl C1 to 6, -(CH;)pOH. -(CH;)OAr or -(CHz)gAr;
R* represents hydrogen, alkyl C1 to 6, -(CH:);OH, -(CH;)OAr or (CHa)pAr;
R’ represents hydrogen, alkyl C1 to 6, -(CHz)qOH, -(CH2)qOAr, -(CHo)pAr,

20 «(CH3)COOR® or -(CH;){CONR’R’;
or either R? and R* together or R* and R® together represent a chain -(CHy)py- or

-(CH))rY(CHayps

Ar represents a phenyl ring, a six membered heterocyclic aromatic ring containing one or

two nitrogen atoms, or a five membered heterocyclic aromatic ring containing 1 to 4



-(CHerr])[err]Y(CHerr])[err]-; Ar represents a phenyl ring, a six
nmenbered heterocyclic aromatic ring containing one or two nitrogen
atons, or a five nmenbered heterocyclic aromatic ring containing 1 to 4
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het er oat omgygs@hesghed from O, N and S. which phenyl ring, RIT/SEAESI ed

het er ocyclic aromatic ring or five menbered heterocyclic aromatic ring
may be optionally substituted by ong or nore groups selected from
alkyl C1 to 6, alkoxy Cl to 6. halogen, nitro, cyano, perfl uor oal kyl
Cl to 6, phenyl or a five nenbered heterocyclic aromatic ring containing |

5 to 4 het paedhdfb sd@iATHoariOf N and Q,Wm&hqmuy&;nng. six mefnwmmyaxco S or
NR[ err]; mrepresents an in p .i nde gendent |y

represent i nfRHBHENAE grdive "?ﬂlpéreflh °‘F¥FB° %"HE‘PW’C e Pﬁy Pﬁ%"@ﬁﬂ@é“%
Rlerr], RLeT bho ottt Eloupfeficich RRCLH €15 6/al4RP E14SBHalbgh RdSSiho, hydr ogen

or al kyI Cl to 6; NR[ err] R[ err] toget represent pi per i dinyl,
pyrrol i di nyl PCfﬂWfpﬂb}’llcﬁypﬁ phenyl of @ xmmyumdslmqydnq gigmaticsing containing | | or

pi perazinyl 4 84 %ﬁ%gﬁjﬁ% prlg[lgg.r Rlerr] represents al kyl Cl
to 6 or a"group fﬂ{n% Q represents phenyl optionally
substituted E!yremntsro toups sel ected from al kyl ClL to 6, alkoxy
Cl to 6, halg en.. I’llstal‘ omca(gq and trifluoronethyl; 15 n, wand d

i ndependent!ly' T ?cené Tl ?eger 0 to 6; h, g and b independently

represent anramnd pgﬁepeixdéxﬂy Gepresent integetscin S3evel thatafp sHallde ér therahge Hio 4; t

represents ani I rovi ded t hat 2 en X represents

NHl,O O CH er%]b [g,}' %Bﬂ‘ﬁkgmf’e&?“d[’%p e"vﬂfé’%ﬂ[%‘ 1&;} %/'\/n] and RFerr]

each 1ol elafasmw“tbgddmgspfescmb@&adﬂﬁwyhom rﬁ@-bhdlﬁpl’ esent hydr ogen or

al kyl Cl to 6; X rep esents NR%_[err!I O ,hen d

{ﬁpresfent sdal‘F‘T HY‘E@‘%?‘{[“T°WI*6“P°’WY SEHP‘B?}P? o f 25 acemat\e/\z f
ereof an ay, @gﬁg alts er eof . prefer

that Rlerr] eprB a@?%ﬁ@ﬁ?fg&@, "especially S-ethyl, or aring

CO“}E al n![ Rgt ﬁky repreSehts ﬁﬁ%ﬁﬁnt Qﬂ%}ﬁﬂhﬁﬁ@@gyé&%?h&e HodRdelstiedorar ticul arly
refer a err] represents I en

P IC{ to 6, F;llmxy Clws, halogen nitro, cyano and trifluoromethyl;

1s  n, wandd independently represent an integer 0 to 6;

h, q and b independently represent an integer 1 to 6:
C represents an integer 2 to 6;
t represents an integer 1 to §;
provided that
2 (a) when X represents NH, O, CH; or a bond and at the same time R?, R® and R® each
represent hydrogen, then R* does not represent hydrogen or alkyl C1 10 6;
(b) when X represents NR®, O or S, then d represents an integer 1 to 6;
and optical isomers and racemates thereof and pharmaceutically acceptable salts thereof.

2 We prefer that R represents S-methyl or S-ethyl, especially S-ethyl, or a ring containing
one heteroatom selected from O, N and S. We particularly prefer that R represents thienyl,
especially 2-thienyl.



especially 2-thienyl. WO 97/ 17344

PCT/ SE96/ 01425 3 Unl ess
ot herwi se indicated, thegefm™”alkyl Cl to 6" éferred to herein denotes a
straight or branched chai n al kyl group havifig from| to 6 carbon atons
or a cyclic al a‘g“roup havi ng from3 to 6 carbon atonperspediiees of
such groups W‘ﬁ?,h? nmet hyl, ethyl, n-propyl, | -propyl, n-butyl,

i -butyl, t-butyl, cyclopentyl and cycl ohexyl. 5 Unl ess ot herw se

i ndi cated, t he term"al kyl Cl1 to 3" referred to herein denotes a straight
or branched chain al kyl group having from1 to 3 carbon atons. Exanples

of such grou pSHnless SR alEe 8 ke tctﬁrfe :&)ﬂg; ch iooé“qmﬁe&G‘Hcﬂem%RW a stra:ght or

According to the invention, we fur ovi de a process for
preparation of brwhed:dmmdkﬂsroup havingfrdnul (0 § c;artm@tooptor geyclic sl&yﬂmr@paming

o ses: " E3h3U08 BRI IRRE UARRH K per ARS MK RERED , " "

correspondi ng :ep}ummtylf i-Buoyl,abugyl, cyclopetyl and cyclohexyl.

ﬁd Rlerr] ar euggsﬁmi"a’rﬁ%% the e Wﬂsge&,{é@ﬁﬁ%gfr%ﬁ iﬂlﬁg ;‘«;[rer "]

[err] Viiraschtd\cHRinbdlky gioup Aavikkofrdri € 6 ROV atdih. Bxdniblc%ofﬁﬁﬁgf&pgr oup;
(b) preparing a conpound of formula (1) by reacting a correspon
conmpound of f oifiHfemethy}, qthxlyn-propyl and i-propyl.

According to the invention, we further provide a process for the preparation of
10 compounds of formula (I), and optical isomers and racemates thereof and pharmaceutically
acceptable salts thereof, which comprises:

(a) preparing a compound of formula (I) by reacting a corresponding compound of formula

)
X
H,N g3 (11)

15 wherein X,R?, R?, R* and R® are as defined above,

with a compound of formula (III)

NH
(II1)
R} L

wherein R’ is as defined above and L is a leaving group;

(b) preparing a compound of formula (I) by reacting a corresponding compound of formula
n  (IV)
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4 [err] wherein X, Rerr],Rerr], Rerr] and R err] are as
defi ned above and HA is an acid, wi th a conpound of fornula (V)
[err] 5 wherein Rerr] is as defined above; (c) preparing a conpound
of formula (I) wherein Rerr] is S—alkyl Cl1 to 3 by reacting a
correspondi FAmgund of formula (VI) [err] : 10 wrernesEss/ig2sR[ err ],
Rlerr], R[e?ﬁ and Rlerr] are as defined above, wi th a conpound of
formula (V) 4 [err]
R2
X
HA. HyN R ()
N
\x“
R3
wherein X, R*,R?, R* and R’ are as defined above and HA is an acid,
with a compound of formula (V)
Rl——EN v)

s wherein R’ is as defined above;
{c) preparing a compound of formula (T} wherein R' is S-alkyl C1 to 3 by reacting a
corresponding compound of formula (VT)

s R2
HZN—'( X
- g3 (VI)

10 wherein X, R%, R®, R* and R® are as defined above,

with a compound of formula (VII)
rld—p (VII)

15 wherein R* is alkyl C1 to 3 and L is a leaving group;
(d) preparing a compound of formula (I) in which R* represents alkyl C1 to 6,
-(CH)cOH, -(CH2)cOAr or -(CHa)pAr by reacting a corresponding compound of formula
(I} in which R* represents hydrogen with a compound of formula (VIH)
ril—1p, (VIII)
20  wherein R" represents alkyl C1 to 6, -(CH.)cOH. -(CH;):OAr or -(CHz)pAr and L is 2

leaving group;



15 wherein Rerr] is alkyl Cl1 to 3 and L is a |eaving group; (d)
preparing a conpound of formula (1) in which R err] represents alkyl Cl to
6, -(CHerr])[err]OH -(CHerr])[err]OAr or -(CHerr])[err]Ar by
reacting a correspondi ng conpound of fornula (I') inwhich Rerr]
represents hydrogen with a conpound of fornmula (VIII) P 6/01425

[err] 20 WHRPH734R(err] represents alkyl Cl to 6, -(CI—|[erchﬁF19err OH,
-(CHerr])[err]QAr or -(CH err])[err]Ar apnd L is a | eavi ng group;
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5

' d of f la (1).in which X N d
REer 1 Fapr oadfy Saiysa compounglp? fhuhyl) n B Kiepraet NFE BRON rREreat Alsing
of formula (1)Ci v 6wy redering £éckrbsporidingcotiposnd of formyAIIig evmichiR’ heptesesrpound  of

formula (1X) ) [err] 5 wherein
Rlerr] represdwewoes) wifh a esmpogndof formuia 0 5 | eaving gr oup; ()
preparing a conpound of fornula (}j2dpnywhich Rl erk) and Rlerr] or Rerr]
and Rlerr] are joined to forma chain

- (CH[ err]) [ser rqhétebrR Breprdskas alkyl C1Yo 6 et e Barteavinggreup; ]| and Rl err] represents

| kyl C1 to 6 . t] Yo d f I 1) i

%%; th Rerr] r@%rvé?am%ar%%??%@%ﬁw%ﬁ ReReh B e e B 10
reparin nmu RRMLER

-?Cl-ll[o'erlro] )[e?r@%%ﬁ“gﬁyé&g?gf b’?cér&n{s repr‘ggen %%’h?gﬁ p%ilzﬁfdgﬁ % by

esterifying a refiings a&r&d@daamﬁeémuwomnﬁm (TNMinavHidh) R irepredding Rydrogen wihar r |

represents hydrogen,; ( preparing a conpound of fornula (1) in which
Rl err] represéqmposndsaffermplayBor 11 coor[err] and Rlerr]

10 (g) preparing a compound of formula (I) in which R® represents -(CH,),COOR® and R*

represents alkyl C1 to 6 by esterifying a corresponding compound of formula (I) in which
R® represents hydrogen;

(h) preparing a compound of formula (I) in which R° represents -(CH.)COOR® and R®

represents hydrogen by hydrolysing a corresponding compound of formula (I) in which R®
15 represents alkyl Cl to 6;

(i) preparing a compound of formula (I} in which R® represents -(CH;)CONR’R*® and R’

and/or R' represents alkyl C1 to 6 by alkylating a corresponding compound of formula (T)
in which R’ and/or R™ represents hydrogen;

() preparing a compound of formula (I) in which R represents -(CHz)CONR’R'® in
20  which R® and R" represent hydrogen or R represents -(CH;)(COOR® and R® represents
hydrogen by hydrolysis of the corresponding cyano compound;
(k) preparing a compound of formula (T) in which R’ represents -(CH,)CONR’R" by
reacting the corresponding amine HNR’R* with the corresponding acid;
(1) preparing a compound of formula (@) in which R? represents -(CH,;)4OAr, R® represents
13 -(CHy)pOAr, R represents -(CHp)¢OAr or R represents -(CH,)qOAr by reacting the
corresponding hato or sulphonate compound of formula (I) with an aryl hydroxide;



represents hydrogen by hydrol ysing a correspondi ng conpound of fornula (1)
in which Rerr] 15 represents alkyl ClL to 6; (i) preparing a
conmpound of forrmula (I) in which R err] represents
-(CHerr])[err]CONRlerr]R[err] and Rerr] and/or R err] represents
alkyl Cl to 6 by alkylating a correspondi ng conpound of forrmula (I) I n
whi ch R erglo@nedd@r R err] represents hydrogen; (j ) POVYSEREPISRy a
conmpound of forrmula (I) in which R err] represents

-(CHerr])[err]CONR err]Rerr] in 20 which Rerr] and R err] represent
hydrogen or Rlerr] represents -(CHerr])[err]COOR err] and R err]
represents hydr ogen by hydrol ysis of the correspondi ng cyano
conpound; {m) prepating prcempaind of forrawla Iy innehick R frepresch®m miethyl byrewdtingld R err ]

O (- I AT CTMCOMMINIGT 1 YL S

preparing a Qﬁmgtgaqmaforforrml a (l) in V\/m ch R[err] represents
-(CHerr])[err]QAr,, Rlerr] represents rr]OAr, Rerr]

represents - (fOHPrEPAting pspmpeyad osfoﬂpeflém}n w@m%srepffsenss( ébg‘éiflﬂfj bseactinpd by
reacting g hecomspondn@%hs&m rY ro?ﬂum)a; aﬁxcw eg.e%k%y&%gawm&hé ormul a

(I') with an aryl hydroxid
PCT/ SE96/ 01425 and where desxred Or necessary convcmng the resultant compound of formula (I), &

t t hyl
E?rgggfﬁ%ngﬁh&%ﬁ@%%&g. ng conp%r?g&%fsg?rm ﬁHF‘?&%ﬁ?thRﬁrr{

represents hydrogen with formal dehyde and form c aC| d; or (n)

. h. :
P orter 1] Gt et ] EEPRGF bl bl okl 5 e R BB Brp A 0 (1) 1

whi ch R ewr] smmpreessbattsfohmmgdhnmhyhz-pmoiﬂhﬁne or a lower alkanalrec. sthamblk desired
or necessary.convening the resultant co nd of fornula
anot her salt’ ipﬂreqpﬁ'b"lll 'q'ﬂ? Jr‘rﬁ %@8&%&?&‘&@%’&4@%3’%&“‘ or

vice versa. temperature of the solvent. The reaction time will depend inter alia on the solvent and the

o)

-
-

UF

nature of the leaving group. and may be up to 48 hours, however it will typically be from 1
to 5 hours. Suitable leaving groups that L. may represent include thiocalkyl, snlphonyi,

15 trifluorocarbon sulphonyl, halide, alky! and aryl aicohols and tosyl groups; others are recited
in 'Advanced Organic Chemistry’, J. March {(1985) 3rd Edition, on page 315 and are well
known in the art.

In process (b), the reaction is preferably performed by refluxing a mixture of the two

2  compounds for several hours in the presence of a suitable solvent whereby the reaction
temperature is high enough so that condensation takes place readily, but not sufficiently
high to decompose the amidine formed. The reaction temperature can vary from room
temperature to about 250 °C, although it is preferable to perform the reaction at
temperatures from about 100 °C 10 200 °C. We find that o-dichlorobenzene is a particularly

25 suitable solvent and it is useful to add 4-dimethylaminopyridine as a catalyst. On cooling,
two layers form, the solvent may be decanted, and the reaction worked up by addition of
aqueous base. Alternatively, where the reactants are soluble in the solvent, the solvent may
be evaporated off under vacuum and the reaction mixture worked up by addition of water.
The acid HA may be an organic or inorganic acid, for instance, hydrochloric, hydrobromic,

30 hydroiodic, sulphuric, nitric, phosphoric, acetic, lactic, succinic, fumaric, malic, maleic,
tartaric, citric, benzoic or methanesulphonic acid. We prefer that HA is a hydrohalic acid.



In process (a), the reaction will take place on stirring a m xture of the
reactants in a 10 sui tabl e solvent, for exanple N-nethyl-2-pyrrolidinone
or a | ower al kanol e.g. ethanol, i sopropanol or tertiary butanol, at a
tenperature between roomtenperature and the refl ux tenperature of the
solvent The reaction tinme will depend inter alia on the soly Bis@d?ﬁst he

nat ure of th@’q9é’ﬁﬁ‘ﬁg group, and may be up to 48 hours, hovvever w | |
typically be from1 to 5 hours. Suitable |eaving groups that L may
represent include thioal kyl, sul phonyl, 15 trifluorocarbon sul phonyl,
hal i de, al kyl and aryl al cohols and tosyl groups; others are recited

in "Advanced Organic Chem stry', J. March (1985) 3rd Edition, on page 315
and are wel | known in the art. In process (b), the
reaction is pref emq#&aéssqaré@femdn bm Pprtdel 5h BSmMBIniAh ¥eWWs rebratt1 ah W20
conpounds for several hours _ in presence of a suitable solvent whereby
the reaction solvente.gmsetpng: ﬁ#le*FkaYﬁ“g grospoihatl may repeesent arp mentioncd ahove-Wes

pl ace readily, gkkk!n&%& ﬂ&litfjdcxde?loﬁ@ﬁésMRhonatc orFHegﬁnésQl A6RRAMRAMEvE.Ne am di ne
formed. The reaction tenperature cah vary from ro(l)J tenmperature to
about 250 [err]C, although it is preferable to performthe reaction at

t enper at ures fro .

o- gP chl or obenzene q};&%x}@? (é(,)%f'& {rf:dk%g%ggn ﬁ“;m%ﬁ %lac\é‘iraééerggn%a%géqn ulmés’ &)sref ul
to add 4-dinet bgdrrmlub)upgcnngithnmmmmm arsihert solveatwridemingsic condition atwodnay er s
form the solv edec ed dth r.eaction addltlon
of aqueo fg‘l’ﬁ‘gg% °§§% PV@II\? ‘W‘TE% ¢ faxe, F%‘%EE{‘\D{?&&&#%“&%T

the solvent, the aamie\mnt Nmyefore reacmtgeme:vtapwmﬁh affbnmnslezmymmm smdblé he
reaction_rrixtu;e,v\orked U%FHY Fcltlon\?( pﬁﬁ HArray be
an organi c Br 1AYPEEREES LigF giengogrd above. Eé”efﬂMEié?ﬂ’?fF?‘E ?(?F‘G‘ﬁ?lﬁ" c,
hydroi odi ¢, SUbktidd. Chhe Blkylatich of BB (P WilCakeAfiRE nfider sintilal SondiGeHECi Ni C.

furnari c, rrallc mal ei c, tartaric, citric, benzoic or

met hanesul phonic acid. W prefer that HAis a hydr ohal i ¢ aci d. WO
97/ 17344 In process (g), the esterification reaction will take place under conditions known to

PCT/ SE96/ 01425 In process (c) the reaction will proceed on
conbi ni ng the mwﬁ@edalnwannFerrwaﬁelehecarboxsé!élav'émavéegmta%%ﬁe Sui t abl e

| eavi ng gr oyps ahgisiale MEY [ GRE& on@HiSns'5F Aid lar or%/anﬂr efer to

use the iodide, tol uenesurﬁﬂﬂnate or met hanesul p onate der vat |

I n processes (é?lVCY(tet)aﬂthrfe)ﬁva%@wmmq.on will take place under standard
conditions, for exanpl e by reacting the two conpounds in an inert

sol vent under basic conditions at room tenperature for a period of up
to 12 hours. W hinmwodesses(hmid (), thobysdolysis eilsalregiidce ob gedtmentiwith acid and

warming. In the case of hydrolysis of the cyano compound, the amide is produced with

20 milder conditions and the carboxylic acid with more severe conditions. Suitable conditions
for these reactions will be known to a person skilled in the art.  Such cyano compounds
may be prepared by processes which are described elsewhere here or are known per se.

In process {(k), the reaction will take place under conditions well known for preparation
25  of an amide. The comresponding amines are well known compounds. The corresponding
acids may be prepared by analogy with methods disclosed here or in conjunction with
methods well known in the art.

In process (1), the reaction will take place on mixing the reagents in an inert solvent at
30 ambient or elevated temperature. The aryl hydroxide can be prepared by treating the aryl



the amne with NaH before reacting with the conpound of formula (VIII) or
(I'X). Suitable 10 | eaving groups L are nentioned above. We prefer that L
represents halide, particularly brom de. The al kyl ati on of process (i)
will take place under simlar conditions. In process (g), the
esterification reaction will take place under conditions known to

persons skigpegh7sgy the art. For exanpl e the carboxylic acpdrsesgrobesreacted
with the 15 appropriate al kyl al cohol under conditions of acid or base

catalysis in a polar organic sol veng at anbient or elevated
t enper at ur e. In processes (h) and (j), the hydrolysis wll take
pl ace on treatnment with acid and warmng. In the case of hydrolysis of

the cyano coRpdrosecompdndwititistrong bade (e proad sobdnks) 3Pwith &M UG met idinbd-ons and
the carboxylic acid with nore severe conditions. Suitable conditions

for these reREHCSHERI | be known to a person skilled in the art Such cyano
conpounds may be prepared by processes which are described el sewhere
here or are known per se. ... .ln process (k), the reaction wll
take place undef Rreeess Mohe reagtion with brisaloirkapacs an sefluaiag s reaction mistugmi de.

The corre§p0@5p@qogrﬁ‘g‘;}g§rmt§rc%olnim%tﬁorrpounds. The correspondi ng

acids may be preépare y anal ogy wt hods di scl osed here or in
conjunction with nmet hods well known in the art. I n process

(1), the reaction wil| e pl.ace..on .m.xi he.reagents. in an inert

sol vent at 30 gh%'f’%eﬁ‘i (néir%ee’f:%yg? gﬂp '?’%’ﬁ%féfag‘?t?ﬁa& 'ﬁ@ﬂﬂﬂ“ﬁ@&ﬁ”b%‘@? can be
prepared by kethesdiingepheenae pf base at a temperature Y bedwiéeh 03¢4And room temperature.
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hydr oxy corrp@g‘ﬁﬁ"%‘f‘?‘l‘vg‘fiF'ﬁﬁ‘bp%fggBﬁtci'ﬁcﬁ?’bif'?@’W\’/B‘?ﬁ‘%) or with an alkali

metal (i menon- protic solvents). In process (M, the
reaction wll t icIl%taéefpla(i&@nrefluxin%the,reaction,m’xtures f or
up to 4 hours o cpmpounds of Jormula (Dpgy) befarmed Dy reacting the free acid, basc or a

salt, enantiomer, tautomer or protected derivative thereof, with one or more equivalents of

the appropriate base or acid. The reaction may be carried out in a solvent or medium in
which the salt is insoluble or in a solvent in which the salt is soluble, eg water, dioxan,

15 ethanol, tetrahydrofuran or diethyl ether, or a mixture of solvents, which may be removed in
yacuo or by freeze drying. The reaction may be a metathetical process or it may be carried

out on an jon exchange resin.

Compounds of formula (VI) may be prepared by following the method of Rasmussen et
20 al in Synthesis, 1988, 456-459. Compounds of formula (VT) can thus be prepared by
reacting a compound of formula (II)

X\g_
3 {I1)
HoN R

wherein X, R%, R®, R? and R? are as defined above,

with benzoyl isothiocyanate in an organic solvent such as acetone optionally in the presence
25 of acid (e.g. trifluoroacetic acid) followed by aqueous-alkaline cleavage of the resultant

benzoyithiourea derivative. Compounds of formula (VI) may also be prepared by reacting a

compound of formula (I) with sodium thiocyanate in water.



In process (n), the reaction will typically take place in a polar protic

sol vent such as ethanol in the presence of base at a tenperature of
between O[err] C and room tenperature. W find it convenient to perform
the reaction in a pressure bottle. 10 Salts of conpounds of
formula (1) may be forned by reacting the free acid, base salt,
enant i om(er? W&%{"’é??éf or pro%/ect ed de?i vative thereof, vxﬁth%’gl?%sfm%re

equi val ents of t he appropriate base o4 acid. The reaction may be
carried out in a solvent or mediumin which the salt is insoluble or

in a solvent in which the salt is soluble, eg water, dioxan, 15 et hanol ,
tetrahydrofuran or diethyl ether, or a mxture of solvents. which may be
renoved in vacuo or by freeze drying. The reaction may be a
met at heti cal pr oCTmsScofipouiidsifbriatia (HY maebe prepared by reddttioddf b otrrapadingge
resin. Co gynds f formula (VI) may be prepared by foll ow ng
t he nmet hod of FQ%@PHESB ogmlafXd 51 in Synthesis, 1988, 456459. Conpounds of
formula (VI) can thus be prepared by regeting a conpound of fornula
(rr) f[err] wherein X, R[err]x err], Rlerr] and Rlerr] are as
defined above, wi th benzoyl i OCyapate_in an organi c sol vent such
as acetone optionally in the gm 5 id(e.é’f"trifluoroacetic
acid) foll owed by aqueous-al kal i ne axgg® of the resultant
benzoyl t hi ourea derivative. Conpounds of fo?\mgl a (VI) may al so be prepared
by reacting a conpound of fornula (sl) W th sodi um t hi ocyanate in
wat er . WO 97/ 17344
PCT/ SE96/ 01425 wherein X , R®, R? , R* and R® are as defined above. 9
The conpounds of . ¢ d i .
cor r espondi ng fl‘@% %g%%ﬁé Lég%nog%%{a%utﬁﬁ ggl?ﬁﬁ%d %S’dePX mires gftuo%}ngxis, for example

those described in J. March "Advanced Organic Chemistry” on pages 1103-1104. These

inciude catalytic hydrogenation, use of Zn, Sn or Fe metal, AlH;-AlCl,, sulphides and

others. We prefer to perform the reaction by hydrogenation at atmospheric pressure for 3

16 to 6 hours in the presence of a palladium and carbon catalyst.

Compounds of formula (X) in which X represents NR®, S and O may be prepared by

cyclising a compound of formuta (XT)

3 {XI)
OoN R

15 R>

wherein R%, R?, R, R® and X are as defined above and L is a leaving group.

Compounds of formula (XI) may be prepared by reaction of a compound of formula
(XI)



[err] 5 wherein X, Rerr], Rerr], Rerr] and R err] are as defined

above. The reduction reaction nay be perfornmed under a nunber of
conditions, for exanple t hose described in J. March "Advanced Organic
Chem stry" on pages 1103-1104. These i nclude catal ytic hydrogenati on,
use of Zn, Sn or Fe netal, AIHerr]-AlC[err], sul phides and ot hers.

W prefer twopgifzss mthe reaction by hydrogenati on at at mBSPREASH0242pr essur e
for 310 to 6 hours in the presence of a palladiumand carbon catal yst.
Compounds of fornmula (X) in which X repreents NRerr], S and O nay be

prepared by cyclising a conpound of fornula (XI)
[err] wherein R err] R[errL, Rlerr], Rerr] and X are as defined
above and L is a | eaving group. Compounds of fornula (XI) may be
prepared by reaction of a GOROUfTC formul a (Xt1y WO
97/ 17344 2 PCT/ SE96/ 01425
10 NH

N 4

R

RS
wherein R®, R® and L are as defined above
with a compound of formula (XTH)

HX R
I (XIII)

L RS

s wherein X represents NR®, S or O, R? and R’ are as defined above and L is a leaving group.

Alternatively, compounds of formula (XI) may be prepared by reaction of a compound
of formula (XIV)

O,N {XIV)
Lt

RS

10 wherein R® and L are as defined above and L' is a leaving group,

with a compound of formula (XV)

HX R?
I {XV)

HRYN R3
wherein X represents NR®, S or O and R?, R® and R? are as defined above.

15 Compounds of formula (X) in which X represents NR®, S and O may also be prepared
by cyclising a compound of formula (XVT)



L [err] wherein R err], Rerr] and L are as defined above
conpound of formula (XII1) [err] 5
wherein X represents NRerr], Sor O Rerr] and R3 are as defined ab
and L is a |l eaving group. Al ternatively, conpounds of fornmul
may be prepared by reaction of a conpound of formula

L WO 97717544 [err] 10 wherein Rerr] and‘kitr\%:rg‘émé%sd
above and L[err] is a |leaving group, ith a compound of formula (
[err] wherein X represents NR[err],WS or Oand Rerr], Rerr] a

Rlerr] are as defined above. 15 Conmpounds of fornula (X) in whic
represents NRerr], S and O may al so be prepaged by cyclising a

conmpound of forrmula (XVI)

10

t5

L -

wherein R%, R, R*, R® and X are as defined above and L is a leaving group.

Compounds of formula (XVI) may be prepared by reaction of a compound of formula
(XVII)

XH
05N {XVII}

wherein R* and R? are as defined above and X represents NR®, S or O,

with a compound of formula (XVI)
2

L R
X e

Ll R3

wherein R? and R’ are as defined above and L and L' are leaving groups.

Alternatively, compounds of formula (XVI) may be prepared by reaction of a
compound of formula (XIX)

(XIX}
OoN
RO

wherein X represents NR®, S or O and L and R® are as defined above
with a compound of formula (XX)

L R
I (XX)
4

HRIN Rr3

with a

ove
a (X)

ef i ned
XV)

nd

h X
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PCT/ SE96/ 01425 11 [err] wher ei n
Rlerr], Rerr], Rerr], Rerr] and X are as defined above and L is a

| eavi ng group. Compounds of fornula (XVI) may be prepared by
reaction of a conpound of formula 5 (XVI1) [err]
wherein R @gdmand Rlerr] are as defined above and X reprecnsSeeoMl err ],
or O with a conpound of formula (XVII1) [err] 10 wherein Rerr]
and Rlerr] are as defined above and L ang L[err] are | eaving groups.

Al ternatively, conpounds of fornmula (XVI) nmay be prepared by reaction of a
conpound of formula (XX [err] 15 wherein X represents NR[err], S

or O and L anterBh®’[R’ mt®R’ar addéfinee dbovb awbl reprasesdtda Ravisygronpad of formul a
(XX)

)]

The reactions of compounds of formuta (XII) and (XIII), (XIV) and (XV), (XVII) and
(XV1II) and (XIX) and (XX) may be performed under conditions well known to a person
s skilled in the art: typically on combining the ingredients in an inert solvent. Intermediate
compounds of formula (XI) or (XVI) may not be isolated as the compound of formula (X)
may be formed directly. Suitable leaving groups L and L' are mentioned above. The
cyclisation reactions may also take place on removal of protecting groups. In the above
reactions it may be desired to render the nucleophilic group -XH in compounds of formula
10 (XI), (X1, (XV), XVD), (XVII) and (XIX) more reactive by treatment with base.

Compounds of formula (X) may also be prepared by nitration of a compound of

formula (XXI)
X
r3 {XXI)

1s  wherein X, R%, R?, R* and R are as defined above.
The nitration reaction will take place under conditions well known to a person skilled in
the art, e.g. on treatment with niwric acid and sulphuric acid or potassium nitratc and

sulphuric acid in an inert organic soivent.

20 It may also be convenient to prepare compounds of formula (X) by nitration of a
carbonyl or dicarbony! derivative of a compound of formula (XXT); which nitrated carbonyl
or dicarbonyl derivative may be reduced to the desired compound of formula (X) e.g. with
diborane. '

35 Compounds of formula (X) and (XXT), as well as certain carbonyl and dicarbonyl
derivatives of compounds of formula (XXI) just mentioned may also be prepared by one of
the numerous methods for preparation of bi- and tricyclic heterocyclic compounds,



L R2 [err] WO 97/ 17344

PCT/ SE96/ 01425 12
wherein R err], Rerr] and Rlerr] are as defined above and L represents a
| eavi ng group. The reactions of conpounds of fornmula (XI1) and
(Xrrr), (X1v) and , (XVI'l) and (XVII1) and (X X) 248y be
per f or med und%?’?fﬁ%ﬁ’ tions well known to a person 5 skilled i nE(Dt e art;

typically on conbining the ingredients in qg i nert solvent Internediate
conpounds of formula (XI) or (XVI) may not "be isolated as the conmpound of
formul a (X) may be formed directly. Suitable | eavi ng groups L and

L[err] are rrentlof]%q!p,?a?,[%Yc symtpxesxsofcom q%lﬁs', Qo for aa@s&f\tvh&?%lpeac l rtz%kma

pl ace on renoval of |ng group s y
be desired to rmndmnpdmdsmmichonhpxbsanrsgrbauporcﬂﬂmpnmawydsaﬁmﬁofﬂr mul a 10

(XE), (Xtrnr), ( : ﬁ)(VI and (XIX) nore reactive by treatnent with
base. gf)\.%(? ?Mé@‘“gﬁ%nul a (X) may al so be prepared by nitration

of a compound of formula (XXI) r3

[err] 0
ot -
rRZ g4

s wherein X, R?, R® R*and R® are as defined above.

This reaction may be performed following the conditions of Bischler-Napieralski
described in J. March "Advanced Organic Chemistry” 3rd Edition, page 495 in which the
amide is treated with POCL or PCls and heated. Alternatively the modification set out by
Larsen et alinJ. Org. Chem., 1991, 56, 6034-6038 in which the amide is wreated with

10 oxalyl chloride followed by FeCl; and then acid may be preferred. Reduction of the
corresponding imine or iminium salt, for example with sodium borohydride, provides the
compound of formula (XXI).

Compounds of formula (XXII) may be prepared by reaction of a2 compound of formula
15 (XXII)

r3
X H
St
r¢ RS
wherein X, R, R and R* are as defined above,
with a compound of formula (XXIV)
x5—L {XXTIV)
L
20  wherein R® and L are as defined above

vnder standard conditions for amide formation.



15 wherein X, Rerr], Rerr], Rerr] and R err] are as defined above.

The nitration reaction wll take place under conditions well known to a
person skilled in the art, e.g. on treatnment with nitric acid and

sul phuric acid or potassiumnitrate and sul phuric acid in an inert

or gani ¢ sol vent 20 It may al so be convenient to prepare conpounds
of formul a wgkerbpedi tration of a carbonyl or dicar b@cyiSEs25at i ve of
a conmpound of formula (XXl); which nitrated carbonyl or di carbonyl
derivative may be reduced to the desired @onpound of formula (X) e.g. with
di bor ane. 25 Compounds of fornula (X) and (XXl), as well as certain
carbonyl and di carbonyl derivatives of conpounds of fornula (XXI)

j ust menti onells afurther modifiation eftbe Bidctiler-Napieraléki reactiontférahapreranios ofret hods f or
preparation of bi- and tricyclic heterocyclic conpounds. WO

97/ 17344 compounds of formula (T) in which R" and R°® rogether represent a chain -(CHz)pg- 01

PCT/ SE96/ 01425 13

For exanpl e a(€HgiY €.} chichoompounds mapbe propared by (yxlidadiondfiachmpaundaf ti cul arly
preferred for conpounds in which X represents a bond or CH2 conpri ses
the cyclisati@m¥pEXV)  conpound of fornula (XXII)

[err] 5 wherein X, Rlerr], Re3], Rerr] and Rlerr] are as defined
above. This reaction may be performed foll owi ng the conditions of
Bi schl er - Napi er al ski desgri bed i J.J{March "Advanced O ganic

Chem stry" 3rd Edition, pagf 5 | whixh theL ankge is treated with
POCl[err] or POJ[err] and h od . terhatively the nodification set out by
Larsen et al in J. Og. ChemY 1991r? 56g% 6034-6038 in which the amde is
treated with 10 oxalzyl3 chloride fol lowed by FeCd [err] and then acid may
be preferred. weseinet. RorR oR” andd. are as defined above and K represents a chain ~(CHz)gy- or

-(CH) Y(CHy)yp-

The formatien of both rings will typicatly take place on treatment with phosphoryl
chloride and phosphorus pentoxide in an inert organic solvent at elevated temperature, This
10 reaction, together with a more detailed description of reaction conditions, is described by
Akaboshi et al in Chem. Pharm. Bull., 1960, 8, 14-17.

Compounds of formula (XXV) may be prepared from simpler molecules by known
methods.
s

An alternative synthesis for compounds of formula (XXI) in which R* and R® together
represent a chain -(CHz)py- or -(CHz)r Y (CHa)p- comprises cyclisation of an

a-hydroxy lactam as described by Brewer et al in J. Med. Chem., 1989, 32, 2058-2062.
Thus compounds of formula (XXI) in which R* and R® together represent a chain

2 -(CHz)py or -(CHz) Y(CHz)p- may be prepared by cyclisation of a compound of formula
XXV1)

R3
ﬁ/L oH
N’( {XXVI)
@ 5 )/Kl
R o



corresponding imne or ininiumsalt, for exanple with sodi um borohydri de,

provi des the conpound of forrmula (XXI). Conmpounds of
formula (XXI'1) may be prepared by reaction of a conpound of fornmula 15
(XXI11) R3

[err] wherein X, Rerr], Rerr] and Rerr] are as ' ove,
wth a corrpo‘ﬂﬂa”l)?“ﬁ ormula (XXI'V) PetsRRnas
[err] 20 wherein Rerr] and L are as d? i ned above under standard
conditions for am de formation. 97/ 17344

PCT/ SE96/ 01425 14

As a further nodificatjon gf the Bischler-Napieral ski reaction for the
prepar ati on of wherein XeRiand @t as flefined abava 2pd K' sepresgmisashpin o{GHdmn@ R er r ]
together represent a chain -(CHerr])[err]- or i _
- (CH err]) [ er r{SKQHYEEHD)| &iyelisationsiakels placrprouritsentwith beid pacbpreduses digetam
Fg(r: lr i sation of wt?icl?x%a geucrgagnp%ftcly reducetfi %Mb%m%%\;}leld the corresponding compound of
formula (XXT).
5 Compounds of formula (XXVI)} may be prepared by reduction of the comresponding
cyclic imide with sodium borohydride or sodium cyanoborohydride. The corresponding
cyclic imide may readily be prepared from the corresponding primary amine and a
dicarboxylic acid.
Further details of this synthesis may be obtained by reference to the above mentioned

10 paper by Brewer et al.

A further synthesis for compounds of formuta (XXI) in which R* and R® together

represent a chain -(CHz)py- o1 -(CHz)rY(Cﬂz)p- comprises reaction of 2 compound of

formula QXXVID)
R2
X
@, r3 {XXVII)
N
\=n
7(\ o

wherein X, R? and R® are as defined above,
firstly with t-butyl lithium and then with a compound of formula (XXVHI)
Cl—K—1I {XXVIII)

15

wherein K represents a chain -(CHz)gy- or -(CH2);Y(CHa)p-,

20  asdescribed by Meyers and Hutchings in Tetrahedron, 1993, 49, 1807-1820.
A person skilled in the art would be able to envisage modification of the structures of
compounds of formula (XXVII) and (XX VII) as desired to achieve the same effect.



wherein X, Rerr], Rerr], Rerr] and L are as defined above and K
represents a chain -(CHerr])[err]- or

-(CHerr])[err]Y(CHerr])[err], The formation of both rings wll
typically take place on treatnment with phosphoryl chl ori de and
phosphorus pentoxide in an inert organic solvent at elevated tenperature.
This to readomzsat o0gether with a nore detail ed descri ptiBCE/SHI6HIZEL i ON
conditions, is described by Akaboshi et al in Chem Pharm Bull.,
1960, 8, 14-17. Compounds of fernula (XXV) nmay be prepared from
si mpl er nol ecul es by known met hods.” 15 An alternative
synthesis for conpounds of forrmula (XXI) in which R err] and R err]

t (()%el'E her] N Coppamanss famﬂab@(vmﬁr&ﬁkrp}éphﬁal flom sfipler c}gmpounds which may
err err r I rises clisation_of an

[err] - hydroxy® %’E&’Fﬁ%‘? 9’]"3!’([5 P’%B&é“’ggdﬁ?'ém Ergand,ps deserived iguthe Meypasand 1989,

32, 2058- 2062 .Huichings papess conmpounds of forrrul a (XXlI) in V\/m ch Rl err] and

R[err] t oget her represent a chain é‘CH[err])[err]

(CH err]) [ err] YCompemgds of m@ai)ﬁg}/muemﬁ} rf&ﬂé&“ﬁ;hyefyaqnlwﬂs@r\’c@rcp&%orrpound
of formla pyreackigftflakompound of fotthbih (XXIX) WO 97717344

PCT/ SE96/ 0143% 15

wherein X, Rlerr] and Rl err] are as defgdhed above and Klerr] represents a

chain -(CHerr])[err]- X
@, R3 {(XXIX}
=N

wherein X , R? and R? are as defined above,
with a carbon nucleophile.

Suitable carbon nucleophiles include cyanide, carboxylic acids capable of elimination of

1o carbon dioxide (such as malonic acid), and alkynes, Others are described in J. March

"Advanced Organic Chemistry” 3rd Edition on pages 306-7. Methods of modifying the
functionality of group R® as desired will be well known to a person skilled in the art.

A typical reaction of this type is described by Bshme and Stécker in Arch. Pharmazie,
1973, 306, 271-274.

15 Compounds of formula (XXIX)} may be prepared by methods already described here, or
by known methods.

Compounds of formula (XXI) in which X represents a bond or CH; and R® and R*
together represent a chain -(CHz)y- or -(CHz)y Y(CH;)p- may be prepared from a
2  compound of formula (X3X)
r2
X
{XXX)
N—K
o

wherein R? is as defined above, X represents a bond or CH; and K represents a chain
“(CHa)gy- or -(CH.); Y(CHa)p- by reduction with diborane or by other known methods.
Compounds of formula (XXI) in which R represents hydrogen may be prepared by



-(CHerr])[err]Y(CHerr])[err]-. Cyclisaion takes place on treatnment with
acid and produces a | actam whi ch may be conpletely reduced with

di borane to yield the correspondi ng conpound of formula (XXI). 5
Compounds of fornula (XXVI) may be prepared by reduction of the

correspondi ng cyclic imde with sodi um borohydride or ;&M
cyanobor ohy &¥® 81734fhe corr espondi ng cyclic imde may readi %1625

prepared fromthe corresponding prinmary am ne and a di car boxyl ic acid.
Further details of this synthesis may be &btained by reference to the above
mentioned 10 paper by Brewer et al. A further synt hesis for

conpounds of forrrul a in which r et he
represent a c ‘H:“°‘Ew %? ef‘{"@?‘f‘?“‘:fW “‘t‘é—‘z 'ﬂ?&%ﬁ* ¥ ’5‘?? Sof'[g‘fl?]] s
conpri ses reacixgy QRO %b&:%m of [err
wherein X, R er rL glngzg[ﬁerr] argpgs naléydlr%gg %81& 1 frprros(ftisls vvrth

Aphi

t-butyl |ithiuee xwvmowc@mmnﬁpfwﬁmmnémqa

[err] wherein K represents a chain -(CHerr])[err]-
-(CHerr])[err]Y(CHerr])[err]- 20 as described by Meyers and Hut chi ngs
in Tetrahedron, Xmounds of i@nkla CEXK) may be prepared/{ofiesrigphe githiod etEdwardstaad ar t

vl 0 e 2 S R BP0 Sl ROt s o corpounds

WD 97/ 17344  In this way, compounds of formula (XXX) may be prepared by reaction of a compound of
PCT/ SE96/ 01425 : 16

rmula (XXXT)
R2
X\(
O L (XXXT)

10 wherein X represents a bond or CHz, R? is as defined above and L is 2 leaving group,
preferably halogen,
with a compound of formula (XXXII)

X

&N 7/c:uni , {XXXII)

AN

wherein K represents a chain -(CHz)py or -(CHz) Y(CHa)p~

15 Compounds of formula (XXXH) may be prepared following methods set out in the
above mentioned Edwards and Meyers paper.

A person skilled in the art would be able to envisage modification of the structure of
compounds of formula (XXXTI) as desired to achieve the same effect.

Compounds of formula (XXT) in which R* and R’ represent hydrogen may also be
prepared by a synthesis based on ring expansion to convert a cyclic ketone into a cyclic



————

Compounds of fornmula (XXVI1) may be prepared from sinpler conpounds which
may be prepared according to the nethods descri bed here and as
described in the Meyers and Hut chi ngs paper. Conpounds of
formula (XXI) in which R err] represents hydrogen nay al so be prepared s by
reaction of a conpound of formula (XXl X)

[err] wooraydagrein X, Rlerr] and Rlerr] are as defi negdTaBesNE425 W th
a carbon nucl eophil e. Sui t abl e carbon nucl eophi |l es i ncl ude

cyani de. carboxylic acids capabl e of eliigination of 10 car bon di oxi de
(such as malonic acid), and al kynes. O hers are described in J. March
"Advanced Organic Chem stry"” 3rd Edition on pages 306-7. Methods of
nmodi f yi ng t hamide as sef aunby iGnmewald wndDatgnakapin, leretocaaicdBiming, 694031, 1609 wel |
known to a p%‘gon skilled in the art A typical reaction of this
type is desc ed by Bohme and Stocker in Arch. Pharnmazie,

1973, 306, 271- 2 7¥huslfcompound sEacrmala XXl f ornul a (XXI X) may be prepared by
nmet hods al ready descri bed here, or by known net hods.

Compounds of fornmula (XXI) ipWwhjsgh ﬁ%presents a bond or CHerr] and

err] and err to represent a chain err err
EREm[zarr])[tﬁr]Y](m[err])[g maylbe prepared (le?%#é}{[ ]Z:E)rrpotnd of

formla (XXX) g3 [err]

wherein R err] is as defined abovwe, X represents a bond or CHerr] and K
represents a chain err]-

or
-(CH err]¥[ e?“’l*‘]’“?”f‘é-l[‘zeF‘P‘}5z @'FH“"ﬁB?J"&R’@‘Cfucti on with di borane or by other
known nmet hodg,ay beconvcmg%&ﬂﬁouﬁaofﬁﬁHMW)) in which Rlerr] represents

hydr ogen may be prepared by
X
®3 [XXXIV)
NH
o

wherein X, R? and R are as defined above

on treatment with sodium azide in acid. Further details of the reaction conditions may be

ic  obtained by reference to the above mentioned Grunewald and Dahanukar paper.

Compounds of formula (XX(XIV) may be convenied to desired compounds of formula
{I) by known methods.

15 It will be apparent to a person skilled in the art that the compounds of formula (XXII),
(XXI), (XXV), (XXVD), (XXVII), (XXIX), (XXX), (XXXT), (XXXHT) and (XXXTV)
may desirably be prepared in nitrated form. Nitration may be achieved by treatment of the
non-nitrated analogue with nitric acid and sulphuric acid or potassium nitrate and sulphuric
acid under standard conditions.

Intermediate compounds may be prepared as such or in protected form. In particular
amine groups and group XH when XH represents OH, SH or NHR® may be protected.
Suitable protecting groups are described in the standard text "Protective Groups in Organic
Synthesis", 2nd Edition (1991) by Greene and Wuts. Amine-protecting groups which may



WD 97/ 17344

PCT/ SE96/ 01425 17

reducti on of the correspondi ng conpound of formula (XXX). Conpounds of
formul a (XXI') in which Rlerr] does not represent hydrogen nmay be

obt ai ned vi a afprocess of nucl eophilic addition onto the & rbonyl
of the compo®@PP4%ormula (XXX). 5 Conmpounds of faormi 3&)()

be prepared foll ow ng the nmethod of Edwar d@ and Meyers as set out in
Tetrahedron Lett., 1984, 25, 939-942 this way, conmpounds of fornmula

(XXX) may be prepared by reaction of a corrpound of formula (XXXI)

defi ned
Lbove and L i s g BehBOIEERbaudybCIR Bhe (RlyibblepeBhE 11, B 2% 0L 0N
of formula (XX)phérMalkyloxycaitmyl]cs to 13, benpioxyeirionid dreffliwscbitne aDEPIGtEdtion will

For mul e (300 | PR B Bck ST MO PGSRt B i n the.  above

ment i oned Edvvards and Meyers paper. A person skilled in the art
woul d be able to envisage nodification of the structure of conpounds
of f or mil a_ (3000 1 FoRoGaas ot atmats 08 R I Va v o RV ER. 058, 00D, GKID,

Conmpounds of f e R dr ogen
may al so be W)eaﬁé@bg} we{“é’ Jﬁl}%% %&a@gl rFe k@ﬁp‘iﬁ& ¥ convert
a cyclic keto ne(dl—? 3\1’ may SO Lecprepa.rcd by alkylating or arylating the corresponding compound in

which R* represents hydrogen following process (d) above.

19 Compounds of formula (TV) may be prepared by analogous processes to those
described for the preparation of compounds of formula (II). Compounds of formula (IV)
may be converted to corresponding compounds of formula (IT) by treatment with a base.
Compounds of formula (II) may be converted to corresponding compounds of formula (IV)
by treatment with a protic acid HA, for example one of those listed above.

15

Compounds of formula (III) are either known or may be prepared by known methods.
For example, compounds of formuia (IIT) in which L represents thioalky! may be prepared

by treatment of the corresponding thioamide of formula (XXXV)

5
(XXXV)
rY NH,

20 wherein R’ is as defined above,
with an alkyliodide under conditions well known to a person skilled in the art.

Compounds of formuia (V), (VIII), (IX), (XIT), (XII), (XIV), (XV), XVID), (XVIID),
(XIX), (XX), (XX, (XXTV), (XXVIID), (XXXI), (XXXI) and (XXXV) are either
25 known or may be prepared by conventional methods known per se.

It will be apparent to a person skilled in the art that it may be desirable to protect an

amine or other reactive group in an intermediate compound using a protecting group as
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as set out by G unewal d and Dahanukar in J. Heterocyclic Chem, 1994, 31,
1609- 1617. Thus, a conpound of formula (XXXII1) J[err] S
wherein X. Rerr] and R err] are as defined above may be converted to a
conmpound ofyd@nmEka ( XXX V) PCT/SER$/p1425

wherein X, Rlerr] and Rl err] are as defined above on treatnment with

sodium azide in acid. Further details ofygthe reaction conditions may be 10
obt ai ned by reference to the above nmentioned Grunewal d and Dahanukar paper.
Conmpounds of fornmula (XXXI'V) may be converted to desired conpounds of

formul a ddsgritied irkthe yeandart te BrotectiviesGroups in Orgdnic Syamesiyyp2ndBadition@1991 per son

skilled in the art t the.c ounds of fornula (XX]I (XXI'11),
(OXV), (X1 P, G@mn?%ﬁ%%ﬁggmwmmm F'f‘1°3‘2‘%’r'n’8“‘c XXXI V) may
desirably be prepared in nitrated form N tration nmay be achi eved by
treatment of the non-nitrated anal ogue with nitric acid and sul phuric

aci d or pot assi Thasemppende othejinyention aad igtermediatesimapy b éholated fraptheitreacsioni t i ons.
20 s mixtures by standard techniques.

The compounds of formula (I) may exist in tautomeric, enantiomeric or
diastereoisomeric forms, all of which are included within the scope of the invention. The
various optical isomers may be isolated by separation of a racemic mixture of the

10 compounds using conventional techniques, e.g. fractional crystallisation, or HPLC.
Alternatively the individual enantiomers may be made by reaction of the appropriate
opticaily active starting materials under reaction conditions which will not cause
racemisation.

15 Intermediate compounds may alsa exist in enantiomeric forms and may be used as

purified enantiomers, diastereomers, racemates or mixtures.

As a further aspect of the invention we providé the new compounds of formulae (II),
{VD) and (X).

The compounds of general formula (I) possess useful pharmacological activity in
animals. Thus, they possess useful nitric oxide synthase inhibiting activity, and in
particular, they exhibit good selectivity for inhibition of the neuronal isoform of nitric oxide
synthase. They should thus be useful in the treatment or prophylaxis of human diseases or

25 conditions in which the synthesis or oversynthesis of nitric oxide forms a contributory part
Examples of such discases ar conditions include hypoxia, such as in cases of cardiac arrest,
stroke and neonatal hypoxia, neurodegenerative conditions including nerve degeneration
and/or nerve necrosis in disorders such as ischaemia, hypoxia, hypoglycemia, epilepsy, and
in external wounds (such as spinal cord and head injury), hyperbaric oxygen convulsions

3  and toxicity, dementia, for example, pre-senile dementia, Alzheimer's disease and AIDS-
related dementia, Sydenham's chorea, Parkinson's disease, Huntington's disease, -



I nt er redi at e conpounds nmay be prepared as such or in protected form In

parti cul ar am ne groups and group XH when XH represents OH, SH or
NHR[ err] may be protected. Suitabl e protecting groups are described in
the standard text "Protective Goups in Organic Synt hesi s", 2nd

Edition (1991) by Greene and Wits. Am ne-protectin rou |
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be mentioned include al kyl oxycarbonyl C2 3 7, eg t-butyl oxycarbonyl,
phenylalkyloxycarbonyl C8 to 13, benzyl oxycarbonyl or trifluoroacetate.

Efp;gbggbisogc% u@ucuorg}%%&ngég%cg g,e on tre tme 'fgflﬁ‘g\%%h a?nfous base
(XVI), (XVI) disopd&, sledpingd &isorc{c?@qid\ho hrenia, mﬁWh&ﬁr&ssﬁﬂMWb@v&&b&&rR[ err]
represents alkyl Cl1 to 6, - errarpéerr] err])%err]OAr or

_(CH[ err]) [ er i§tAae. fepyesaipn or %@fﬁ)‘ ﬁsw%% Paf—m?fafrw drpe (P he
correspondi ng aﬁﬁéw%mgh@shockcomwﬁ&wi arféx}nnraanaﬁ.em&mfwmmmam | owi ng

process (d) above mpounds of forrmula (IV) may be prepared by
anal ogous gr o@e@@é@f anglgcpie agents such ajopiates. B@cﬁlﬁo@ﬁcﬂﬂh@ therteepnent o painof

conpounds of fa5 &?{? Qﬂ'ﬁpaﬁ% nverted
to correspond| ng cé qn%gl]ghéd% of fornula ‘f ?’JH?D %Q ?““‘a(ﬂ a’bﬁgﬁ.
Conmpounds of femmwﬂm@bbv)aqmyyinehq:wmpemmnnetsdmfmmnmmdunds of
formula (1V) t|c |.e one of

. .by t { |
those listed gﬁ%?é’.w\é’l?%%np%q&“gw i 'h%& it ojing 3(%"??‘?%3‘%?’%‘3?& her known
or may be prew&duebyr&ﬁmmpombbﬂsmesentmvdﬁﬂénﬂxpmﬂﬁpwammbunds of formula

(1) in which L resents thioalk eatrrent of
t he corresPond™iy™ ?SR?%%F&&V&@‘?“BPY-%& %lgﬁmg’ prophy ]am of inflmimiciod
[err] 20 whenkd wealfhent 61 gabtfoiestifflimotiity diofeés;, andm!hc\mduhadi:fbf@dbkﬁl | Th¢ de

under conditions well known to a person skilled in the art
compounds may also be useful in the treatment of cancers that express nitric oxide synthase.

Compounds of formula (I) are expected to be particularly useful in the treatment or
15 prophylaxis of hypoxia or stroke or ischaemia or neurodegenerative conditions or of
migraine or for the prevention and reversal of tolerance to opiates and diazepines or for the
treatment of drug addiction or for the treatment of pain and especially in the treatment or
prophylaxis of hypoxia or stroke or ischaemia or neurodegenerative disorders or pain. We
are particularly interested in conditions selected from the group consisting of hypoxia,

0 ischaemia, stroke, pain and Amyotrophic Lateral Sclerosis.

Thus according to a further aspect of the invention we provide a compound of formuia
(I), or an optical isomer or racemate thereof or a2 pharmaceutically acceptable salt thereof,
for use as a pharmaceutical.
25
According to another feature of the invention we provide the use of a compound of
formula (I} or an optical isomer or racemate thereof or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment or prophylaxis of the
aforementioned diseases or conditions; and a method of treanhent or prophylaxis of one of
3¢ the aforementioned diseases or conditions which comprises administering a therapeutically

effective amount of a compound of formula (I), or an optical isomer or racemate thereof or



Conpounds of formula (V), (VILI), (IX), (XI1), (XIIl), (XIV), (XV), (XVIl),
(XViil), (XIEX) XX, (XXI1), (XXIV), (XXVI11), (XXXI), (XXXI'I1) and
(XXXV) are either 25 known or nay be prepared by conventional nethods
known per se. It will be apparent to a person skilled in the art
that it nmay be desirable to protect an am ne or other reactive group
in an int gygeeiAke conpound using a protecting group as PCT/SE901425 D

97/ 17344
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described in the standard text "Protect i23e G oups in Oganic Synthesis",
2nd Edition (1991) by Greene and Wits. Suitable am ne-protecting
groups are ngphananeticallp¥@eptabie salt thereof, 19 B _ dt ol si@epdbleBdlsben and
internmedi ates may be isolated fromtheir reaction m xtures by standard
t echni ques. adiseaseorcondiffpfa conpounds of fornula (1) nmay exist in :
tautonmeric, enantioneric or di astereoi soneric forns, all of which are
i ncluded within the scope of the invention. The vari ous optical

i soners may be Fosdieabevt mentioagd:thexapentic indicagions theddosageradminiswred willof t o
conpounds_ usj C ' ' I.i | lisation,
or Tpre, s b B Efth b Gmph6 B the o of (A BABA ol Y bR D)
reacti on of ddsieditifoveqyet, &t general, sansfatioxyabsults @re bbtrinedsivhantthaxpmpatedsiaed s under

reaction condjt.i

which wil| ) i on. 1
| nt er medi at e® ‘W‘%%%ﬂd%hﬁ’é’?%aﬁtégg t %?éﬁﬁb%ﬁﬁl{%%w %W%R’E'C%fﬁﬁgﬁﬁ?‘be used

as pur i fdrie€ingreditht) bfdag. di astereoners, racemates or m xtures.
As a further aspect of the invention we provide the new conpounds of
formulae (I11), (VI) and (X). 20 The conpounds of general

formula (ib) POSPRSRmpSRIddlof RRALITAT, 0@ Bpeical isohidrd Abidirikeiires thereof and
pharmaceutically acceptable salts thereof, may be used on their own, or in the form of
appropriate medicinal formulations. Administration may be by, but is not limited to, enteral
{including oral, sublingual or rectal), intranasal, topical or parenteral routes. Conventional
procedures for the selection and preparation of suitable pharmaceutical formulations are
15 described in, for example, "Pharmaceuticals - The Science of Dosage Form Designs”, M. E.
Aunlton, Churchill Livingstone, 1988.

According to the invention, there is provided a pharmaceutical formulation including
preferably less than 80% by weight and more preferably less than 50% by weight of a
20 compound of formula (I}, or an optical isomer or racemate thereof or a pharmaceutically

acceptable salt thereof, in admixture with a pharmaceutically acceptable diluent or carrier.

We also provide a method of preparation of such a pharmaceutical formulation which
comprises mixing the ingredients.
25
Examples of such diluents and carriers are: for tablets and dragees: lactose, starch, talc,
stearic acid; for capsules: tartaric acid or lactose; for injeciable solutions: water, alcohols,

glycerin, vegetable oils; for suppositories: natural or hardened oils or waxes.

30 Compositions in a form suitable for oral, i.e. oesophageal administration include:

tablets, capsules and dragees; sustained release compositions include those in which the



animals. Thus, they possess useful nitric oxide synthase inhibiting
activity, and in particul ar, they exhibit good selectivity for

i nhibition of the neuronal isoformof nitric oxide synt hase. They
shoul d thus be useful in the treatnent or prophylaxis of human di seases or
25 conditions in which the synthesis or oversynthesis of pglkkgsnoissde
fornms a cont‘?’?lgm"aﬁ/ part Exanpl es of such di seases or conditions

i ncl ude hypoxia, such as in cases of car 'Sac arrest, st roke and
neonat al hypoxi a, neurodegenerative condiT1ons including nerve degeneration
and/ or nerve necrosis in disorders such as ischaem a, hypoxi a,

hypogl ycem a, L) | ar 'grﬁyf i,nal cord
and head i nj uragﬁe Lﬁ@%’éﬁ%&?gﬂd&%'e"h%%ﬁl@oﬁﬂg%gn g")??%i%,a denenti a,
for exanpl e, [iffustosibairier Wanndify the relgdse properties of thtirestmse and Al DS-

rel’'ated denentia. Sydenharn's chorea, Parkinson's disease, Huntington's

di sease, WO 97/ 17344

PCT/ SE96{1 01425 'Ihr enszyrlne nitric oxide synthasi h?sfa nuanber of isoforms and coTnpounds ofl fartaula
Anyot rophi c Later cl erosi s,, Korsakoffs disease, imhecility relating to a
cerebral véssdp and opucH{ ispypeye and ragematss figreqf g pharmacend Y?B‘ffmag’ﬁs%{‘,swet Y,
depression, seRsARAtredhbd fF hurdhaPAifROIBE synthase inkiBiting AdvinfBPfoB&HON Or Ot her
synptons associ ated with Prenenstrual Syndrone (P l) . anxiety and
septic shock. Prersdweskastsrpshase of Breds and Spyder infroe NarloAeadeSdhy 1999, #oR®A-nat i on
5 with other ggRal\gRioidd SRdiage SHGsAA-I2REMAINR dnto - -ithillthe\wifidhithn bd) the

treatnent of pain, i ncl udi ng neurogeni ¢ pai n_and neur opathi c pain.
Conpounds of fsepastiedbycayonfxghangesehromatography andnantified by seintilationeduntingy i n t he
preventionand reversal of tolerance to opiates and di azepi nes,
treatnment of drug addiction and treatnent of mgraine and ot her vascul ar
headaches. Thecesnfmnadenabiitriclomidp synthrand inhibitiag agtivity may al so show useful 10

| mMunosuppr essi v oy b S N e n axi s of

i nflammation, i n%n@ﬁﬁé %%séyogart%%o?ﬁeﬁ‘} %P&g'é‘é@r°6?‘éﬁ?‘%is‘[;ﬁng1‘%%@?ﬁ‘ﬁw di sorders,
and in the i ncugpoconpus bf 4 mile SpragiehBawiey rat Q503%4g) thxememed dblbowvingChsef ul i n
the treatnent of cance t hat, express .nitki xi de_synt hase. .
Compounds  of PSRN o e sl aid ddspiol, Cracbstle or Rppokppal SBSFUESY , { pe
treat gent o J;ﬁeparqarbpgbmbgadsaioaﬁn fﬂyw'r fis-HCI Wit DM BDTMmi;]fae(pHa.m _ |
neur odegener at j ve_ condi tions or ) raine .or for the preveniion an
reversal of t e%&f‘ﬂf’é‘?‘g“%f“é °é§§)5’t‘fﬂ‘"dia ﬁeé‘eﬁ}g" L‘r“ﬁ“ﬁ@“s movEd KO e nt
of drug addi Ctth@ﬁhp%atiﬂ'bykﬁﬁmﬁﬂ’o?@ﬁﬁﬁhfouﬁf DERENAGTIWe X e6dinth FofmiaRd t he
treatment or prophyl axis o yE)oxi a or stroke or ischaem a or

neur odegener at!¥eEeh ©OBR GUIPEnLICqsEsiYRly. g further cepefugatiop at 100 &g I0gecopdssted in
condi tions sel ectrgmtangy,2oen wtﬁéjﬁnﬂggﬁflnﬁﬁhﬁgadatdw&%&ﬁs JHaohaem a,
c

stroke, pain and Anyotrophic Lateral erosi s. Thus accordi ng

to a furtheéx d#fseplaepontaining either2S5in of anasyry dufferd SAmdOHEBERd vt BDIATu| a
1.5 mM CaCl,, pH 7.4) or 25 pl of test compound in the buffer at 22 °C and 25 pl of
complete assay buffer (50 mM HEPES, 1 mM EDTA, 1.5mM CaCl;, 1 mM DTT,

100 nM NADPH, 10 pg/mi calmodulin, pB 7.4). Following a 10 minute equilibration
period, 25 ul of an L-arginine solution (of concentration 18 uM 'H-L-arginine,

25 96 nM *H-L-arginine) is added to each test tube to initiate the reaction. The reaction is
stopped after 10 minutes by addition of 200 1l of a slurry of termination buffer
(20 mM HEPES, 2 mM EDTA, pH 5.5) and Dowex AG-50W-X8 200-400 mesh,
Labelled L-citrulline is separated from labelled L-arginine by filtering each filter plate
and 75ul of each terminated reaction is added to 3 ml of scintillation cocktail. The
30 L-citrulline is then quantified by scintillation counting.



(I'), or an optical isomer or racemate thereof or a pharmaceutically

accept abl e salt thereof, for use as a pharnaceutical. 25

According to another feature of the invention we provide the use of a
conmpound of formula (1) or an optical isonmer or racemate thereof or a
pharmaceutically acceptable salt t hereof, in the manufacture of a

medi cament (gbyiMg treatment or prophylaxis of the aborsEssnta2sned

di seases or conditions; and a nethod of treatnent or prophylaxis of one of
30 the aforenentioned di seases or condi24 ons which conprises adm nistering
a therapeutically effective anmount of a conpound of forrmula (1), or an
optical isoner or racenmate thereof or WO 97/ 17344

PCT/ SE96/ 01425 1n a typical experiment using the cerebellar supernatant, basal activity is increased b2

a pharmaceut | cceptabl e salt thereof, 1o .a persan ring,fromor
suscepti bl e #%&QLPX’H‘%‘% “‘ﬁplﬁiag‘ﬁ"§§é“(§?“t(?§‘ﬂ‘8?'mcgﬁ?s£‘ac“"“y"w‘fow W‘q"fh above -
menti oned t hafaary ithkdatd) ti-gigé-Labgniné, Mehichgsveg 80% diHibitiod e Widd synBiise 5
course, vary with the.coqrﬁgmd e%py d, the nmpde of administration and the
treatment — 3AQPBEHERRLN gf tes ‘"d'g’rl%‘faéﬂ_‘?"?éfﬁ’i‘%‘fpéewﬁ“ﬁ- results are

obt ai ned yhen t RGh QAR R dRri@xide synthas® WHibHicH REAE, Lonfbuld BAnAL 2 daily
dosage of between 1 and 2000 ng (neasured as the acti've ingredient)
per day. 1 expressed ay feso Sbppengenyratielt of doigsubstance which given % enayme inbibisios and
racemates th d Pﬂﬁf ' : I f, may
be used on t etlﬁ‘?gso B Igsr”iﬂrl\’ t e@%ﬁ’%‘%@@&%ﬁ‘gﬁ?t&% Ate e ?%‘Pﬁ’gﬁg

f or mul at i ons actifitpphl.d0aad 1@hnMeglutiensioy thelsompeunds 0 tCdmpounds ehat inhibaed the al

(i ncluding oral ublJn rlectal), intranasal, topical or parenteral
rout es. Oonvg?ﬁyf“&s?ﬁflleasgg&%rag{coe%lﬁrwe%e G} hué““§é’f°é%?‘fp5?ij0”5ﬁ&°‘bcfg %t ¥%n of
sui t abl e phamReeMd ald Ye@ettthinéd, ons are 15  described in, for exanple,
"Phar maceuticals - The Science of Dosage Form Designs", M E Aul t on,
Churchil | Livingstone, 1988. According to the invention, there
is provided a piahdRe@dabsal ihk eomiptuadd SHExhRAY oD below werl e8k&hiiaVe | €SS
t han 80% by weight and nore preferably | ess than 50% by wei ght of a 20
conpound of RBFrrpilessityan 191uM indicatne that they FFrsxpested 1 savhvselfuf fefapgficor o
phar maceut i Cg¢dvty. acceptabl e salt thereof, in adm xture with a
pharmaceutical |y acceptabl e diluent or carrier.

15

When compared with other compounds, the compounds of formula (I), and optical
isomers and racemates thercof and pharmacentically acceptable saits thereof, have the
advantage that they may be less toxic, be more efficacious, be longer acting, have a broader
range of activity, be more potent, be more selective for the neuronal isoform of nitric oxide

20 synthase enzyme, produce fewer side effects, be more easily absorbed or have other useful
pharmacological properties.

The invention is illustrated by the following examples:

25

3-Methyl-3,4-dihydroisoquinoline (7.0 g, 48.2 mmol) was dissolved in concentrated sulfuric
3¢ acid (150 mil) and to this was added potassium nitrate (4.9 g. 50.0 mmol). The mixtre was



We al so provide a nethod of preparation of such a pharnaceuti cal

formul ati on which conprises mxing the ingredients. 25

Exanpl es of such diluents and carriers are: for tablets and dragees:

| act ose, starch, talc, stearic acid; for capsules: tartaric acid or

| act ose; for_injectable solutions: water, alcohols, PSRk

veget abl e oPW%?’EBP suppositories: natural or hardened oils or &29%%. 30
Conpositions in a formsuitable for oral, j.e. oesophageal adm nistration

i ncl ude: tabl ets, capsul es and drage®S; sustained rel ease

conpositions include those in which the WO 97/ 17344

PCT/ SE96/ 0425 . . . 23
active ingredi %?w?dsm Btguoﬁamfggt‘ g‘ﬁmPegncné%(lgﬁé'H 'écurg%lézfe(rilm cﬁddlgo%%ft ionally
coated with a concentfﬁtédfmﬁmﬁunbwdrd:@dc The mdpi:yd $ollids werk edk:ewqbbpﬁhmhmes of
t he resin. itric synt hase has a nunber of

| sof orns and c nﬂ’éagf‘ﬁ’ﬁgnfn%g‘ézg)' }I%X%%S optical isoners and
racemat es t her ggf 34 e HviiroRe&ibial heirsdldnge t her eof . may
be screened for neuronal nltrlc OXIde synt ase Inhibiting activit

following 3 ﬁr%@@aﬂr7e@%a§&¥wémoﬁw§elm9fﬁ B4 mmal) GnilgeH (130 a@s Nat | .
Acad. Sci ., 19%9ded%3dmﬁ%%rohydnde (ﬁﬁﬁg 4'5"4trfuh(§1 &h&ﬁwn&ymﬁlﬁﬁ a&&iﬂé’r?&%s
3HL-arginine into [err]H L=citrullTne WhIC can separate

cation exchang@O@thn@FGg’FtaprSamoﬂmmqmmyﬂstﬁndmrmmﬁ e&b’ﬂlmelamg 10
Screen for neur(g)gqb()?mt A et R \PGRE waihidh ‘ﬁfg’ﬁf*ﬁ Edl_%dei%a nesi

Enzynme was isolated fromrat hippocanpus or cere cer ebel 1 um or
hi ppocanpus of swfmlfme@grmgg@cm@yo amoil. (Bﬁ@llmgasmlwdnmmwrﬂmhm ng

CJerr] anas t L.mal _and a bel l ar or

hi ppocarrpal superna a ta&lq'{q’s?ﬁesﬁ? spw?'gaglg ““"ﬁ%ﬁg'ﬁ‘ ﬁgnsg’gl%(%&ﬁ 50 nM
Tris-HC with lnpd\ﬁ»mm(bwt)fer (pH 7.2 at 25 [err] CQ and centifugation
for 15 mnutes(‘g&n ) inine is renoved from t he
super nat ant by RS50W X8 sodi um f or m and

hydr ogen for m GoMetms7- ﬁittaans:SAt-w&h!yydnﬁMuifnuﬁﬁeheo £CENL thivol) gak Hissvlvd inl MROH]
for 30 seconds r the err super nat ant

i s added to eaéhﬁoo‘fﬂ)%qug’s'"%a‘g&%%wm ce f]alcP@{y“{’)E'gaf‘fgé"%gont ai ni ng

ei ther 25 [arr|ioaopd- enAﬁ&sm@M&fuﬁe wadRIddd difeiiPgiash aldeva to an oi} whigh ™
CaCl[err], pH7.4) or 25 [err]l of test conpound in the buffer at 22 [err]C
and 25 [err]I Jyas used immediately in the next reaction.

dihydrochloride
To 3-methyl-7-amine- 1,2,3,4-tetrahydroisoquinoline (2.47 g, 11.7 mmol) in 1-methyl-2-

20 pyrrolidinone (30 ml) was added S-methyl-2-thiophenethiocarboximide hydroiodide (see
WO 95/05363, Example 1(d)) (3.90 g, 13.5 mmol). The mixture was stirred for 24 h at
45 °C, dumped into basic water and extracted with ethyl acetate (3 x 100 mi). The combined
extracts were washed with water, dried over magnesium sulfate, filtered, and concentrated to a
solid which was recrystallized from ethyl acetate-hexane. The solid was dissolved in ethanol and

25 treated with isopropanol-HCL The resulting salt was collected by filtration: 1.5 g (37%), mp. >
210 °C (dec.).

() &ﬂ_-B_mMmmDimmd:
To a stirred solution of formic acid (250 mi) and formamide (500 mi) was added



conpl ete assay buffer (50 mM HEPES, 1 nM EDTA, 1.5 mM CaCl[err], 1 nM DIT,
100 [err] M NADPH, 10 [err]Jg/m calnmdulin, pH 7.4). Followng a 10 m nute
equi libration period, 25 [err]l of an L-arginine solution (of
concentration 18 [err]M[err]H L-arginine, 25 96 nM[err]H L-arginine) is
added to each test tube to initiate the reaction. The reaction is

st opped af,;,gg,,,él,?‘m nutes by addition of 200 [err]] of a sCISEsODS

term nation er (20 mM HEPES, 2 nM EDTA, pH 5.5) and Dowex

AG 50W X8 200-400 nesh. Labeljged L-citrulline is separated from
| abel  ed L-arginine by filtering each filter plate and 75[err]l of
each term nated reaction is added to 3 ml of scintillation cocktail. The 30

|§75:|1t752|4| | NQ-phényl- NBRardHANS if 0. FF8 nidts); 56 redctibd Wdsl R heRsHS 11653170 °C for four WO

PCT/ SE96/ 01 hows. The reaction was then caoled and poured into water (1 ). The aqueous phase was then

In a typi cabufx tggtg% «t eﬁﬁé}@fh %Mnﬂ]% ?%L’? vVity is
i ncreased by Q&% mm 3g%nganpl e a c}:\l/.'ggéa r eagent an%Jd has an
activity of bitaro@@tedzmmﬁ ml) and dried pvsf wagnasiun suifaredEvaporationif thegolventyieldedi ne,

whi ch glvewg O, NI Bib{ On of nitric oxide synthase at a concentration
of 1 [er|5] Qi{hﬂthé%‘n the assay to verify the procedure. 5 In the

screen for nitric oxide synthase inhibition activity, conpound activity is
expressed a err t concentration of dru bst ance ich gives 50%
enzyne i nhi %?‘fghﬁ J's‘ép ?ﬁ"’?’ﬁé’“ﬁg‘? ogoystp that ¢ e‘%’ﬁ?&@’s“f‘ﬁ?‘f‘ t conpounds
were initi alflarge@t,ghaapeqstrcom.wa& I nhi biting activity of 1, 10 and 100
[err] M sol ut| ons of .Lth e ConpQ nds Corrpounds that i nh| bited the enzynme

by at | east ®osks-28>-Aihyd SRRk opr i at e
concentrgti %&ssﬁealsemuodam(baﬂyﬂﬂ@nrf&mﬁﬂuk @hﬂ%ﬁg das %B} il 8fhloromethane I'n
t he screen above, the co | es to 12 bel ow were tested and

gave a{ 1308y was adgded g@é) Q"ﬁ’éﬂr?hl}?ﬂdf[‘ggﬁ MIU{MT waks) aver & W&Wﬁ@sﬁi’dr e

expected to ehiithed &"E.m y
conmpared W tT?i‘ ot eﬁ comoﬁgﬁ?% C 2@ Wf%trtﬁu?m?‘e; and optlcal
i soners and cpeledwaltle’s and Ee@26.08,@- lﬁMmMaF MCW avassalipwed

t her eof , ha\‘@g&ﬂf\omomteﬁﬂutl ng%ﬂﬁave f %ﬁ‘ﬁyﬁi@{uﬁ?«ﬂl@ﬁmﬁ%}%a&@dﬁﬂre

ef fi caci ous, onger a nge of activity, be
nor e pot ent theyeactiory el bgke layersiseparated cand gherorgaaic phaso Washed with brine (0Lmibxi de 20

DTN eN el U GNLR Bt bR BSIR by [0, o1 |y absorbed or

(c) 3-Ethyl-3.4-dihydroisoquinoline
To a stirred solution of 4-ethyl-5,9b-dihydro-4H-1-0xa-3a-aza-cyclopenta[ajnaphthalene-2,3-
dione (29.4 g, 0.12 mols) in methanol (1140 ml) was added concentrated sulfuric acid

20 (60 mi) siowly. The reaction was then refluxed for 2 h. The solvent was evaporated and to the
residue was added water (100 mi) and ethyl acetate (500 mi). The layers were then separated
and the organic phase was then extracted with 2N HCl (2 x 200 ml). The aqueous layers were
combined and made basic with concentrated ammonium hydroxide. The product was then
extracted into dichloromethane and dried over magnesium sulfate. Evaporation of the solvent

25 yielded205g.
(d) 3-Ethyl-7-nitro-3 4-dihvdroisoquinoli
To concentrated sulfuric acid (150 mi) at 0 °C was added 3-ethyl-3,4-dihydro-isoquinoline (20.1
g, 0.12 mols) and potassium nitrate (12.13 g, 0.12 mols). The reaction was allowed to warm to

room temperature for 24 h. The reaction was poured onto ice (1.5 1) and then the aqueous
30  phase was made basic with ammonium hydroxide. A solid crystallized and was collected by
filtration to yield the title compound (22.3 g , 91%), m.p. 61-62 °C.



The invention is illustrated by the foll ow ng exanpl es: 25 Exanple 1
N-(3-Methyl -1, 2,3, 4-tetrahydroi soqui noi n-7-vy) - 2-thi ophenecar boxi m dam de
di hydr ochl ori de (a) 3-Methyl-7-nitro-3,4-di hydroi soqui nol i ne

3- Met hyl - 3, 4-di hydr oi soquinoline (7.0 g, 48.2 mmol) was dissolved in
concentrated sul furic 30 acid (150 nl) and to this was a sium
nitrate (4.999"B¥40 mol). The nixture was ?ﬁ%&%&%

PCT/ SE96/ 01425

allowed to stir overnight, dunped onto i(?@ and neutralized with the

addi tion of concentrated anmmoni um hydroxi de. The precipated solids
were collecte -dried: 7.5 g (82%, mp.
110-2 C h Ot ot soqui nol i ne

hydlr;)chl oue %ﬁf&l%teﬁﬁe%mblhyded MB-gmﬂ-ﬁmMMhtgﬂd@isﬁqgmUiamol i ng (7. 543, 439. 4
mmol) in e um bor ohydri de 43.

mol ) porti on%% 97 W@H%ﬁ’dﬂﬁgﬂﬁfbﬁ@"‘i %@P@Pﬂﬂ?ﬁé@@%ﬂ ™ was
evapor ated, CuREmM%S pL-C (250t ﬁﬂ%@é&ﬁﬁ%&ég&%&&‘foﬁ RYThe2a@a Was removed (3 X

100 m). The combi ned extracts were washéd W th wat er, dried over magnesium

sul fate, f1l teyilEptionand thewivencyappmted toyyielh3-oihyl-1.21 ¢ tegalydipisequinolin fraspinel | n

et hanol and taﬂgﬂ}& 43 th |sopropanol HCl. The solids were coll ected by
filtration: %D%( \% >2650(dec) (c)

3- Met hy| 7- anﬁ-fh -1.3-LhSt- Y|2.8.44tatram l'!'l!t" h phene

3-Met hyl - 7- I’HWM4 tetrahydr0| soqw nollne (3. 0 g, 13 mol ) was
di ssolved in (100 m) and hydrogenated at 50 psi in the presence

of a cat al yt i To asaret salytionfof 3-Bthyl-11XB)4-fedralPdraikbguinolid:7-arminh dihydrochloride (WA g, 17

e 0 LT W A NBRAL B B2

N- ( 3- Met hyl - lgeakidn dad @ded$ipnaihgi 2sthigphienahibdarboxistlide-hiddrbibdidedné rhe erixtire xastheham de
di hydr ochl ori amn t rahydr oi.soqui nol i ne
(2.47 g, 11. 79"1’?% ﬂ%@@?%&&”%@ﬂ&?ﬁm %os added

S- et hyl - 2- th(aoohﬂarrmd"uq ﬂﬁwmdﬁnw@amaﬁm@a&mmmmaﬁ
Exanple 1(d)) .90 g, 13.5 mml ). The m xture was stirred for

45 [err]C, du s“F’ﬂf‘#‘ﬁa&WﬂﬁM"&ﬁﬂ”@%W’ﬁﬂ%ﬂmﬁﬂl ﬁﬁ)hﬁ‘ld’*’é(ﬁ"@?%" ( 3 X

100 ). The @RI ARG frometh dﬁmmsaﬁ&ed PHCL TR Aot NIG3LERg- OV er
magnesium sul fate, filtered, and concentrated to a solid which was
recryst al | i zel2Bddmrabydrpisoquingiing-y)-Frihiophenecarbpxirmidapmide difydrogiioridetaly avgs dried

et hanol and 23 spre#io49 L poR", ) The resulting salt was
coll ected by fil t?g‘%tl og%g@d W% nQQQ,% 18%

To a solution of 1,3,4 7-teu'ahyd:o-2H-benm{a}qmnohmmmn chioride (3.6 g, 16 mmol)
(S. Akaboshi. T. Kutsurna, and K. Achiwa, J. Pharm. Bull., 1960, 8, 14) in concentrated
25 sulfuric acid (25 mi) at 0 °C was added potassium nitrate (2.20 g, 20 mmol). The reaction
mixture was stirred overnight, then poured into ice water (300 mi). Platinum(IV) oxide
(0.2 g) was added and the solution was hydrogenated on a Parr Hydrogenator at 50 psi for
24 h. The solution was filtered and the filtrate basified with concentrated ammonium hydroxide
and extracted twice with dichloromethane. The dried (MgSO,) organic phase was concentrated
0 togive ared oil (2.4 g, 75%). Chromatography on silica gel gave the title compound as a dark



210 C (dec.).

N-(3-Ethyl-1, 2,3, 4-tetrahydroi soqui nolin-7-yl)-2-thi ophenecar boxi m dam de
di hydrochloride 30 (a) N-(1-Benzyl-propyl)-fornmam de To a stirred
solution of formc acid (250 m) and formam de (500 mM) was added

WO 97/ 17344
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1- phenyl - 2- but anone (25 g 0.168 nols); the reaction was then heated to
165-170C for four hours. The reacti o28was then cool ed and poured into
water (11). The aqueous phase was then extracted with ethyl acetate (3

x 300 mM). The organi c phase was washed with saturated sodi um

bi car bonat e ( 2e30LXDE6 g4 I8%MS &30 QD H NMEB (CRCHIA. 854/ 110.6. 52K AP 6:88i(dsh  of

t he sol vent vyi hly ¢ 24. L5 390 2 ol I owi ng steps
follow a pr océ?i‘%g%%?ébé%%s@' ?? ztéé? (‘(Jﬁ"e‘g({:)f%ggf(gf@élr’%%ﬁ &%}& in J. Og.
Chem y 1991, 56!?)6 3400 5 exahy(ro enzofalguinolizi . i enecarbo g,;;n_'

4- Et hyl - 5. 9b- di.hydr.o- 4H 1- oxa- 3a- aza- cycl opent a[ a] napht hal ene- 2- 3-di one 10
To a stirred { f N-(benzyl -propyl)-formam de(23.8 g, 0.13 nols) in

di chl oronetshamesolu:iondm%&:ﬂg,«wuaﬁﬁa@a(&zrﬂ&&mmﬁndw&(o&jﬁ.e (73.95 m,
0.147 nols) over a ten m',nﬁte _Ber,io i The reaction was then stirred at

room t enper at ¢ "B, Byidine By opifle: ©-33 2% meD ard-rthY Znas cooled to
-10 [err]C a”%ﬁ%ﬁé&%ﬁﬁﬂd@hﬂm&ﬂeﬁ&@h@ﬂ?ﬂﬁnﬁ‘iﬂﬁﬂhﬁi fiincRdCe. The

m xture was al |l owe to warmto roomtenperature and stirred for 18 h.

Aqueous 2N HOG-f rlowespeaied ghdS Lofaredih-aFRe reaston rstifecias pousd intp wRten greafed withy he
| ayers separ atd@éi:lorﬁﬂn@cirﬂ&ﬁ&ﬂé?&l&doﬂ'ﬁﬁé@d.?ﬁﬁ%t%&s%e?%ﬁéﬁ%ﬁgﬁ

Evaporati on of the solvent yielded the title conpou .4°g., 959%.

(c) 3- Et hylo- 3 extragradyreico wisthyephyl pretaten dhe dried (WigSQ.) otganie phises nEngconsentrgfed to give
4- et hyl -5, 9b- dj hydFp- - - 37, o Re WSRET -
di one (29.4 g%g?ilg&rﬁ'lﬁ%% % ﬁ%ﬁe%}égﬁ‘&%?lﬁ %@@@hﬂ? concé‘rtll?rat ed
sul furic aci d ag@nonjaggaverthy tidd compgund han 0ild8.28 2,35%)aBhetsimaple wasftdken agiinethanol h.
The sol vent I at resi. 00 m)
and et hyl ac\(,a\%g‘g gxﬁg%@&rﬁﬁ‘? %%?gge%i}l?d? ﬁg%o‘ﬁﬁog%%? ﬁ’g’e"g‘aw“gﬁ"é‘(’% e
?)rganl C phase induse proapitagort rﬁdbdutsadmgnod gdmuglhl. th@rﬁ@cxw&@&lembd,.wamd withjueous
ayers were . __conbine nd. . basi c wt ncentrated anmoni um

hydr oxi de. ‘sfrhemﬁf?a%’??&ﬁgfra?ﬁgg&em°°é'%’[°?"¥caf§éviﬁ"hst°g&]di chl or onet hane and
dried over nmagRESing RSSH)MS 812 (MAIDY! 'H NUR (&fDMBOS) 5Id-V219.7-10.1, and 8.8-9.4

(troad m, 4H exchangeable with D;O), 8.2 (d, 1H), 8.16 (d, 1H), 7.50 (broad s, 1H), 7.3-7.4

(m, 3H), 445 (broad t, 1H}, 3.1-3.9 (m, 5H), 3.26 (broad d, 1H). 2.87 (troad d, 1H), 1.6-2.3

(m, SH).

(a) O ¢ CAGII WIS 1 d ";! i i 'L‘

This compound was prepared as described for Example 3(a). From 2,3,5,6-tetrahydro-1H-

25 pyrrolo{2,1-ajisoquinclinium chioride (6.28 g, 27.7 rnmol) was isolated the title compound as an
oil (2.60 g, 50%), MS 189 (M+H)*, 'H NMR (CDCl) 6.88 (d, 1H), 6.47 (dd, 1H), 6.39 (d,
1H), 3.4-3.7 (broad s, 2H), 3.3-3.4 (1, 1H), 2.9-3.2 (m, 3H), 2.4-2.8 {m, 3H),
2.2-2.3 (m, 1H), 1.6-2.0 (m, 3H).

(b) N-(1.2.3.5.6.10b-Hexahvdropyrrolof2. 1-alisoquinotin-9-yl)-2-thiophenecarboximidamide
30 This compound was prepared as described in Example 3 (b). From 1,2,3,5,6,10b-
hexahydropyrrolo{2,1-alisoquinofin-9-amine (972 mg, 5.16 mmol) was isolated, after trituration



25 vyielded 20.5 g. (d) 3-Ethyl-7-nitro-3,4-di hydroi soqui noline

To concentrated sulfuric acid (150 mMl) at O [err] C was added

3-et hyl - 3, 4-di hydr o-i soqui noline (20.1 g, 0.12 nols) and potassium
nitrate (12.13 g, 0.12 nols). The reaction was allowed to warmto

room t enper a‘&érg% ﬁg 24 h. The reaction was poured onto icgct/dedabiezsnd then
t he aqueous b se was made basic w th ammoni um hydroxi de. A solid

crystallized and was col |l ected by fhétratl on to yield the title
conpound (22.3g,91%, mp.61-62[err]C WO 97/ 17344
PCT/ SE96/ 01425 27

(e) 3-Ethyl-1, - i _ To a
pressure bottlvgmlc argg%ﬂ‘?ﬁsr@ %%%{:El%lﬂr?ﬂ?d QM%QW %‘I%IE]O 'r%gBG

(3.6 g, 17 M) dissolved in net hanol (100 mM) and saturat ed

i sopropanol -HC (20 m ) was added 10% Pd-C (250 ng), and the reaction
hydr ogenated for 1 h. The catal yst was renoved 5 by filtration and the
sol vent evaporwo yield 3-ethyl-1, 2, 3-4-tetrahydroi soqui nolin-7-am ne

di hydrochloride (4.3 g). f . . e

I\I_(S Ethyl 51 . b ,,,‘.4" i - 4 :‘-,; " ,4‘,; )C ',-_.A‘,.

To a stirred ; of 3ethy| 1234tetrahydr0|soqwno||n 7-am ne
dihydrochlorlg %439, 17 10 |n N- met hyl yrrolldlnone (50 M) was

added pyri di nel@) Alduirory-23¢bniemang ReEaZCPin-O-2inag AYHUNONESs added
S-methyl -2-thig akﬁaﬁbﬁbm@ 8-Hih9-93 SHeRhHioC1- 2084 Bine HydibéHighigd @S t hen
heated to 40 C f he@rgeactl onhywas thgn poured 1 ntd 20% sodi um

hydr oxi de (1@8@07-3 moljiiGeL. Aunsweld aph¥able Dakagukah & Hessreayel fhent.. 1403kt hy |

he. sol ventSyi SPHa S B 025 AR caop o FRANGSIRAN 50 1y o R0
nm(:le f r(ﬁmI et hywasdibetdofbandtie ssb@mwastoedccmmqahogunakohﬂidhs sbhwsrdisshiheetl in hot
N- ( 3- et hy

1.2, 3, 4- 1 et r ar§EPS GURD ISR 00 PP yrasadind st e 1716 s SaTcled, ashed with

di hydr ochl or i dehes ¢100 miyanad air-dried to give the title cBfipduad ad dreflosw soldl(1144ig001e)emg. 4. 09 g,

mp. 181-182 [%j]@‘;a Exanpl e 3 zo

N(1,3,4,6, 7, hydro 2H benzo[ a] gui nol i 2| n- 10- yI) 2-t hi ophenecar boxi m
i dam de 15 " 1 etralvar: iopheneca armide

10- Am no-1, 3, 4 6, 7 11b hexahydro 2H— benza[a] C]UI noI i zi ne To a solution
of 1, 3,4, 7-pet¥“§£ﬁ%ﬁ%- 2H benzo[ a] qui nol i zi ni um chl oride (3.6 g, 16 nmmol)

(S. Akaboshi Ta séfistion8FR hydedx§- 218, ﬂﬁtmo&ﬂ-fba&&p@&la}m hydRfefloride (1.9}, 1 N

concentrated 25 sulfuric acid (25 at 0 [err]C was_added pot assium
nitrate (2.20 §00 mmolpng Symethyl “EP@& !hES’ﬁaf ximide hydroiodide (2.22 g, 7.80 mmol) in

N-methylpyrrolidinone (6.0 ml) was heated at 45 °C for 16 h. The reaction mixture was poured
20 into water (200 ml), treated with decolorizing carbon and filtered. The filtrate was basified with

dilute NaOH and sodium chloride added, this was exwracted 4 times with ethyl acetate. The

dried (MgSOQ;) organic phase was concentrated to give an oil. Chromatography on silica gel,

using 10-20% methanol in chloroform saturated with ammonia, gave the title compound as a

solid (1.43 g, 83%). This solid was dissolved in a solution of methanol and isopropanol and
s fumaric acid (1.0 g, 9.3 mmol) was added and the solution was heated for

0.5 h. After cooling, the solid was collected to give the title compound as a white solid

(1.73 g, 55%), m.p. 195-6 °C (dec.).

30




m xture was stirred overnight, then poured into ice water (300 m).

Pl ati num(I V) oxi de T T10.2 g) was added and the sol ution was hydrogenat ed
on a Parr Hydrogenator at 50 psi for 24 h. The solution was filtered
and the filtrate basified with concentrated amoni um hydr oxi de and

extracted twce with dichloronmethane. The dried (MySg err]) organi c phase
was concenwoed7ac4d0 to give a red oil (2.4 g, 75% . Chr OMEWSES6RNdES) on

silica gel gave the title conpound as a dark WO 97/ 17344

PCT/ SE96/ 01425 30 28

red oil (1.86 g, 58%, MsS 230 (MtH), [err]H NWMR (CDCl[err]) 6.85 (d, 1H),
6.52 (d, 1H) 648(dd 1H) 3337(broad s, 2H), 2.8-3.1 (m 4H),
2.1-2.7 (m 2-Nin 4

N-(1, 3, 4,6, 7 nz |z t hi aghenecar boxi m

[ d<(31m de %ocmorl fbgg '58%&%‘1 gbgﬁ? %a’)d'mk’ Gl

1,3, al 6, 7h1étj4l’f§]gl>,<amgnwl)ﬁHemmisahﬂlmamkatailanez(XﬂfdﬁB?m,Uponcooh’tig,Z& mol ),
ridine r oride (0.33 ngd S-net 2-

DY ohoret by PSR TSP B e o P Hctsat fakeiy upin oy etanol (50 m of 75

N- et hyl pyr r g Aft@RRrallization hadl- oecuifed, m@sawaﬁmoﬁa:&@f@&ﬂ]& ct3olbcred NE

reacti on m xture was poured i nto water treated w ecol ori zi ng

car bon and tW%ICWWWW“WM(W?&t@%&?b"’é&?ﬁé@cw th dil ute
NaCH and 10 (yyexig. t Y a1 Bre KR HiAEd (MySA err])
organi ¢ phases were concen ra an . Chromat ogr aphy on
silica gel, ESFW%ﬁﬁﬂ&ﬂd&lﬁ%ﬂ%ﬁ%hmmmmm ammoni a,

th t't k
g?xgnol . an 9@8%?@‘52‘%’0 @Oﬁcﬁoamg%%s%’t%% rogen cﬁvor a'é'a en up i
i sopropanel . WMKOMmtmmmmmovasconmuedmrm ;Sme:thpraabnszasnaAf ter
and et hor -t oPRreling o e RAGH Mo Rorss Qm#?ﬁ%%rﬁdhmﬁ&n(%ﬂﬁ%épé%'
and ether to*grve e 0
M5 312 ( M+H) fogmh] ppbewq;hgﬁmbi@dtmiam)ea&dnnﬁwa&auchctﬁdﬁymemmaad 8. 8-
(1520 I b A G A e o et St i ed iy '
3.26 (broad @Oﬂlbbsﬁaﬂyﬂ)?at(hfeﬂﬂﬂm&sﬂﬂ‘themﬂmﬁc&m&mawdatmouﬁ rattid. The
N—(é 2, 3 5, 6, J%Heﬂxah%g%érrg#)hég al i SOM - 2- th| ophegecar box
i mi dani de® -9-am ne
Thi s conpoundichie®npihadea Taeldma oo §@J)b éa&auﬁx&éraé@e&ﬁaam QIEblid. This
2,3,5, 6- tetrahy%gpél;l—y Zgﬂlg yro o; -aliso |noI|n| um Chaégg‘gza(gfs gg/ég
27.7 mol) wadidi %'8%6’].]9{@!0 9
VG 189 (MhH) mm&srmrma&m&wm&n%m e, 1H, 6.39

(d, 3.4-3.7 (broad s, 334(8 2. -3.2 (m 3H),
2 4.2 8 (m Woundasahg tycllowsohd(ZZSg,M%) m.p23-40

w  {c} 1-(Z-Hydroxvethyl Jory
To a solution of 1-(2-hydroxyethyl)-7-nitro-1,2,3,4-tetrahydroisoquinoline hydrochloride (2.18
g, 8.43 mmol) in ethanoi (100 ml) was added 10% Pd-C (0.4 g) and the solution hydrogenated
on the Parr Hydrogenator for 2 h. The reaction mixture was filtered to remove the catalyst and
the filtrate reduced to about 1/3 of the volume. The solution was warmed and ether (150 mi)

25 wasadded. The precipitate was collected to give the title compound as a yellow solid (1.81 g,
94%), m.p. 199.5-200.5 °C.

d N

This compound was prepared as described in Example 3 (b). From 1-(2-hydroxyethyi)-1,2,3,4-
30 tetrahydroisoqninolin-7-amine hydrochloride (1.38 g, 6.03 mmol) was isolated the title



2.2-2.3 (m 1H), 1.6-2.0 (m 3H). (b)

N-(1,2,3,5,6,10b- Hexahydr opyrrol o[ 2. 1-a] i soqui nol i n-9-yl) -t hi ophenecar boxi m
i dami de 30 This conmpound was prepared as described in Exanple 3 (b). From
1, 2,3,5,6, 10b- hexahydr opyrrol o[ 2, 1-a] i soqui nol i n-9-am ne (972 nyg,
5.16 nmmol ) was isolated, after trituration WO

PCT/ SE96/ 01W@$M17344 Hrkbsihans

with cold ethyl acetate (5 m), the title conpound as a yellow solid (520
ng, 34%, mp. 193-6 [err] C 5 31

N (4- Hydroxy 2, 3 4, 5-tetrahydro-1H 2- benzepi n- 8-yl )-2-thi ophenecar boxi m dam
e et or i oo Bt R b AR ViR kb n BERER 7D B A T e

4- hydr oxy- 8- ng e 0- 2, 3, 4, 5- tetrahydro 1H 2- benzazepi ne hydrochl ori de

(1.80 g, 7.36 mol) (G L. Grunewal d and V. H. Dahanukar. J. Het er ocycl .
Chem, 1994,31, 10 1609) and 5% Pd-C (0.2 g) in ethanol (100 m) was

hydr ogenat ed Mrpsi for 2 h. The catal yst was filtered off and the
sol vent was concentrated to g| ve a solid. This soI i d was dissol ved i n hot

et hanol (59 Meinoxydan pinv-1d23 drigisahadidisequinblina] -yi)-2-thiephenstar boximg ]

col | ect ed, vvaag . , i , _ ".mon-!' the title
conmpound as a ' 9 - 2 't]C 15 (b)
N- (4- Hydr oxy- 2o 3sﬁp&mﬁebﬁ?&hydl,ﬁéﬂde@h&mmﬁhe—l&egdc)aeﬂamgaibhiemnhmbox| md
am de bi sfurn I on

4- hydr oxy- 2, 3"’51‘ ?@%Sr%‘"ﬁ@g"%&é ?W!@-béﬂ?ﬁeﬁ'ﬁlyﬁlrml -&f‘f“’o“&d’f“i“. 29 g,

6. 00 Mol ) andaﬁ:mmteteyﬁm%a&hneﬁdmw&hwm@mb&hkﬁrd&hyﬂﬁ@bmihgishgiﬁt@ éthér g,

7.80 | lidi ed at C f 16
n “Tne el 60 R YRR B o %€ it SR A f TR astBesi
decol ori zi ng mﬁeﬁtﬁ@oﬁ?dui@m&t%!bvfdomm  9%%), A2 iEt wi t h

dilute NaCH and sodi.um chl ori de added, this was extracted 4 tlrres wth
ethyl acet at e{b) Tframino-1.2. 34 acuahyd alipg-1-2 fhestes dipydrochlopdeont rat ed to

give an oil. @bae&a&&wm 1@3 &tehm@amﬂs&mm -adegdaaaxﬂé&y?&%nsa}obm in

chloroform saturated with amopnia, gave the title conpound as solid

(1.43 g, 8398 %éOZM%@N&%@ml(W%’%@#% M‘f%ﬁ’t%’ﬁeﬁmand
i sopropanagl aasprasml(iym%uadapm ﬁdlcQogg) e PRk milaSre

ed
sol uti on was heated . After cooling, the soli mas collected

to give the tPer Hy@e@pmr %lssataﬁﬁm f8erdby qaglyst was re(rrpvq@y@ltmsw%he sefyept
195-6[err] C (d&€concentrated to about 1/5 the volume. Isopropanol (70 mil) was added and the precipitate
was collected to afford the title compound as a pale yellow solid (3.10 g, 98%), m.p. 245-6 °C

{dec.).
20 (c) N-(l- -1.2.3.4- isoquinelin-7-
thiophenecarhoximidarmide

A suspension of 7-amino-1,2,3,4-tetrahydro- 1 -thiopheneacetic acid methyl ester dihydrochioride
(1.62 g, 5.52 mmol), S-methyl 2-thiophenethiocarboximide hydroiodide (2.00 g, 7.01 mmol),
and pyridine (0.48 mi, 6.0 mmol) in N-methylpyrrolidinone (6.0 ml) was heated at 45 °C for 4 h.

25 The reaction mixture was poured into water, basified with potassium carbonate and extracted
twice with ethyl acetate. The combined organic phases were extracted twice with dilute
hydrochloric acid, basified with potassium carbonate, extracted twice with ethyl acetate, dried
(MgSO4) and concentrated to give an oil. Column chromatography on silica gel, using 5-10%
tnethanol in chloroform saturated with ammonia, afforded the title compound as an oil {1.29 g)

30 which solidified on standing. An analytical sample was obtained by recrystallization from ethyl
acetate-hexanes, m.p. 136-7.5 °C.



Example 6 30
-N- (1- ( 2- Hydr oxyet hyl y=1;2, 3, 4-t et r ahydr oi soqui nol i n-7-yl ) -2-t hi ophenecar box

i m dam de di hydr ochl ori de WO 97/ 17344
PCT/ SE96/ 01425 30
(a) 7-Nitro-1, 2, 3, 4-tetrahydroi soqui nolin-1-acetic acid A suspensi on

of 7-nitrogddnddddydroi soquinoline (10.0 g, 56.1 mol) arRCI/REP@HIHZS aci d
(11.7 g, 112 mmol) in acetic acid (55 mM) was heated at 120 [err]C for 0.5
h. Upon cooling, the sol vent was capcentrated to give a red oil which
was taken up in aqueous ethanol (50 m of 75 5 % . After crystallization
had occurred, the solvent was cooled to OC and the product coll ected.

The title conpound was isolated as a tan solid (10.9 g, 81%, mp. 264-5

[err]C (dec.%. (b)

1- ( 2- Hydr ox -7-nitro-1, 2,3, 4- tetrabydr0|qU|noI|ne hydrochlorlde
To a suspensyena 9k 1é 2 ',-A adeBd deRNS ; thifE Blhium saici d 1 N
anhydrous T was adde V porane 1n (25

m). The read¥{l- mmmm1~s.rz@m mmM-ﬂ&MWhOEWW@MM e and

To compl el ot e D7 222 rioy Yl Rt ISk BB st By, 8RBl asopmond P00

at reflux THFfwmmmﬂ\mkquwlwamg(3@)M|Wa1mﬂweﬁoa2htr'ﬂwsoletwmct|on
was quenched_by th ddition of thanol (1 a drqchloric
e (e ey “evitoritt B thiokGeriihe o eive ok 3fpube wh GnaelaPhh el afe
any bor at e i filfrgionRhe Mle@empoirid hiuawmlsMElr(Mg}agmﬁm ,IM8 B4 (S+HY'h el Nhrﬂzd (d6-b

r ot oevapor at r t s taken up in water, made basic
with dilute ﬁé@ﬁmﬁﬁge&m oo 8455 di chl or onet hane. The dri ed
(MySO ernd) eom@NIN), 651 (sARDS6.58(C 118588 (brdad s EAN] £0xbived A, 8D 3.6132 TR S

solid was dissol ved i n_hot ethangl (75 m) and hydrochloric acid in ethanol

added to gi vEgA0-3.2 (m, 1. 432.5@ ot} on.  The product was isol ated by
filtration of the precipitate to give the title conmpound as a |ight
yel low solid (2.28 g, 84%, mp. 238-40[err]C 20 (c)

1-(2- Hydroxymi’)- 1,2,3,4-tet rahydr0| soqw noI I n-7-am ne hydrochl oride

To a sol uti oR(PIants b A Wlidera . Qei nol i ne
hydr ochl ori dé g, 1l ’|h et

was added 10%

Pd-C (0. 45 )mammsm utlon hydrogenat ed on the Parr Hydrogenat or
for 2 h. The(?e,a_ AR ! .fenove the catal yst and
the filtrate feduced DO —the vourre The sol ution was warned

and et her (15@us;ptr)sm2§f7m3dd¢|hxirmsupenqme(dﬁﬁlgt‘é&brmn&a!\d@mmm&l@ ve the
title CO”"O“”O@MM’?' Loe@VicRiQbd G (ks Rehred e refux for 05 .+ AR RotuBohsf 2ar6Y 2

[err]C
N- (1- (2- Hydr disxied tiag kogaséd and the 4eat-siinmaikinethad o) thodolvent wayleinodd bhithephencar boxi

mdam de toevaporator. The residue was triturated with isopropanol (100 mi) and the solid was
collected. The crude product was partitioned between ethyl acetate and dilute potassium
carbonate solution. The dried (MgSO;) organic phase was concentrated to give the title
compound as an orange solid (12.6 g, 76%), MS 218 (M+H)". 'H NMR (CDCl,) 8.03 (dd,
1H), 7.9 (d, 1H), 7.31 (d, 1H), 4.45 (1, 1H), 3.1-3.4 (m, 3H), 2.9-3.0 (m, 3H), 2.07 (twoad s,
25

To cold concentrated sulfuric acid (100 mi) was added, in a single portion, 7-nitro-1,2,3,4-
tetrahydroisoquinoline-1-acetonitrile (12.6 g, 58.0 mmol). The reaction mixture was stirred for
6 h at that temperature after which time all the starting material had dissolved. The reaction

0 mixture was poured on ice and the solution made basic with concentrated ammonium hydroxide
at such a rate as to control the exotherm. The precipitated product was collected, washed with



Thi s conpound was prepared as described in Exanple 3 (b). From
1- (2- hydroxyethyl)-1,2,3,4- 30 tetrahydroi soquinolin-7-am ne hydrochl oride

(1.38 g, 6.03 mol) was isolated the title WO 97/ 17344

PCT/ SE96/ 01425 31
compound, after salt formation in isopropanol w th hydrogggraebeosiuse, (1.30
g, 58%, m POYHRM4 6[err]C. Example 7 5

N- (1- Met hoxycar bonyl net hyl -1, 2, 3, 4-t et rahg roi soqui nol i n-7-yl)-2-thiophenec
ar boxi m dam de (a) 7-Nitro-1, 2, 3, 4-t éfrahydroi soqui nol i ne-1-acetic
acid nmethyl ester hydrochloride To a suspensi on of

7-nitro-1, 2, 3, ' I) I n

met hanol (25 r??g tahgn?“ej ‘was a—g%éa oé]vgg’\?\nhgée: t |on§% %ﬂf‘%rirﬂﬁgi%g m

41 mol ). Aftenp.a!dﬁl-ﬂt"C@dm) was conpl et e, the reacti on m xture was heat ed

at requxfor(. T "

and the reacti g ’Ci pi tate was

ggl%l) ected 2lfmmwmmmw?smmmmamzremmmmweme 09 g.
m p. e

72 no- 1. 2 3 A R g L iresouing e ogaride (120 g sl the e

di hydrochl or i dg mpound asl&h oE-wigle YSHAANOSE, 85%), mp. 168-70 °C.
7-nitro-1, 2, 3, 4- tetrahydror soqui nolrne 1- acetrc acid nmethyl ester
hydr ochl ori de @ N arponyimethyi-liohd-tetrs peguinofins Y2 et hanol (170 m)
and sat ur at ed {R¥sHe RS B0GHkS BhvidfbciliBride | sopropanol (12 n1) was added 10%
Pd-C (0.5 g). e reaction mxture was hydrogenated on
Hydr ogenat or fBrs compougd wagprppgred amserbe#r%i?esma‘;@k va7-arene\1/éé 4by
filtration,t n?dréf i§2hinoline. 1- 28BS nBORRRASHRES) 09 ¢ 2R Himoly was B Brel e HE

(70 wa 5

| sopr opanaol S added and t he precipitat s collected t
afford the trtqowmethnﬁﬂaasedﬂéégé%l rrm&-&@mcuo@saromgpreps@@bymwme% 6

[err]C

N ( 1 Wt hoxy c AMEESH Py fdetrol s agdi btggen tiorid nropgptoalupth soyio was

t hi ophenecar boacidici MESISM+H)", 'HANMR (tleDMI0) F.7-11.8 (broad s, 11—!),

7-am no-1, 2, 3, X\ n I r

di hydr ochi of Lfdd ngﬂéﬁ‘togg&%aﬁ %g%@ﬁﬁbr?aﬁ‘%, 1Y) 8. £85 Froad s, 110,

2- t hi ophenet hribha.ﬁl(lmdfmﬁ&ﬁ (hpddnrlﬂdr?cﬂe?Qﬂn.mngtso‘(b@dd mgidf),)3.0-3.5 (m, Skhd
pyridine (0.48 m, 6.0 mml) in N-nethylpyrroidione (6.0 mM) was heated at
45 [err]C for 4 h. 25 The reaction m xture was poured into water,
basified wth p@inpg3pum carbonate and extracted twice with ethyl
acetate. The conbl ned organi.c phases vvere extracted tvvr ce vvrth dilute
hydrochl oric a LMY etk sisa: FHHRELE ey ]

et hyl acet at e, (ar€8im h-7-' ! . Go s RbeldRde t 0 gi ve an oil .
Col uim chr omat ography on silica gel ng. 5-10% t hanol _in

chl or of or m®at TR%MW@W‘&M?‘?“@WWM@WW@ZQG@HWB§1 an oi |l
(1.29 9) 37% formaldchyde (7.0 ml, 87.5 mmol) was added 96% formic acid (3.5 ml, 87.5 mmol) and

sodium formate (0.60 g, 8.75 mmol). The mixture was heated at reflux for 1 h, cooled, dumped
into basic water and extracted with ethyl acetate (3 x 50 ml). The combined extracts were
washed with water, dried over magnesium sulfate, filtered, and concentrated to an oil. The oil

25 was dissolved in ethanol ang treated with isopropano}-HCL The solids were collected by
filtration (2.0 g, 95%), mp. 242-244°C.

To 2,3—dmhyl-7—mu'o-l 23 quahydromoqmnohne hydrochloride (2.0 g, 8.24 mmol) in
methanol (100 ml) was added a catalytic amount of 0% Pd-C. The mixture was hydrogenated

30 at 50 psifor 1 b, filtered, and concentrated to a solid which was used immediately in the next
reaction (1.6 g, 92%), m.p. 215-217 °C.



30 which solidified on standing. An anal ytical sanple was obtai ned by

recrystallization from et hyl acet at e- hexanes, mp. 136-7.5 [err]C
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PCT/ SE96/ 01425 32
Exampl e 8 N-(1, 2, 3, 4- Tetrahydr oi soqui nol i ne-1-acetic

aci d-7-yl) - 2ybby/prakgenecar boxi dam de |ithium salt PCT/SE96/01425

N- (1- Met hoxycar bonyl net hyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-7-yl)-2-thi ophenbo
xi mdamde 5 (Exanple 7) (729 nmg, 2.213gnol) and |ithium hydroxi de (55

ng, 2.3 mmol) in a solution of THF (10 m), nethanol (5 m) and water
(3 M) were heated at refl ux for 2 h. The soI vent was evapor at ed at

t he rot oevaporig} Q¥-(2,.%Dirnethylcl . 2304-tethah yis l fogiiiadlim Tyt thiophdnedartoximidamide

af forded, afte rafi he .t tJe co und solld (449
my, 63%, NS sho2 %ﬂﬁﬁ}ﬁyﬁ qgé‘r‘}[ E’F C*&l‘”ﬂﬁfé\g&sgﬂ

7.53 (d, 1H), 2 omne@enmﬁ.s&meégmmz.uﬁo arbehimidh 3&4

6. 35 (broad s 08 (broad m 1H), 3. 2 (m

1H), 2.3-2.9 5&)74mmol) 'I‘rxennxtmewassmedfor24hax4 ‘[8 dumpedmtol_gasncwaterand
N (1- Ami nocar b&&xémw&yh&ué (% 56k aﬁ@kogubmwaaplva@ whindd Wit wdd}! GRfeneca

rboxi m dam de 15 di hydrochlorid

7-Nitro-1, 2, 3, wmmsm@@mmmmmmmwpmwwwns. on of

(712I t5rO 4 dlaﬁww I N acet| ?OW%?WQWQ l?%( @Cﬁgpﬁ for

0.5 h. After e28lution of carbon di oxi de had ceased and the reaction
m xture had cool ed, the solvent was renoved on the 20 rotoevaporator. The
residue was triturated with isopropanol (100 m) and the solid was

col I ected. 10 ThExapipleddd product was partitioned between ethyl acetate and

di l ut e potassi ‘ h
phase was concehttat
(12.6 g, 76% , thidphepddartohirlidang

1H), 7.99 (d, 1H )

3H), 2.07 (bro®¥ 10:-Metk '

7-Nitro-1, 2,3, ’ﬂ’o¥§;1(¢)3i13f-ﬁih9dx§(m sabuzrlem meﬂéoawpd\esuuou 1'@9%&@@9&

concentrated sulfuric aci was added, in singl e portion,

7-nitro-1, 2% 3, 43.8 mmo) m?@’ﬂgﬁ%}%p t}’ﬂﬁﬁ’dﬂ’ﬂ@"@%é?ﬂwi MEgIEVag 58 0
nmol ) . The I eaGhin@d tdHos ﬁ\l!érﬁ)el’ﬁﬁeéﬁ's&fﬁ%rflqbefom mcthﬁ 1d3!d@88 Sl 13 aERgwakur e

after which tinme aII the starting nmaterial had di ssol ve The reaction
added dropwise. After stiring for an additional 1 h, the mixture was dumped into

water (1 1) and extracted with ethyl acetate (3 x 100 ml). The combined extracts were washed

with water, dried over magnesium sulfate, filtered, and concentrated to a solid which was
20  recrystallized from cthyl acetate-hexane (5.7 g, 54%), m.p. 118-120 °C.

To 10-methyl-2,3-dihydro- 1H-pymrolof2,1-c][1,4)benzodiazapine-5,1 1{10H, 1 1aH)-dione
(5.7 g, 24.7 mmo}) in concentrated sulfuric acid (60 ml) at 0 °C was added potassium nitrate

s (2.62 g, 25.9 mmol). After strring for 2 h the mixture was dumped onto ice (500 g) and
extracted with ethyl acetate (5 x 75 ml). The combined exiracts were washed with water, dried
over magnesium sulfate, filtered, and concentrated to a solid which was recrystallized from ethyl
acetate-hexane (5 2 g, 77%), m.p. 160-162 °C.

30



30 m xture was poured on ice and the solution nmade basic with

concentrated amoni um hydr oxi de at such a rate as to control the

exot herm The precipitated product was collected, washed with WO
97/ 17344
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copi ous amoI oY water, and air-dried to give the title conpound as a red
solid (12.1 g, 89%, mp. 246-7 [err_,'C(dec.). (c)

7- Am no-1, 2, 3, 4-t et rahydr oi soqui nol i ne-1-acet am de di hydrochl ori de
Thi s conpound was prepared as described for Exanple 2(e) except ethanol was

d th
lléfgnviifli t rg Sr‘ﬁ?(gnﬁfﬁﬂ'gt'?%fl’a oéﬁfpﬁg?'?[r%él C‘l[l 43 f‘?r%mﬁagmff 1&801511131-@ i sol at ed
the title dmmﬁpgumﬁnnhmewnbmsmwnomboﬂﬁugm&%imnp 168- 70
rr]C. . .
(1 Aot nocar B2 T ixfcesvas bopughs 69 e s ol B1enshed i 43 5
t hi ophenecar b@ginily 2@ Biodght €i ek fach béditicda 1 h. The THF vasOapRitedand@® afuesgar ed as

descri bed for Exanple 5(b From7-amino-1.2,3,4- 1
t et r ahydr of so3%F Hg&%éXQEma@O&WOWIWWWMWMW%CMDI) was

i sol ated the .gka 35 %75 m)RATHe einaastve.%%,a&féa@nwa dﬂad ov& agnel;

di hydrochl ori t was prepared by dissolving free b se |n

i sopropanol aswfate.dliEmd wmﬁhlamwoﬂmmmmomdm@h@hsol ution

\(Ngfoad S, % dk&oﬂmli@l%@ roag&%giﬁ?%dlg&%(%% gl ZH)l,1 °

9.4-9.6 (broaullp523&2-§8CB 8- 9 3 (broad S, 1H) 15 8.1-8.2 (m 2H), 7.83
3- 7 4 30 ‘ _

(broad s, 1H) -3.5(m 5H) .
N- (2, 3- D net hgﬂ) TUTT = hi ophenecar boxi m dam
| de (a) ride 1, 2 3 4- tetrahydr03| oqui nol i ne

hyd hl d 2 = = . [

nydr ochl ori 4o 20 ané% %n%&%ﬂl’f Aeasedy i appRid GARESSSERE ' 55 5
mol ) was addw&%ﬁaﬁmgwmmlﬁ&rﬁmﬁml(mgnﬁ)mﬂ&dedl amtaiymamoﬁmdf ulm f ormat e
0. 60 8.75 e.m xtur.e, was at u ooe
Gommed” R Bk e et W s erp ol o o e bR sng sorke "

The comnbi ned %kﬁﬁﬁwmtclymwmr{,h wat er, dried over magne3| um
sulfate, filtered, and concentrated to an 0|I. The 0|I 2 was d| ssol ved in
et hanol and t (& alk-(iG-Methydsd,d. 10, Hlold a-heyahvdro- i pvizolel 2.4 -C1l.1 4 fbenzodiaap: by
f||trat|on(2t-~ ”
2,3-Dinethyl -7-am I ol soqui noI i ne hydrochl oride To

2, 3- di net hyl - Fo r‘\@fﬁ@#&”ﬁéﬁhhk%mbﬂfwlﬁéﬂmélhﬁwﬁ%ﬁm rFEE (2.0 g,
8.24 mol ) i Npydr ocm%&%;}obsémt)mxlm&ﬁﬁa%gﬁ&gg forﬁﬁfxxtaksddea@%&:y@f 10%

Pd-C. The m xture was rogenated 30 ‘at ered, and

concent r at2ad thipph hydreipdide 6455 8-r$ﬁémml)eﬂ3lemﬁh\¥asﬁmf0r24hm
45 °C, dumped into basic water and extracted with ethyl acetate (3 x SO ml). The combined

extracts were washed with water, dried over magnesium sulfate, filtered, and concentrated to a

solid which was recrystallized from ethyl acetate-hexane. The solid was dissolved in ethanol and

weated with isopropanol-HCL The salt was collected by filtration (1.2 g, 32%), m.p. >200 °C
25 (dec.), [a)p-84.15° (¢ 0.9899, MeOH).

To a stirred solution of 3-pmpy!—l,2 3 4—teuahydroxsoqmnolm-7—ammc dihydrochloride (3.0
30 g, 11 mmols) {prepared following a method analogous to that set ont in Examples 1 and 2
for preparation of the methyl and ethyl analogues) in N-methylpyrrolidinone (50 ml) was



reaction (1.6 g, 92%, np. 215-217 [err]C WO 97/ 17344
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(c)

N-(2,3-Dinethyl-1, 2,3, 4-tetrahydroi soqui nolin-7-yl)-2-thi ophenecar boxi m dam
| de To 2, 3-dinmethyl-7-am no-1, 2, 3, 4-t et rahydr oi soqui nol i ne

hydr ochl or ing§@of/dzss 9, 7.60 mml ) in 1- nmet hyl - 2- pyr POX/SEQ6®428 (10 ni)
was added S-nethyl -2-thi ophenet hi ocar boxi m de hydr oi odi de (2.5 g,

8.74 mmvol ). The m xture was stirred for 24 h at 45 C, dunped into basic
water and 5 extracted with ethyl acetate (3 x 50 m). The conbi ned
extracts were washed with water, dried over magnesi um sul f at e,
filtered, ancaddehpyidineal.Gchif 12 mmais). Tohthelsacias muﬁddeﬂ Sdnédthyyi-BPHPLC

(acet oni 11| couh et 9200ty B Mlice (YRR haah L oNa S LRLISE, Rkt s 1O
( ) N- (10- Metdpyicr 8 B, m&&naﬂamaaﬁm%&uo%ydb&ﬂ%y&nﬁm%306L1h¢f1§aedl azapi

7-yl)-2- t hi ophenecar boxi madam de di hydroch (a
10 Met hyl - 2, @%Fwd%*smsH'ﬂ*F%ﬁ%%ﬁha%me@zd&ﬂaﬂ)ammqq( 10H, 11) - di 0
ne TO  magnesium sulfate. Eva roxanon of the solvem l%nekied acrude oil. A salt was made from
(S)-(+)-2, 3-di hydro-1H pyrrol o enzodi azapi ne-5, 11( 10, 11aH) di on

e (9.9 g, 15 ethylgcgatpgpghanolapd Wa@qyewmohﬂcb[&qq@m@l—@ml-ma 42.0 g,

50.4 mmol ). (g&:gghﬁ,g S RIS }*ﬁ# z%;ﬂu:f & tirred
for I h before #& yl ugo &E?g rrrrgﬁpwﬁl%& ?R% ropw se.
After stirri n@ﬁ)ﬁmaﬁhd@dlg}.lrmpamiﬁ()ﬁ“ct he m xture was dunped into

water (11) and extracted with ethyl acetate (3 x 100 ml). The conbi ned
extracts were washed with water, dried over magnesi um sul f ate,
filtered, wandExampbeif rated to a solid which was 20 recrystallized from
et hyl acet ace- , . ... (D)

10- Met hyl - He- 5, 11(10H, 11
aH) -

10- et hyl - 9 a .' r.rol.o - , 4] benzodl azapi ne-5,11(10H, 11H) - di
one 5 Ei‘ d (R)3:Fhyl-Tenire- L2 d detetrahvdioisoguipoline . ¢ d (60 M) at 0O
[err] C was adﬂ@ﬁlsﬂﬂﬁ@:&&B%yﬂlMai@T—Myd&%o dline 295 8 g "B¥ainple 2Afifkin Stirring
for 2 h the m xture was dur@dontome extract ed W|th

et hyl acet'ét e™plane! {0y at Orfrevag addspl sedjurm k?@&l‘%‘?e\%g)e%sfﬁ%“&}‘%"n“

dried OME rea0BEH 08 dpmea ke %@s (750 bleind %enqmaqﬁ% BhdsE %@&uraae@wﬁpl i d
whi ch was recrystallized from et hyl acet at e-hexane (5.2 g. 779, mp.
160- 162[ err] Cetzyl acetate (3 x 300 m). Evaporation gave 3-ethyi-7-nitro-1 234—tetrahydro:soqumolmc

10- Met hyl - 7- ng{ﬁngﬂ%l@&)o 11, 11a- hexahydro- 1H-pyrrol o[ 2, 1-c] [ 1. 4] benzodi az
apine 30 hydrochloride
The isomers were separated by selective crystallization as follows:

0 To a stirred solution of 3-ethyl-7-niro-1,2,3,4-tetrahydroisoguinoline (15.8 g, 76 mmols) in
ethano! (100 mi) was added dibenzoyl-L-tartaric acid (27.45 g, 76 mmo!) dissolved in
cthanol (100 mi). To this was added ether (150 mi), whereopon on standing 2 solid
crystallized. This material was collected and dried (20.6 g). The above solid was
recrystallized from refuxing methanol (2 1). This material (6.0 g) was 99.5% one isomer by

25  capillary electrophoresis. The above compound was the dissolved in water (500 mil) and the
aqueous phase then made basic and the compound extracted into ethyl acetate
(3 x 200 ml). This yietded 3.5 g of material.

(b) (+)}-3-Eth i amine dihydro ;
To a pressure bottle charged with (+)-3-ethyl-7-nitro-1 2,3,4-tetrahydrozsoqumohnc 3.5g)
3 dissolved ir methanol (100 mi} and saturated isopropanol-HCl (20 ml) was added
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To

10- met hyl - 7-ni tro- 2, 3-di hydro- 1H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azapi ne-5, 11( 10H
, 11aH) - dione (5.2 g, 18.9 nmml) in THF (30 m) was ag borane
|n THF (151 WP””“S 151 mmol ). The m xture was brought to reegFquygr

cool ed, quenched with 4N HC (30 mM) and brought to reflux for an

addi ti onal 1 h. The THF was evapor at ed andP4 he aqueous 5 | ayer made basic

by the addition of 50% NaCH The aqueous |ayer was extracted with ethyl

over  magnes: umio® P-E RIS E-BRle A B8 ST LTR e sl V' G|

was di ssol ved ibg fittrdniamadd thnigbivenerhmeatwd tolgive (+)-3-emgpl, mp.anafahwﬁb jabhelis ol | ds

e o S A b e o] (0

[ 1, 4] benzodi azgyp) Wy HERG Sra : >hes
10- met hyl - 7- nltro 2 3, 5 10,11 11a- exa yoro- enzodi az
api ne ty ddihedroshionide (2.6 g, 9.16 mmol) in methanol (100 m) was added

a catalytic an%’ltsuﬂgd solution &%0-Bdm gl -1p8 4%%&%%%53&2%%%@&52@@ foridd PS!

for 1 h, filtered, and concentrated to an ch was u
i mredi atel y in @88 HéR@Olﬁ)éa&mwlpmhde@)(SO ml) was added pyridine (1.4 ml,

( ) N-(10- Met hﬁlsﬁp&glqo%ml 7 Eé'eqc?)métk%lpﬁ'{h'i h or.‘%‘“%u‘%"@f’b&’zﬁﬂl azapi

7-yl)-2- henec dro
10 met hyl - 2, 3, 54.1@, Ilmmhdh - daémhydmwwm{oaore@r[m 14 | The feabskinaas el - 7- a

m ne hdrochl tid 1.6 7.6 | ) J.n 1-net rrolldlnoe(lo
M) was add®d € st Y 2 “%’Hf"d‘b‘%éﬂ@‘ﬁbo@%b‘?ﬂ"ﬁ? °H R SR 915 9,
E. 74 ol ). Thgthyl admree{&;laeo 81)| and @eied over Adgiesidin sulfate. ?ﬂﬁp&auﬁhﬂfﬁmh mc;lv&hg
asic water an ract,e cetate 50 . The caonbi ne
extracts were «éi‘f?&d%"t’ d%tdgﬂ’&ﬁ?@g g‘\'f Wé%r@'?ﬁmngiﬂ“f’&"é' and;sptprated
and concent r at @thah6l-HCL. (+)-N-@Ethyd-1)%5 &&uwﬁmrd”xﬁﬁﬁmsﬁrﬁ’r Brl)ZZEd from ethyl

acet at e- hexane TQ% solid was. dissaqlved in _ethanol and treated with

i sopr opanol - gecatbpyimiglamide dihydrocklpride (08, 8) map: 1¥n1887Co g, 3299, m p.

>200 [err] G525 [qfodesz 9 (c 0.99d, flethhnd®?- 15 (c 0. 9899, Me(H). Exanpl e 12
N (3-Propyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-7-yl)-2-thi ophenecar boxi zi am de
di hydrochl ori de To a stirred solution of

3-propyl -1, 2, SWhydroi soqui nol i n-7-am ne di hydrochloride (3.0 30 g,
11 mol s) (pr epar e ol | ow ng a rret hod anal ogous to that set out in
Exanpl es | and (2N flok.2. 3 dotahydroisoqui o 2ethiophenagarbonintigamide

N- et hyl pyrroli 0 n1) was
20 This compound was prepared followmg a method analogous to that of Example 13.
@ . .

in

dihydrochloride

(2) 3-Ethyl-7-nitro-1.2.3 4-tetrahydroisoquinoline
36 To a stirred solution of 3-ethyl-7-nitro-3,4-dihydroisoquinoline (5.0 g) in methanol
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added pyridine (1.0 m, 12 mmols). To the reaction was added S-nethyl -

t hi ophenet hi ocar boxi m de hydroi odide (3.7 g, 13 mml) and the m xture was
then heated to 40 [err]C for 18 h. The reaction was then poured into
20% sodi umylysh@xsdsde (300 ml). The agueous phase wasPETREIBULY act ed
with ethyl acetate (3 x 100 m), and dried over s nmagnhesium sulfate.
Evaporation of the solvent yielded a crugg oil. A salt was nmade from
ethyl acetate, ethanol and saturated isopropanol-HC . The product,
N-(3-propyl-1,2,3,4-

t et r ahydr oi Sqmu' xﬂnldaaaadeulsbdx&ntbbioaﬁtbaaemo lach.iamil dﬁﬁiﬁeo-dwhxsdﬁaﬁm mni de was

dried at er.r for 205-2Q6 Lvﬁ

Exanpl e 13 Enou h 4N was acg:led to the reacnog mxxture to make it actdic on a sohd

(+)-N-(3-Et hk?s&u&e@o&'&uswaé’&lﬂét&i @pﬂumm 40gy-y!l)-2-thi ophenecarboxi m dam
de di hy rochlorid S) d )
(R) - 3-Et hyl - chithyl -'e e :-é'_"‘ gineling hydrochlorids 3 sol uti on of

?reﬁ]g%ljl 7(5%8 %"g? Q%ﬂ?‘g{dr?' s a dgg:;(g(])'guﬁ% Bﬁéﬂi&gé@ﬁer

I(ﬁam ?ﬁ had ﬁmpbd;fomldehydhflsmmuaddad/ﬂampm@cl?}mhtaodm?mcnc@mtmg)o aﬂn;ﬂ
en the aqueg a ext r.act

Evapor at i on- PR R MO BncHichBFY B ollely dod poped i Rer 9B 1] el v 11 )

tan 1(_')i : I '(15t _&vnga)SO% ?Ia?lﬂ Tihe agthﬁ?_ithc\AﬂS&ﬁ@Wc&ﬁ@?&hijd&?bxﬁﬂhﬂn\te

crystallizatign 0 0 ion .

Sl v i 153100 512 e prearlc e B dROMES Y HiaBRySH of e sptyprspioie

et hanol (100 ddridewAls Aﬂﬁﬂﬂ&h@hriaemwwhsrhade&fdnﬂéthﬁmﬁﬁtﬂ(fgb 4hp 240241 PTO! )

di ssolved in et hanoI 100 m). To t hi s was added et her, (150 m),
wher eupon on &t dnémin i 4-tet OgWino xd

col | ected andrgl ﬁgmﬁ Bhrecd i bcﬁylez-ﬁe!hyﬂ? 23 4 kb abbged {1 om

ref uxi ng net han (21). This mater] al ) was 99.59% one i soner by 25

capillary el S¥OrspRBiEE;68. TH&"%B\?@’\‘PS%B‘G H‘Wt“ﬂb""&ﬁ%‘g@?’?ed in wat er
(500 n) and %panox-ﬂcmuwwu&hmomcgﬁri%engaaidﬁh@s@&nwezaformound

extracted into ethyl acetate x 20 n_) I el ded 3.5 g of
materi al . ¥  hydrqgggatedifpr shEWamays;zwes rgmoved by s@uﬁF SYIheVAPQIAtRth®

di hydrochl ori the titl 0%94335 ure bottle charged wth
(+)-3-ethyl- ﬁel't&r"(t)l t;'LCZ 2 'Eetg)ahydrm squ| noI ine (3.5 g) 30 d| ssol ved in
met hanol ( 100(diN-(Edhybk2merhyi-$3 tetrahydrg diih-76292-thig) gcarbotini

To a stirred solution of 7—annno-3—cﬂ1yl—2~methyl-l,2,3,4-tetrahydrmsoqumohne
dihydrochloride (1.7 g, 7.1 mmols) in N-methylpyrolidinone (50 ml) was added pyridine
20 (0.5 g. 7.1 mmols). To the reaction was added S-methyl-2-thiophenethiocarboximide
hydroiodide (2.2 g, 7.8 mmol) and the mixture was then heated to 40 °C for 18 h. The
reaction was then poured into 20% sodium hydroxide (300 ml). The aqueous phase was

then extracted with ethyl acetate (3 x 100 ml), and the extracts were dried over magnesium
sulfate. Evaporation of the solvent yielded N-(3-ethyl-2-methy}-1,2,3.4-
25 tetrahydroisoquinolin-7-yl)-2-thiophenecarboximidamide (600mg), m.p.125-126 °C,
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10% Pd- C (250 ng), and the reaction was hydrogenated for 1 h. The catal yst
was renoved by filtration and the sol vent evaporated to give
(+)-3-ethyl - 4-t et rahydr oi soqui nol i n-7- am ne ride
(3.4 9), mﬁ’ g@ 4400 C, [a][err] +68.4[err] (c 0.976, m?ﬂ%ﬁ%@ﬁmﬁ (c)
(+)-N-(3-Ethyl-1, 2,3, 4-tetrahydroi soqui noli n-7-yl)-2-thi ophenecar boxi m dam
de 5 dihydrochloride To a stirred sdPution of

(+)-3-ethyl-1,2, 3, 4- tetrahydr0| soqui nol i n-7-am ne di hydrochl ori de (3.0

T mrol ). o Taasuanet YA e mtBa cberaetfloninsin Bome 4 @6 2Bl m e

%Flr oi f?: | ge 1(34 ﬁ( ngxﬁ.oga VIK Ogiahgv, aﬁtﬁNmnemgnoot synmeéms%megsggﬂemgm to
err or e_reaction was poured intog 6 sQdi um
hydr oxi de (304278 D %ésm!%@%ﬁ%%‘é“@é@) Wascadded, 10%, paliadiuprqnrearbon (0.3 ghy |

acetate (3 x 14 :ﬂ@smunama meeeloﬁwm APl e e PR W kG0 G the

sol vent yi el ded a crude oil. di Hydrochl oride salt was nade from
et hanol and etandgheffinate arpmm{:@gated to gwe an oil which was pamuoned between ethyl acetate

Chi opheneoar betir Siee b fhg dric claghebfi EHAg cplan Pbddbok Bpfiplin i vapo
[a][err] + 52. @Eiehm]pla(zqd @lﬂﬁﬂl vagwirh systh) to give the titleErepping ad 4 white solid

(-)-N(3-Ethyl 51, Welr 0i soqui nol i n-7-yl)-2-thi ophenecar boxi m dam
de di hydr(gjgrﬁg ﬁ g‘(#’sa#hles corrpound was prepar ed follow ng a nethod

anal ogous to t{batg-NitroBREAP

e L AP B i LA s ™

m p. 201-202 [iRkbcentrated sulfifrit)acid (S0 ml) at O °C, potassium nitrate (2.02 g, 20 mmol) was added
3, 4-tetrahydroj soqu 2- 1 hi ophenecar boxi m dam

N- ( 3- Et hyl d
fje) ( di hyér@émedﬁcaen it as méweg%bbﬁﬁ‘e f%s%owwawm gse opigifeer 1

-57.6 (c 1. 15600 dnanal garnimy&eutﬂaﬁged]% doRtdnlriited ammonivm be the
N- ( 3- Et hyl - 2- nmet h l-1,2 t et rahydroi soqui nolin-7-yl)-2-thi ophenecar boxi m

i dami de (%{7013185w|cof?=°wﬁtaﬁ%mwrzedsmméhertahwwp@@dasml!orVesoh@( 2% a

stirred sol,ytlgg%)o;np31ﬁ.@y+c7 ni tro-3, 4-di hydroi soquinoline (5.0 g) in
met hanol
(¢) B-Nigo-1346,1111a -2H-ben inolizi

To a solution of 8-nitro-1,3,4,6,11,1 1a-hexahydro-2H-benzo[blquinolizin-6-one (4.18 g,
17.0 mmol) in anhydrous THF (50 ml) was added 1.0M borane in THF (50 ml). The
reaction mixture was heated at reflux for 18 h. After cooling to room temperature, the

20 excess borane was quenched by the addition of methanol and 6M hydrochloric acid (6 mil)
and the solution was heated for 2 h. The solvent was removed in vacuo and the residue was
taken up in water. The resulting solution was basified with sodium hydroxide and extracted
twice with dichloromethane. The dried (magnesium sulfate} organic phase was concentrated
to give an oil which was immediately taken up in ethanol (60 ml). Hydrochloric acid in

25 ethanol was added until the solution was distinctly acidic and the solution was stirred for
several hours at ambient temperature. The precipitate was collected, washed with ethanol,
and air-dried to give the title compound as a white solid (3.03 g, 70%), m.p. 245-7 °C
(dec.).

d) 1 (3 ) A1 ] ‘

3  8-Nitro-1,3,4,6,11 lla-hcxahydro-ZH-benzo[b]quumhzme hydrochloride (2.93 g,
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(100 M) was added sodi um borohydride (3 x 0.4 g), and the reaction was
stirred for 2 h. Enough 4N HCl was added to the reaction m xture to
make it acidic whereupon a solid crystallized out and was coll ected by
filtrationwdePrrss (b) PCT/SE96/01425

3-Ethyl-2-nethyl-7-nitro-1, 2, 3, 4-tetrahydroi soqui noli ne hydrochloride 5 To
a stirred solution of 3-ethyl-7-nitro- 142, 3, 4-tetrahydroi soqui noline

hydrochl oride (4.0 g, 8 mol) in formal dehyde (15 m) was added formc
acid (7.0 nl) and the reaction was then refluxed for 1.5 h. The .

reaction was 189 ainksl) Wi@issaVEdSH cihBito? (1501AY arld 30 pilhdidh GnBA8n B E)Gras W th
50% NaOH. The aqueous phase was then extracted w th dichloronethane (3
x 100 m), Aed e seiian Was shakenipn & Barp Pxdrogenatos for @ b, Ihe sal3% %6 t he '

sol vent i eI ﬂﬁ%e&gff )aﬁ’d thé E'ﬂﬁ&ﬁ’ whas w&hQ&' Q{tﬂ G.JQL:P r ‘h‘iq}l% wa¥@acdRdRd hfPm

et hanol - HO , , [err]
Ani no- 3- et hyabsglumthappmaszdmm e!apamsnd #@d&mﬁmm&dl Thedesslting oolidde

To a pressur ﬁ“,!
3-et hyl - § ?V ﬁp ‘ﬁ ﬁ eﬁag?lg‘,l%ﬂ)gfl 9 a'ﬁercfr 0l sc}cmals ﬁ%qefiﬁlgwly' Thel?ileg}pb%tﬁl oride
(3.6 g, 17 nwhichfo:ﬂiedmk vcéldc%and&lnhdmnhe 4il (ivel the ddectompbutidads enloff-white

I sopr opanol % Pd-C (250 ng), and the reaction was
15 hydrogeﬁg{dé‘%gé gl%%mprﬁgldgdqgﬂoy t was renoved by filtration and the
sol vent evapoa)aN 4 i Zb i+ § 4. 3 g) (d)

N- (13- Et hyl - 2-t hi ophenecar boxi m
i dam de

7-am no- pet hﬁisvcamﬁainb%s seBaxéd inﬁfo Mmlrﬁmsdldﬂg 5 (b); from
di hydrochl ori de i 55’ | F]?N- nmet hyl pyrrolidinone (50 m) was

added pyridif "‘2%37 1{”Oh%alydfwzl’lb?ﬁ?Bﬁbi‘)“‘“%“tgh@“P%bﬂ%h“%Q Weded
S-met hyl - 2- t RigRRAPIE 19&&6@:9?&!%%lhzanon mbﬂf&ﬁgndé&@e -hekarfes the free 8agdT0l ) and

the m xture was then heated to 40 [err] C for reacti on was

then poured I@T%eRFWssesimmediaely Gkenivp o ammproprnel amxda'efdéﬁwyﬁmé@wy
then extract gisu L.!;hnslt mkna@@&@osnd&a )ﬁ’é i dﬁbﬁoﬁeﬁﬁﬁ&h&z\&%\ﬁ dri ed

over nmagnesi um fate. Evapor atlon of t vent yi €l ded

N- ( 3- et hyjs- Zaiﬁfﬁff%tcs&h&w&é‘k-%) MS 312 (M+H)"; NMR (dg-DMSO) 11.7-12.0 (broad s,
t et rahydr oi soqui nol i n-7-yl)-2-thi ophenecar boxi mi dami de (600ng), mp.125-126

[err]C. 2H), BB R €brod s, 1H), 9.0-9.5 (broad s, 1H), 8.22 (d, 1H), 8.16 (d, 1H), 7.3-7.4 (m,
N (L 3, O Ligd o Ry AR R R 994, 7 05944 Bt Ao RBanseT boxi

1,3,4,6, 11, 1:Béﬁ,l-le5<am(dl; 6HRH- benzo[ b] qui nol i zi n- 6-one

(@) _agm_mmm_&mmmummm
Homophthalic anhydride (4.86 g, 30 mmol) was added portionwise over 10 minutes to a

s refluxing solution of 1-aza-2-methoxycycloheptene (4.20 g, 33 mmot) in toluene. After
addition was complete, the reaction mixture was heated an additional 1 h before cooling to
ambient temperature. The reaction mixture was diluted with chloroform, the resnlting
solution was washed twice with sodium hydroxide, and the dried {magnesium sulfate)
organic layer was concentrated in vacuo. The residue was chromatographed on silica gel

30 using chloroform, followed by 4% methanol in chloroform, as eluent to give the desired
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To a solution of 1, 3,4, 6-tetrahydro-2H benzo[ b] qui noli zin-6-one (4.02 g,

20. 2 mol ) (M A Hainova, V.lI. Ognyanov, and NNM Ml lov. Synt hesi s
1980, 845) in et hanol (250 m) and 2.5M hydrochloric acl;cd‘.lgzwwq%(

added 10% paMQ1I¥4on- car bon (0.8 g) and the solution Was™s en on a
Parr Hydrogenator for 72 h. The catalyst was filtered off 5 and the
filtrate was concentrated to give an oil whlch was partitioned between

et hyl acetate and dilute base. The dried (magnesi um sul fate) organic
phase was concentrat ed |n vacuo and thepn placed on %‘9 gézluum
systemto gi ve Preoynd; TaIsWsFutated 3ith 209 fthep indigxangs (40 mi) PS" e

88-92 [err] C gompo Aa)asanoff-whnc solid 2.21 g, 42%), m.p. 99-101 °C.
8-Nitro-1, 3,4, lla- hexah ro 2F enzo[ .UI noI|Z| n-6- one 10

1, 3,4,6, 11 11a-(Pl8 18. 7 mmol )

was di ssol ved is : ) t 0 [ ] C

pot assiumnitra -y ( éig &%&Jp%?Xﬁ&@ d@e‘%cﬁl&h&dsgr%t%ﬁlgl?g%cﬁ%n m xt ure
was stirred sove&ml(ght-teuilbdmr‘é&-@tﬂpun{hﬁ-hhmmnvlﬂe&pmm@ﬂ ghwasiisolged the tide ( 200
g) and was partially neutralized wth concentrated apgmoni um hydrOX| de. The

preci pi tate wasorpPIndasagrugaroloriesseili (243 gh M 316 MdD . which wassprsieder as a
[ lid . 137-42 C
)8/eNI ?\rNoS(i |3 4( @%Tugquﬁﬂ—%@?gﬁglé%aegﬁgﬁenzo[ b] ([:]ﬁlr II:I]O| i zi ne h%% ochl ori de

To a solution qt) 3:-Nigor89.10.11,11a.12-hex -7H-az

iahydro-7H-azepino( }.2-blisoquinolin-3-one
13461111ahexahdro H ben ui nol i zi n- 6-one
mmol ) in anhydr §94$§ i&é%@a@a@-ﬁh%mﬂé gl{’”‘i‘i‘ﬂ‘—‘g{“ﬁ)"?ﬂ(? 50$he
reaction mxturg Mﬂ&ohﬁﬁ&dﬁdcxﬁhed aififubik adi® (30%8) B0 &f wRhddeaeh 4 Sifiglé ortieOM
tenperature, the 20 excess borane was 3enched by the addition of nethanol

and 6M hydr ochIRSfassum@iteaty @.-273g) 12.2 mmol, dhfienthe scapinn mixtuphad sindyemight. 3 1y

The sol vent waSyis§isRiE Ontolice\4ad BRifRA WithRBndeRSd: i finM@Pum hy(]dro;&&k@['ﬂc Behe bl
water. The resulting solution was basified wth sodi umhydroxi de and

extract ed RhapecuasexTacted twice 9l mﬂnmharﬁn@eér(me@mgw@sq)mﬂ sul f at e)

organi ¢ phase 9?’9“

taken up in et ﬁ%ﬁ% %&#@g%él%c f(;srogjg)ﬁgcilﬁ mﬁk ano was a%ﬁ%ﬁ’
until the s utwasiplacedingheireezer Mhe a@mime@mddqchwamﬂmtmdm@d togive theditleor

several hours %w&%ﬁé}p?@gwwé G-E%t'ﬁ 7p_1§q§e was col |l ected, washed

wi t h et hanol, e corrpound as a Whl te
solid (3.03 g, @2 '

BN trol 13 4 cTHscRh %@W%ﬁ%@éﬁﬁ'%wa%ﬁ“%’*ﬁamﬁ@a%?# fﬂ'! ?§e3?2 03
IMIuD-B 9 MBY41 1a,12-hexahydro-7H-azepinof 1,2-blisoquinolin-5-one (1.90 g,

7.30 mmol) was isolated the title compound as a white solid (1.92 g, 93%),

m.p. 253-5 °C (dec.).

9,
PCT/ SE96/ 01425

This compound was prepared by analogy with the method of Example 16 (d); from

3-nitro-5,7,8,9,10,11,11a,12-octahydroazepino[ 1.2,-b]isoquinoline hydrochloride (1.90 g,
25 6.72 mmol) was isolated the title compound as an off-white solid (1.64 g, 96%),

m.p. >230 °C (dec.).

® N-(57.8.9.10.11.11a.12-Octahydroazepinof I 2-blisoquinolin-3-yl)-2-

hiop] boximidamide dihydrochlorid



——

40 10.9 mmol ) was di ssolved in ethanol (150 m) and 10%

pal | adi um on-carbon (0.4 g) was added and the solution was shaken on
a Parr Hydrogenator for 2 h. The catal yst was filtered off and the
catal yst was washed with water. The filtrate was concentrated and

absol ute et hanol was added and evaporated to drive off excess water. The
resulting wadmir4s was taken up in hot ethanol (75 m) HAEF/ESHEA2Y 100 )
was added slowly. The precipitate whi ch fornmed was coll ected and dried
in the air to give the title corrpound asgpn off-white solid (2.48 g,
959, mp. 241-3[err]C(dec.).

N-(1,3,4,6,11, 11a- Hexahydr o- 2H benzo[b] qui nol i zi n-8-yl) - 2-

t hi ophenecar by doingoutidceas gicpatelt i dixh 11 methodio$ ERAOS(H); M@k prepared by

| h ;. from | ) .
e Y tl153{1@%3?‘3@&i’w%ﬂcem%m??%owes%&q%mmme RyFIPeORB (180 1. 10
g, 4.6% mmhm)%ﬁsmea awg(ﬁ%ﬁfrm&&ebﬁs‘e%&ﬂ &hd R oot hY!

acet at e- hexanes the free base (0 g). This was inmmedi ately t aken up

in i sopropand® Pa’f?d %lempétkymwmdﬂbwmmﬂavdé’bfﬂés‘)l‘fmg the fige basejar opanol .

aieet ! 15° R bngt R dcoinf Wil s GdkodMorlc) 10 Hpdgh I e P pre IR RS © ©
(d[ err] DNBO)théédd?mﬂz%f&hﬁla&&ﬁd MS 326 (M+H) ZNMR(S ﬁﬂfrb)zlo(lb¥@§‘€br§ad i), .
9.0-9.5 (broad s. 1H), 8 22 (d, 1H), d, 10, 3H)

7.27 (s, 1H) 99410.4(1(:@ JHL P,1-9 Hybroad, 214),@(2(1 (dJﬂ),?B 16]@ 1HH)7,3-’B4€¥113P3 (m 2H),

N (5.7 8. 5 1030 A4 abiat ot Ay dh s Z‘Qﬂbﬁé@é i3 . 5.

t hi ophenecar bOXI m dami de di hydrochl ori de
8,9,10, 11- Tet Eahég g 7H azepi no[ 1, 2- b] i soqui nol | n 5-one Honopht hal i ¢
anhydri de'Y 4. 0 mml) was added portlonvm se over 10 mnutes to a 25

refluxi ng solpug f et onpifoiehahap ftophendtarb@d it in
tol uene. After ad|t|on Was conpl ete the reactlon mxture was heat ed
an additi onaldﬂ!éidﬁpﬁﬂéﬂ@re cooling to anbl ent terrperat ure. The reaction

m xture was d('hj s 1 i Merrd: S ) &0l ution was
washed twice with sodium dr ox1 de, and e dried (magnesium sul fate

organic | ayerT%?I%H@%ﬁt'ﬁ‘é‘b&%ﬁe‘&ﬁw%lsoqlh@lmbmwm (X0 pR3Bsypdbhed on
silica geh, c&a}xd}?dé%? J%f"éruﬂ plfe@u{'% @é ﬁ%'ﬁtrﬂ@&%m'h%rﬁﬂhﬁo@i&%m as

eluent to glve esire
PCT/ SE96/ 014280 mi). This sojution was stirred for 0.2 h before ethylene oxide (4.2 ml) was addedand

the bottle was capped and the solution was stirred overnight while siowly allowing it to
warm to ambient temperature. The solvent was concentrated and the aqueous solution was
extracted twice with dichloromethane. The combined and dried (magnesium sulfate)

20 extracts were concentrated to give an oil. This oil was immediately dissolved in ethanol
(125 mi) and hydrochloric acid in ethanol was added until a distinctly acidic solution was
obtained. After cooling, the title compound was collected and isolated as an off-white solid
(3.76 g, 62%), m.p. 213 °C (dec.).

(b) roisoqu -7-amin

25  This compound was prepared by analogy with the method of Example 16 (d); from
2-hydroxyethyl-7-nitro-1,2,3,4-wetrahydroisoquinoline hydrochloride (2.0 g, 7.72 mmol)
was isolated the titte compound as an off-white solid (1.64 g, 93%), m.p. 181.5-3.5°C.

30 This compound was prepared by analogy with the method of Example 5 (b). From



compound. This was triturated with 20% ether in hexanes (40 m) to yield

the title conpound as an off-white solid (2.21 g. 42%, mp. 99-101
[err] C (b)
8,9,10, 11, 11a, 12- Hexahydr o- 7H azepi no[ 1, 2- b] i soqui nol i n-5- one Thi s

conpound was prepared by analogy with the nmethod of Exanpl e fromb5

8,9, 10, 11- t MAHAYMo- 7H azepi no[ 1, 2- b] i soqui nol i n- 5- one (Z&gg?%a l"?B)‘\/\"/ass

isolated the title conpound as a crude, colorless oil (2.53 g), M

216 (MrH)[err], which was carried on 43 without purification to the next

step. () . o

3N Uro-8,9. 10, 1L da, 02 ek el LA AReR N0kt Bl Rat 9L 1Sl

8,9, 10, 11, 11a,waiidottetwher ecrydthibzaaom ﬁ&h;so&ogiﬂ&o.qwhmsﬂ%)mfﬁmmeb&aaéﬁ d- 10

11.6 mml ) in concentrated sulfuric acid Om) at O [err]C was added in a

si ngl e porti orwhite solidyHpd88-g+h "Gi Thinwas dissolved i isoppopanqlasd acidifiedwith ¢ he

reaction m xt Y8 PRELSidid i 80ami i Eatcoml iéﬁbﬁﬁ:d Whitle Bk 010 and

basified with or?genﬁ%c{“{e a?rm)ni um ycgtrngé‘fngev.lasT e a%ggous ?l?o ase was

extract ed tswi ¢d % mip- #lchiGr onet hane, dried (nmagnesium sul fate), and

concentrated to | eave about 15 m of solvent. Hexanes (100 ml) was added

and the solution 15 was placed in the freezer. The precipitated product

was col | ect ed ExamhpliriSed to give the title conpound as a yellow solid

(1.94 g, 64%, P. 744 : 9 . .

3-Nitro-5,7, 89, 0TI 114, 12

hydr ochl or i de thipphenddatt@xigfidin

Exanple 16 (c), . frgQ . ‘ .

3-ni tro- 8, § 103} f-tg=Fluorerpiophenybmethyl-2iydroxymeth Bt P=5- one (1. 90

g, 20 7.30 mrd 3-flues-sifiedbaiAldelyde (15 d)lafd TORYafixRedflpiperitlink 610204y dfdsdived92 0,

939% , mp. 253- ﬁ[éﬁ{r dec.). ‘%%)j .

5,7,8,9,10, 11,3 ehpsol @0, e R 3fas added BM LosyisiPBinCosTPeY (Hel mi.

Eidr thl 2:3' ?S)mefreacm Fas BBV YIRS TRE REHoR thiktireawa k8 ¥vadbialtd hfacigt hod of
anmpl e , jrrom . s

3-nitro-5, 7, 8,2d1aken p ippgidievaige Hieyselutern was washed with dighiarediethans| i ne

hydrochl oride ©X% 138 nfl), tlr mae adic TPErali¥eS with AcRibfihelthife £ix 158 ngpTROUND as an

off-white solid (1.64 g, 969, mp. >230 C (dec.). f

N- (5, 7, 8, 9, 10, dighlarpmethanehaseeryaptsonere pomiined, washpd wish wetes (dripd andeprcemrated

t hi ophenecar bqyim. eani AN, e le Q] : .

PCT/ SE96/ 014 zgtﬁ pPS ﬂﬁov@bﬁ'i’ﬂ.@(\g& THi¢ cﬁ%s taken up in eﬂ%a&?z‘éaﬁ%ated \Xléh

Thi s conpound satusated isgraepatiolClaprayidigg awmihith selivd( 142 ghovp.d74-BGithl e 5 (b);

from

sHbenzoxageni .
red by anal ogy with the nethod of

Recrystallization from a mixture of methanol, isopropanol and diethyl ether gave a white

20  solid (4.88 g), m.p. 199-201 °C.
(b) 2-Nitro-6.6a.7.8.9,10-hexahydro-12H-pyrido(2.1-c}{1.4]benzoxazepine hydrochloride
To 1-(2-fluoro-5-nitrophenyl)methyl-2-(hydroxymethyl)piperidine hydrochloride (4.88 g) in
DMF (50 ml) under nitrogen was added 60% sodium hydride (1.41 g). The mixture was
heated to 100 °C in an oil bath and stirred for 3 h. The resulting mix was diluted with water

25 and extracted with ethyl acetate (3 x 200 ml). The combined extracts were washed with
water, decolorized, dried and concentrated to yield a brown oil (4.62 g). The crude oil was
chromatographed on silica eluting with 1:1 ethyl acetate-hexane. The product fractions
were combined and concentrated to provide material (2.94 g) which was taken up in
isopropanol, and treated with isopropanol-HCl until acidic. The resulting solids were

30 collected by filtration to provide product (2.46 g), m.p. 250-252 °C.
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5,7,8,9,10, 11, 11a, 12- oct ahydr oazepi no[ 1, 2, - b] i soqui nol i n- 3- am ne

hydr ochl oride (1.50 g;- 5.73 mol ) was isolated 1.19 g (62% of the
free base formof the title conpound, mp. 127-8.5 [err]C. The

di hydrochl oride salt was prepared by dissolving the free base in 5

i sopropanol and acidifying with hydrochloric acid in ethanol. The salt was
precipitat 7344 the addition of ethyl acetate. NS 3RA/sEiserr], NWVR
(dlerr]- 10.1-10. 3 (broad, 1H), 9.9-10.1 (broad. 1H), 9.1-9.3
(broad, IH, 8.21 (d, 1H), 8.16 (d, 1H) 447.3-7.4 (m 3H, 7.27 (s,

1H), 4,4-4.6 (broad m 2H), 3.3-3.6 (m 4H), 3.05 (d, 1H), 1.5-2.3 (m 8H).
to Exanple 18

N-(2-(2- Hydrpnmams1;41&h3x£w&etlaatt%ekaqrz§qqyLmhwkazepxﬂe)hy&a&mmhm@car box

i m dam de di hydrochlorid

2- Hydr oxyet hg)idissolyed %ﬂeihazolﬁ‘hmpéwgﬁw Wit i Pl (O awaad Brdspaspaeton To
a solution ded (5. Olg
233 mol) T ﬁ%’?ﬁ‘g#gff“? 3%%“‘%1*) 3 8‘*’1 é@?ﬁ*%‘g@“ ﬁas Pé%&ﬁ?‘*e‘“‘é%%?ﬁe

added 2.5 M {gbdiAhbi hrahydtoq12] ‘

stlrredfor e d t he
bottle was ang ' ' stlrred overnight while slowy

all owi ng it Using the prddaétrﬁd'tDEﬁfﬂylael’Wc)t(kﬂﬁ)g); the title conlpRing oay ebtiinedasing the

concentratedadt | utio extracted twice with
di chl or omet W& ‘T@‘E@%ﬂﬁ%{%&ﬁﬁd”&&é‘ﬁﬁggnem um sul fate) 20 extracts

wer e concentr at ed to give an oil. This oil was imrediately dissolved in
et hanol (12 ) and hydrochloric acid in ethanol was added until a
di stinctly | uti on was obtained. After cooling, the title
conpound \yas ' e (3.76 g,

62%9, mp. 2
2- Hydr oxyet yihio p>270 ridee). Mindrcompdund weke 25  Thi s

conmpound was n ogy vvlth the nethod of Exanple 16 (d); from
2- hydr oxyet hﬁpﬁgﬁﬂsﬁ?ﬁ% "4-t etrahydroi soqui nol i ne hydrochloride (2.0 g,

7.72 mol) was i sol ated the title conmpound as an off-white solid
(1.64 g, 930/%, mEi 181.5-3.5 [err] C (c)

N (2-(2-Hydr ) 1234tetrahydr|soqumo||n7y|) 2- 3

t hi ophenggar hQW. ik Tatc ] el M Thitan . prepared by
anal ogy wth rom 344

PCT/ SE96/ 0142&&&.@@&@3@&@@(&@& mp. >220 °C (dec.). This compound was 43

2- hydr oxyet h %g@ ydr oi soqui nol i n-7-am ne hydrochloride (1.29 g,
5. 64 mmol) ﬂepgr&-faagﬁr;bo léglé]after recrystallization fromisopropanol 0.94

g (55% of the free base as an off-

(a) 2-Ethyl-2.3.4.5-tetrahydro-1.4-benzoxazapine hydrochloride
To 2-ethyl-2,3,4,5-tetrahydro- 1,4-benzoxazapine-3,5-dione (10 g, 48.7 mmol} in anhydrous

THF (100 mi) was added 1M borane in THF (390 ml, 390 mmol). The mixture was refluxed
25 for 8 h, cooled to 0 °C, and quenched by the dropwise addition of 4N HClL. The mixture

was again brought to reflux for 1 h, concentrated on a rotovap, made basic with

50% NaOH, and extracted with ethyl acetate (3 x 100 mi). The combined extracts were

washed with water, dried over magnesium sulfate, filtered, and concentrated to an oil. The

oil was dissolved in isopropanol and treated with isopropanol-HCl. The salt was filtered off
30 and dried in vacuo (8.0 g, 77%), m.p. 196-197 °C.



white solid, mp. 160-2.5[err]C. This was dissolved in isopropanol and
acidified with hydrochloric acid in ethanol. The title conpound was
isolated as a white solid (1.08 g, 5 51%, mp. 241-3 [err]C

Exanpl e 19

N-(6, 6a,7,8,9 10-Hexahydro- 12H pyrido[ 2, 1-c] [ 1, 4] benzoxaze

t hi ophenecarywmém de di hydrchloride 10 (a) Pctistsdfinkas’

1- ( 2- Fl uor o- 5- ni tr ophenyl ) net hyl - 2- (hydroggnet hyl ) pi peri di ne hydrochl ori de
To 2-fluoro-5-nitrobenzal dehyde (15 g) and”2- (hydroxynet hyl) pi peri di ne
(10.2 g) dissolved in methanol (150 m) under nitrogen was added 8M

borane-pyridin The react i BQ! Nas ﬁ; i rred overni ght
The reaction n&’ tvwg?e%ﬁg’gﬁ%drﬂ&' taken up in
acidi c wat er. ZFEehy$-oBi4{3-emahytn- b béreokantgide tddmb&lcﬁdummgam thimol) wg2 x 150

m ), then made_ basi¢. and extra | oronet h 2 X 150 m). The
di chl or omet han®® &5% %P‘é %&r&'ﬁ%ﬂg a‘?&&ﬁé%‘?@f" T3 i ed and
concentrated (377 gtmpmndﬂm_ mhﬁw@wisaﬁ&v&d%st_ﬂforsmﬁtﬁtpbdmwé aken up
in ethyl acetate and treated with sat ur at ed |sop B(Znol praovi di ng

a white sol fd pepgalizedyyith 33%NaQH. and gypracted witpethyl acetpie € b ZBQ fambinedom a

m xture of netanels Mﬂéﬁﬂﬁmat@rnﬂ‘léa'o%lngn@sﬁtl?ﬁEuﬂévﬁtéed"/ﬁié&ngeq“@| id
(4.88 g), mp. 199-201 [err]C (b)

2-Ni tro-6, 6a, 7togngili Therpibuasgisselveriniisopropang] and treaipq with jspprapasgbHE] Thesalt

hydr ochori de as fillen d @. 238-240 °C.
ef?enyﬂ dn % »a% h;/;&r g?(%/)rretqtyﬁg p| peri di ne hydrochl ori de

1-(2-fluoro-5- n|trop
(4.88 g) in (¢} Dimnidd2rethivh? Igetranydro-d dlehenzg gehdondodi um hydri de

gtLl frleg)fo-rrpg ?ﬁ%ﬁ&%mﬁ?ﬁftln n&atoeld“"“l'%u é’d{r %?cﬂo r@‘§§ anE‘:@!}tract ed

wi th ethyl acemmsémmmmamﬁhmmgmmmmmmm\wmmw t h

wat er, decol ori zed ncent.r at ed | d.a,bro il (4.62.
The crude oil ﬂd‘{ﬂq grfgff%g Nﬁ'?ﬁ‘%ﬁ@t%‘ﬁ“ﬁ@“@ﬁ“ﬁ“ﬂ eaf‘ﬁ’i}
acet at e- hexanewhﬁhe/aprsaﬁuﬂtedﬁzélaammreacmmmere conbi ned and concentrated
to provide mat 22 V\/n 1) as tak n.up.in |soroanol and
treated with i - e ' ORI “wer e 30
col l ected hy fwmto prow de product (2 46 g) mp 250-252 [err] C

c) 2-Am no-6, 6a, 7,8, 9, 10- hexahydro- 12H pyri do[ 2, 1- 4] benzoxazepi ne
ﬁyérocm ori de The residue from ¢ Tgaggonwagy tvug n:tL -p]yxrohdnmnc(zop)

PCT/ SE96/ 014254 this was added S- -methyl-2-thio henetluocarboxumdch oiodide (3.81 g 44
2-Nitro-6,6a,7,8,9, 10- hexahydro-12 pyr| do[ 2 [1, 4] benzoxazep| ne

hydrochl ori de (34 anoD. Theyix@gresuasisresd ?rr24ﬁét%5a mtta@) b basiywacerand ytiagred, ¢ h
10% Pd- C (0. 25 ygth eth@Rebidly 806 B! Tfle Qinbined extradi@vire Uxﬂwaﬂn@wdxteawne
hour, filtered and evaporated to yreld a tack solid (2.28 g).
20 magnesium sulfate, filtered, and concentrated to 2 solid which was recrystallized from ethyl
acetate-methanol The solid was dissolved in ethanol, treated with isopropanol-HCl and
triturated with ether. The sakt was collected by filtration (1.4 g, 31%),

m.p. >260 °C (dec.).

25

{(a) 7-Ni - - i o-1H-14-
1-Methy!-3,4-dihydro- 1H-benzofe]{ 1.4)diazapine-2,5-dione (3.4 g, 17.9 mmol} was dissalved
30 inconcentrated sulfuric acid (30 mi) and to this was added potassium nitrate



(d) N-(6,6a,7,9,9, 10- Hexahydr o- 12H pyri do[ 2, 1-c] [ 1, 4] benzoxazepi n- 2-yl ) - 2-

5 t hi ophenecar boxi m dam de di hydrochl ori de Usi ng the product from
Exanpl e 19(c)(2.28 g), the title conpound was obtai ned using the met hod
of Exanple 1(d), 0.76 g, np. 276-278 [err]C. Exanpl e 20 10

(+)-N-(1H, 5H 2, 3,11, 11a- Tetrahydropyrrol o[ 2, 1-c] [ 1, 4] benzoxazepi n-7-yl ) - 2-
t hi ophenec a¥doarsdsdam de di hydrochl ori ode; mp. >220 [ er rpaX/{E$6014¢5 Thi s
conmpound was prepared as for Exanple 19. Exanpl e 21 15
(-)-N(1H, 5H 2, 3,11, 11a- Tetrahydropyrrol a2, 1-c] [ 1, 4] benzoxazepi n-7-yl ) - 2-
t hi ophenecar boxi dam de di hydrochl oride; mp. >220 [err]C (dec.). This
conpound was prepared as for Exanple 19. 20

N- ( 2- Et hyl - 2,(3954g.a913mmmdr@ Thenikrae »ax stire bvermghy, dimpedtontod@hadaieaskiexi ni da

?;Cétehyl -2, gl %%gf‘gﬂsg# 5%%)1"’2? %ﬁ)'nygx%zapl ne hydrochl or| de To

2-et hyl - 2, 3, 46)571Mt hivd-213.415-66 DR T 487mm|) in
anhydr ous THF (1100 rﬂ) ded 1M borane ' ﬁ mml ).
The mi xture W8I HEP deé‘&V‘és"d‘h)fdé? "é WW@@!@W@ d[QE'F 3T lém@éwched by
the d

e dr opwisse aaldidus TRIFQ ﬁO(ﬂrN)'d%addEﬂ@M’Bo&d&“uFﬂélé(lba‘ﬁ‘ﬁle@gﬁt&) %QH%%EI/%

reflux for 1 h,” concentrated on a rotova
and ext r act edvasrefiuxed foy 5 horosled ta0 (G and qmcheu)ay thEldeopeneiaiidition e 4N HEL s vver e

washed with r fi It ncentrated
o an o |, iy Bl el GlonBR AR T cBhamedon 3G Bl ORE,
i sopr opanol - Math. 50%nNa@H] and watsacfed wtithreghy! adefate3@ x laOdd)dmhedomhﬁnedaammm( 8. 0 g,

PZI?@ SErQnG 101 43\239'\%2511&? \l;/{tll gater, dried over magnvc\gm% s{ﬂ% %ﬂtered and concentrated to a 45

(b) 7- N tmo- 2elixt. Mht sadid3vad dissdlet iméthahobant, wbalee with isdgrapanoCHOY Thosatvagi de

ol ) s T BHARY dr%ﬁ%ﬁ?ﬁﬂéﬁ%%ﬁ% ?%iﬁf%c&ﬁ?‘i%&?ﬂ? and 1o this

was added pot€)s FiALR

7-Niwo-1-methyl-3,4-dihydro-1H-benzofe][ 1 ,4)diazapine hydrochloride (3.2 g, 13.1 mmol)
was dissolved in methanol (100 mi) and hydrogenated at 50 psi in the presence of a catalytic

15 quantity of 10% Pd-C. After 1 h the mixture was filtered through glass and evaporated to an oil
which was used immediately in the next reaction.
Gy

The residue from the preceeding reaction was dissotved in 1-methyl-2-pyrrolidinone (10 ml) and
20 to this was added S-methyl-2-thiophenethiocarboximide hydroiodide (3.60 g,
12.6 mmol). The mixture was stirred for 18 h at 45 °C, dumped into basic water and extracted
with ethyl acetate (3 x 100 mi). The combined extracts were washed with water, dried over
magnesium suifate. filtered, and concentrated to a solid which was recrystallized from ethyl
acetate. The solid was dissoived in ethanol, treated with isopropanol-HCl and triturated with
2s  ether. The bquid was decanted and then more ether was added. The salt was collected by
filtration, dissolved in water, and lyophilized (1.1 g, 26%), MS (M+H)" 283.

30 mmhmmm_mxmmnm mp. >300 °C. This compound was prepared as
for Example 23.



(3.77 g, 37.3 mol) at O [err]C. The m xture was allowed to stir for 5
mn., dunped onto ice, 5 neutralized with 50% NaOH, and extracted with
ethyl acetate (3 x 100 ml). The conbi ned extracts were washed with
wat er, dried over magnesium sulfate, filtered, and concentrated to an
oil. The oil_ was dissolved in isopropanol and treated with ol -

The salt WOQHY4 | tered off and dri ed in vacuo (4.4 g 4%‘% pég]
238-240[err] C (c) 7-Am no-2-et hyI 7% 4, 5- tetrahyd 1, 4- benzoxazapi ne
hydr ochl ori de 10 7-Ni tro-2-ethyl - , 4, 5 tetrahydro- 1, 4- benzoxazapi ne
hydrochl oride (3.4 g, 13.1 nmmol) was di ssolved in nethanol (100 m)
and hydrogenated at 50 psi in the presence of a catalytic quantity of
10% Pd-C After 1 h the mxture was filtered through gl ass and evaporated to
an oil V\/rmﬁm)@ used imediately in the next reaction. (d)

N-(2, 3, 4, 5-Tetrahyd boxi m dam de 15

di hydr ochl or| Ja-{1-UN.N-Erethyiapinojcarbonylmethybnbal.d, f-terahvdrossoquingin-/ ¥l-&as  di ssol ved
in 1-nethyl - mgﬁdﬂbd'a R @ ntidd Fufbhate

S-met hyl - 2-t hi opheneth . 13.4 ol ) .
The mi xture we® St(Phenyt Py {7-nith ahyKirpiss geticiacidnvat er and

ashed i th el ek e E%"&@%?‘t%g ‘4“%“%‘“ %‘ﬁ‘%ﬁ ] “99#‘9 923’“‘ BRgr ere

concentr at ed t[Examploblal] inMaeh(26Rmiyaed f‘@ waaddp&ad pbtammhm:bmde solution
acet at e- net ha T e .50l i s. di ssol i n.et hano tr ed
G5 iy 18 e €aofe SR R G pltuchs BN s RRREE S ¢ o

| sopr opanol -

filtration (1 %mmoﬂiﬁﬁ the reactionfiipture a3 Qtifred 4t D & (e OS 1. Thesofzﬁmn vﬁxaﬂmhai 23

N (1 Mt VL; 2 Gl SEIr S e rRSPAR A B b chicBich PhRRep eoar box
7-Nitro-1- met hylid dad aitirbied vth &drbrl(zdomrzd@m &ﬁ&Fﬂl@ﬁmE the BilOdtn ound asatan

1- Met hyl - 3, 4-di gé/dr% 1H-benzo| sé 41 di azapi ne-2,5-dione (3.4 g, 17.9 mmol)
was di ssol ved %844 &&:r’?’é*rff‘i’ Y

uric aC|d (30 m ) and to thIS was
added pot assi dbiodvi 44 ! ;
PCT/ SE96/ 01425 .
(1.95 g, 19. 3§$ﬁ%l!9§§at O [err]C. The m xture was stirred overnight, dunped
onto ice, and 'f‘:he?stﬁﬂ:h'sglﬁnon of 2—(&1’1&919&%}(9 124109 1, 89 Lretr sgqufhogt?@

[err] C (b) 7-Nitro-1-nethyl =2, 3, 4,°5-tetrahydro-1H 11-benzodi azapi ne
hydr ochl ori de acetic acizb(SOg, 135mmols) HOBT(I 8g,135mmols) and TBTU (4.3 g,

7-ni tro- 1- et hig s oy YRtE @S0kt badfacdAER G0N BARRIIES Rrrdiss ADMis(ohs Yllica 16 6

mmol ) in

slowly diisopropylethylamine (7.0 ml) and the reaction was then stirred for 48 h. The
reaction was then poured into saturated NaCl and the aqueous phase then extracted with
20 ethyl acetate (3 x 100 ml). The solvent was evaporated to leave a crude oil which was used

as such.

To a pressure bottle charged with N ,N-diethyl-2-(phenylmethoxy)carbonyl-7-nitro-1,2,3 4-

tetrahydroisoquinolin- 1-acetamide (10 mmols) dissolved in methanol (150 ml) and saturated
25 methanol-HCl (20 ml) was added 10% Pd-C (250 mg), and the reaction was hydrogenated

for 1 h. The catalyst was removed by filtration and the solvent evaporated to yield N,N-

diethy}-7-amino-1,2,3,4-tetrahydroisoquinolin-1-acetamide dihydrochloride which was used

as such in the next step.

(d)
3 thiophenecarboximidamide fumarate




5 anhydrous THF (100 m) was added | M borane in THF (100 m, 100 nmol).

The m xture was refluxed for 5 h. cooled to O [err]C, and quenched by
the dropwi se addition of 4N HO. The m xture was agai n brought to
reflux for 1 hr, concentrated on a rotovap, nade basic wi th 50% NaCH,

and extracted with ethyl acetate (3 x 100 m ). The conbi ned extracts
wer e washegouzfifsggat er, dried over magnesi um sul fate, fi |HCIrsESG01A35
concentrated to a 10 solid. The solid was dissolved in ethanol and
treated with isopropanol-HC . The salt wgs filtered off and dried in
vacuo (3.3 g, 85%. mp. >260 [err]C (dec.). (c)

7- Ami no- 1-nmet hyl - 2, 3, 4, 5-tetrahydro- 1H 1, 4- benzodi azapi ne hydrochl ori de
7-Nitro-1- nefrbwsﬁée&snﬂinbudmnla‘mhﬂnz%ﬁb{ﬂzﬂ lmmhmf pekptidde (3. 2

g, 13.1 mmol) di ssol ved 1 n nethanol (10 and hydrogenat ed at

50 psi in thénhpnir@g!ém(w mbﬁm&m@ywohdqmnﬁww dYaSMIPMﬂ@l%ﬂ(fl@ér 1 h
the m X“”e (§ E %@Fc%vﬁﬂs%&d%ﬂ%tﬁ%%@?&%&gm& whi ch
was used I e y e next reaction

N- (1- Met hyl - ay@rpwﬁe(?e@&ahyamcﬂw the tpbmre wanibearsd o 40 Y0 fpr 1Dh. The '

t hi ophenecar boxj. m da esd d I h

precgedl né &8 |novrvlas&}'/as%8?'se§x\q %s@&ﬁrﬂﬁ&rﬁnpeéagﬁ)m e%‘%ﬁ%’ﬁgm(s&&%?ﬂ) and
20 to thi sums:xmd:ﬁdnﬁiemlkc;tatczabcmoop’d)elmdﬂedewmgmsﬂm fwfdeoi odi de (3. 60
g, 12. 6 _ymol The m xt S ed for at 45 dunped
into basic whERora E&FF@E’["&W“ c\’?ﬁ?‘l’#eﬁ‘ﬁ&ﬂ“ﬁé‘é@é&[‘e‘m@ﬂ[ﬁ Eﬁ’@é ol The
conbi ned ext "aﬁ&tiﬁypﬂﬁirﬁ)l HEsolvests. WmeiprwiceN-(lctmedxeﬂ.yﬁhnno)carbonma@sl um

sul f at e, flltered and concentr Qtoasolld WhICh s recrystallized
fromethyl L234icgpbydmisogyipoluy; ‘P”S‘ phenecaghoyigydamidefumaratn wasidried #teq wi t h

i sopr opangl - lggec a4ty 2o aigrd 189-190 45 ether. The liquid was decanted and
then nore ether was adde The salt was collected by filtration,

di ssolved in water, and Iyophllzed (1.1 g, 2699, Ms (MrH)[err] 288

Exampl e 24

N- ( 3- Benzyl - fxamfﬁyi 2, 3 4, 5- tetrah dro 1H-1 4- benzodl azapin-7-yl)-2- 30

t hi ophenecar Rb(i-Pimtdidinslcarty ] i ahydroisORE0e ¥2C. This conpound
pas preparedg&m&ﬁhﬁﬁd& 0497k 573444 as for Examo
PCT/ SE96/ 014 L‘GP 333 164 °C. mscomp d Jslaeﬁ as for Example

Exanpl e 2B
N-(l (N, N- Di et hyl am no) car bonyl met hyl -1, 2, 3, 4-t et r ahydr oi soqui nol i n-7-yl) -2
t hi ophenecar boxi m dam de fumarate

_1.2.3.4.

thiophenecarboximidamide bisfumarate; m.p. 166-167 °C. This compound was prepared as
20 for Example 25.

thiophenecarboximidamide; m.p. 134.5-7.5 °C. This compound was prepared as for
3c  Example 25.



5 (a)
2- (Phenyl met hoxy) car bonyl - 7-nitro-1, 2, 3, 4-t etrahydroi soqui nolin-1-acetic

acid To a solution of 7-nitro-1, 2,3, 4-tetrahydroi soqui noline-1-acetic
acid (5.0 g, 21.0 mmol s) [ Exanple 6(a)] in water (250 m) at O [err]C
was added ZMngt assium hydroxi de sol ution (15 mM). To m,ﬁgg@ghgd

sol ution was 3440 portions benzyl chloroformate (5.0 m, 5 mol)
and the reaction mxture was stirred at 0 [@rr]Cfor 0.5 h. The soI ution
was acidified 10 wth dilute hydrochloric id and the precipitate which
formed was coll ected. The dried solid was triturated with ether (200
m) to give after filtration, the title conpound as a tan solid (4.83
g, 62%, mp. 159.5-62[err]C (b)

N, N- Di et hyl - 2- (Wt hoxyl ) carbonyl -7-nitro-1, 2, 3, 4-t et rahydr oi soqui nol i
n-1 - acetam de oastlrred slutlon of .
2- (phenyl net hox4% el rahydrg RS S B461 nol i n- 1-

acetic acid (5. QidbhenbdarboxifRhmile Bl (1. 8 0, 13 5 mml s) and TBTU (4.3 g,
13.5 mmol s) in )
added slsow(a) H3-Bydroy ' oy drs wapinedydiochlondgas t hen

stirred for 48 h, )91 r?zgzag c and
t he agueous phase t nséo?tofggl'?got SV@%(S‘ nﬁp?%cet ?%QS( Bﬁﬁ?l?ﬂ

sol vent was evaptbaraﬂ&ﬂlﬂm)h@ei‘ﬁevaaaédedaél\{)scidxwmmdmonmoused(m0mi)a'ﬁﬁétuch

(c) N, NDiethyl- &rg no-1.2. 3 4i ‘{1‘%? &I UI ] <M2 } %ckﬁc@b%cd\gasca

di hydrochl ori de*® ‘F&%“ﬁ‘%’%%"&? é"af)?) & EE‘ t"ﬁ’ an pped

{V {\l- diheEi hyl - 2- (piitemw?tdm?n) eaplramyd ovérnightr wzﬂso&elﬁt,vﬂa;concenmwd in vacuo ;nSdO )
et r ahydr oi soqui nol i acet.a i Ssol ve

and saturated 28* W%BPW@%W%%WﬁW%@W%&Q ? d the
reaction was hygfgasie Bﬂis@@as dried (ifn@gnes’lm:h sulfdi® aﬁatakmta:ea@csgw@rmad sbi3e. This

filtration and the sol vent evaporated

(i et hyl - 7+ am nosalitzs keR BP PR SR BIPsCh VR ablops it SR AEHPLRY de
whi ch was used ether effegted prcbipititioh BEHhE Sﬂé sa?tta@l%n orange sofi812.69 g, 44%),

N-(1-N, N-Di et hyl am no) car bonyl nmet hyl - , 3, 4-tetrahydroi soqui nolin-7-yl)-2-
30 thi ophenecam@xi93Sdahi®e f umar at e WD 97/ 17344

PCT/ SE96/ 014%5 (b) N-L(2-(2- 1)-2.3.4.5- ro-1H-2- in-8-vi)-2- 48 To
a stirred solution o

N, N- di et hyl - ' e Amagatoi soqui nol i n- 1- acet am de

di hydrochl ori de S _ | 0, X\Bﬁ added
pyridine (1.27 %jﬁbﬂmg%&lf m&%%hﬂ #%Zré%é | onghggégdlggb ©
S- et hyl - 2-t hi olhhdmelﬂmac{aﬁbg,)d 54 roreol) in etlimandl DO ohi)ders @dded 3 0%, PAiQ (B2 girandl Yheand
the m xture was tedto 40 C f0 reactiqn s the our ed
into 20% sodi umsﬁ% 4 d‘é’%ﬁﬁwﬂf SOlthtlér %§U§Bﬁ§aﬁ%§§@x% was\fﬁerpélgthﬂhg
extracted wi ioh eﬁnhyé whOhednatBroxgiveQa oft] )Evapordiah widrabsolew edimgph gaieum _
:;: I angs made u gr ati.on O )-%,2? 5 Stcct)xlaK}%:lr;o—IyiI ae%ggzapm Cﬁtalflrgu?c l%ldll'ochlo euarszaalrl ic acid

amorphous sohd (1.70 g, 110%) which was used without further purification. A solution of

this salt (1.64 g, corrected to 1.50 g, 5.37 mmol) and S-methyl-2-thiophenethiocarboximide

hydroiodide {1.91 g, 6.71 mmol) in N-methylpyrrolidinone

25 (8.0 ml) was heated at 45 °C for 6 h. The reaction mixture was poured into water, basified,
and extracted with dichloromethane. The dried (magnesium sulfate) organic phase was

concentrated to give an oil. Column chromatography on silica gel, using 2% methanol in

chloroform saturated with ammonia to 10% methanol in chloroform as eluent, gave a
yellow oil (1.69 g, 100%). This oil (1.02 g, 3.23 mmol) was dissolved in ethanol and



and i sopropanol as solvents. The product,

N- (1- (N, N-di et hyl am no) car bonyl net hyl -

1,2, 3,4-tetrahydroi soqui nolin-7-yl)-2-thi ophenecarboxi m dam de fumrarate was
dried at 10 80 Cfor 24 h (2.0 g), mp. 189-190 [err]C Exanpl e 26
N- (1-Pyrrolidinyl carbonyl nethyl -1, 2, 3, 4-tetrahydr oi soqui nolin-7-yl)-2-

t hi ophenecgipginyygs dam de; mp. 163-164 [err] C. This conpROTHENR4IS epar ed
as for Exanple 15 25. Exanpl e 27

N- (1- Mor phol i nyl car bonyl met hyl -1, 2, 3, 4- tsgt r ahydr oi soqui nol i n-7-yl ) - 2-

t hi ophenecar boxi m dam de bi sfunarate; mp. 166-167 [err]C This conpound
was prepared as 20 for Exanple 25. Exanpl e 28

N- (1- ((( Et hythhaid ) ©B20Mg1 il Wis-alided add thelsGlutiahwal IRb e St foro.TnYy! ) - 2-

t hi ophenecar boxi m dam de bi sfumarate; mp. 166-167 [er ral C. This conpound
was pr epar ed/Re8 coolingethe producswas seliected to give the moegplumpacate salt (0.68 g),

N- (1- Pi peri qh_gyiﬁg{@nyl nmet hyl -1, 2, 3, 4-t etrahydr oi soqui nolin-7-yl)-2-

t hi ophenecar boOxi m dam de; mp. 134.5-7.5 [err]C. This conpound was prepared
as for 30 Exanple 25. WD 97/ 17344

PCT/ SE96/ 01 49

Exanpl e 30

N (2- (2- Hydr{gX

il [2 5 B¥Héxabhvydrg @a3id ol d)z)

t2h|( gP%S?Siwgﬂwgi%i e§ ?;hydr 0- 1H 2- benzazapi ne

hydr ochl ori da) 5.6 106 Hexkfhperofyredlolaf] -alisoquinoline

8-nitro-2, 3"146 a5 ;051%[0;%?g,gg%:t]c'yahyar%?m-%ﬁg[g,el— Si%éq%?no%iﬁu%zdhgoﬁmrgparicg by

10 the method of S. Akaboshi, T. Kutsuma, and K. Achiwa, J. Pharm. Bull., 1960, 8, 14,

from N-(2-phenylethyl)-4-chlorobutyramide (56.4 g, 0.25 mol) and extracted into
isopropanol-dichloromethane) in methanol (700 mi) and acetic acid (50 ml) a1 0 °C was
added portionwise sodium cyanoborohydride (19 g) over 1 h. After stirring overnight, the

solvent was concentrated in vacuo. The residue was dissolved in dilute sodium hydroxide
15 and was extracted twice with dichloromethane. The dried {magnestum sulfate) organic
phase was concentrated to give an oil which was distilled using a Kugelrohr distilling

apparatus, b.p. 100 °C at 0.25mm, to give the title compound (30.4 g, 70%) as a pale

hexahydropyrrolof2,1-alisoquinoline (20.5 g, 118 mmol) over 2 h. After addition was
complete, potassium nitrate (11.6 g, 0.115 mol) was added portionwise over 3 h. The
reaction mixture was stirred for an additional 3 h and then poured onto ice and made basic
with concentrated ammonium hydroxide. The product was extracted twice with

25 dichloromethane. The dried (magnesium suifate) organic phase was concentrated to give a
red oil which was immediately dissolved in isopropanol (200 ml) and made acidic with
saturated isopropanol-HCl. The resulting precipitate was collected to give a tan solid
(18.9 g). Recrystallization from 95% ethanol (100 ml} afforded the title compound as an
off-white solid (11.5 g, 62%), m.p. 243-5 °C. This was converted to the free base by



ethanol (200 m) at O [err]C was added 2.5M sodi um hydroxi de solution (10.0
m). To this solution, in a pressure bottle, was added et hyl ene oxi de
(4.2 M) and the bottle was capped and stirred at anbient tenperature
over ni ght. The soI vent was concentrated in vacuo and 10 the residue was
partitione di chl oromet hane and dil ute sodi um hydperisissaidse

organi ¢ phasSe vvas dr| ed (magnesium sul fate) and concentrated to give a
yel l ow solid. This solid was taken ug, in ethanol and acidified with
hydrochl oric acid in ethanol. Addition of ether effected precipitation
of the title salt as an orange solid (2.69 g, 44%, mp. 193.5-4.5

[err]C. 15

N (2-(2- Hydro%seotivﬁnﬁlf“?mé Iﬁakg'gtbg%ur:gﬁhgﬂ meTﬁf'zm-‘%enzazgpulf1 décmol')u Emm
t hi ophenecar bgwcﬂﬁ‘&amodeyfoﬂthapmdect To a solution of

2-(2- hydroxyetc? A - A
hydr ochl ori de . et Tarmol oo™ —au [

(0,2 g) and tfreasolunommlr@mMG Wﬁaﬂdﬁp@ﬂolﬁ& Eﬂlsb@imoﬂmé(lz 2tg, The
reacti on m xturg flltereg nd the 20, filtrate was g(zfgg)in%ted to give

an i | . EviipossP meeilineetand 50 b ah sl ciherey L tararic acd
2- (2- hydr oxy etdlton #as%udwértbeﬁﬂaahmdk@rt%g%ga&%%&ﬁ@m 8 sclidivide coledie@tch| or i de

as an anor phous. solid (1 ‘g whi ch was used wi t hout further
purificati on. gxcssfegel {0 6‘?497%)“" Ri63:32 gatio of gnagriomers asgieieppipedby iral 50 g,

5.37 mol ) anéap’ﬁxaﬁim lcreé’eaphbreab@fmt *me&{damamvﬁemymnﬂwew QAkdgorh 1. 91

g, 6.71 mol yrrolidi none m) "was heated at 45

[err]C for 6 petimpelte wethe@ﬂtﬁr&g)w@ wﬁsﬁ psqpé@anmrsmaﬁ»érsah 532 g P2l

and ext 1 2ch e o dh GRLOLARSNRcace TG S i OB SR MR SHA AL R 0 ©
phase was concentrated to gl ve an o urm c romat ogr ap

silica gel, ud:cﬂgroﬁﬁﬁm Ahe ddiedi (magncswm sulfatoy wiapicphasetwas atreentatedito ginpami a t o

10% et hanol I :
1009 This. ofh G B304% Sfuten B ndhe) o i A8 iRl skl

WO 97/ 17344  HCl 1o give the title compound as a white solid (1.99 g, 85%),

PCT/ SE96/ 01425 o ) ° , 7:3 rati 50
fumaric acid (oP-gdlyg, CAdey: HﬂBﬁl faf LWYMPH, Phissal #3519 HRU8E heat ed at
reflux fors0. gndhtiomers bi)piarl €Bol i ng, the product was collected to give the
nmonof unmar at'e sal t (0 63 0 m p. 172- 4 [err]C 5 Exarrple 31
(+)-N-(1,2,3, \ﬂ;d)6 2,304 Bb-Hexabydropyrealof 2.1 -alisoquinelin-B-aming hyc

t hi ophenecar bo,he@Bh 8-9-nitro-102)5.6,10b-hexahydro 102 l-a isoquinoline hydrochloride
1235610bm>%cﬁdrggrroo |sod’|ngrn { ]qToaS(%,Idetlonof

2,3,5, 6-tetrattydt s lﬂrwplﬁe%{ Ed&]&g@camﬂhﬂnpmlﬁmm&)rwaéhm@eemﬁéﬂ@a by

for 0.75 h. The solution was filtered and the filtrate was concentrated to a volume of

20 25ml. It was then heated to reflux to dissolve all of the solid and upon cooling the product
precipitated. The title compound was isolated as a white solid (1.37 g, 85%).
m.p. 239-41.5 °C; [ap +62.5 °(c 1.13, MeOH). This salt was a single enantiomer by chiral
CE.
(&) (#):-N- -alisoquinolin-9-yl}-2-

2 thiophenecarboximidamide _
A suspension of (+)-1,2,3,5,6,10b-hexahydropyrrolo[2,1-alisoquinalin-9-amine
hydrachloride (1.25 g, 5.56 mmol) and S-methyl-2-thiophenethiocarboximide hydroiodide
(1.98 g, 6.94 mmol) in N-methylpyrrolidinone (4.0 ml) was heated at 45 °C for 4 h. The
solution was poured into water and washed twice with ethyl acetate. The aqueous layer was

30 basified with potassium carbonate and the crude product was collected to give a flocculent



10 the nethod of S. Akaboshi, T. Kutsuma, and K. Achiwa, J. Pharm Bull.

1960, 8. 14, from N-(2-phenyl et hyl) - 4-chl orobutyram de (56.4 g, 0.25
nol) and extracted into i sopropanol -di chl oronet hane) in methanol (700
m) and acetic acid (50 nl) at O [err]C was added portionw se sodi um

cyanobor ohydride (19 g) over 1 h. After stirring overnight, the

sol vent wasygengap rated in vacuo. The residue was di ssol VETSEWSOMIB Ut e
sodi um hydr oxi de 15 and was extracted twi ce with dichloronmethane. The
dried (magnesi um sul fate) organic plkase was concentrated to give an
oi | which was distilled using a Kugelrohr distilling apparatus. b.p.
100 [err]C at 0.25nmm to give the title conpound (30.4 g, 70% as a pale
yel l ow oi |.  solid ({59 g,94%).t R&rystallization from methanol-ethyl acetate gave the title compound

1, 2,3,5,6, 10b- hexahydrg&/rrol 2, 1- alé sogw n9| i ne droochl oride 20 To
concentrat ed %A Yellpw sol '@7@2@)1@}’ 8.3-200-°Gid ¥loa; (5310 i MaQHY dhis

1,2,3,5,6, 10bg3 &%ﬁgm&,@g}@i@r’é alisoquinoline (20.5 g, 118 nmol)
over 2 h. After a |t on was conplete, potassiumnitrate (11.6 g,

0. 115 nol) was added portionw se over 3 h. The reacti on m xture was
stirred for ag aﬂﬂi#’ onal 3 h and then poured onto ice and nmade basic

with concehtr ni um hydrOX| de. The product was extracted twice with
25 di chl or oFeNHA2S3.5 4. b Hexamdirdpyrgik 1308 uih bl 8¢ gani ¢ phase was
concentrated to give a . . red oi | WhICh was i mredi ately di ssol ved in

i sopropanol (Zo¥ Py ana nageracidic with sat ur at ed |sopropanol HC .
The resul ti ngayr L9-Plitd yeh B Odros 21 M scuindle (18 9 g).
Recrystal lizatjon from 95% e anol (100 m affordrg the ound as
an SR @hrgmfﬁoaﬂ?*fe b 03 s goncopgied dmpgous 0 PPt s
converted o f?ﬁeﬁtrﬁ@ﬁ wh A8tk Yodium hydroxideV\@h8 féstifidg il was taken up in methanol (250

PCT/ SE96/ 0142

di ssol vi ng i nmiAng dibepzoyl-Rrarsse pdid (§1:2e)ayas gddedgad e solpripnxap P%&*quﬁgﬂwaf h

di chl or onet ha I

()0 N 1 o- 1050y ‘“ﬁ%%ﬁ&“%ﬁ"%?ﬁ%%ﬁ?ﬁ%%“w PR i (123 & SR o1 e
To a sol uti onaéﬁwmptofwmgd@mmw pmmpd[eésa!ua%}sl soqui nol i ne
(12.2 g, 5 5 r’@,geF — RRENFON tartaric
acid (21.8 g) ﬁxﬁ'é sck/&al SO %tg'?‘on mggl %151 to sglv?l at arrbllmelrﬁ

t enper at ure ovmnmgm Thihslt<674 gl 8¥2smmol) M@sdwlmm water, madg basiqwish dilute (16. 0

49.7 9
gapl | ar;)z\(l)mne e ég'?dr opﬁ%?%ﬁ%q%@%%l S enrﬁ%ﬁfel%t@g vvg]ssgrae%éﬁal lized

several ti mes phasemas concenmateli angive ztncmlgﬂ B8 gt Ha5%)a This B was gkenniptih isapopar®l r at i o

of enanti oner Thi s ter,
made basic w ?%Oﬂﬂfuq%%aaéq?cm P%O(J:'t R&IE hz‘i‘&?ﬁo"%oaﬁ)% nlce)rg%ﬁrf“gt hane
The dried (na@esgwmuhfpamnm@w),mphasmMasonmm (Thisaalt vas i ve an
oil (2.09 g, 1049 Thi staknupln et hanol (30 nl) and nade
acidic witR et °°fe"a““°ﬂﬁfﬁ E;‘"Ql ng the title corrpound as a white solid
(1.99 g, 85% (b) (-)-1.2% i exa b $ 4 chibfe MeOH) .
This salt was a 97:3 ratlo of

This compound was prepared similarly to Example 31(d), (1.36 g, 82%), m.p. 240-3 °C;

falp -63.0 °(c 1.05, MeOH). This salt was a single enantiomer by chiral CE.

--l(

This compound was prepared similarly to Example 31(e}, (0.97 g, 59%), m.p. 198-201 °C,
falp -65.5 ° (c 0.944, MeOH). The product was a single enantomer by chiral HPLC.

Example 33



15 enantionmers by chiral CE (d)
(+)-12, 3,5, 6, 10b- Hexahydr opyrrol o 2, 1-a] i soqui nol i n-9-ani i ne hydrochl ori de
A suspension (+)-9-nitro-1, 2, 3,5, 6, 10b- hexahydropyrrol o[ 2, 1-a] i soqui nol i ne

hydr ochl ori de (1.83 g, 7.18 mmol) and 10% Pd-C (0.2 g) in ethanol (150
m ) was hydrogen at 50 psi for 0.75 h. The sol uti G-p@3edisds €r €d
and the filt ?\t‘ﬁg‘g concentrated to a volunme of 20 25 m. It was then

heated to reflux to dissolve all of the saolid and upon cooling the product
precipitated. The title conmpound was isol ated as a white solid (137 g.

859 . mp. 239- 41 5 [err]C [err] +62.5 (c 1.13, NECH) This salt was
a single enant CE, . .

(+)N-(1,2,3,5, 6, 1€ e
th|ophenecarbonmumﬂggaﬁgggmgmgﬁ suspen3|on of
(+)-1,2,3,5, 6, 1Qb: h JoJs sall sod ]
hydrochlorlde % . »i ' Lo

hydroi odide  To céxke&&:af,suﬁm&%cmmnﬂ),rhobwmmﬁm QJak Qdd&@ﬁ&n&rﬁnﬂ: n) was

heated at 45 C for 4 h. The sol ution was poured into water and washed

twice with &thyi %@Fﬂtyém’W@“&@&BW¥§V@F“M@WQQ°“%§Q 4 eS8 Sunmeb). pBeassi um

carbonate and {fueihid SrrfidOfintdontfiid €O8Hg ClnBFihE Bvdthnon ofhfdrofef LhIGHe gas
WO 97/ 17344

PCT/ SE96/ 01425 ¢ceased. Then, potassium nitrate (9.8 g, 96.9 mmot) was added. in portions, whilst 52

Title conpound™indmnkBEHA 6k O, TR W gE ShahRe AT 11

[err] +64. 2[erc¢r@cto]ro&ﬁtcmﬁe&tﬁre ai&ﬂmnpomedmaétcemﬂsdxmscmémhmm(lmm by
chiral HPLC.

(-)-N-(1,2,%, 59 88"1% E&ﬁw&? BpY #4957 1 Be FeuliinasgiptiopoPytficient yajer yas added to

t hi ophencar box isstusiAa8 thesalts; the f{na) reaction volume was 51. The product wals filtered Offj washﬁld g
(-)-9-Nitro-1,2. . 5.6,1 b-%%éah rr 2,. al i soqui nol i ne rochl ori de
e Filtrace | Aol o SEiopaLo¥E  BMR acui i g B BaEet i or t o 1 o
the free base IGmr&)ijmhétQﬁlhﬁﬂf&npdhénb it bi¢t6€hx§6)£§bxﬂéﬁ (kb Qurhpbent) MMhig Miktbkd | NY
oil was taken u et hapol and di benzoyl-D-tartaric acid

(11.2 g) was a Gé ded tp WE““QH%H ?’Bﬁhmt‘ﬁ? peidified wish g‘B’lthdf&Sen chloride, pafluxed
t enper at ur ;s 0V &'y ol theh 280w th Boodatth GRiring ! Cﬁ'ﬁé’pr&&cgkﬂsefﬁm @Lsh@&-%nﬁ g,

38% with a 26:74 ratio of enantioners as determned by chiral
This enriched W‘W&gﬂ air dried to yield Jrnitrg-il 2 Sef-tewmahudrgt 3-ispqpinplipgcarhoxplic H%lﬁol to

give the salt @It Sler Wdrbchioride 93.9 B! fure Bf NVR. J’h@@?&&éh@&ﬁ&ﬁa}t JJ[E'd&so?@Jdtm

(4.74 g, 8.22 mol’) was” di ssol ved in ‘water, asic wt
NaOH, and ext rmmm wqmb#@ﬂmh@pmvmmmhmmm@ddqm@mnfmﬁs

sul fate) organiC The solid was filtered off, washed with water and air dried to yield 7-nitro-1,2,3 4-

20  tetrahydro-3-isoquinolinecarboxylic acid methyl ester (9.97 g), m.p. 133-5 °C.
(b) Z-Nitro-1.2.3.4-tetrahydroisoquinoline-3-methanol
To 7-nitro-1,2,3,4-tewrahydro-3-isoquinolinecarboxylic acid methyl ester (5.0 g,
21.2 mmol) in dry tetrahydrofuran (18.5 mi) was added 10M borane-methy! sulfide complex
(2.4 ml). The mixture was heated at reflux for 1.5 h while distilling off the methyl sulfide

25 formed. The reaction mixture was cooled and methanol (2.7 ml) was added cautiously
followed by 6N hydrochloric acid (5.4 mil). The mixture was then refluxed for 2.5 h and

concentrated to dryness under reduced pressure. The solid residue was dissolved in water,

the solution basified with 2.5N sodium hydroxide solution and the product extracted into
dichloromethane. The crude product was purified by chromatography using silica gel and



phase was concentrated to give an oil (1.88 g, 105%. This oil was taken up
I n i sopropanol (30 M) and nmade acidic with isopropanol-HCO to give
the title conpound as a white solid (2.01 g, 96%. mp. 250-2 C
(dec.); [err] -70.0 (c 1.07, MeOH). This salt was a 20 2:98 ratio of
enantionmers by chiral CE (b)

(-)-1, 2, 3, 5w siisdiexahydropyrrol of 2, 1-a] i soqui nol i n- 9- anPRESEIEBENI ori de
Thi s corrpound was prepared simlarly to Exanple 31(d), (1.36 g, 82%, mp.
240-3 G [err] -63.0 [err](c 1.05, MpOH). This salt was a single
enanti omer by chiral CE. (c)

(-)-N(1, 2, 3,5, 6, 10b- Hexahydr opyrrol o[ 2, 1-a] i soqui nol i n-9-yl) - 2-

Thi s conpounds%asetnoPatdedsiith inhbnia inatidhicomerkana 1¢ gipld 7(:Bu®1.23.4-59% , m p.
198- 201 G {16”1 -65.5 Jerr (&z . 944, MeOH). The product was a single
enant i oner by *@phydmisogpipeline-3-methan la e 33 Vo 97/ 17344

PCT/ SE96/ 0142 hioro-1- droxvme 4-tet isoqui 2-vDetha
N(3,4,5,6,11 11a Hexahydro 1H-£1 4] oxazl no[ 4, 3- b] | soqui nol j n-8-yl ) -
t hi ophenecar b & 2 ARisere of o -nitro- 1 %34 -tetrahydroisoquinofine-3-methanot (1.648 g, 7.92 mmol)

7-Nitro-1,2, 3¢fniofintcati%d et mi) &rﬁ%&hﬁ%@?ﬁﬁ%oé‘dbidd% ﬁ?x’c@'bﬁ?Wkd ter

To concentrat ed sulfuric acid (20 , cooled in an ice bath, was added
portionw se 5chiombacety ciloride ﬁﬂéﬁ}'dﬂ)@ mmmg miﬁﬁqnem:smmwzatmoom

hydr ochl ori de BIR [)” 1;%?&!

conti nued cooF("ﬁ’%, untn? %e evo u?;wéﬁwa yglr‘)é{gl%{%ﬁ or"?l gglgglgdthm\;’&
ceased. Then, vqnmtamorgarﬁn;thﬁms(cﬁeeog:raﬂ@d@ummcsimummm portions
St rred over nefienald Gttioicrd Persite s Fcb e oS LG TR 2
poured ontp |mahﬁnds¢qmmnﬁnayn)emmnbmag)eusnsemg) 10 d| ssol ved in

wat er, vvasth%&ie edto h 0. . X yat er was added
to sol ubi ] ' ¥£ The product
was filtered gbf2-chisrehggd- hydmxym;&}wm&@n 2@rmceawyddar1m¢oqu¢cmh¢-ﬂ7euﬁﬁmg NVR
indicated this to be a mxture o -nitro i so Sﬂ&}% ,g‘brreponent)
and the 6-nit %0 igs?)ﬂ%Fﬂ)(‘Mﬁ'?otP“'@BhﬁﬂaﬂghY’is ad‘ﬁ’ﬂ RO IFTE wioxide d to
met hanol (210 pifkure M&%éiil réfiiked fo? Gind ITLICEddidatbdIhal thle fe¥dioR §@Sndt Rbmplede,
refluxed 15 for 4 h and then allowed to cool with stirrin '%'8 The roduct

was filter¥d dydditiopplqeeasivipfopt-butoxide{B2A3 ghvasaddedand begting gongusd i1 @S B i ¢ r o-

1,2,3,4-tetra (VI gTelN
hydrochl ori de 2 E?% ,&gure bé/ﬂhnlﬁ(l;(/%@‘%:' Xi%&g?ggﬁm?ydgjﬁw&ﬁﬁ%nssﬁved

in  water tbmdomm soting maerid #os dqt@c@d\/hyt%% oFhearixmEe:was ceglerbandum
hydr oxi de and qpdnidrbdifindR' Somﬁwaf afidsd. ﬁ&ﬁwj@é&%&&'&@%@ fiftfale wadashed

wth water and airr drie nitro
concentrated under reduced pressure to yield 8-nitro-3,4,5,6,11,11a-hexahydro-1H-

2 [l 4]oxazmn(4 3-blisoquinolin-4-one (0.7 g); MS 249 (M+H)

To a solution of 8-nitro-3,4,5,6,11 lla~hexahydro-1H-[1 ,4}oxazino{4,3-blisoquinolin-4-one
(0.7 g, 2.82 ml) in anhydrous tetrahydrofuran (10 ml) was added 1.0M borane in
tetrahydrofuran (8.0 ml). The reaction mixture was heated at reflux for 3 h. After cooling
25 10 room temperature, the excess borane was quenched by the addition of methanol (2.0 mi)
and then 2.5N hydrochloric acid (3.5 ml) was added and the mixture refluxed for 3.5 h. The
reaction mixture was cooled to room temperature and the solid product filtered off and
washed with tetrahydrofuran to give 8-niro-3,4,5,6,11,11a-hexahydro-1H-
[1,4Joxazino[4,3-blisoquinoline hyd:octdonde (0.463 g), MS 235 (M+[~I)




20 tetrahydro-3-isoquinolinecarboxylic acid nethyl ester (9.97 g), mp.
133-5 [err] C (b) 7-Nitro-1, 2,3, 4-tetrahydroi soqui nol i ne- 3- net hanol

To 7-nitro-1, 2, 3, -tetrahydro-3-isoqui nol i necarboxylic acid nethyl ester
(5.0 g, 21.2 mol) in dry tetrahydrofuran (18.5 nl) was added 10M

bor ane- net h)w ;ﬁ,éd?de conpl ex (2.4 mM). The m xture wsEridabags at
reflux for 1'% ile distilling off the nmethyl sulfide 25 fornmed. The
reaction mxture was cool ed and net hanol §5Z 7 m) was added cautiously
foll owed by 6N hydrochloric acid (5.4 ml)7" The m xture was then refl uxed
for 2.5 h and concentrated to dryness under reduced pressure. The
solid residue : | vad S1W. | h 2.5N
sodi um hydr oxi'r:g!ggs‘%1 +§t§$bér‘/|ﬁélnlh %'f %@S«%&olgl u[clfd'ke’{?t‘%rﬁ %@% tﬂfsbcﬂ.&xo@iﬂéh}dr&ﬂlo%é

di chl or onet harg@4 g)l‘inmahandesmmbckashddndﬁdexoﬁhlenbiD}d(@rﬁrmi)rambgr aphy using
IilclTI/ gggg/ei) 1 42%‘7" Pd-C (100 mg)WPhe.9 Z\lxx was wreated with hydrogen at 50 psi on a Parr 54 504

nmet hanol sat urtiidesienatdrh Hydtopen uptake was einpdetoined thinnEhet aatalysewss filtered off and
7-nitro-1, 2, 3, 4- tetr rors urnolrne 171 ), . C
2-Chl oro- 15( 3 “r‘ﬁﬁ?"&W?fB rr?rx% Piesﬁ”%‘%"? @i‘r%ér%ar’g ‘é‘&aﬁf‘%r i n-2- §/| §et ha

none To a0y e of

7-nitro-1,2,3,4-tetrah drorsoqurnolrne 3- met hanol (1. 648 g, .92 nmol), 5

di chl or onet harl® 66438 -Hexakydsg-1 H-H Aloxazinof4.3iblisoquingligd-rt=-an i ce bat h,
was added MMEWI orr de (0.651 m). The resul ting solution was
stirred overnig room enperature. The reaction m xture was washed

with dilute hmmnmmnaemaﬁdmmehcwumm- [1 4jqxezinol4. Fhlisospigalin-& phase

d d o d
Feduced: pr Ssq i UHARTIORRA0RE! LM i) Snifich AR r“°§5ﬁ’?’?’?*§§“1“z dhetlo
t et rahydr oi sod@ﬂ&oﬁ)fdl@@byétﬂmfn@ﬁehw@m@mmg W err]. (d)
T ot thl o o 3 Bty e BEARANHS feakdd a 3o % ViAate ro? Rl RO licd ™ O

To 2-chloro-1
1,2,3,4-tetr awm$MWM(smmam)mWor 1 hour(tBe Mixgure wadkJarifled i n
tert-butanol (12 m, s gdded tert-b toxrde 0.,78. The

m xture was tr%ﬁ.ﬁY@)f’?‘%ﬁ%?w lg?"i' %ﬁ ‘{’nﬁ l@"’f“é‘ﬁ@%’? on was not
conpl ete. 15 pré&iﬁhkitwlﬂbdﬁ%s&%&lmmédubwmsm asheh with wates ariditied; and
heati ng continued for urther potassiumtert-butoxide (0.3 g)
was added fol IMH‘*W&B‘%IWeQ M§3rléfMﬂI§§)ng At this point no
starting material was detected by TLC. The m xture was cool ed and

di chl oronet hane (15 m) was added. The insolubles were filtered off. The
filtrate was Elamnh&ﬁcentrat ed under reduced pressure to yield
8-nitro-3,4,5, ,@ X

[1 4] oxazi no[ 4,3-

(e)

hydrochloride o T0 ¢ .
| a- hexahydr o- 1@[, ERCEYRRLY ‘
i n anhydrous tﬁzmkyﬁﬁMu&l@Mwﬁ)hydeﬁd@nnbhhMﬂmmMylester

(Example 33 (a), 4.466 g, 18.9 mmol), dichloromethane (130 ml) and triethylamine
(3.0 ml}, cooled in an jce bath, was added dropwise chloroacetyl chioride (1.74 mi,

25 21.8 mmol). The resulting reaction mixture was stirred for 2 h at room temperature. The

reaction mixture was then washed with dilute hydrochioric acid and then with water. The
organic phase was dried over anhydrous magnesium sulfate and then concentrated under

reduced pressure to yield 2-chloroacetyl-7-nitro- 1,2,3,4~tetrahydro-3-isoquinolinecarboxylic
acid methyl ester (6.22 g).




tetrahydrofuran (8.0 m). The reaction m xture was heated at reflux for 3
h. After cooling 25 "toroomtenperature, the excess borane was quenched by
the addition of methanol (2.0 m) and then 2.5N hydrochloric acid (3.5
m) was added and the mi xture refluxed for 3.5 h. The reaction m xture
was cooled to roomtenperature and the solid product filtered off and
washed w tWolggfsadydrofuran to give 8-nitro-3,4,5,6, 11, 1paTisessan42dr o- 1H-

[ 1, 4] oxazi no[ 4, 3- b] i soqui nol i ne hydrochl oride (0.463 g), M5 235 (MtH)[err].
30 (f) 3,4,5,6, 11, 11a- Hexahydro- 1H-[ 1, 4goxazi no[ 4, 3- b] i soqui nol i n- 8- am ne
di hydr ochl ori de WO 97/ 17344
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8-nitro-3, 4, 506;&1%&1&-2kmwdymﬂitrb{1 2.34-xainidae B 4soguiRdlins ambixied defge

hydr ochl ori de A g),ln tg g | .(50 nm) was added 6N hydrochloric
acid (0.3 mﬁ“"‘&ﬁ‘&“‘“%’g 6@? 8 %ﬂ&)m#ﬁ@’ $teR] pregste vepseheaoipdiR & h -
hydr ogen at -iSbatid) Wvad addRd liquid amitlA t %FQ s conpl ete
in 2.0 h. Th%gcat al ta was f| (tiered o?fg%g?dﬂ%e‘es%g%s vent ?g:re%i\{/s(:d under
reduced pr es@m%‘cdo c@P@“‘FWéfetaﬂW@dtpmunmmamtama@amaovermgh(.@nwm g).

t hi ophene?:ar bOXI mﬁ*%ggﬁm{h%of@%# aélr eé m x’t‘%shg’d \%ﬁ '%%%How"d &egwy
3,4,5,6, 11, 18ixe ﬁ@m'yﬁ{lbrllWFiQY@Ooz&BYTM{lf413-bbijsomqﬂlne}d)J4+dmn8(4 i@, anine

di hydr ochl orfvﬁe}&&ggﬁgﬁ , 1.66 mmol) and nethyl sulfoxide (5 m) was added
pyri di ne ) foI I ovved by S- net hyI 2-t hi ophenet hi ocar boxi m de
hydr oi odi de (c) 8§ B2 [ thexs ! snohE2bfisbaainolie [err]C, with

stirring, h. e ™ ture Wasthen poured. into water (50
m) and, aftrg?ﬂé’f??'ggﬁél 5 "i")ﬁf)‘{% PyTREingfl Zrblisaauipplingyl grdignedfyS e,y
filtratiao. l‘he::fmdllxhahleydmﬂ:s tdaawdfdfedzxwuohumcaaédmmobml um hydr oxi de
to 15 preci}aﬁ'il %x hwgg&i as.a solid. The product was isol ated,
washed with A @W&" & reactionJpptuic %‘f’f-'aﬁd ahgetiux fpup by Aftericoplng \s 314
(MH)[err]. toroom terhpendtitt @hdékcess borane was quenched by the cautious addition of methanol

N-(2,3,4,6,11, 11a- Hexahydr o- 1H- pyr azi no bl i soqui nol i n- 8-yl 2- 20
thl( ophenecar H3,mi q%SN hydro Yic acid (71[mf) Thgmmxg'cwasmcnrcﬂuged)foﬁh,

2- Chl or oacet yhe badtiohnixthredwad: céolh?i?orr@cm( Wtdé %%H&Jnh%&%@%w dnfer@Ci d

nmet hyl ester To a m xture of

7-ni t r o- 15 2, reduced prossms: dFhs-resiqus svgs disselved i watero sy splotienchasifiedwity | est er
Exanpl e 33
(Exanpl e 23N sodmﬂﬁ@dﬂvxxd&%ncgto ﬂme%@@h%&@ﬁﬁﬁ%s agxaié‘gl.gr opW| d_

triethyl am ne (3 , 0 In an I ce
chl or oacet yl (%S)OY@@@H@OP byzphmmmzaplmumgmﬂmgel apd § % woethdnol satpratedawithi on

m Xture ves shibhith SefiprRugle b 908 AR AT £11eWearyro ELEASERTL T X U e

was t hen was oric actr “The
b]lsoqumolme (2.984 g). MS 234 (M+H)"

20

To 8-niveo-2,3,4,6,11,1 la—hexahydto-lﬂ-pyrazmo{l,2-b]1soqnmolme (2.98 g) in methanol

(150 mi) and water (10 ml) was added concentrated hydrochloric acid (3.26 mi} and

5% Pd-C (300 mg). The mixture was treated with hydrogen at SO psi on a Parr

Hydrogenator. Hydrogen uptake was complete in 1.0 hour. The catalyst was filtered off
2s  and the solvent removed under reduced pressure to yield the title product as a solid

(3.69 g).

{e)

To a stirred mixture of 2,3,4,6,11,11a-hexahydro- 1H-pyrazinof1,2-blisoquinolin-8-amine
3 wihydrochloride (1.8 g, 5.76 mmol) and methyl sulfoxide (20 mi) was added pyridine



organi ¢ phase was dried over anhydrous magnesi um sul fate and then
concentrated under reduced pressure to yield

2-chl oroacetyl -7-nitro-1, 2, 3, -tetrahydro-3-i soqui nol i necar boxylic acid
nmet hyl ester (6.22 g). 30 (b)

8-Nitro-3, 6“&ﬁw&%ﬂ t et rahydro- 2H pyrazi no[ 1, 2- b] i soqui nol ipgggmsEedhmgisone

WO 97/ 17344
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To a sol ution of

2-chl oroacetyl -7-nitro-1, 2, 3, 4-t et rahydr o- 3- isoquinolinecarboxylic acid

nmet hyl ester ssure

vess)e/I , cool e@%“ A%O{V& l(g}’rE§ n'f% glg'l %@%ﬁemﬂ}w&ﬂﬁ%ﬁﬁ eaﬂa'm grﬁ?drrzo

The vessel wamixtdawashaed at 5(}3°€baixih stirring, fo£TrHY The reddtien ﬁﬁmmmasthwpana{ I ovved

to warmto roomte re.o ni ght,, th stirr ., Jhe soli

product that i g‘p(&éps"‘ﬁl and. “ﬁg‘F %%&’WW%%W&H&F" @h’gmﬂ?‘?"e o

(g|4v§ 8) nitro- %wzxgﬁﬁaﬁﬁmmganﬁhw@wm&nanh&pﬁagww&hhaﬁ -Aln 4- di one
: err

8- Ni t?o 2,8, 4%@@}5%&9%&@@%@2?%9@%% gragust s ey stadlize from 1o

8n|tro361 e sl Q 4-dione (4.5
g, 10 17.2 tr]r,T’ErD ?‘ufen&gﬁﬁ%gﬁ oﬂ"ﬁ etraﬁ% %m&aﬁém&aﬂ&i@ a’\)\ggn%dded 1.0M

borane in ﬂeldét%&y‘arsdﬁmf&hwewm chrgmate using siicrigekandwas heat ed at
fl f b
refiux tror «é&ﬁa%l G fhdd e T &Pm%%cﬁ%fz?&ﬁé@ Nﬁ?@ﬁ?ﬁﬁ%s orane

was quenched e cautious a I on and then

2. 5N hydr ochl mah}'milﬂ-p(vﬂzmnﬂl)Zrb]mmdmstbd)ﬁ-mhcmbmmdem@d (9.8% g)omlp,

The reaction gixsMfe 0 to roomtenperature and concentrated to
for 2o R SR, | i i

dryness under re. The residue was dissolved in water, the

solution basified with 2. 5N sodi um hydr oxi de and the product extracted
i nto dichloropet han The dark red solid (4.5 g) was purified by

chr omat ogr aphg@é‘i‘%& silica gel and 5% met hanol sat ur at ed WI th anmoni a
i n di chl or oneN@ M. A% droisoq joph

8-nitro-2, 3, 4, 6 11, 11a hexahydro 1H pyr azi no[l 2. b]|squ| nol i ne
(2.984 g), Nsdé%@%'-ﬂm#[err] 20 (d)
2,3,4,6, 11, 11ayHexph SdioR 6t

trihydrochlori de o
8-nitro-2, 3,4, Mﬂylﬁﬂadmﬁmumeh@# 35 a3 remel) z«w}rssgbq@mneq Gk (2.98 g) in

met hanol teg

hydr ochl ori c a‘((:%gpc{a%) uaﬁi%(dﬁ "ﬁ)ja%gg})“lgg@% ?%ggg‘“&?’%ﬁ %j%re was
treated with ﬁ%camgré}pmonwepgth qonling. Phe mixture w, gmaslurpc:W@mg@n

upt ake was cog&liﬁgd nd t he
sgl vent renove ungg{h Fe uce preg'ls?%'r’g?c{rgi%séﬁdéﬂ?ﬂé&#&aﬁd%ghgm "%? ccidh
solid 20 ( 3wBsheg with water aficbried: 4.47 g (80%), MS (M+H)* 191, ’HNMR(D;O) 830(d

'It\l;n( (ijﬁeﬁegarlégéﬁ%i;:@dgﬁ{ 93&@@%%@%8’" %ﬁif’%ﬁe “of bﬁ) %&él 2b’°ad s

2,3,4,6,11, 118Hpexahydr o- 1H pyrazi no[ 1, 2- b] i soqui nol i n- 8- am ne
(b) 1-Methyl-7-niwre-1.2.3.4-tetrahydroisoquinoline hydrochloride
To a solution of 1-methyl-7-nitro-3,4-dihydroisoquinoline (3.97 g, 20.9 mmol) in methanol
25 (80 ml) was added sodium borohydride (0.87 g, 23.0 mmol) portionwise. The mixture was
stirred for 30 min., acidified with 6N HCIl, the solvent was evaporated and the solid was
stirred in isopropanol, collected and washed with ether: 5.33 g (>100%),

nolin®] 1 soqui nol i n- 8-am ne

MS (M+H)" 193.
(¢} 1-Methyl-1.2.3.4-terahvdroisoquinolin-7-amine hydrochioride

30 A suspension of 1-methyl-7-nitro-1,2,3,4-1etrahydroisoquinoline hydrochloride (2.0 g,



+ —

30 trihydrochloride (1.8 g, 5.76 mmol) and nethyl sulfoxide (20 m) was
-added pyri di ne WO 97/ 17344
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(0.94 m) followed by S-nethyl-2-thiophenethiocarboxi m de hydroi odide (2.13
g). The m xture was heated at 50 [err]C. with stirring, for 7 h. The
reacti on mwdeserse@s t hen poured into water (150 nl) PEHSEISEILES
stirring for 1 hour, the mxture was clarified by filtration. The

filtrate was basified with 2.5N sodi um hysdr oxi de sol uti on but no
precipitate formed. An 5 attenpt to extract the product into

di chl or onet hane caused the product to crystallize from the m xture.
The product w35 nmawidh etancleiod ad) uﬁdtaftaﬂlymbhwnﬁweifha%@dahﬁaﬂryhméenmcd yield

1.28 g. This materi al purified by _chropatogr S S|I|ca gel and
756 et nanol s AR TREF THTORCB FRUARSE 9P CERIGT SRSt ot B SHEmie

N-(2, 3, 4,6, 11cdhténmated toasmaﬂ volume, ether was added and the% ipitated solid was coll:cted
hexahydro 1H pyra2| ng@l [ squ| noli n-8-yl)-2-thi ophenecar boxi m dam de

(0.83" g). m pandidgied) gé"ﬁ )CMS4 11 lﬁ;is 313 (I\/H—I)[err] Exanpl e

midamide

N-(1- I\/bthyf 1(3 ) 1ydr ol sownl n- p poxi m dam de
di hydrochl ori d&y.drﬁﬁhk{tm 1- Met hyl - 7-ni tro- 3, 4-di hydr0| soqui nol i ne

1- Met hyl - 3, 4- I dinice
cold d conggntﬁrgafaﬁp% Uil’ligg-a‘él Bg‘?iﬁgﬂ#')%“g%% Qm\é%ghi\%éd}%gédg "
pot assi um ni t 251 auﬁa)a&angmyl-z-mah@wmkmpohmmmaa 89 hldombl) img. The
I Xt : d basified with

Concent rat od RGP BRa PEVE DR 6076 fr 34 CORFHrogmEVgE VS e
20  washeg wpbxbea\aioewax&ndaﬁea edhwao;ﬁn@xs@ &1, acdde dtiidsiied with déhtendatedr | H
E\I %RZ |(_|)D[ er2r ]920) gmﬂys ﬁ%xm hyg;cbxxdcz‘r!lgg)r?dgfsb\gé e§9rgcted1wz%gqq?7 pgr%ogs of, w acct3atc8:(i)ne?é 62
1- Met hyl - 7-ni mség%n@eés&eén& aby&aﬁurmgmgl yBfow ' AIpO TR Matesia was dxssoT\Qda

solution of 1-nethyl-7-nitro-3,4-di hyd r0|squ|noI|ne (3.97 g, 1) in

met hanol 25 ( Disparpapelsacidifiecvigor9 Tarthanobrgneentmied HE gyxtere. dilg thﬁ#*yl

portionwi se. Ib&amluﬁw@samumméffﬂeé{e{e%zsfod&ws;&nwmﬂuﬁimamth 6N
HCl, the sol vent was evaporated and the solid stirred in

i sopropanols, clokd souew 180 MMémg\ﬂmtiﬂc@PmundEas 83’“@8 folid (3 g, 42%); M5
(M) [enr] 19y 272 G NMRYODIN! 8.84 6, Faaf) 716317 R WESR), 99 A £ oA g

hydr ochl ori de A’Suspen
1- met hyl - 7- ni 3c25-3A6P(n3, Ilﬂ),tiie&}r-fb.#@'ﬂn dilyo¥35-8.88 ime2Hy uvo6ehBB).i de (2.0 g,

A mixture of 1-methyl-7 nitro-1,2,3 4-teuahydrmsoqmnohne (2.00 g, 8.75 mmol),
formaldehyde (37% solution in water, 5 ml) and formic acid (3 mil) was heated at reflux for

2 h. The cooled solution was poured over ice, basified with concentrated ammonium

25 hydroxide and extracted with two portions of chloroform. The dried (MgSOs) solution was
concentrated, the residue was dissolved in isopropanol, acidified with ethanolic HCI and left
to crystallize. The product was collected and dried in vacuo affording a white solid
(14 g, 67%); MS (M+H)* 207,

(b) 1.2-Dimethyi-1.2.3 4-tetrahydroisoquinolin-7-amine hydrochloride
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8.75 mml) in ethanol (100 m) and a catalytic quantity of 10% Pd-C was
hydr ogenat ed until no nore hydrogen was taken up. The catal yst was
filtered off ‘%Eﬁ »g vent vas concentrated to a smal | Mo} 4HIEp1488 her
was added anav € precipitated solid was coll ected and dried: 1.39 g
(78%, M5 (MtH)[err] 163. 5 (d)

N-(1-Methyl -1, 2, 3, 4-t et rahydr oi soqui nol i n- ?-yl ) - 2-t hi ophenecar boxi m dam de
di hydr ochl ori de A sol ution of

2,51 miol ) and OOV AR ek A R A5G Blchh L eyt -

mmol) in Nh&ﬂhgttahﬁdrplyoqwiohde imlmh(oﬂdarrdmo\gasmmmt)avasadlawﬂ teQitleerr] C
for 3 h. The reavtl pur, Q.water, washed with two
portions of et m?fnpg dt(gbg ;%)oaégl“f téaafﬂ'thﬁg%%)e trat ed anmoni um

hydr oxi de. The (prod 2-DitAghye x-‘r‘u )i di 96q ki 6Tini o ispherecbakimids uLLL- at e,

dried d the evapor at ed I Vi ng a

Syrup. Thi s et M =sm*¥<‘f?§orﬁ§yawsaaw‘9 TN

95% et hanol - consgikyarals MEHﬁﬁkocﬂlohHE@%%"”ztSbnﬁﬂW\bas 1so!atedg£f&? ate and
y

|l eft to crystallize in the freezer.” The product was col |l ected iltration
and 15  dri ed Treyskiizajon fromthel adetaty tictige cdmpound (0366 gnFtoinnt.pa $6%70/1(. t e

q [ M

solid (0.36 g, 42%; M5 (MtH)[err] 272; [err]H NVR (Derr]O 8.04 (s,
1H), 7.65-7.30 (m 5H), 4.73 (broad s, H[err]O+1H) 3.75-3.61 (m 1H),
3.61-3.45 (m ﬂm&;ﬁ5313(m 2H) 174(d 3H) Exanpl e 36 20

N- (1, 2- D net, yIN_ 1-fa. droj ¢ A Z _ .t hi .e‘e-[boxirridam

hydr ochl ori de thi Doximi isknalks

For el dehyde. ( %@%ﬁsﬁ%ﬁ%ﬁgﬁﬁ% tﬁe 'é%m%% NSRS PEriop of b,
heated at ref| usasfended in THF (20 inl), abbmidoRin@d0.99 g, B 340AmYR /2 DAde® shdANSrhixhGE
Dot ona o ooy SREOR et TSl S e e S 1
concent r at eds tehéhgrvﬁiﬂi mamaxﬁms@madymm 3 S epuRRRdidhuindm diloed with

ethanolic HO a eft tqQ crystallize. The product was coll ected and
dried in vacuo grerRpximigiamide (Example 7. 058’ L {21m0@ ang thoyreackan wagiPegpdaty |
207. (D) réfiek fo IR THe reaktien WadtcdoRh! BONUEEOWSRISVRY, Whitel wAThAHRd and the

hydr ochl ori de
product was extracted with three portions of chloroform. After drying (MgSOs ), the

solvent was removed, the residue was re-dissolved in isopropanol and acidified with maleic

20 acid. The mixture was heated briefly to give a solution which was left to crystallize. The
precipitated solid was collected by filtration, washed with ether and dried in vacuo affording
the title compound (0.363 g, 41%) as a white solid, m.p. 151-3 °C.

(a) MMM@DEM&M&M
A suspension of 2,3-dihydropyrrolof1,2-bjisoquinolin-S(1H)-one (10.8 g, 58.3 mmol)
[G. M. Coppola, J. Heterocyc!. Chem., 1981, 18, 767] in phosphorus oxychloride (100 mi)

was heated at reflux for 1.5 h. Upon cooling, the solvent was removed in vacuo to give an



=
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Thi s conpound was prepared as described for Exanple 35(c). From

1, 2-dinmethyl-7-nitro- 1, 2, 3, 4-t et rahydr oi soqui nol i ne hydrochl ori de
(1.30 g, 5.36 mol) was isolated the title conpound (1.01 g, 89% as a
white solidwobdfarsd-H) [err] 177. (c) PCT/SE96/01425

N-(1, 2-Di net hyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-7-yl ) -2-thi ophencar boxi m dam
de s This conpound was prepared as described for Exanple 35(d). From

1, 2-dimethyl -1, 2, 3, 4- t et r ahydr oi sd§ui nol i n-7-am ne hydrochloride (0.5
g, 2.35 mmol) was isolated, after recrystallization from et hyl

acetate, the title conpound (0.366 g, 55%, mp. 168-70 [err]C

Exanpl e 37 1eil Thisoil was immediately taken up in cold methanol (275 mi) and sodium borohydride

P12 o B Rt b s B ik S RS RGRR O

NaH (odlgz gp °8. Qe gmdn) wum:nmahgdawm&rega? mrdisgagsd lﬁfwati:emhegd 4 and
suspended in THF (7 , acel am doxi ne 5 4 nmo was . added an
the nixture ice HL%FF@H dbe 3qupquy solp W“W‘a%?m%‘élﬂbmséﬂmm'ﬁﬁ"e was

added 3A gol @&Uﬁﬁf&nﬁ'eﬁ&ﬁ:&d(ﬁm%gﬂ&cm@ TR orphutit phisé 'Jvasdned (magnesium sulfatc)
- met hoxycar boyil met hyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-7-yl)-2-

t hi ophenecar B ?W@P&M &Lolumy: ohromatography epsiliva ged gaye ppgagtediact i on was
heat ed at ié%gi 6. 57}6@6%)@};8 dieetﬁfétcb@ﬂom% Q%O&ﬁﬁ'basng RbgRg Were

renoved, vvate ct was extracted wth three
portions of @mmmﬂ)mtwommsrngmagsﬁ SMRYCDChE7.0-72 sol vent was

remved, the d&3d f8nya% 3 8 18 5983, 498 &M, §gﬁ)0£gﬁ&k.1%gdz@§'xw ygel W th

mal ei ¢ 20 aci m X re was sol'ution which
was |eft to @AistdH)i ke2. 4‘Kh196H) precipitated soli d was col | ected by
1 e () = . .

filtration, \:g@ the title
conpound (0 3

WHTTE St [ oI-3°T¢el ;eng Exanpl e
38 25 To a solution of 1 2 ,3,5,10, 10a-hexahydropyrrolo[1 2-b]lsoqumohne (4.12 g, 23.8 mmol) in
N-(1,2,3,5,10, 10a- Hexahydr op [1 ui.nol in-7- vg% thlo henecar bo
xi m dam de °°“°"'(‘§§‘°dls“ial'§ ‘i./éo‘g@ﬁ § r‘BIPBT"f“QX }é'd’ém?ﬂ i ne
A suspension nafm@qzaocg bﬂdhﬁﬁl}r rAMwidh;&nNabs&ﬂﬂbﬁomeﬁaéiolk&xmw%& g,
58.3 mmmol ) ppola, J., Heterocycl. Chem, gl 18, 767] in

phosphor u ? o>f9"c’n{‘ B‘FfP'ETét ‘t’is(ﬁ?“‘mi ?"“ ice. %@WF@'&P%‘H“%‘{ wasanadg Pasiyith 5 h Upon
cool i ng, the aley@iibd WamohiEMBYEExiidandafdiRodyee Whe/@uddted into dichloromethane

{twice). The dried (magnesium sulfate) organic phase was concentrated to give a red oil
that solidified on standing. This solid was taken up in isopropanol (100 mi) and hydrogen
chioride in ethanol was added until acidic. The solid was collected, washed with

20  isopropanol and dried to give the crude product (3.39 g, 56%). This solid was
recrystallized from ethanol to give the title compound (2.16 g, 36%) as an off-white solid,
m.p. 231-3 °C {dec.).

To a suspension of 7-nitro-1,2,3,5, 10, lOa-hcxahydropyrrolo{l ,2-blisoquinoline
25 hydrochloride (2.14 g, 8.40 mmol) in methanol (150 ml) was added 10% Pd/C (0.2 g) and
the reaction mixture was hydrogenated at 50 psi for 2 h. The solution was filtered and the

catalyst was washed with water to dissolve some precipitated product. The filtrate was

concentrated and absolute ethanol was used to help evaporate the excess water. The

resulting solid was dissolved in hot ethanol (50 mi) and ether was added to precipitate the
30 product. This solid was collected to give the title compound (1.90 g, 100%) as an
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oil. This oil was immediately taken up in cold nethanol (275 m) and sodi um
bor ohydri de (4.0 g) was added portionwi se to this solution while
malntalnlngthe reaction m xture at 0 [err]C. The sol wexn éﬂ@lﬁm
concent r at edVEd1? resi due was di ssolved in water and washe tw ce

with ethyl acetate. The aqueous solution was nade basic with potassium

carbonate 5 solution and extracted w thgethyl acetate. The organi c phase
was dried (magnesium sul fate) and concentrated to give an oil. Colum
chromat ography on silica gel gave unreacted starting material (3.57 g,

ooterian) ne eahehe RRMAR i frsdhso RGP AR PAMSZERIODFER2 (4, 175314 0
(2 bg Ogdlm( M4H)1 1H): 635 (sdm)llzrl,oaifl @(ﬂ&ws, L2, §¢ﬁ)5)1m 3:52i0 (xﬂtsﬂ)lﬂr

7-Nitro-1, 2, SHé}Oiﬁ)Siﬁhzﬁeika (ﬁﬁi ﬂ@l d[‘ll 2 b]|squ| nol i ne hydrochl ori de
Toasolutlon(gg‘iﬂ‘_iﬁﬂé&ﬁﬁgé e - : I soqui noline (4.12
g, 23.8 mol) conce atea s,| na M) at -10 [err] C was

added, in por tthiopheneparboxifnidamigeot assi um n|trate(2 40g 23.7 mol).

Af ter addltlon Q I t|on d, 1 for 1 h
before it was p%xg'?neo Og@e _fzcoétofa‘%{aﬁ ‘é’ms%f’ﬁims’%z Z'Y‘HS‘?\] wdg; ¢t
concentrat ed a08bgj mninm)rmsmmmmmemﬁmxsﬂse Bydrmadiﬂea@.mlgt o

di chl or onet hane nesi um s te) ani ¢ phase
was concent r at%t WBH@"%%ME\‘#WM&%W 14% ?5r§ hst?é’%d?aﬁ@“ Thi s
solid was takQﬁxHﬁeWﬁkﬂo%&ﬁ%@%@}axfdje%déd)twﬁe%tméﬂfyp%&m The réafldAmhig@rel N
et hanol was added until acidic. The solid was coll ected, washed with 20

i sopr opanol® arieshendasified withdiluperhasecang gxragied duice Wit displogpmetigmg. Theni s sol i d
was r eCT Y birlell &tFhclsWRER &fc@m@m&@n ﬂilféé 15158 ;a%@omwe&dgace-mw 9,
3699 as an off-white solid, - ferr ). (c)
1,2,3,5,10, 1ommﬁﬁp%m@hﬂmmokdmnes qu@hrqmmmnen silicaresbusingr i de
To a suspensi

7-nitro-1, 2, 3015;% %th%oé "F.ce%l%ﬂt;(}ﬁ? ?)a[t)tﬁur"do o) ﬂmﬂ? F%sota a:%no “l‘ar?gl ’ﬁgmomfomas
hydr ochl ori de cheny gavy thgpraduchi®ST7 g, T3%e)iRetrystatlizatios @rom c)thyha@m&ihh;dncx@de/ C

The- sl uti b RRPITCE SHERe (§ob'e 0% 3 ot eI ARt o veer 1o

di ssol ve sone precipitated product. The fi Itrate was concentrated and
absol ute et ha%iaused to hel p evaporate the excess water. The

resulting soli I ssol ved in hot et hanol (50 n1) and ether was added to
precipitate th G : G i@dnyige t he title
conmpound (1.90 )g
PCT/ SE96/ 014252

20 To a solution of 1-propyl-3,4-dikydroisoquinoline (7.4 g, 42 mmol) [E. Spith, F. Berger,
and W, Kuntara, Chem. Ber., 1930, 63B, 134] in concentrated sulfuric acid (100 ml) at

0 °C was added in a single portion potassium nitrate (4.5 g, 45 mmol). The solution was

0 ~I b Ve . ) A »
. 009 as i r} 4 V\D 97/ 17344

allowed to slowly warm to ambient temperature overnight. The reaction mixture was
poured onto ice and was basified with concentrated ammonium hydroxide. The resulting
25 solid that formed in the cooled solution could not be filtered off satisfactorily. Hence, the
reaction mixture was extracted twice with dichloromethane and the dried (magnesium
sulfate) organic phases were concentrated in vacuo to give the intermediate 7-nitro-1-
propyi-3,4-dihydroisoquinoline as an oil (8.78 g, 94%). This solid was taken up in
methanol (200 mi), cooled to 0 °C, and sodium borohydride (3.0 g) was added in portions
30 over0.5h. After stirring for an additional 0.5 h, the reaction mixture was acidified to pH 5



61 anor phous, off-white solid, M5 189 (MtH)[err]; NVR ( DMSO NaQD)

6.82 (d, 1H), 6.44 (d, 1H), 6.35 (s, 1H, 4.03 (d, 1H, 3.19 (broad
s, 1H), 2.84 (d, IH, 2.5-3.0 (m 3H, 2. .11 (broad s 1H), 2.7-2.9 (m
2H), 1.52 (m 1H). (d)

N-(1,2,3,5,10, 11a- Hexahydropyrrol o[ 1, 2-b] i soquinolin-7-yl)-2- 5

t hi ophenecavdowrsasdam de A sol ution of PCT/SE96/01425

1, 2, 3,5, 10, 10a- hexahydr opyr ol o[ 1, 2- b] i soqui nol i n-7-am ne hydrochl ori de
(0.81 g, 3.6 mmwl) and S-nethyl -2-thi ophenet hi ocar boxi m de hydr oi odi de
(1.28 g, 4.49 mmol ) in N-nethyl pyrréRidinone (4.0 nml) was heated at 45
[err]C for 5 h. The reaction m xture was poured into water and
extracted twice with ethyl acetate. The reaction mxture 10 was then

basi fi ed wi t lasigig 6M leydbarhleria acid e The soivteatiwisivonaeetrated 41 thehi rotobvapomaet eitke The

conbi ned extracts were .dri A I um qu a tio f .the
sol vent gave THE® Was para%‘ﬁcgg’ﬁ‘(‘vﬁ?’g‘i}%i? i\ﬂer?ﬂé ﬁ'é)ﬁ) f"g]qugf%ﬁﬁé&“m um
ch { (ﬁmat ogr appe ﬂﬁ?ﬂdgfﬁm@ﬁ kulﬂ&l) ﬁi&am;:1 lphas2 Kassvhbeanaaed tdgﬂl&th@frﬁileqfrﬁmﬁ?iﬁur ated
W anmoni a 0 met hanol |nc 0 el uent, gave the
product (0.7 ﬁﬁ? o jIp inSth {f%‘aﬁ:a@fwyeﬁfﬁ‘?%mﬁé@?&ﬂ&“gave 15
t1 gi pu{lflsf(é aaaédlmp&im@unﬁréﬁnﬁ@sa;dm&ﬁfoaﬁmau@@bmwakam:&&khde mp.

err

N (1- Pr opy| - £foppoung. @é?ﬂgg)?ﬁraéﬁé’%m’m M‘d?m?l 329239t5npdﬂ¢?e)necar boxi ni dani de
(a) 7-Nitro- kppnom ety % Mi?l Ol \ drochloride 20 To a
sol ution of 1- propy ‘ . — 42 mmol ) [E. Spath, F.
Ber ger, Trrisuyensiom 9%1‘»?~mtroelmnpylﬁe2r3 *m@@fm@smnol!mb}!dfpﬁﬂm&bm gat ed

;S)glt ng: ﬁma(r:\:trate 8%&%0[%%@%%@%#@3@3%@:@&@?0 “g%tg'gssl ow y

warmto awbi dvytirogenaedran 5Qipsk farddr. magholunﬁimsrféumﬂ anchtherfilttaterwaswemcentrated pour ed
t d t
esul ting 26 IR oy Ve et R e B AT ER R Pt I8 bl o

filtered of f veattimfareaitvaith kgpropdasia@ nﬂhegwe the title aarhpound (1.4 g116é%Y\assane xt r act ed
twce with di hane he dried (nmagnesium sul fate) organic
phases were cg{:g&‘ﬁgﬁ%\g&ﬁ 1r?av“gﬁc(ttlo to gl ve the |nterrred| ate 7-nitro-1-

pr Opyl 3 4- d|(by 1l - 36 '8 : fiSoaRinolin-3 -Hiophthl L_[u}'ﬁL Ganii g id was
taken up in coqQled to di um rohydr| de
(3.0 g) ws dﬁ&‘éﬂ“‘?“rf’?g Y&iggsggw&fmm@nﬂm ﬁ?‘f“@? ﬁ%‘g 8 an

addi tional 0.598mmbl)and $afethyRn- tﬂbﬂkﬂéﬁmxﬁﬁmﬁmwﬂazwgﬁ 15mmolyin VO

97/ 17344
PCT/ SE96/ 014 A%-methylpyrrolidinone (5.0 ml) was heated at 45 °C for 6 h. The reaction mixture was

poured into water and extracted twice with ethyl acetate. The reaction mixture was then
basified with dilute potassium carbonate and extracted twice with ethyl acetate. The

20 combined extracts were washed with water and dried (magnesium sulfate). Evaporation of
the solvent gave an oil which solidified on standing. Recrystallization from ethyl acetate-
hexanes gave the title compound (0.50 g, 29%) as a pale yellow solid, m.p. 127-8.5 °C.

A solution of 7-nitro-1-propyl-1,2,3,4-tetrahydroisoquinoline hydrochloride (2.50 g,
9.74 mmol) in formic acid (6.0 ml) and aqueous formaldehyde (9.0 ml) was heated at reflux

for 1 h. The cooled solution was poured onto ice, made basic with concentrated ammonium

3 hydroxide, and extracted twice with dichloromethane. The dried (magnesium sulfate)



62 usi ng 6M hydrochloric acid. The solvent was concentrated at the

r ot oevaporat or and the resi due was partitioned between dichl or onet hane
and dil ute sodi um hydroxi de sol ution. The dried (magnesi um sul f at e)
organi ¢ phase was concentrated to give the crude product as the free
base. This up in ethanol (200 nl) and hydrochl origemsioblod

et hanol V‘S&oéﬁlﬁ@ until acidic. The resulting solid which fo?ﬁ%ﬂgﬁwas

col | ected to afford the title conmpound (5.60 g, 529% as a pale yellow
solid, mp. 229-30.5 [err]C (dec.).

1- Propyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-7-am ne hydrochl ori de To a
suspension of 7-nitro-1-propyl-1,2, 3, 4-tetrahydroi soqui noline hydrochl ori de
(2.51 g, wal@ake g) and
the reaction m%{a&s%&;ni&uﬁ%%eﬁg nga{% 50 p@yﬁ%&q#ag@#&aﬁﬁt i on
was filtered amdd inrthanpl wasaddedwntil acidice Since ao précipitate foamed erowasiding sheetohani|

was added to h t C The .resul was
Criturated wit N SoEaRa AR R T IR ERibhabor S A dsngyeq,
64% as an to spdnid-for several hobris.d Theprpeipifa@was doBected@o give the title tompound (1.30 g,
N-(1- Propyl - 4-te dr pi soq yl ) - 2-t hi ophenecar boxi m dam de
15 A sol titi %?{’EB?“P F s°{ié' Ulz?g‘sezpaazs'drm soqw nol i n- 7- am ne
hydrochl ori de (gh. 33 9 i :

S-net hyl - 2-t hi gl_phenhl ocar bOX|mdhr of odi de (2, , 7.15 m*rolél i'n
N- et hy| pyr r ol iTBRABRENsen. of 2rrefhyfd itfps @&Yla‘crz’lé‘%h)“!‘gs‘?w%“qﬂhydfpﬁ orid

reaction mxtUg£3p\ee.80 moxpﬁ%ﬁﬂoal(mﬂxwaesd&@%@w@mf% hé“?hg?ea\%énh et hyl

acetate. The reaction m xture was then basified wt ute potassium
carbonate and 8Wstutgdas hydrogcaatediatish psitfps 3 h.gThe salution Fasfileeoed and tsifilieate wast r act s

wer e washedgw E&c%a% tﬂ@&kugrﬁ'ﬁéjreﬁm hseoWeith fs ?j#r%gan E@BMfﬁlh' Sl to

the solvent gave an oil which solidified on stan crystal |zat|on
from et hyl aces@ndovemight thgiveshe Gtleeampound(1Q4tg, 80%aspoamelid0. 50 g, 29% as a
pal e yell ow so ) 8.5 [err]C. Exanpl e 40 25

N- ( 2- Mot hyl - 1- %)'irég""?bpcé&%g

4- tetrahydr0|squ|noI|n 7- yI) 2 thlophenecarbOX|
m dam de () N2 : iSO i gl i
hydr ochl ori de
7-nitro-1-pr op{ Solptign %Piamf‘b%éw‘&%ﬁeﬁ"ﬁﬂ%wﬂf‘béwlh °‘(h?“§6 g,
g 74 (rjrrml) 1 ?I {oong,a. 1amdouﬁm-n$&hylmo@g¢mo?&msmd@&wM1dS%@gﬂ) was
eated at re £.C00 ol utj on was poured onto ice,
made basic W tﬁ%m%%@%mfgﬂ é‘fp'ﬁéd‘faﬁma‘%&ém&@%vﬁw&%
wi th di chl or onrhiiaRsion MR B HolreB GRE Fateind ekifRtc@wice with ethyl acet© ?Ké 17344

PCT/ SE96/ 01425
reaction mixture was then basified with dilute potassium carbonate solution and extracted

twice with ethyl acetate. The combined extracts were washed with water and dried
20 (magnesium sulfate), Column chromatography on silica gel using 2% methanol in
chloroform saturated with ammonia gas as eluent, gave 1.39 g (105%) of the product.

Trituration of the product several times with cyclohexane gave the purified title compound
(1.02 g, 77%) as a pale yellow solid, m.p. 97-8.5 °C.

The title compound was prepared in a reaction between phenethylamine (12.1 g,
100 mmol), propionyl chloride (9.25 g, 100 mmol) and triethylamine (20 ml) in methylene
30  chloride (200 mi}. The product (10.1 g) was used without purification; MS [M+H]* 178.



extracts were concentrated to give an oil which was taken up in ethanol and

hydr ochl ori c acid in ethanol was added until acidic. Since no
precipitate formed on standi ng, the sol vent was evaporated in vacuo
and the residue was taken up in isopropanol (35 m) and all owed to

stand for several hours. The precipitate was collected to give the title
conmpound (1wédra734% 49% as an off-white solid, mp. 198.Perdpddraiserr] C.
(b) 2-Methyl-1-propyl-1,2,3,4-tetrahydroi soqui nolin-7-am ne hydrochl ori de
To a suspension of 2-nethyl-7-nitro-1-propyl-1, 2,3, 4-tetrahydroi soqui nol i ne
hydr ochl ori de (1.30 g, 4.80 mmol) irmggethanol (100 m) was added 10%
Pd-C (0.2 g) and the reaction m xture was hydrogenated at 50 psi for 3
h. The solution was filtered and the filtrate was 10 concentrated in
vacua. The re du as  di.sso] ved in isopropanol (30 mM) and allowed to
stand over ni g@ s R e IO PG ""'*‘a (1.04 g, 90% as a tan solid,
mp. 217-9 [ex ;,],ngéj&qq

N- ( 2- Met hyl - 1- propyl - %}%hcﬁyl?gf& r?%’%'f“gﬁggﬁh ?4mmol) nsiphosp?lqms cgtr?’élg%r boxi
nm dani de ( ﬁgsﬂﬁiimigh uotﬁ:trahn (500 mi) was heated at reflux for 15 min, cooled, further

2- met hyl - 1pr 3, 4-.t ol i n-7-am,ne drocloride 15
(1019 4 1oPHmel ﬁm@ﬁ@r@%&‘fdﬁ%‘gﬁéﬂ‘@%ﬁs&s&%% 1S e

(1.43 g, s o\&nﬁ@nrmmb&annrwdyﬁmh&hwremahd WisaedtnpodedOwitt x)cc-w&r $Ke| rred at
anbi ent tenperature overnight. The reaction m xture was poured into

wat er and ext ?“é?ﬁ“él?“t‘%‘ filterq thepugh pelite andayashed withpwo portions efgther-Jhe paueetsr e was
h b fiedg whis|
then basifie b&&ﬁﬁ%ﬁ&&%ﬁé&lﬂl&@&%&%ﬁ PZ&LV\JSI?% Q%%%ﬁ Jﬁfﬁttﬂl@l@éva ons

twice with et h acet ate e conbi ned extrac ter and
dried 20 (nefgqltmi therexsracts avees) driecd@MgiQs)ahd tradlompt wphevaporated Eiving aged solidi ng

2% met hanol i urat ed with ammoni a gas as el uent, gave
1.39 g (105% o? 'tﬁ?e%g‘é%@ l[ﬂsl rlturatlon of t he product several tines
wi t h cycl ahexahel-Bawe? N4t ih{drei : A (1 02 g, 77% as a
pal e yellow sglid, mp. er

N (1- Ethyl -1 ’EmscameMW%ﬂmwoﬁmﬂ%m Erﬁﬁblnawr%x. ni dami de
(2) N-(2- Phenyingibi mmﬁetmamx%mn mJﬂaazu&kﬁu@W(msg BL6RA! ed in

a reaction between phenet hylam ne (12 nmol ), propi ony
chloride (9. 2MM#8D)28%0!) and triet hyI am ne (20 rr1) in met hyl ene 30

chl oride (200 ol i i t.hout purification; M
[ MtH| [err] 17 B A S 2C N oA .

PCT/ SE96/ 014251113 compound wasprcpared as described for Example 41(b). From 1-ethyl-7-nitro3%-

dihydroisoquinoline hydrochloride (3.31 g, 16.2 mmol) was isolated the title compound
(3.25 g, 82.7%), m.p. 260 °C; MS [M+H]}" 207.
(e) 1- ~7-ami 4-1 i inoli

This compound was prepared as described for Example 41(c). From 1-ethy)-7-nitro-1,2,3.4-
20 tetrahydroisoquinoline hydrochloride (3.25 g, 13.4 mmol) was isolated the title compound

(2.41 g, 84.5%); m.p 150 °C (dec ) MS ['M+H} 177.

() N-(1-Etl isoquinoli

This compound was prepared as described for Example 41(d) From 1-ethyl-7-amino-

1,2,3,4-tetrahydroisoquinoline (500 mg, 2.94 mmol) was isolated the title compound after
2s  crystallization from cyclohexane (189 mg, 28%); m.p 142-3.5 °C: MS [M+H]* 286.

30



(b) 1-Ethyl-3,4-di hydroi soqui noline A m xture of
N- (2- phenyl et hyl ) - propi onam de (10 g, 56.4 mmol) and phosphorus pentoxi de
(80 g, 563 mml) in tetralin (500 M) was heated at reflux for 15 mn,

cool ed, further phosphorus pentoxide (80 g) was added and refl ux was
resuned for 15 nmin. After standing 5 overnight the tetralRspasishacant ed,
the resi duewﬂa?g"'@é‘éorrposed with ice-water, the suspension was filtered

through celite and washed with two portions of ether. The aqueous

solution was basified with concentrated 3 ni um hydr oxi de, extracted with
three portions of ether, the extracts were dried (MgSJ err]) and the
sol vent was evaporated giving a red solid (5.0 g, 55.7%; M

[ MEH [err] 160. 10 (c) 1-Ethyl-7-nitro-3, 4-di hydroi soqui noline

hydr ochl or i deTo a sotutibhiof 1 Bszﬁpﬁuﬂd-henhycboéﬂebeatbmqmddﬂb% weiie hydrodblosidpl e 41

F 1- d 31.4 I
(20 at et e ERVTEE (BT Go P Bbies 50 ml S i e o g™
(d) 1-Et hyl - 7ggidid sulting sdlufod W@BW%&MMM&MA&W'&&M Thi s

conpound was prepared as described for Exanple 41(b). From

1- et hyl - 7- ni tpheselmpgnesium suifpte) Wassogesiatedio; give the fivedasd (A8 8e99%. asa.s@nd 16. 2

[I\/HrHi [\é\?f]%ggh%&%d%%ﬁ {‘:qe’ﬁ'%?gg&am n amd 2{@0%%&? %glodér’?o%'sbqw ?I ne
hydr ochl or i deadded. ﬁﬁhohummﬂeﬁdmsﬂwmuﬂdymgﬂemkbwn?mmmﬂpl e
roi_ soqui nql i ne

41(c From 1-eth 7-nitro 4- 20 tetrah

hyf:IrZ)chI ori deTheFe Zf’aﬁhﬁ“ﬁd 3 eefux %Pi‘t@ﬁ‘%{ﬁémp}nﬁl‘ba@@?ﬂﬁm&"me
(2.41 g, 84. &?{ésoumpaslemc[earas Eive {1 Sfiennedide ([. wgﬂvk%rﬁﬂsumwasmk&fubm

N (1- Et hyl - 3, 4-t etrahydrol soqui nol i n-7-yl)-2-thi ophenecar boxi m dam de

This co rrp o un dmv&bgﬂc'b (25 mal) and Z3M gedyern hydraxide ! O mihwes addedpnd themplation was

1-ethyl - 4 Iy ( p%{t)
was i sol at ed '&% tatﬁef]lé’}%%?r%oﬁ%ﬁ %@?ﬁ%&%ﬁgﬂ:ﬂs 4*‘9%&‘?%%“%%1%3@% exane
(189 rrg, 28%¢xmattpd&xﬂe2¢ﬁh&vﬁhdwﬁloidvﬁdﬂjaberm#dﬂaﬁorgamcphase (Inagmegilng sdfate)
N-(1,3,4,6, 11, 11a- Hexahydr q- 2 henzo[ b qu| nol i 2| yL7) c_%i)am dothiotic
aci d, et hyI eg?%qoncen (%gn e title comipohn asawlnteso (120

1- (1, 3, 4, 6, 11n)l agd e aveda&)2H benzo[ b] qui nol i zi n- 8-yl ) t hi our ea
WO 97/ 17344 o o
PCT/ SE96/ 01428 N

15 esier bismaleate
To a suspension of 2,3,4,6,11,1 1a-hexahydro-1H-pyridof1,2-blisoquinotin-8-yl)thiourea
(1.06 g, 4.05 mmotl) in isopropanol (10 ml) was added methanesulfonic acid (0.41 g,

4.3 mmol) in isopropanol (10 mi). The reaction mixture was heated at reflux for0.5h to

ensure complete salt formation. To this solution was added ethyl methanesulfonate (1.4 ml)

20 and heating was continued for 20 h to give a clear solution. The solvent was concentrated
and the residue was dissolved in water, basified with dilute base and extracted into
dichloromethane. The dried organic phase (magnesium salfate) was concentrated. Column
chromatography of the residue on silica gel, using 2% methanol in chloroform saturated
with ammonia as eluent, gave the free base (0.96 g, 82%) as an off white solid. This solid

25 was dissolved in isopropanol (20 mil) and maleic acid (0.85 g, 7.32 munol) was added. The
solution was heated to effect dissolution and after cooling overnight the title compound was
isolated as a light tan solid (1.19 g, 56%), m.p. 145-7 °C (dec).

Example 43



To a solution of 1, 3,4,6, 11, 11a- hexahydr o- 2H benzo[ b] qui nol i zi n- 8-am ne

hydr ochl ori de (Exanple 16 (d), 1.32 g, 5.53 mol) in water (50 m) was
added dil ute sodi um hydroxi de and the resulting solution was extracted
twice with dichloronethane. The dried organic phase (nmagnesi um

sul fate) was concentrated to give the free base (1.18 g, 99% as a solid. 5
This solidweswisken up in acetone (20 m) and trifl uoroalET/SEHEI28 (0. 63

g, 5.5 mol) was added. This solution was heated to reflux and
benzoyl i sot hi ocyanate (1.4 m) was added. The reaction m xture was
heated at reflux for 2 h and after coolim§ to anbient tenperature t he
solid was collected to give the internediate (1.97 g, 74%. This solid was
taken up in net hanol (25 rﬂ) and 2. 5M sodi um hydrOX| de (10 m) was
added and t he RS .. ] £l U . gnol was
renoved in va i '"- Y 5 tracted & i nes

wi th dichl orw The dried organl C phase (magne5| um suI f at e) was
concentrated to glve the t|tIe corrpound as_a vvhlte SO|Id (1 07 g, 74%,
mp. 186.5- 7.8 [tk dQarkex ) oures

N-(1,3,4.6 11;3,%%%1%@?&%9&?9&%&1%% Eytlo,fagRam 0ot i of

acid, et hyI eSter bisnal edte suspenS| f 2,3,4,6,1
1, 11a- hexahy diEsarhple 38 (¢)dbP4ig, .68 piremeastissolvedinwarer Hiasifiedwith dilute fodivb6 g,

43 ot i n REERRR A il ol RRBiEttl T R R BBt el

for 0.5 h to solvent @idohéengRBPlogive tﬁea&eeﬁa@emsioaa(om 198%3. Thislwis k2REn WRS
added et hyl net hanesulfonate (1.4 20 _and heating was continued for 20

hto give a cF‘é‘ﬁ?‘O%"o@éFﬂ)cﬂﬁ‘ '°§6‘1“6‘éﬁ‘9 Qa3 sc%em)ma@@enc (10 miy e added.

resi due was di hﬂ'{hlw d'bén

into di chl or onet hane. ‘Igﬁreeaé%i ecfhgrgg%m c%ﬁgégiﬁh%g%gg?%?&%ate
concent r atied. a Siogle portion and mmwmssgn@pbqfooﬂ ht ‘Flee sobid v eoliegtedsd give thegel |

usi ng 2% net hanoal h t lyent, gave
the free base m%gs E‘/é)e L&Qﬁﬁcﬁe%ﬁ&’/ﬁ?ﬁh%%“lm ﬁaﬁggsﬁ?}%@“ﬁas

di ssol ved in d&ﬁa&ﬁm&haté&mmsol\emdyamémbada@vatuéﬂ'o&&gsxdﬂct&%dmaj was
added. The sol uti on was, heat to effect dissolution and affer. cooling
overni ght t he™g$34dgd ths ja g‘“’ solid af‘&&%l“é@"a@“é"ﬁ‘ﬁ‘ ghte ’P"‘gﬁ“&é&?ﬂ“ )(1.19
g ,CT;S g?z/%a/ 0142?;'::4255121 so&ilnlhSdioBAE 110 ml). The solEiSH Wishestdd at 95 °C for 1 h. V}Qo& 7/ 17344

N- (1, 2, 3, 35 10evaparagiexefttheimethanal ynder rsfvged presyire., slvqm%etlnwmmy#)%sshm dot hi o

ic acid. was collected and washed with water to give, after drying in air, the title compound as 2
pale yellow solid (0.89 g, 77%), m.p. 192-3 °C (dec).

20 To a suspension of 1-(1,2,3,5,10,10a-hexahydropyrrolof2,1-blisoquinolin-7-yl)-2-thiourea
(0.86 g, 3.5 mmol) in isopropanol (8 mi) was added methanesulfonic acid (0.34 g,
3.6 mmol) in isopropanol (8 mi}. The resulting solution was heated at reflux for 0.5 h to
ensure complete sait formation. To the reaction mixture was added ethyl methanesulfonate
(1.3 ml) and heating was continued overnight to give a clear coloriess solution. The solvent

25  was removed in vacuo and the residue was dissolved in water, basified with potassium
carbonate, and extracted with ethyl acetate. The organic phase was washed with water,
dried over magnesium suifate and concentrated in vacuo. The solid was taken up in an equal
volume of ether and cyclohexane. This solution was treated with decolorizing carbon,
filtered and evaporated in vacuo. Trituration of this solid with a minirnum amount of

30 cyclohexane gave the title compound as an off-white solid (0.60 g, 63%),



thyl ester (a)
(1, 2, 3,5, 10, 10a- Hexahydr opyrrol o[ 2. 1- b] i soqui nol i n-7-yl)-2-thiourea

, 2,3,5,10, 10a- Hexahydr opyrrol o[ 1, 2- b] i soqui nol i n-7-am ne hydrochl ori de 5
Exanple 38 (c), 1.04 g, 4.63 mmol) was dissolved in water, basified with
i lute sodi um hydr oxi de and extracted twice with dichl The

sol uti on was WPPVEP# and the sol vent was concentrated %o give the

free base as a solid (0.86 g, 99% . This was taken up in acetone (25
m) and trifluoroacetic acid (0.52 g, 4.6 grn in acetone (10 m) was
added. The reaction m xture was heated to reflux and benzoyl

| sot hi ocyanate (1.2 m) was added in 10 a single portion and heati ng was
continued for 1 h. The solid was collected to give the i nternedi ate as
a white solid (pdB-t01°%€7% . The filtrate showed the presence of mainly
desired internedi ate and the solvent was renoved in vacuo. To the residue

t hus obt ai ned was added the internmediate white solid and the m xture

was taken up i agol (30 m) and 2.5M sodi um hydroxide (10 m).

The sol ution was heated at 95 [err]C for 1 h Upon 15 evaporatlon of t he
met hanol under 2109 R :: pdiseryuin ham i ‘

was coIIected aap

e
1
1
(
d

.|ng in air, thetltle

conmpound as ‘a L e alisgquingling = 195_3 [err] C
(dec). (b)To 9—mn'o-1 2 3,5 6 IOb-hcxahydmpyrroio[Z,1—alnsoqumolme hydroch]ondc _
N-(1,2 3,5,10, 10a- Hexahégro 1H pyrrol o -bl'i soqui nol 1 n-7-yl ) carbam dot hi o
ic acid. dExample 31 @9, 2he) inmeganol M)Waéﬂed concentrated hydrochloric acid

1-(1,2,3,5, 10, 3(@%7%%&1&% X&ﬁr%ﬁ%ébén?bbﬁxgﬂa G th}«%&.mrssgsd

(0.86 g, 3.5 mwol) 1 n isopropanol nmet hane fonic a
(0.34 g, Ingr leydrostnatgrobmpmma wmt Jompldweins 1 The nejalys was filkaredras

heated at r fI ens,u e s 0 0 the

reaction m xture vvasthg%’g'cg 'é’f'?lvy u cfﬁeéiﬁ g‘ﬁﬁe@”m m(’isénﬁivf&alnv@%eatl ng
was continued aiiesomtibhtbasifedovithe2. SM ebdidrh hgdbaad AdhSrbdtict xtractddiiptosol vent 25
was renoved in v uo and the residue was dissolved in water, basified with

pot assi um REhans. Thectracss yere deied s AR omF magREum silfaseand e gani ¢
phase was washegiyshi BmbaldShder reduced prshi€ ol mERAL e&hwﬁh& d § @ice oft replss 2.
concentrat ed |n vacuo The soI id was taken up in an equa ) vol une of

et her and cycl dh 62| zi ng car bon,

et e n 6 otn
e o i et 5ok b £ .
(0.60 g, 63% . acetone (28 mi) wiM@dded/ viflGotdacetic acid (0.894 g, 7.85 mmol) in acetone (28 ml),
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mp. 98-101 [e r’p]:.tnuxmre was he%m gentereflux and benzeylisothiocyanate (1 .99 mi) was added.

The reaction mixture was heated at reflux for 3.5 h and after cooling to ambient
temperature the solid was collected to give the intermnediate (2.14 g). This solid was taken
20  op in methanol (25 ml) and 2.5M sodium hydroxide (10 mi) was added and the sclution was
heated at reflux for 1.5 h. The reaction mixture was cooled to room temperature and the
solid collected and washed with wates. The methanol was removed from the filtrate and the

solid coliected from the aqueous slurry. The total yield of the title compound, as a white
solid, was 1.04 g, m.p. 185-7 °C (dec.); MS (M+H)"* 248,

To a stirred mixture of 1-(1,2,3,5,6,10b-hexahydropyrrotof2,1-a)isoquinolin-9-y1)-2-

thiourea (1.0 g, 4.04 mmol) and ethanol (20 ml) was added methanesulfonic acid

(0-262 ml, 4.04 mmol). The mesylate salt precipitated. After stirring for a few minutes, ethyl
30  methanesulfenate (1.3 ml) was added. The reaction mixture was refluxed, with stirting, for



———

e

N-(1, 2, 3,5, 6, 10b- Hexahydr opyrrol o[ 2, 1-a] i soqui nol i n-9-yl ) car bam dot hi oi c
acid, ethyl ester 5 (a)

9- Ami no-1, 2, 3, 5, 6, 10b- hexahydr opyrrol o] 2, 1-a] i soqui nol i ne To
9-nitro-1, 2, 3,5, 6, 10b- hexahydr opyrrol o] 2, 1-a] i soqui nol i ne hydrochl ori de
(Exanple 31 (b), 2.0 g) in nethanol (100 m) was added concentrated

hydr ochl or wo ®rarsd4 (0.67 mM) and 5% pal | adi um on car (RSTSEII4y) . The

m xture was hydrogenated at 50 psi on a Parr Hydrogenator. Hydrogen
upt ake was conmplete in 1.0 h. The catalyst was filtered 10 off and the

sol vent renoved under reduced pressure. 68he residue was dissolved in water,
the solution basified wth 2.5M sodi um hydroxi de and the product extracted
into di chl oronet hane. The extracts were dried over anhydrous nagnesi um
sul fate and . r ield the
title conpoun 'g:lsu" ala){e%?igéﬁ:g%og a?}ig)%@gagﬁ%l ﬂ&i mgr%§¢395'§?§6% %ﬁc‘x

1-(1, 2,3,5, GAMmeWMQEm inﬂ]ah&mﬂukiﬁglfdrran&heflzjzh%dvbmur ea 15

To 9-am no-1, 2, 3,5, 6, 10b- hexah opyrrol o[ 2,1-a]isoquinoline (1.48 g, 7.85
mol ) in m‘&@ét“bﬁé“l{’%’“ 01%%*&9096% Bodex redyced pressuze- The wodugy, 7. g5
mmol) in ace - ogﬁﬁ, l e refl ux
and benzoyl i gﬁ,%@%g‘ﬁ’%ﬁ %‘Fmﬂ&h%ﬁv‘\gg a &%@ﬁseéh%oggtg?%% m xture
was heat ed aprodwet isalatetl by e&'&m mmdiﬂaﬂqrenﬂbml Thag:rtcb peaductoras purified by

tenmperature the solid was c | the i.n rrredlate (2.14 g). This
solid was taﬁlgﬂm?ﬁgm "is'ﬁ'g §§%ﬁ%§“§ﬁ l’hydrom de (10

m ) was addedichibfbmrizthan& c!wbh:emmg@phed matchemae@nsamvédafa hweﬂfymicew:hb The
reaction m xture was cooled to roomtenperature and the solid

col | ect ed anéP Iytionclagifiog. apd theg egncentrated BEsH IThif s FPRBTbUbIng CYFPheRanes | | t r at e

and the {,J %u:?%&&E&Eﬂm&é&’fﬂéﬁﬁﬂ%ﬂ%ﬁ&%h&édﬂ&%cﬁﬂﬁn&%&haMd&Ld of
the title conpo sol | : g, mp. 18 [err]C
(dec.); NB ( htodidtésolaed 2382 25 m.pc)l6-7 °C; MS (M+H)" 276.
N-(1, 2, 3,5, 6, 10b- Hexahydr opyrrol o[ 2, 1-a] i soqui nol i n-9-yl ) car bam dot hi oi c

aci d, ethyl To a stirred m'xture of

1-(1, 2, 3, 5, 6 EXAhplwgxahydropyrrol of 2, 1-a] i soqui nolin-9-yl)-2- t hi our ea
(1.0 g, 4. 04 rrm)l and et hanol (20 ) vvas added met hanesulfonl c acid
(0.262 ey 1 fa-Fetrahydrc fof. benzo; p-&r stirring for a

f ew m nut es,
m Xt ure was
PCT/ SE96/@14228

b AP
for anot her ZR)-§)- zi-pmdldid&mhanol (215t 18 amol) and-EMbohe-pyridinEvemplek (ISinln was
vater the stbrmsn SHRRPEEvE SRS M EaFBEHEL SOV sria At el
extracted with dichloromethane (2 x 100 mi). The combined extracts were washed with water,
20 dried over magnesium sulfate, filtered, and concentrated to a oil. The oil was dissolved in
isopropanol and treated with isopropanol-HCL The salt was collected by filtration (15.2 g, 46%),
mp. 147-149 °C.
(b) 7-Nitro-2.3.4,11,11a-tetrahydro-1H.SH-pyrrolof2.1-c)[1.4lbenzoxazepine
hydrochloride
25 To 1-{{2-Fluoro-5-nitrophenyl)methyl)-pyrrolidin-2-methanol {(1.97 g, 6.77 mmol) in
DMSO (30 ml) was added 25% NaOH (3.25 g). The mixture was stirred for 1 h, dumped
into water, and the solids filtered off, The solids were washed with water, dried in vacuo,
dissoived in isopropanol, treated with isopropanol-HCl, and the sait filtered off (1.41 g, 77%),
mp. 253-255 °C.

£1.3 n1) was added The reaction
' WO 97/ 17344




5 product isolated by extraction into dichloronethane. The crude product

was purified by chromat ography using silica gel and 5% net hanol
saturated with ammonia in di chl or onet hane. The chronat ographed
mat eri al was dissolved in hot ethyl acetate, the solution clarified,

and then concentrated to dryness. This was repeated using cycl ohexane.

The product WOS™PAYA triturated in a small anount of hot etf&FEMYHLSy xture
cooled and the 10 product isolated (0.382 g); mp. 116-7 C; M5 (MtH)[err]
276. Exanpl e 45

(+)-N-2,3,4,11, 11a- Tetr ahydr o- 1H, 5H pyrrol68[ 2, 1-c] [ 1, 4] benzoxazepi n- 7-

yl ) car bam dot h| oic acid, ethyl ester bisnaleate 15 (a)

1- ((2-Fl uoro-5- nitrophenyl)nethyl) pyrrolidin-2-methanol hydrochl oride

To 2-fl uoro- SW%qbﬁqzahgqbyg, droAQd, Sk - F?Tm: anol (200
m )" was added R-(-)- 3rro| |§I‘;Inerr§lto ano ]P ‘%]gelﬁp’&g%ﬂli'téarr%l and 8M
bor ane- pyri di riéQmmpll) in methanol (50@nlyand hydrogehatedrat 5Q psi ie thageesenté gfaed f or

24 h, concentr wat er xtracted with

di chl or onet hane %uq&%ggérﬁ%%dp#ge co% t%@egw%%?‘ég%@ém‘t%t er,
20 dried overtoa'&gneszgnlam%)‘,ﬁipe&{sﬂc_ered and concentrated to a oil. The
oil was dissol ropanol and treat ed W th |sopropanol HCI The
salt was co’llég SE P4t ydros H.2Hepymrolof2 azgpine- B i)

(b) 7-Nitro-2Biofedl 1lla- tetrahydro 1H 5H- pyrrol o[ 2. 1- c][l 4] benzoxazepl ne
hydrochl oride 25 To

1- (( 2- Fl uor o- SForif- !mmpﬁéﬁ;lll)lri&!duyh»drqayﬂrﬁi-pmab[mwt[ﬂminniox(tﬁzpﬁi’ (Wgb. 77

Uirted for 14" TR B 157 PG R0dp bR oo dapiiafoi R By 1O The

solids were wasiRexe mstﬂnomttelt:ﬂud,rmﬁdmmadvca@mx cooled, andGvasopdnd® Thé 6l was
i sopro anol t e ro noI and the salJt filtered off (1.41
g, F7)7%p diﬁsrf?l eﬁfg\?&’gﬁmﬁg‘?"r \( watcr The organic layer was dried over (

7- ANi N0- 2, 3, 4, afnchibfisulbits, BRGH, S bbhcBHrR b 2 b@hRichwlubel it DERAP K ARGk E
WO 97/ 17344

PCT/ SE96/ 014 23eaction. _69
(73N|0t7r31234(g§1 13 oSk 7 _
hydr ogenat ed %M|thlﬁe®m 1@iction, d:ssolvcd mai:&iawl(mom)awahuedof 10%

Lo o sol | (2 2 o i e s Lre?rfieée?@’éf%sﬂm%s ol was Svapbraied off and
17Be|n)zoyl 3- (zb&qmapﬁaaxa&tﬁwmmwmnﬂj heoombinkd uddiPeRe 0xazepi ne
-y

washed with water, dried over magnesium sulfate, filtered, concentrated, and chromatographed
over silica gel cluting with 5% methanol in chloroform to yield a glassy solid (3.31 g, 28%, two

steps).
20 (f) (+)3N-2 = - ~ 1 1-c][1.4]benzox in-7-
I)carbamidothioic acid, ethyl bismal

To (2,3,4,11,11a-tetrahydro- 1H,5H-pyrrolof2,1-c][1 ,4]benzoxazepine-7-yl)thiourea (3.31 g
12.6 mmol) in ethanol (20 ml) was added methanesulfonic acid (0.815 mi, 12.6 mmol) followed
by ethyl methanesulfonate (1.74 ml, 16.4 mmol). The mixture was heated under reflux for 10 h

25 (an additional equivalent of ethyl methanesulfonate was added during this period), cooled, and
evaporated. The remaining oil was dumped into water, made basic with 2N NaOH, and
extracted with ethyl acetate (3 x 100 ml). The combined extracts were washed with water, dried
over magnesium suifate, filtered, and concentrated to a solid which was recrystallized from ethyl
acetate-hexane. The solid was dissolved in ethanol and treated with 2.1 equivalents of maleic

30 acid. After trituration with ether solids formed (1.17 g, 18%),



To-7-am no-2, 3,4, 11, 11a-tetrahydro- 1H, 5H pyrrol o[ 2, 1-c] [ 1, 4] benzoxazepi ne
(9.0 g, 44,1 nmmol ) in acetone (150 mM) was added benzoyl

i sot hi ocyanate (14.4 g, 88.2 nmol). The m xture was brought to
reflux, maintained for 0.5 h, cooled, and evaporated. The oil was 10

di ssolved in Q&ﬁgloronethane and washed wth water. The organic |ayer was
dried over esiumsul fate, filtered, and concentraggg%&%wﬂégl

whi ch was used i mMmedi ately in the next reaction. e

(2,3,4,11, 11a- Tet rahydro- 1H, 5H-pyrrol o[ 2, 1-c] [ 1, 4] benzoxazepi ne-7-yl ) t hi our
ea To the crude material fromthe preggeedi ng reaction, dissolved in
nmet hanol (100 m ), was added 15 2N NaCOH (40 m ) and the m xture brought
to reflux (1 h). The nethanol was evaporated off and t he agueous phase
extracted mﬁthtmph?&&&tﬁlﬁﬂg+ég4x¢yggz ) %he conbi ned extracts were
washed with water, dried over naghesi Ul hte, filtered, concentrated,
and chr or mat ogr aphed over silica gel eluting with 5% nethanol in
chloroformto yield a glassy solid (3.31 g, 28% two steps). 20 (f)
(+)-N-2,3,4,11,11a- Tet rahydr o- 1H, 5H pyrrol o[ 2, 1-c] [ 1. 4] benzoxazepi n- 7-

yl ) carbam dot hi oi c acid, ethyl ester bisnaleate To

(2,3,4,11, 11a-tetrahydro-H, 5H pyrrol o[ 2, 1-c] [ 1, 4] benzoxazepi ne-7-yl )t hi oure
a (3.31 g, 12.6 mml) in ethanol (20 mM) was added net hanesul fonic
acid (0.815 m, 12.6 mmwol) foll owed by ethyl nethanesul onate (1.74
m, 16.4 mmol). The m xture was heated under reflux for 10 h 25 (an

addi tional equival ent of ethyl nethanesul fonate was added during this

period), cool ed, and evaporated. The remai ning oil was dunped into

wat er, made basic wth 2N NaCH and extracted with ethyl acetate (3 x
100 m). The conbi ned extracts were washed wth water, dried over
magnesi um sul fate, filtered, and concentrated to a solid which was
recrystallized from et hyl acet at e- hexane. The solid was dissolved in
ethanol and treated with 2.1 equivalents of maleic 30 acid. After
trituration with ether solids fornmed (1.17 g, 18%, WO 97/ 17344
PCT/ SE96/ 01425 70

mp. 123-124 [err]C, [err] + 29.4[err] (c 1.162. nethanol).
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1. A conpound of fornmula (1) [err] 5 wherein: reepresents =+
NR[err], S, O CHerr] or a bond; Rlerr] represents S-alkyl Cl1 to 3 or
a five nenbered heterocyclic aromatic ring containing 1 tGcrsesdiezs

het er oat ons Y&&T8¢#%8d from O Nand S optionally substituted at a carbon
atom by one or nore groups sel ected from hal ogen, trifl uoronethyl,
alkyl C1 to 6, nitro, or cyano; 10 R[ercj&] represents hydrogen, alkyl Cl
to 6, -(CHerr])[err]OH -(CHerr])[err]OCAr or -(CH err])[err]Ar

Rl err] represents hydrogen, alkyl Cl to 6, -(CH err])[err]CH,

-(CH err])[err or -(CHerr])[err]Ar; Rl err] represents hydrogen,
alkyl Cl to 6.7 - [err])[err]OH, -(CH err])[err]QAr or -(CH err])[err]Ar,
Rl err] represdnt & dopngowngefiformplayl) CL to 6, -(CH err])[err] OH,

-(CH err])[err]QAr, -(CHerr])[err]Ar, -(CHerr])[err]COOR[ err] or

-(CHerr])[err]CONRlerr]R[err]; 15 or either Rlerr] and R err] together
or Rerr] and R err] together r@present a chaig? -(CHerr])[err]- or

-(CHerr])[err]Y(CHerr])[arrl/f; Aryrepresents a phenyl ring, a six
nmenber ed heterocyclic ar ommfT A\ri ng al ni\ng one or
NH R (1}
N
\R4
RS
s wherein:

X represents NR®, S, O, CH; or a bond;

R' represents S-alkyl C1 to 3 or a five membered heterocyclic aromatic ring containing 1 to
4 heteroatoms selected from O, N and S optionally substituted at a carbon atom by one or
more groups selected from halogen, trifluoromethyl, alkyl C1 to 6, nitro, or cyano;

10 R’represents hydrogen, alkyl C1 to 6, -(CH;)4OH, -(CH.)4OAr or -(CHy)pAr:
R’ represents hydrogen, alkyl C1 to 6, -(CHy)yOH, (CH),OAr or (CHa)pAr ;
R* represents hydrogen, alkyl C1 to 6, -(CH,)cOH, ~(CH,).OAr or -(CHz)pAr;
R’ represents hydrogen, alkyl C1 to 6, -(CH)qOH, -(CH,)qOAr, -(CH)pATr,
-(CH,4COOR?® or -(CH,){CONR’R'%;

15 oreither R? and R* together or R* and R® together represent a chain -(CHz)py- or

~(CHz) Y (CHa)p
Ar represents a phenyl ring, 2 six membered heterocyclic aromatic ring containing one or
two nitrogen atoms, or a five membered heterocyclic aromatic ring containing 1 to 4
heteroatoms selected from O, N and §, which phenyl ring, six membered heterocyclic

20  aromatic ring or five membered heterocyclic aromatic ring may be optionally substituted by
one or more groups selected from alkyl C1 to 6, alkoxy CI to 6, halogen, nitro, cyano,
perfluoroalkyl C1 to 6, phenyl or a five membered heterocyclic aromatic ring containing 1
to 4 heteroatoms selected from O, N and S;
Y represents O, S or NR';



RS

two nitrogen atons, or a five nmenbered heterocyclic arorra”lmmunﬂ“ ulm m
tontaining 1 to 4 het eroatons selected fromO N and
ring, six membered heterocyclic 20 aromatic ring or five ménbéred *

het erocyclic aromatic ring may be optionally substituted by one or
nore groups selected fromalkyl Cl1 to 6, alkoxy Cl1 to 6, hal ogen, nitro,
cyano, weevhsador oal kyl ClL to 6, phenyl or a five nenbRECHIENNBIEY ocyclic
aromatic ring containing 1 to 4 heteroatons selected fromO, N and S;
Y represents O, S or NRerr]; WO 97/ 17344
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mrepresents an integer 3 to 5; r and p i ndependently represent
integers 1 to 3 save that r+p shall be in the range 2 to 4: Rerr],

Rlerr], R[er pirepmpeatsran iniepar Rodkr] i ndependent|y represent hydrogen or aI kyl

a t 6 {
pyrrgl I di nyl rax?anop kaﬁkﬁk& ﬁ:&ggxﬁqgﬁgﬁg}%{ﬁiﬁﬁ ﬁ“%?“eﬁ‘g'?‘:o'g‘?{ zzlt?1§1 or
pi per azi nyl R°,§l?bﬁtkfan1d§tl‘ bylepgndengly Fipeoserit hydrogen or Blkgr@{ toéepr esent s al kyl Cl

to 6 or a grou GH r ese t henyl optionally
subst i t ut ed 89&%93 d{’g‘ ‘Q"& 8‘&8@‘“&5’%8&"1‘6 Forpholingl kyl ClL to 6, alkoxy
Cl to 6, hal egahydrslidquinclingy, piperaging, aﬁplﬁ&uﬁryomﬂaﬁﬁxwd by groupR™w and d

i ndependently represent an integer 0 to 6; to h, g and b independently

represent anlﬁ‘ntggmuslallwaBt,oéoragr@pr-é(pHﬂﬁQnts an integer 2 to 6; t
represents an integer 1 to 5; provi ded t hat when X represents
NH O CH] er (Qreprescatsipheny! eptignally 5?‘??8“%@@?’ Qe AEMPICEFIUPS s"é’{"@ﬁ‘rﬁ""&and Rlerr]

each 15 re q No 61 Rl ent hydrogen or
Skyl 1 1o ARl GURbHI %*?Z‘*%fes“i‘ﬁflf’ﬂ'%é??‘?ﬁ‘°’8ﬁ§9‘%, then d

represents arv,wmaégmdeaen@@ﬂsrepresemmamssp@ i somers and racenat es
t hereof apd h&mﬁﬂﬂkﬁcﬁhﬁ?’m e&ﬁ%&gﬂﬁ%%s t her eof . 2. A conpound

of formula (1), according t alm 1 erein Rlerr] represents 20 S-al kyl
Cl to 3 or acrepresensnn miagemdtodne het eroat om sel ected from O, N and S.

t represents an integer 110 5;

provided that

(a) when X represents NH, O, CH; or a bond and at the same time R?, R® and R® each
15. represent hydrogen, then R* does not represent hydrogen or alkyl C1 to 6;

(b) when X represents NR®, O or S, then d represents an integer 1 to 6;
and optical isomers and racemates thereof and pharmaceutically acceptable salts thereof,

2. A compound of formula (I), according to Claim 1, wherein R! represents
20 S-alkyl C1 to 3 or a ring containing one heteroatom selected from O, N and S.

3. A compound of formula (T}, according to Claim 2, wherein R’ represents thienyl.
4. A compound of formula (I), according to Claim 3, wherein R’ represents 2-thienyl.
5. A compound of formula (f), according 1o Claim 2, wherein R? represents S-ethyl.
6. A compound of formula (I) which is:

N-(3-methyi-1,2,3,4-terahydroisoquinolin-7-yl)-2-thiophenecarboximidamide:,
30 N-(3-ethyl- 1,2,3 4-terrahydroisoquinotin-7-yl)-2-thiophenecarboximidamide;



i oyt 4 W compound of ormala (1) aceordi ng t ol I MREAFIREL N

wherein R err] represents 2-thienyl. 25 5. A conpound bf fortnulMa €1)*
according to Claim?2, wherein Rlerr] represents S-ethyl. 6. A
conpound of formula (1) which is: N-(3-nmethyl -1

,2,3,4-tet ra\’f?&?’bp%qui nol i n-7-yl)-2-thi ophenecar boxi m damrgg;sn%%’“zs
N-(3-ethyl-1,2,3,4-tetrahydroi soqui nolin-7-yl)-2-thi ophenecarboxi m dam de,
WO 97/ 17344
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N-(1,3,4,6,7,11b- hexahydr o- 2H benzo[ a] qui nol i zi n- 10-yl ) - 2-t hi ophenecar boxi m

i dam de; oo . o e e
N- (1, 2, 3, 5, 6, 100 FiEhSad tieranyrg 26+ benzofalquinofigin: 10-y-2-shiphenecarboximidamide;
t hi'ophenecar boxi MN-(la3,86,10b-hexahydropyrrolo[2,1-ajisoquinolin-9-yl)-2-
N- (4- hydroxy-2..3,4, 5-tetrahydro- 1H 2- benzazepi n- 8-yl ) -2-t hi ophenecarboxi m d
am de; 5 lﬂ -1‘!‘%5‘%%& hyl)-1, 2, 3, 4-t et rahydr oi soqui nol i n-7-yl)-2-
}\F |( (ip hen ﬁ car box Ib m-dlamdebxyh ' I2,3i4,52-t<=§'au:1ydro-lH-zF]I:temr.azd gpin-S-y_l)-z-tlhi_ophc;\ecalrt;oxiénidanﬁde;
- met hoxycar bqn t -1, 2, -t et rahydroi soqui nol i n-7-yl)-2-
t hi opheneca¥ boxi a\gﬁli-&&yd%xyethyl)-l2,&%@;@9@%&1}?@-@ soqui nol i ne- 1- aceti ¢

aci d- 7-yl') - 2- tybpieheafeRimanidg dam de; 10 N- ( 1- am nocar bonyl net hyl -
1,2, 3,4-tetrahydroi soquinolin-7-yl)-2- t hi ophenecar boxi m dam de:
N (2, 3- di met hyl - N-g-methoxysarpeylrastyi-d Sefst-sBalyrdrojsoguinolin-1-yli-8phenecar boxi mi dam

| de; bl BRldce?. 3, 5.
10, 11, 11a- hexahydr o- 1H pyrr ol q[ 2,1-c][1, 4] benzodi azapi n-7-yl) - 2-
t hi ophenecar boxi ri¥-tla#d.g¢erahyiroisoquinoline-1-acetic acid-7-y1)-2-thiophenecarboximidamide;

N-(3-propyls 1, 2, 34 Eﬂmé Laodish Rl p L) - 2- 1 hiophenecar boxi m dam de;

(+)-N-(3- etmhyl - 1%?13%@5t et rg%%@g??dg’gitﬁian-l%umgﬁ?Sﬁi@gphenecaboxi m dam d
e; ( -thiopheh&atbiokipriidamide:

, 2, 3, 4-tetrahydr g Lnalins 44yl =2 thi ophenecarboxi m dami de;., .

N ( 3- et hyl - 2- net %ﬁ?&ﬂg@yhﬂ%&%@ i ‘F%‘B‘Bﬁﬁ?n%@ri 3°§’F‘13"- rHXTAIRIAL c ar boxi m
i dam de; (-MN-(10-methyl-2,3,5,10,11,11a-hexahydro-  H-pyrrolo{ 2, 1-c]{ 1 4]benzodiazapin-7-yl)-2-

gh?oghgnégaéé -.ﬁﬁéﬁ%&éﬁ%ﬁlﬁgnzo[ b] qui nol i zin-8-yl)-2- 20
N- (5, 7, 8, 93510, 11 N-{apropyl A dieditndmotphitndih, RyipRivkestiehdtabbimBtaide; 2-
(+)-N-(3-ethyl-1,2,3,4-tetrahydroisoquinolin-7-y1)-2-thiophenecarboximidamide;
(-)-N-(3-ethyl-1,2.3 4-tetrahydroisoquinolin-7-y1)-2-thiophenecarboximidamide;
N-(3-ethyl-2-methyl-1,2,3,4-tetrahydroisoquinolin-7-y1)-2-thiophenecarboximidamide:
N-(1.3,4,6,11,1 1a-hexahydro-2H-benzo[bjquinolizin-8-y1)-2-
20 thiophenecarboximidamide;
N-(5,7.8,9,10,11,11a,12-octahydroazepino{ 1,2-bJisoquinolin-3-yl)-2-
thiophenecarboximidamide;
N-(2-(2-hydroxyethyl)-1,2,3 4-tetrahydroisoquinolin-7-y1)-2-
thiophenecarboximidamide;
y13 N-(6,6a,7,8,9,10-hexahydro- 12H-pyridof2,1-c]{ 1,4]benzoxazepin-2-y1}-2-
thiophenecarboximidamide;
{(+)-N-(1H,5H-2,3,11,11a-terahydropymolo[2,1-c}[1,4]benzoxazepin-7-yl)-2-
thiophenecarboximidamide;
(-)-N-(1H,5H-2,3,11,11a-terahydropyrrolo[2,1-c]{1,4]benzoxazepin-7-yl)-2-
30 thiophenecarboximidamide;




——

ENT“( gp?gm;;:/g; g%la?h??;n geZ 3, 4-tetrahydroi soquinolin-7-yl)- 2“!'“!““"] “lnu “'Isl " l!l‘

t hi ophenecar boxi m dam de; 25

N- (6, 6a, 7, 8,9, 10- hexahydr o- 12H- pyri do[ 2, 1-c] [ 1, 4] benzoxazepi n- 2-yl ) - 2-

t hi ophenecar boxi m dam de;

(+)- N (1H, SKod9/813d4l, 11a-t et rahydropyrrol o[ 2, 1-c] [ 1, 4] benzocasepai42s- yl ) - 2-
t hi ophenecar boxi m dam de;

(-)-N-(IH 5H 2, 3,11, 11a-tetrahydropyrrol o[ 2, 1-c] [ 1, 4] benzoxazepi n-7-yl ) - 2-

30 thi ophenecar boxi m dam de; 74 WO 97/ 17344

PCT/ SE96/ 01425 74
N-(2-ethyl -2, 3,4,5-tetrahydro-1, 4- benzoxazapi n-7-yl ) - 2-t hi ophenecar boxi m da
m de; N-@Lettiyb 234, 5-RirahydrdSt,4-birizokusalin 7 35 Aihibphenszabtxiridimidd,- Y| ) - 2-

t hi oph b d
N_l(gpbgggg:/?r O)r(ré'rnh o ?gzﬁwwyd#ﬁmdﬂ?@“b%ﬂh?dl azapin-7-yl)-2- 5
t hi ophenecar tggg;;

N-(1-(N, N-dieth no carbo met hyl 2, 3, 4-tetrahydroi soqui nolin-7-yl)-2
- t hi ophene B@Yzﬂ h%“iﬁetrahydm- e—bpmzodmzapm-'l-) -2-

- pyrrolidinyl Bﬁﬁ'ﬂé}m 2,3, 4-tetrahydroi soquinolin-7-yl)-2-
t hi ophenecar gg@lﬁqpﬁam e; 10 ck:
N- ( 1- nor phol i ny Ibb@ir(bthﬁ'ﬁieﬂwﬂdﬂyho)q_a,rmnsl;wdwbﬂﬂéwwmqmumm#-ﬂ)—gﬁl ) - 2-

t hi ophenecar Qaxi.m 1de:, ..
N-(1-(((et hy%%%%%?&%%%et hyl -1, 2, 3, 4-t etrahydr oi soqui nolin-7-yl)-2-

t hi ophenecar boxiN«{lejgmolidinylcarbonylmethyl-1,2,3,4-tewahydroisoquinolin-7-yl)-2-
N (1- pi peri dldié&l car gﬁ%?%g“n&at hyl 1,2, 3,4-tetrahydroi soquinolin-7-yl)-2- 15

t hi ophenecar

N- ( 2- (2- hydr oxym-nwhbmﬂoxﬁy&aﬁoﬁwxnmw N4-{duaRydisisogainelin- HyB2y| ) - 2-

t hi ophenecar baxi.m dam de;
(4+)-N-(1,2, B@W bﬁ’é‘m%pyrrol o[ 2, 1-a] i soqui nol i n-9-yi) - 2-

t hi ophenecar boxing HamiAB)carbonyl)meth 1~1 2,3 4-terahydroiso umohn-7-yt)~2—
(-)-N(1,2,3,5, 6 10 hexahydropyrrolo 1-a]isoquinolin-9-yl)-2-

t hi ophenecar
N- ( 3!04, 5,6,11, 1%(1@%&3&&&%ﬂlmﬁﬂ:ﬂﬂhﬁas&hh§mﬂvﬂymi n-8-yl)-2-
15 thiophenecarboximidamide;
N-(2-(2-hydroxyethyl)-2,3,4,5-tetrahydro-1H-2-benzazepin-8-yl)-2-
thiophenecarboximidamide;
(#)-N-(1,2,3,5,6,10b-hexahydropyrrolof2, 1 -a}isoquinolin-9-yl)-2-
thiophenecarboximidamide;
20 (-)-N-(1,2,3,5,6,10b-hexahydropyrrolof 2, 1-a}isoquinolin-9-yl}-2-
thiophenecarboximidarnide;
N-(3,4,5,6,11,11a-hexahydro- 1H-[1,4]Joxazinof4,3-b}isoquinolin-8-yl)-2-
thiophenecarboximidamide;
N-(2,3,4,6,11,11a-hexahydro-1H-pyrazino{ 1,2-b}isoquinolin-8-yl)-2-
25 thiophenecarboximidamide;
N-(1-methyl-1,2,3 4-tetrahydroisoguinolin-7-yl)-2-thiophenecarboximidamide;
N-(1,2-dimethyl-1,2,3.4-tetrahydroisoquinolin-7-yli)-2-thiophenecarboximidamide;
N-{1-(3-methyl-1,2,4-oxadiazol-5-ylmethyl)-1,2.3,4-tetrahydroisoquinolin-7-yt}-2-
thiophenecarboximidamide; .
30 N-(1,2,3,5,10,10a-hexahydropyrrolo{ 1,2-b]isoquinolin-7-y1)-2-
thiophenecarboximidamide;



t’\[n( gpgezegarli)oa(ll;n ﬂggjaﬂsijr 0- 1H pyrazi no[ 1, 2- b] i soqui nol i n- 8”!'!“! m mﬂ Hllsl “ i!ll

t hi ophenecar boxi m dam de; N-(1 -methyl -
1,2, 3, 4-tetrahydroi soqui nol i n-7-yl)-2-thi ophenecar boxi m dam de:
N-(l 2- di net gl -1.2, 3, 4-tetrahydroi soqui nol i n-7-yl)-2-thi opppasaiLexi m dam

i de: 9717344

N-[1-(3-methyl -1, 2, 4- oxadi azol - 5-yl net hyI )-1, 2, 3, 4-t et rahydr oi soqui nol i n-7-
yl]-2- t hi ophenecar boxi m dam de;

N-(1, 2, 3,5, 10, 10a- hexahydropyrrol o[ 1, 2- b] Y%oqw nolin-7-yl)-2-

t hi ophecar boxi m dam de; WO 97/ 17344

EFC(T é _SE?S{O Sllf‘-25 N-(1-propyl-1,2.3,4-tctrahydroisoquinolin-7-yl)-2-thiophenecarboximidamide; ' °

1,2,3,4-tet rahydMmh&lﬂ@tﬂ-t@&@-lﬂahﬂcﬁqohﬁnd@a?—ﬁﬁi m dam de;

N- (2- et hyl - 3 et rahydr oi soqui nolin-7-yl)-2-

t hi ophenecar bé’g %Fﬁ%ﬁg‘m m&e

N-(1-ethyl -1, 2, 3 Ni¢itettiyl-a (234 iraindsisdqhinelin/?-yl)-2-tRioplicheatbexiridamidexi ni dani de;
5

N- (1, 3, 4, 6,511, 11-HSAH Ll -hexaydne 281-banzelbleyinelizin: Sy Dearhamideshinic acid vty

acid, ethyl ester €St er

N(1,2,3,5,10, 10a hexah dro- 1H pyrraol o[ 1, 2-b]i soqui nolLin yl) car bam dot hi o
ic acid, X ,10a-hexahydro-1H-pyrrolof1,2- b]lsoqmnohn-'}-yl)carbanndothxoxc acid,
N-(1,2,3,5,6, Jeqmgﬁahydropyrrol o[ 2, 1-a]i soqui nolin-9-yl)carbam dot hi oi c
aci d, ethyl 10 Tester

(+)-N-, 2, 3, 4, 11, N:-2.59.6 465 -bexshyrirepsrplo(2: I-alisoquinolind-ylradhpmidathivicacidoethyl7 -

yl) carbam gothipic acid, ethyl ester or an optical isoner or
racemate of any one thereof or a pharmaceutically acceptable salt of
any one thereof. (t)SN-.234ITlla\mmypmjm.swpymiqﬁ;l-a][({4]pcnzagazggifn-|7ned in any
one of C ains Jl)flgl’ ﬂﬁca phar maceuti cal . 8. A

phar maceut i cal orm 'on coO n‘@. sing a conmpound of formula (1), as defined
in any 20 one oforﬂiepumnsomwoﬁpcmmf aopbneahérwfsomaceum&rmipww&areof

or a pharmace ccept able salt thereof, optionally in adm xture
with a phar rrac%iuf’fl%‘gﬂ“?mgﬁ% pt abl e di | uent or carrier.

7. A compound of formula (I), as defined in any one of Claims 1 to 6, foruse as a
pharmaceutical.

8. A pharmaceutical formulation comprising a compound of formula (I), as defined in any

20 one of Claims 1 to 6, or an optical isomer or racemate thereof or a pharmaceutically
acceptable salt thereof, optionally in admixture with a pharmaceutically acceptable diluent
Or carrier.

9. A method of treatment or prophylaxis of human diseases or conditions in which

25 inhibition of nitric oxide synthase activity is beneficial which comprises administering a
therapeutically effective amount of a2 compound of formula (1), as defined in any one of
Claims 1 to 6, or an optical isomer or racemate thereof or 2 pharmaceutically acceptable salt
thereof, to a patient.

30 10. A method of weamment according to Claim 9 in which it is predominantly the neuronal
isoform of nitric oxide synthase that is inhibited.



—

9. A nethod of treatnent or prophylaxis of human di seases ojmm‘ﬁ' ' 'I!m“l
which 25 inhibition of nitric oxide synthase activity is b s *

conprises adm nistering a therapeutically effective anmount of a
conmpound of forrmula (1), as defined in any one of Clains 1 to 6, or an
optical isomer or racemate thereof or a pharmaceutically acceptable salt

t her eof , t owo prgrsant . 30 10. A nethod of treatnent accRFRSEIHOI4S Cl aim 9
in which it is predom nantly the neuronal i soformof nitric oxide

synt hase that is inhibited. WO 97/ 17344
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11. A nethod of treatnent or prophylaxis of hypoxia or stroke or ischaem a
or neur odegenerative conditions or pain or mgraine or for the
prevention and reversal of tol erance to opi ates and di azepi nes or for

the treatnent gf | | L 1l g a

t her apeuti cal I@ e’?{’.‘u&to?%%kﬁnﬁﬂ? ﬁglag%gmgﬁgis?d}rg%}uﬂ%ﬁ%ﬁ?pas defi ned
in any on&uwﬁegﬁlahmcmndlmlﬁOrpﬁnmmﬂmﬁmtbmmmmandwmﬂ@ft her eof
or a pharnmace . [ pat i .

12. A met hod t#’de?‘% ‘Eér?g‘afesacco&%i’ {rfé%l\ agﬁT?Q{Aﬁ“é g‘l“%ﬂ?ﬁ%?ﬂm’“ﬁ% to
be treated 1 s aﬂ&mm&ﬁgm:&aabeﬁn@nybﬁ&ugcmncﬁmmm@ of forinylp @ias defined in

i schaem a, stroke h| c Later cl ero

d .
A net hod of t rBXEHeR ‘%%‘5:‘3‘3‘8. ng P8P ﬂs?ﬁ’?'é’"aﬁﬁg?tga'lr‘?'scf’ﬂn acpgﬂmaﬁugﬁaﬂ[yo be

treated is acc&itabikalt thebeof, to a pdtibnt. A met hod of treatnent according to
Claim 12, wherein the condition to be treated is Anyot rophi ¢ Lateral
Scl erosi s. 15. A method of treatnment according to Claim 12, wherein

the condition {20 Afhethb8df @skuhént according to Claim 11, wherein the condition to be treated is
1o selected from the group consisting of hypoxia, ischaemia. stroke, Amyotrophic Lateral
Sclerosis and pain.

13. A method of wreatment according to Claim 12, wherein the condition to be treated is
stroke.

1s
14. A method of treatment according to Claim 12, wherein the condition to be treated is
Amyotrophic Lateral Sclerosis.

15. A method of reatment according to Claim 12, wherein the condition to be treated is

0 pain,

16. The use of a compound of formula (I} as defined in any one of Claims I to 6, in the
manufacture of a medicament for the treatment or prophylaxis of human diseases or
conditions in which inhibition of nitric oxide synthase activity is beneficial,

17. The use as claimed in Claim 16 wherein it is predominantly the neuronal isoform of
nitric oxide synthase that is inhibited.

18. The use of a compound of formula (I) as defined in any one of Claims 1 to 6, in the
30 manufacture of a medicament for the treatment or prophylaxis of hypoxia or stroke or



one bf Gaims 1106, inthe - mnuracture of a medt carment AN I

treatment or prophylaxis of human di seases or condi tions 1n %hitch® * *
inhibition of nitric oxide synthase activity is beneficial. 25 17.

The use as c|.gi in Claim16 wherein it is predom nantly ranal

i sof or m of %%2?+I’I c oxide synthase that is inhibited. ﬁé}?‘snﬂﬁﬂ . The

use of a conmpound of formula (1) as defined in any one of Clains | to 6, in
the 30 nmanufacture of a medi canent for t treatment or prophyl axis of
hypoxi a or stroke or WO 97/ 17344

PCT/ SE96/ 01425
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| schaemm a of NG atke OPRGIRAELHEAR LI Br flin B3hidralle T Fl W Aleon'aBl € NE
prevention an reversal of tolerance 1O opldtes an I"fazepl nes or for
t he treat ment reversi ofgolacia¢ead opiates and diazepif3.or Tdn¢heurcetniest ofldmigaddiction. Cl ai m 18,
wherein the condition is selected fromthe group 5 consisting of hypoxi a,

i schaem a, stroke, Anyotrophic Lateral Sclerosis and pain. 20. The

use as cl ai mredi9l MhSusd agcihiined\ih Claith 18, iWhereithéltdntiition isSelsdtédie@n the gr 21. The
use as clained in Caim19, wherein the condition is _Amyotrophic Lateral 10
Sclerosis. 5 consisting of hypaxig.dschapmin, strokspfmyofrophisilterad Scigirgs #idpaime condi ti on

is pain. 23. A process for the preparation of a conpound of formula
(1), as defined in any one of 15 Clains | to 6, and optical isoners and

racemat es t herofThgM3F 3sRlineddn Glaime &7 Whesginthe,eongitian is stroke.

21. The use as claimed in Claim 19, wherein the condition is Amyotrophic Lateral

10 Sclerosis.
22. The use as claimed in Claim 19, wherein the condition is pain.

23. A process for the preparation of a compound of formula (I), as defined in any one of
15 Claims | to 6, and optical isomers and racemates thereof and pharmaceutically acceptable
salts thereof, which comprises:

{(a) preparing a compound of formula (I) by reacting a corresponding compound of formula

(ID
X
HoN &> (1)

20 wherein X ,R*,R?, R* and R® are as defined in Claim 1,
with a compound of formula (I)

{III)
Rl L

wherein R is as defined in Claim 1 and L is a leaving group;



Its thereof, which (a) d
IV T ol 3T

with a corrpound of formula (rer)
wherein Rerr] is as defined in Caiml1l and L is a | eaving group;

0 97/17344
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(b) preparing a conpound of formula (1) by reacting a correspondi ng

conpound of formula (1v) [err] 78

[err]

() preparing a compound of formula (D) by reacting a corresponding compound of formula

av
X
HA.H,N R3 (Iv)

wherein X, R?, R*, R* and R® are as defined in Claim 1 and HA is an acid
5 with a compound of formula )

Rl—=y (V)
wherein R is as defined in Claim 1;
(¢) preparing a compound of formula (I) wherein R’ js S-alkyl Ct to 3 by reacting a
corresponding compound of formula (VI)

HZN—( X

wherein X, R?, R®, R* and R are as defined in Claim 1,

10

with a compound of formula (VID)
15

rl—1 (VII)

wherein R' isalkyl C1to3and Lis a leaving group;
(d) preparing a compound of formula (T) in which R* represents alkyl Cl to 6, -(CH,).OH,
C

% -(CH2)cOAr or -(CHy)gAr by reacting a corresponding compound of formula (I) in which
R’ represents hydrogen with a compound of formuia (VI

R1le—01p, (VIII)



wherein X, Rerr], Rerr], Rerr] and Rerr] are as defined i '

HA is an acid, 5 with a conpound of formula (V) mlmmlmmmnnlllll
[err] wherein R err] is as defined in Cdaiml; () Prepartng® a*
conpound of forrmula (I) wherein Rerr] is S—alkyl Cl1 to 3 by reacting a
correspondi ng ¢ nd of forrmula (V) 10 r]
S %09(;&23% wherein X, Rerr], Rerr] R[Pechf 96é?]lgf‘srR[err]
are as defined in Claim1l, with a conpound of fornmula (VII1) 15

[err] wherein R err] is alkyl C1 to_3 and L is a |eaving group;

(d) preparing a conpound of formula (1) i 7% whi ch Rlerr] represents al kyl Cl1
to 6, -(CHerr])[err]OH, 20 -(CHerr])[err]QAr or -(CHerr])[err]Ar by

reacting a correspongding conpound of fornula (l) in which Rlerr]
represents hydthegaR wropresentealiop 61l el 6.0f CH Ol -6Ca)x QA or -(CHa)pArand Lis a

[err] . WD 97/ 17344

PCT/ SE96/ 01423¢aving group; 79

{e) preparing a compound of formula () in which X represents NR® and R® represents alkyl
Cl1 to 6 by reacting a corresponding compound of formula (I) in which R® represents
5 hydrogen with a compound of formula (IX)

R12—1, (IX)

wherein R'? represents alkyl C1 to 6 and L is a leaving group;
(f) preparing a compound of formula (I) in which R* and R* or R* and R’ are joined to

form a chain -(CHa); Y(CH,)p-, Y represents NR” and R represents alkyl C1 to 6 by

10  reacting a corresponding compound of formula (T) in which R’ represents hydrogen with a
compound of formula (IX);

(g) preparing a compound of formula (I) in which R® represents -(CH;yCOOR? and R®

represents altkyl CI to 6 by esterifying a corresponding compound of formuia (I) in which
R® represents hydrogen;

15 (h) preparing a compound of formula (T) in which R® represents -(CH;);COOR® and R®

represents hydrogen by hydrolysing a corresponding compound of formula (T) in which R®
represents alkyl C1 to 6;

(i) preparing a compound of formula (I) in which R? represents -(CH;;CONR’R'® and R’

and/or R'° represents alkyl C1 to 6 by alkylating a corresponding compound of formula (I)
20 in which R” and/or R represents hydrogen;

{§) preparing a compound of formula (I) in which R® represents -(CH,;)yCONR’R"® in
which R® and R* represent hydrogen or R® represents -(CH;);COOR® and R® represents
hydrogen by hydrolysis of the corresponding cyano compound;

(k) preparing a compound of formula (I) in which R® represents -(CH,yCONR’R' by

25 reacting the corresponding amine HNR’R'® with the corresponding acid;



(e) preparing a conpound of formula (1) in which X represents

Rlerr] represents alkyl Cl to 6 by reacting a correspondi ng conpound
of formula (w}) in whrch Rlerr] represents 5 hydrogen with a conmpound of
formula (I X) [err] mmEngsein
Rlerr] represents aI kyl C1 to 6 and L is a |eaving group; z
preparing a conpound of fornula (1) in which Rerr] and R err] or Rerr]
and R[err] are joined to forma chaigp

-(CH err])[err]Y(CH err])[err]-, Y represents NRerr] and R err] represents
alkyl Cl1 to 6 @t% 10 reacting a correspondi ng conpound of formula (1) in
which Rlerr] r@prpesparifiga fnehoRaEsy 16 ound of formulg (IX);

(g) preparing a conpound of for nuﬂégﬁli(]??)mwm ﬁigﬁ Pﬁsg?‘f](cf@ppés&qf@resems
-(CH err]) [ er rfCEEDAL, R 1 ¥ resen alkyl ClL to 6 by
esterifying a correspondrerﬁrgyd%'?ng%) OAf orR) e é“‘fr)cﬁzhommrracnngum[ err]

represents hyCHOBWndmgH&loor(sh h f fo in which
Rl err] represeg‘? ?Wrr] gng m (ré"r"ﬁ HU‘J“?’ﬁé‘ifresents
hydr ogen by hy Z’f rég“ ’Pd'eq tbpmﬁeniﬁmmyl%yféaénﬂgq whi ch
Rlerr] 5 rceptsps:mmgcoaipkuﬂd@koﬁ,m { ri ng a corrpound of
formula (1) i Qma\pr ch a%’err] repr esent S - (v&ﬁ[’er ref%ef%‘sr forpaddehydeand

R err] e ] represents aI kyl C1 to 6 by al kyI ating a

corr espondi ng(m)om'.cp aRb @rfrﬂlb‘f which Rlerr] and/or Rerr]
represents hy r m mb ) preparr ng a@ nﬁ?%ﬁﬂ“ﬁ?ﬁéﬁ!ﬁl‘l@l@@um
\Ig[/hr ch] R e(r]I r]R[ ;f%‘@mgscommup] fqrmular()}xOShich RY fepiebeits'hlydroPen with oxirail CN
err] an er r and WiRrE&RSHEd & Fg&&fzp e represents

-(CHerr]) Ler r%qcﬁlg?[ err]s?fand co%frgé% £es mtcompﬁmqsmubﬂ)’ or
hydr ol ysi $?of @ thes omwgnmalwmsa] h paring a
conmpound of forrmula (I) in which R err] representt;‘crwf °£M§

(Cl-l[err])[errlCO\lR[err] Rlerr] by 25 reacting the corresponding am ne
HNR[ er r] R er r $3-vf*cpmpopad obformslagilyi ng aci d:

W?gflepr ﬁ Fer ]r] rO(ZIrOr gferrt SCl:H?lalr(H ) [Cler ﬁ ]OAr3 an((:IClI:l[ :3;]’ !a) Lerrl Ol-leav”!ﬁ!w llu"ulll IdllI” l"l

R2

X
HoN r3 (11)

N
\R 4
RS
wherein X, R?, R’, R* and R® are as defined in Claim |
18

25. A compound of formula vD,

S r2
- x
NH R3 (VI)

RS
wherein X, R?, R®> R* and R are as defined in Claim 1.

26. A compound of formula X),
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(1) preparing a conpound of formula (1) in which Rlerr] represemds. u s =«
-(CHerr])[err]QAr, R err] represents -(CHerr])[err]QAr, Rerr]
represents - GidhHy [err]QAr or Rlerr] represents -(CH err err] CAr by
reacting the 2 correspondi ng hal o or sul phonate corrpo%ﬁ)'?'gis MY nul a
(1) with an aryl hydroxide; (m preparing a conpound of formula (1)
in which R err] represents nethyl by reacting a 5 correspondi ng conpound
of formula (1) in which Rlerr] represents Bydrogen with formal dehyde

and formc acid: or (n) preparing a conmpound of formula (I) in which
Rlerr] represents -CH err]CH err]OH by reacting a correspondi ng
compound of formula (1) in which Rerr] reprdSents hydrogen w th oxirane;
and where desired or necessary cony i e resul tant conmpound of fornmula
(), or 10 another salt they;2 gguti cal kky, acceptabl e salt

t hereof, or vice versa. 24" nmpgund of formula (11), [err]
wherein X, Rerr], Rerr], Rerr] and R rﬁ\ are as defined in Caiml. |Is
25. A conmpound of formula (VI), [err] 5 R4 wherein X. Rerr],
Rlerr], Rerr] and Rlerr] are as define&in aiml. 20

wherein X, R?, R*, R* and R® are as defined in Claim 1.
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