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. The above definitions apply throughout this specification. These compounds act directly upon dopamine
~ receptor present in renal vascular fracts, and are useful as nephrovascular dilators.

The kidney is an important organ which participates in maintaining homeostasis of the circulatory

system. If blood circulation insufficiency occurs in this organ, renal functions decrease to disrupt homeosta-
40 sis of the circulatory system, thus inducing, maintaining or aggravating diseases of circulatory organs, such
as hypertension and cardiac insufficiency.

Vasodilators and diuretics have been used for the treatment of these diseases, but no known vasodilator
particularly dilates renal vascular tracts. It is also known that conventional diuretics tend to upset the
balance among electrolytes. Dopamine shows diuretic and nephrovascular dilating effects, but it has

45 unfavorable (vasoconstricting and heart-rate increasing) effects, it cannot be orally administered, and its
effect is not well maintained. Thus, there is no drug presently available which is suited for clinical use.

We have tried to develop new compounds which act directly upon dopamine receptor in renal vascular
tracts, can be orally administered, and maintain their effect over long periods.

EP 0040956 discloses 8-substituted 4-(3,4-dihydroxyphenyl)-1,2,3,4-tetrahydroisoquinolines and their

s0 renal vasodilating activity. The substituted tetrahydroisoquinolines of the present invention are structurally
distinct from the known compounds.

This invention provides compounds (l) and salts thereof, a process for preparing them and neph-
rovascular dilators containing them as active ingredient.

Compounds (I} form salts; pharmacologically acceptable salts include inorganic salts such as hydroch-

s6 lorides, hydrobromides, sulfates, phosphates and nitrates, and organic salts such as maleates, fumarates,
benzoates, ascorbates, methanesulfonates and tartrates. '

In the definitions of the formula (l) compounds, "lower alkyl” means C; to Cs straight or branched chain
alkyl, examples being methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butyl, pentyl, etc. "Lower acyl"
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This method comprises cyclization of compound (Il), followed by removal of protective group(s) when
required. Examples of protective groups for hydroxyls in the starting materials (ll) are linear and branched
lower alkyls such as methyl, ethyl, isopropyl and tert-butyl, and aralkyls such as benzyl, benzhydryl and

35 phenethyl. Suitable protective groups for the nitrogen atom(s) include the latter lower alkyls and aralkyls, tri-

) (lowenalkylsilyl groups such as trimethylsilyl and substituted and unsubstituted acyl groups such as formyl,

~ acetyl, propionyl, trifluoroacetyl, tert-butoxycarbonyl, methoxyacetyl, methoxypropionyl and benzyloxycar-
bonyl.

Compounds (I) can be prepared by subjecting compound (li) to intramolecular cyclization by the action

40 of cyclizing agent capable of forming carbonium ion from the alcoholic hydroxyl in compound (ll), such as
hydrochloric acid, sulfuric acid, sulfuric acid in trifluoroacetic acid, polyphosphoric acid, esters of poly-
phosphoric acid, methanesulfonic acid in dichloromethane, hydrogen bromide, and Lewis acids (e.g., boron
trifluoride, aluminum chloride and stannic chloride).

There is no specific limitation upon the reaction temperature; the reaction can be performed under ice

45 cooling or under reflux, with the reaction time being set in each case depending on other factors.

When the reaction products contain protective groups, these may be removed by catalytic reduction
(e.g. catalytic hydrogenation) or by treatment with boron tribromide, hydrobromic acid, aluminum chloride,
trimethylsilyl iodide or hydroiodic acid. The protective group on the niirogen atom may be removed
simultaneously with protective groups on hydroxyl groups, or in a separate step (for example, by treatment

50 with cyanogen bromide, hydrochloric acid or ammonia water, hydrogenation in the presence of a catalyst,
or other suitable methods).
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This reduction may be effected by the use of a sulfur compound, such as sodium sulfate, sodium
hydrosulfide, sodium dithionite or ammonium sulfide; by catalytic reduction in the presence of platinum,
platinum black, palladium-carbon ( Pt-C ) or Raney nickel, or by reduction using a metal hydride such as
lithium aluminum hydride. Any solvents inert to the reaction may be used, including alcohols such as

- 30 methanol, sthanol and isopropanol, tetrahydrofuran, diethyl ether, dioxane, benzene and toluene. The
reaction is carried out at a temperature set depending on the type of reducing agent used ( under ice
cooling or at elevated temperatures ). Protective groups of the nitrogen atom and hydroxyl groups can be
simultaneously removed in this reducing step if the reaction is conducted under appropriate conditions.
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Compounds (1) can be prepared by reduction of carbonyl compound (V), followed by removal of the
50 protective groups(s) when required. The carbonyl compounds (V) used in this reaction may be obtained by
subjecting alcohol (IV)
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These pharmacological effects were confirmed by the test described below.

Male and female mongrel dogs weighing 11 to 16 Kg were anesthetised with pentobarbital { 30 mg/Kg
iv. ), and artificial respiration was started by means of a cannula inserted into the trachea of each dog.
Throughout the test, pentobarbital was continuously administered ( 3 to 5 mg/Kg/r ) into the vein of the

a5 right forelimb to maintain a constant anesthetic condition. A cannula for drug administration was inserted

o into the vein of the right thigh. The systemic blood pressure was measured by means of a pressure

~/ transducer, with a cannula inserted into the artery of the right thigh. The heart rate was measured using a
cardiotachometer driven by pulse waveform.

Incision was made from the flank to the posterior wall of the peritoneum to expose the kidney, a probe

40 was set to the renal artery, and the rate of renal blood flow was measured with an electromagnetic blood
flowmeter. After setting the probe, an injection needle for drug administration connected to a polyethylens
tube was inserted at the origin of the renal artery.

Each of the compound tested was quickly injected in the form of a 0.2 ml solution, followed by
continuous injection of physiological saline { 0.5 ml/min ) to ensure its rapid spreading in the renal artery.

45 All the test values are expressed as percentage change in the rate of blood flow, with the value
immediately before administration taken as 100%.

Administration of the compounds of this invention into the renal artery of dogs put under anesthesia at
doses of 0.3 to 100 g showed increases in the rate of blood flow proportional to the amounts administered,
with an increase of about 35% being observed at the highest dose. some compounds at doses of 0.3-30ug

50 showed increases with an increase of about 40% being observed at the highest dose (301Lg).

Preparations containing, as active ingredient, at least one of the compounds of this invention may be
manufactured in the form of tablets, powder, beadlets, granules, capsules, pills, injections, suppositories,
ointment or poultices by using carriers, excipients and other commonly employed additives, and are orally (
including sublingually) or parenterally administered.

55 The suitable daily dose of the compounds of this invention should be determined according to physical
condition, body weight, age, sex and other factors of particular patients, but is normally 50 to 1000 mg for
adults ( given all at one time or subdivided into several doses ).



i.v. ), and artificial respiration was started by neans of a cannula
inserted into the trachea of each dog. Throughout the test, pentobarbital
was continuously adm ni stered ( EPt0028828§84g/ hr ) into the vein of the 35
right forelinmb to maintain a constant anesthetic condition. A cannula for
drug adm nistration was inserted into the vein of the right thigh. The
system c %?'%ﬂ%"@?s‘ure was neasured by neans of a pressure transducer,
with a cannula inserted into the artery of the right thigh. The heart rate
was neasured using a cardi ot achomnet er driven by pul eravef orm I nci si on

was defromtheflanktothe po |or waII of th .%f to expose

t he k| dney ob t to jartery, anw ate of renal
bl ood fl owO Y ?ﬁq\l\%ﬁtﬁ o?mgnetl c blood flowngter. After
setting the pr an |nj@,ptg eedI e for erm ni stré n connect ed to
a pol yet hyl ene tube was inserted at the origin of the ren ¢ mé Each of
the cenpound tested was quickly injected in the formof a Ob@;.; ol ution,
foll owed by continuous injection of physiological saline m /mn) to
ensure its rapid spreading in the renal artery. 45 - AII the test val ues

are expressed as percentage change in the rate of blood flow, with the
val ue i mMeadwNivabbnzaldellyds ¢ 18dgr) was hddad itwa suspeasipnad «1(BOROMettyl3Aidimettmkybemzylo f
t he conpakeehael hydrbchiorides ini 25vmhinpthanol triethylamige ( @8ahl nwaseiusthep fadadbd lsopwist ati mader
anest hestempesature] withe stining, @hd3he esulting splution was; heated dinden coflwa fop 80 minutes) fteragoplingf
bl pod f | sodiupbiebydridenhttS 9 bwashraderhin smelsposions Wihsstieing undex\jce proling, pnecthemitregf
about 3595 (Rliradyat metemeﬂatstﬁ foripge ﬁ?‘%‘j [3ags eongRpigted. J| B?rf?s'é'é?nﬁft}f?a@d ¥ith eflsefarmo
[er'r] sd@ndaieneand thechlareiors laypr; was callectad washod with water and dned.eys By d9ps 8AdPEd at
t he hi%gHwkgte d j;m?ﬁgﬁﬂﬁflg%tb q 1Bp, esidypagir ﬁ%;‘ﬂé'?ﬁ;ﬁt?\e(/g‘ﬁxﬂljr%’&t"eﬂﬁa 9at
| east onBPYP = thomehRa=y! Phd ‘actured in the
form of ﬁe‘?ebl et Eu"pf)Véder beadl ets, granules, capsules, pills, injections,
supp05|tor|es Rtifent or poultlces by using carriers, excipients and

ot her ,commonly enpl oyed additives, and are orally |ncluding subl i ngual | y)
or par Pent eral | y administered. $b The suitable daily dose of the
compounds of this invention sho@l’@%ﬂ&rm’ ned according to physical
condi tion, body weight, age, sex l-P r factors of particular patients,
but is norrrally 50 to 1000 ng for adulfls ( given all at one tinme or

Subdi »i ded into several doses). 6 286 293 Bl Reference Exarrpl el5
Hlerr] [ er Ni t r obenzal dehyde ( 1.8 g )
was added to a suspension of a-(am no I)33 4- di nmet hoxybenzyl 15
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sol ut¥on was heated under reflux for 30 mnutes. After cooling,
To a solution of 3.3 g a-[(3-nitrobenzylamino)methyl}-3,4-dimethoxybenzyl alcohol obtained in Refer-

ence Example 1 in 50 ml methanol, was added 0.6 g Raney nickel, and the mixture was subjected to
hydrogenation at room temperature. After confirming complete absorption of hydrogen gas, the reaction
mixture was filtered, the filirate was concentrated, and the residue was recrystallized from ethyl acetate.

N
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a-[[(4-methoxybenzyl)amino]methyl]-3,4-dimethoxybenzyl alcohol (m.p. 110-112° C)
55
Reference Example 4
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a-[[(3-methylbenzyl)amino]methyl}-3,4-dimethoxybenzyl alcohol.
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a-[[(4-methylbenzyl)amino]methyl]-3,4-dimethoxybenzyl alcohol.
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a-{[(2-methylbenzyl)amino]methyl]-3,4-dimethoxybenzylalcohol (m.p. 103-104° C)

Reference Example 8
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a-[[ (4- net hyl benzyl ) am no] net hyl ] - 3, 4- di rret hoxybenzyl al cohol. Reference
Exanple 7 45 [err] 55 - EP 0286293 B1

a-[[ (2-met hyl benzyl ) am no] net hyl] 3, 4- di net hoxybenzyl al cohol (m p. 103-104
C) Reference Exarrple 8 8 EP 0 286 293 Bl [err] [err] 10 1.0 g of
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slowy to the mxture while stirri-ng under ice cooling. Aft t he feam ng
stopped, the m xture was concentrated. The residue was subj egctip a
separating procedure with chloroformand water, the chlor m | ayer was
col | eched, washed with water, and dried over anhydrous so | Um sul fate. The
solvent was distilled off, and the residue was recrystallized from 20 et hyl
acet at e- n- hexane, giving 1.07 g of
a-[[ (2, 3- di g kie@minamsthy)cad-dioétitivpiy] aléhhdl-hgdmuhiorideyiascauspehdedlin 5 ot khiodhethan p.
96- 97 C. nbleérgir aftac addifg dhepdte 085 35of [2@rdirethoxybenzaldehyde, 0.63 ml of triethylamine was addedr r |
[ err] 140 dmpwise {olthe Thixture Whilecstiting 3t reem HemnpraureyThé pidbee wes beated j uridandefiug i 36
.03 g OF“'Q“F?FmWIOQ‘}I’ﬂ ofr sodium beren hytide wag tadded slowly to the mixture while stirring under ice
cooling. After the foaming stopped the mixture was concentrated. The residue was subjected to a
~ separating procedure with chloroform and water, the chloroform layer was collected, washed with water, and
N dried over anhydrous sodium sulfate. The solvent was distilled off, and the residue was recrystallized from
20 ethyl acetate-n-hexane, giving 1.07 g of a-[[(2,3-dimethoxybenzyl)amino}methyl]-3,4-dimethoxybenzy! al-
cohol, m.p. 96-97°C.
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45 (1) To 1.56 g of 3-methoxy-2-methylbenzoic acid was added 2.03 g of thionyl chloride, and the mixture
was heated under reflux for 30 minutes. The reaction solution was concentrated, and subjected to
azeotropic distillation with toluene 2 times. The residue was dissolved in 8 ml of toluene, and the solution
was added dropwise to a mixture of 2.0 g of a-{(aminomethyl)-3,4-dimethoxybenzyl alcohol hydrochloride
and 1.53 ml of pyridine and20 ml of isopropyl alcohol under ice cooling while stirring. The mixture

60 returned to room temperature, and after 30 minutes, the reaction solution was concentrated. The residue
was dissolved in ethyl acetate, washed with 1N aqueous HCI, saturated aqueous NaHCOs solution, and
water, successively, and dried over anhydrous sodium sulfate. The solvent was distilled off, and the
residue was recrystallized from ethyl acetate-n-hexane, giving 2.41 g of a-[N-(3-methoxy-4-methylben-
zoyl)amidomethyl]-3,4-dimethoxybenzyl alcohol, m.p. 106-109° C.

85 (2) 1.02 g of a-[N--(3-methoxy-4-methylbenzoyl)amidomethyl]-3,4-dimethoxybenzyl alcohol was dlssolved
in 10 ml of tetrahydrofuran, and 1M borane-tetrahydrofuran solution (10.8 mi) was added dropwise to the
mixture under an argon gas stroam under ice cooling. The mixture was heated under reflux for 2.5 hours,
and after ice cooling, 0.44 ml of methanol was added dropwise, and the mixture was heated under refiux



was heated under reflux for 30 m nutes. The reaction solution was
concentrated, and subjected to azeotropic distillation with toluene 2
tinmes. The residue was di ssol vedPi(h286 288 B¥f t ol uene, and the sol ution was
added dropwi se to a m'xture of . 2.0 g of a-(am nomet hyI) 3 4- di met hoxybenzyl

e BT B ol B B 533 Aol °§f°§ Al coh
t enper at nwme’%\ edw ce{ﬁe as‘; é"? % ?gte:ﬁnc S dat ed.
The reai%rsm@e% lis& &f Y

ewﬂ?%v ,a@acéﬁ & oger
sat urat equdaldeH Sn ﬁjel! 5Y0) 5351 51’:? (3_over
anhydr ousy, metgu% né,;.)sm.n] ethﬁgh&msm Ebua bdhol, ﬁ%ﬁ ge-t10 LN res! due
was recryst rom et acet at e- n- hexane, gi Vi ng 2 41 g of

[err]- [hygr&cmmm met hyI ben- zoyl ) am donet hyl | - 3, 4- di net hoxybenzyl

al cohol, mp. [err]. 55 (2) 1.02 g of

a- [Nm(3 met hoxy- 4- met hyl benzoyl ) am domet hyl ] - 3, 4- di met hgxybenzyl al cohol
was di ssolved inNgj nl of tetrahydgpefuran, and 1 M boranotetrahydrofuran
sol ution ( 5o addgd dropvvl se the m xt T, OIRg: rgon gas
stream undé?"%ol | Ng-. E$ b\slégs Edret—ohder G lfor 2.5
hours, and afteé ce “cool cRyo 4 n of nmethanol was adde®ydropw se, and

the mi xture was heated under reflux 9 EP 0 286 293 Bl fgA 30 m nutes.
The mi xture was cooled with ice, and after adding thereto ftt m_ of conc.
hydrochloric acid, the mxture was heated under reflux for 80 RiGtit es, and
concentrated. The residue was dissolved in water, washed“®®h ether twice,
ahe’ basified, and extracted with chloroformtw ce. The chloroformlayers

T e AR RS e B B R o st et e
chl OrOfﬁéj%ﬁ?EQﬁﬂel giving 560 ng of a-[[(3-

nmet hoxy- enzyl ) am no] net hyl ] - 3, 4- di met hoxybenzyl al cohol, mp.
[errls Reference Exanple 10 10 [err] [err] 20
a- [ [ (3- met hoxy- 2-ni trobenzyl ) am no] né¥®yI ] - 3, 4- di met hoxybenzyl al cohol
(mp. 92-94 C) Reference ExanpleH,ld. Lk 0 35
4-( 3, 4- di mret hoxyphenyl ) - 7- net hoxy- 8- @ , 2,3, 4-tetrahydroi soqui nol i ne.
I@er ence Exanple 12 40 [err]

30

Aoci,
CH, 0

35
4-(3,4-dimethoxyphenyl)-7-methoxy-8-nitro-1,2,3,4-tetrahydroisoquinoline.

Reference Example 12

40 NO 2

CH,0 N—cn,-o

OCH,
CH,0

50 2-Benzyl-4-(3,4-dimethoxyphenyl)-7-methoxy-8-nitro-1,2,3,4-tetrahydroisoquinoline (m.p. 118-119°C)

Reference Example 13 '

56

10



45 so 2-Benzyl - 4- (3, 4-di met hoxyphenyl ) - 7- met hoxy-8-nitro-1

, 2,3, 4-tetrahydroi soquinoline (mp. 118-119 C) Reference Exanple 13 55 10
EP 0 286 293 Bl [err] 5 10 EP 0 286 293 B1

2- Benzyl - 4- (3, 4- di hydr oxyphenyl ) - 7- hydr oxy- 8-ni tro- 1, 2

3, 4-tetrahydroi soqui noline hydrobromde (mp. above 1800 C
(deconposition)) Reference Exa JJ@ 14 15 [ ] 25

[err]-(cyano)-6-fl uoro-3, 4- djoringxYReti cohol . Reference Exanple 15 30
[err] 35 [err]-(am nomnet hyl )-6- - 3, 4- di met hpgybenzyl al cohol

: Qr ¢
hydroghl oride (mp. 223-226 C) Refefence Exanple 16 40 [err] 45 50
[err]-T[ (2, 3-di net hoxybenzyl am no]

pEtNhyl ] - 6-f1 uoro- 3, 4- di met hoxybenzyl
al cohol (mp. 110-112 C) 55 Ref e're ptapl e 17 EP 0 286 293 Bl [err]
[err] 6

1o

10 .
2-Benzyl-4-(3,4-dihydroxyphenyl)-7-hydroxy-8-nitro-1,2,  3,4-tetrahydroisoquinoline hydrobromide (m.p.
above 180° C (decomposition))

Reference Example 14
15

J CHCN
2 Cil,0
O CH,
25 a-{Ccyano)-6-fluoro-3,4-dimethoxybenzyl alcohol.
Reference Example 15
~ F  OH
NH.
CH,0 HC1
OCH,
85
-/ a-(aminomethyl)-6-fluoro-3,4-dimethoxybenzyl alcohol hydrochloride (m.p. 223-226 * C)
Reference Example 16
40
: OCH,
CH, 0\0/* NH
% ' 1
' r
CH,0
OCH,

50

a-[[(2,3-dimethoxybenzylamino]methyl}-6-fluoro-3,4-dimethoxybenzyl alcohol (m.p. 110-112° C)

65 Reference Example 17

1



OCci,, 10.

CH3 0 [err]-[[(3-nmethoxy-2-nitrobenzyl)am no] nethyl]-3, 4-di met hoxybenzyl

al cohol (mp. [err] 15 ReferenccERQ28H2BBB [err] 20 25

4- (3, 4-di et hoxyphenyl ) - 7- net hoxy-8-nitro-1 , 2, 3, 4-tetrahydroi soqui nol i ne.
30 Reference Exanple 19 [err] 40

2- benzyl - 4- (3, 4- di met hoxyphenyl ) - 7-met hoxy-8- nitro-1

,2,3,4-tetrahydroi soquinoline (mp. [err] 45 Reference nple 20 50 55

8- ami no- 2- benzyINGy net hoxy oH CH, O,

NH .
- 4- (35 4- di pridOOITINY | ) - THEOI A NHy aribCEogtPnol i n J 142-143 C) 12
EP O 286 293 B tf er edee Exa 21 [err] 10 ¥
a- (cyano) - 6- f | ud0- 3, 4- di g 00 enzyl alcohol (mp. 112-1 C) Reference

O
Exanple 22 15 [err] 20 a-(am nonet hyl)-6-fluoro-3, 4-di neth enzyl al cohol
hydrochl ofide (mp. [err] 25 Reference Exanple 23 [err] 35 OCH,

[err]e [ (benzyl am no) net hyl ] - 6-fl uor o- 3, 4- di met hoxybenzyl eH,@hol (m p.

80-82.5 C) Reference Exanple 24 40 [err]

a-[[(3-methoxy-2-nitrobenzyl)aminolmethyl]-3,4-dimethoxybenzyl alcohol {m.p. 92-94° C)

15 Reference Example 18

U CH,0 NH
20
OCH,
25 CH,0 '
4-(3,4-dimethoxyphenyl)-7-methoxy-8-nitro-1 ;2,3,4-tetrahydroisoquinoline.
30 Reference Example 19
NO.
CH,0 n—-ci)
35
_/
oClii,
@ Cil;0

2-benzyl-4-(3,4-dimethoxyphenyl)-7-methoxy-8-nitro-1 12,3,4-tetrahydroisoquinoline (m.p. 118-119°C)

45 Reference Exampie 20

50

OCH,
55 CH,0

8-amino-2-benzyl-7-methoxy -4~(3,4-dimethoxyphenyl)-1 2,3,4-tetrahydroisoquinoline (m.p. 142-143°C)

12



45 50 [err]-(cyano)-6-fluoro-3, 4-di net hoxybenzyl al cohol (mp. [err]

Ref érence Exanple 25 65 13 EP 0 286 293 Bl [err] 10

[err]-(ami nonethyl)-6-fluoro-3, 4-BP o2B6@YYBenzyl al cohol (mp. 223-226 O
Ref erence Exanple 26 15 [err] 20 25
a-[ (3-nitrobenzyl am no) net hyl - 3, 4- di net hoxybenzyl al cohol (mp. [err]

Ref er encdiefereasmPemple 280 [err] 35 40

[err]-[(3-am nobenzyl am no) net hyl ] - 3, 4- di met hoxybenzyl al cohol (mp. [err]
The above Reference Exanpl e conpounds were prepared in conventional ways

and are convertible to conpounds accor d}ngt‘)ﬂo the invention as previously

descri Bed. Exanple 1 45 [err] 55 (1) CHCN
a-[[ (4- met hoxybenzyl ) am nol net hyl ] - 3, 4matHhoxybenzyI al cohol (950 ng) was
dissolved in 7.2 m of trifluoroaggijoe~geid, and after adding thereto 0.22
m of conc. sulfuric acid under ice coolg the reaction 14 EP 0 286
293 Bl,,was allowed to react for 45 minutes. The reaction solution was
concentrated, and subjected to azeotropic distillation with toluene 2
tines. Afot(gyanc)8aiddrirg-aiflethoybenzimalcbide(mp. xizmre-gyas basified by addition of
28% aqueous ammoni a under ice cooling. The chloroformlayer was collected ,
washed wiHeferened Bamplanel dri ed over anhydrous sodi um sul fate. The

15

F OH
o NH.
~ .
-/ CH,0 HCl
20 . ' ocCH,

a-(aminomethyl)-6-fiuoro-3,4-dimethoxybenzyl alcohol hydrochloride (m.p. 223-226 ° C)

25 Reference Example 23

30 . ’ F
CH,0
OCHj,
35
-/ a-{(benzylamino)methyl]-6-fluoro-3,4-dimethoxybenzyl alcohol (m.p. 80-82.5° C)
Reference Example 24
40 :
o
F H
CHCN
45
' CH, 0
_ O CH,

50 a-(Cyano)-8-fluoro-3,4-dimethoxybenzyl alcohol (m.p. 112-114°C)

Reference Example 25

55

13



5 solvent was distilled off, and the residue obtained was subjected to
sili'ca gel colum chromatography- (chl oroform net hanol - 28% aqueous

anmoni a=15:1:0.1), giving 790 niER 286 283tBioxy- 4- ( 3, 4- di et hox-

yphenyl )-1, 2, 3, 4-t et rahydroi soqui noline as an oily material. (2) To 790 ny
of 6-net hoxy-4- (3, 4-di met hoxyphenyl )-1,2, 3,4-tetrahydroi soqui noline was
added 16 m of 48% hydrobrom c acid, and the m xture was heated under
reflux for 3 hours under an argon strRarOH The 10 reaction sol ution was

cool ed, and precipitates which separ olNHaere collected by filtration,
gi vi gpg 630 ng of . :

6- hydr oxy- 4- ( 3, 4- di hydr oxypheny@Hs0r X"3, 4- t(&} ahydr oi soqui nol i ne

hydr obrom de. El emental analysis (asg@Hy] 15 C(% H( %9 N( %9
Br(% Cal cd. S3. 27 4. 77 4.14 23.63 20

Found 53.16 4.70 4.16 23.35 Melting Point: above

[ err ]io Vegeiromeiif-8ilotoFaimetickytel2yt aldohol 4A.p. 223B&Rcgpect rum ([err] - DMSO,
internal standard TMS) [err] (ppm 3.24 (1 H d), 3.49 (1 H dd), 6.23 (1
H, d), RefbrendeExdhplesds 6. 74 (1 H,.s), 6.76 (1 H d) 7.40 (1 H d) Exanple 2
30 [err] 35 40 (1) 17.5 m of

[err]-[[(3-nmethoxybenzyl)am no] net hyl ] 3, 4- di met hoxybenzyl al cohol was
dissaéved in 17.5 nm of trifluoroaO&ic acid, and abDiN( _addm~ig,t hereto 0. 54
m of conc. Gy CHaci d ChdkricA CNHLi ngClt he 45 [ was al | owed
to react for 60 utes#$ The rladti on sol uti orwe® concenene
subj ected to azedfropic diCEPTIYtion with tol uene 2 timnes.
chloroform the mixture was basified by addition of 28% o@“ S anmoni a
unde®ice cooling. The chloroform]ayer was col.l ected, wash R

once, and dried over anhydrous sodium sul fate. The sol vegi, #as distilled
off, and the residue was subjected to silica gel colum chromatography 50
(chl or of or m nmet hanol - 28% aqueous ammnia = 15:1:0.1); materials of Rf 0.47
and 354K ; £ | - 28%aqueous

Ao o (AR AROmeRLES « Bndh ot enl RN 47 Td .

et hoxy pélerbrve ExdipiRd7nOXyphenyl ) -1, 2, 3, 4-t et r ahydr oi soqui noline (mp. [err]
recrystallized, from chloroformn-hexane) (680 ng), and the material of Rf
0.35 is 7-nethoxy-4- (3, 4-di met hoxyphenyl)- 1,2, 3, 4-tetrahydroi soqui nol i ne
(mpse 119-120 C, ethyl acetate-n-hexane recrystallization) (670 ng). 55

(2) 640 ng of H,
7- met hoxy- 4- ( 3, 4-.di met hoxyphenyl ) -1 , LIS, r ahydr oi soqui nol i ne was

di ssolved in 13 m of 48% aqueous hy n brom de, and the m xture was
heat ed under reflux under an argon gas ream for 3 hours. The reaction
sol ust on was cool ed, and crystals whic parated out were coll ected,
- af f ordi ng ' OCH

\—/ CHJO 3

40 a-[(3-aminobenzylamino)methyl]-3,4-dimethoxybenzyl alcohol (m.p. 84-86° C)
The above Reference Example compounds were prepared in conventional ways and are convertible to
compounds according to the invention as previously described.

Example 1

« HBr

HO
50

OH

(1) a-{[(4-methoxybenzyl)amino]methyll-3,4-dimethoxybenzyl alcohol (950 mg) was dissolved in 7.2 ml of
trifluoroacetic acid, and after adding thereto 0.22 mi of conc. sulfuric acid under ice cooling, the reaction

14



580 ng of 7-hydroxy-4-(3,4-di hydroxyphenyl)-1, 2,3, 4-tetrahydroi soquinoline
hydr obr om de. 15 EP 0 286 293 Bl El enental analysis (as Cl5H16NC3Br.
1/5 H 20) C(% H(% EPOR&@/39331 ’ Br(% 5 Calcd.

52.71 4 84 .10 . 23. 38 Found 52. 66

4.79 63 10 ltin
(decorrposﬂ’ﬁﬁ'i °F3’é%'§’a‘§

nW Co Otr
i nt er nal s?'%ﬂ'ﬁ‘] ?d"thl' (?% er 5&"929%‘(' form. ‘"a)"‘"“%“’zt’é T'fﬁgfl@cgsué"oﬂ °&g&%1 H,

dd), 6.58 °‘?H“ savash %%dﬂgiﬂ&ﬁ@@s@w Jf;tezrﬁeso

( rh
allz:OﬁO8 " %@o was dlsnzg %ﬁaﬁaﬁ myom d"ﬂr&‘ﬂ&e doCm melﬁMﬁ ﬁifnetﬂSKd' ng

thereto O. ydr&é& I Ce COO |ng, the mxture wWas
al | owed topf ? .i\,psf HBhoy L ﬁﬁd.m ;rhe@,ﬁh '2094—&9£H93rbi§6huiﬁaﬁe “148d Tehed,

and subj eChgfl nfdbbRAROIcidOMdGnd thisiiielwad héaid uibier RefiGMoOS RIURY Udet ah bigBrSstream.drnaf t er
addi nggchl RebPEditior; Wi dBbled, rcCpréviatbsmidhi sephrdtys cuthikrd canectsal by 2ifidicgherLE30

amoni a.  TRg ofd hydroy-P38-diyuokyphénsi)-€,2,8, 4 estrbigdroisuduinbine hydrébrorwds er once, and
dried over 35 anhydrous sodium sul fate. The solvent was distilled off,

and the residuewa subj ected tqQ silica g r omat ogr aph

(chl or of or m met han ES%“&& é&i‘gyérh?or{aaé(%si'f;@@ 5 materlgal po? Rf 0.46

[ Ki eseb gel [err] pI ate, chl orof or m net hanol - 28% aqueous anmoni a(15: 1: 0. 1)]
was col |l ected, recrystal- lized fO(@» chl ¢t(@)or m i (ixane, Ban(h)
recrystallized fromthe sane sol vent system several tinmes, giving 8-0 ng of
4- (3, 4- di met hoxyphenyCplédnet hylS-31,27, 3, 4-4.&t% ahydrldi so cﬂﬁ.rﬁdi ine, mp.
1894131 * C. 40 (2) 850 ng of

4- (3, #2di met hoxyphenyFpundnet hy|S31. 15, 3, 4-4.6t0 ahykhldi soqud hotd ne was

di ssolved in 17 m of 48% hydrobrom c acid, and the m xture was heated

under refl Hf(l gov (&n gas streamfor 3 hours. The reaction solution
was cool ed ? u® +Oft ai ned were collected by filtration, giving
620 rrgzsof ﬂlaﬁ, hahaata fRA&NY! - 1, 2, 3, 4-t et rahydr oi soqui nol i ne
hydr obr omi es(p (n:pldpta,@ &1, 'aﬂ), 623 hemsﬁbnady%bmms)( 856 18] &)]7.40 (1H,
W, Example 2

30

HO '
* HBr
35
OH
HO
40

(1) 17.5 ml of a-[[(s-methoxybenzyl)amiho]methyI]-3,4-dimethoxybenzyl alcohol was dissolved in 17.5 ml
of trifluoroacetic acid, and after adding thereto 0.54 ml of conc. sulfuric acid under ice cooling, the

45 reaction was allowed io react for 60 minutes. The reaction solutionwas concentrated, and was subjected
to azeotropic distillation with toluene 2 times. After adding chloroform, the mixture was basified by
addition of 28% aqueous ammonia under ice cooling.

The chioroform layer was collected, washed with water once, and dried over anhydrous sodium sulfate.
The solvent was distilled off, and the residue was subjected to silica gel colum chromatography

50 (chloroform-methanol-28% aqueous ammonia = 15:1:0.1); materials of Rf 0.47 and 0.35 [Kiesel gel 80F2s4
plate; chloroform-methanol-28%aqueous ammonia(15:1:0.1)] was obtained. The material of Rf 0.47 is 5-
methoxy-4-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline (m.p. 118-119°C, recrystallized- from
chloroform-n-hexane) (680 mg), and the material of Rf 0.35 is 7-methoxy-4-(3,4-dimethoxyphenyl)-
1,2,3,4-tetrahydroisoquinoline (m.p. 119-120° C, ethyl acetate-n-hexane recrystallization) (670 mg).

85 (2) 640 mg of 7-methoxy-4-(3,4-dimethoxyphenyi)-1,2,3,4-tetrahydroisoquinoline was dissolved in 13 ml
of 48% aqueous hydrogen bromide, and the mixture was heated under reflux under an argon gas stream
for 3 hours. The reaction solution was cooled, and crystals which separated out were collected, affording
580 mg of 7-hydroxy-4-(3,4-dihydroxyphenyl)-1,2,3,4-tetrahydroisoquinoline hydrobromide.

15



(% . H(% N( %9 Br(% 50 Calcd. 57.16 S. 40
4. 17 23.76 Found . 57.21 . 5.29 4.03

23.83 55 Mass Spectrum (FAB) 25&P(Q\286 288 BAVR spectrum [err]-DWVSO, i nternal
standard TMS) [err] (ppm: 2.27 (3H, s), 3.26 (1 H dd), 3.59 (1 H, dd)
6.48 (1 H dd), 6.55 (1 H s), 6.72 (1 H dx2), 7.02 16 EP 0 286 293 Bl
(1 H d), 7.08 Exeaiapl 5 r 0 ) f
[err]-[[(4-neth$ﬁ§§ﬁgﬁ3£ﬂﬁruﬂ*%f%yF#g FLSg;ﬁggﬁgiybgggyﬁggﬁcohol was
dissolved in 4 m of trifluoroacgjjc acid d af{.er.addi hereto 0.12 ni
of cqnc. sulfuric acid under icé?ttbling,ﬂfgg nix%ggé masggﬂhamed to react
for 30 mnutes. The. reagtion | on wa nceni,r aged, d.gubjected to
azeotropic distillgFﬂgﬁfmﬁth f%#ﬁ%%e 2 t?ngg. ﬁﬁ?eibaddizg'éﬁlorofornl t he
m xture was basifi addi ti 28% 20 aqyepys amgrnicg. The
chl orof orm | ayer mgg"@% | ecte ,'Mgéhed mff%gmate?'gzce,nggdbgried over
anhyey ous sodi um sul fate. The solvent was distilled off, and the residue
was r ecr ywiditiag Poiztesboter 2201 @ {degtmpasitivshjat e- n- hexane, gi ving 490 ng of

4- (3, 4- diMest spestyuot(EAB) 258 M netihyl - 1, 2, 3, - 4- t et r ahydr oi soqui nol i ne (nelting
poi nt: 9NMRPe@um (@EDMSQ, Iteriiab staricerd TSP

4- (3, 4- di metrpoXy pl3A Y1H) d)53.M4:41 Hydd), 2.60 (18], dd).16581(HHh p)i6.04 H.pliGHBI(THad) was added 9
m ofé 48% hydrobrom ¢ acid, and the m xture was heated under reflux under
an ar goR@@e83stream for 3 hours. The reaction solution was cool ed, and the
crystals which separated out were collected by filtration, giving 390 ng of
4}(3,4-dihydroxyphenyl)-6-nethg|-1,2,3,4-tetrahydroisoquinoIine
hyf obr omi de. Mel ting point abdl¢ dgggnposi tion) 30 El enental

anal ¥sis (as C15H16 NO3Br) 35 (%
H( % N( %) Br(9% Cal cd. 57. 16 5. 40 4.17
23.76
: _ OH
% . HO
N\

30 (1) 1.8 g of a-[[(3-methylbenzyl)amino]methyl]-3,4-dimethoxybenzyl alcohol was dissolved in 13.5 ml of
trifluoroacetic acid, and after adding thereto 0.41 ml of conc. sulfuric acid under ice cooling, the mixture
was allowed to react for 40 minutes. The reaction solution was concentrated, and subjected to azeotropic
distillation with chloroform 2 times, and after adding chloroform, the mixture was basified by addition of
28% aqueous ammonia. The chloroform layer was collected, washed with water once, and dried over

35 anhydrous sodium sulfate. The solvent was distilled off, and the residue was subjected to silica gel

; column chromatography (chloroform-methanol-28% aqueous ammonia(15:1:0.1); a material of Rf 0.46

—/ [Kiesel gel 60F2s4 plate, chloroform-methanol-28% aqueous ammonia(15:1:0.1)] was collected, recrystal-
lized from chloroform-n-hexane, and recrystallized from the same solvent system several times, giving
80 mg of 4-(3,4-dimethoxyphenyl)-7-methyl-1,2,3,4-tetrahydroiso quinoline, m.p. 128-131°C.

40 (2) 850 mg of 4-(3,4-dimethoxyphenyl)-7-methyl-1,2,3,4-tetrahydroisoquinoline was dissolved in 17 ml of
48% hydrobromic acid, and the mixture was heated under reflux under an argon gas stream for 3 hours.
The reaction solution was cooled, and the crystals obtained were collected by filtration, giving 620 mg of
4-(3,4-dihydroxyphenyl)-7-methyl-1,2,3,4-tetrahydroisoquinoline hydrobromide.

Melting point; 192-195°C

Elemental analysis (as C15H16N0313r)

C(%) H(%) N($%$) Br(%)
Calcd. §7.16 .40 4.17 23.76
Found 57.21 5.29 4.03 23.83

50

&6
~ Mass Spectrum (FAB) 256 (M' = 1)
NMR spectrum (ds-DMSO, internal standard TMS)
s (ppm):  2.27 (3H, s), 3.26 (1H, dd), 3.59 (1H, dd) 6.48 (1H, dd), 8.55 (1H, s), 6.72 (1H, dx2), 7.02

16



Found . 56. 95 - 5.44 4.02 24.06 40 Mass Spectrum
(EI'Yy 255 (M) NWVR spectrum/[err]-DVSO, internal standard TMB) [err] (ppm:
2.20 (3H, s), 3.28 (1 H dd), 3.@®&Pq286293®f), 6.50 (1 H dd), 6.56 (1 H,
dd), 6.56 (1 H s), 6.64 (1H 's), 6.75 (1H, d), 7.04 (1H, dd), 7.18 (1H, d)
45 Exanple 5 50 [err] 55 17 EP O 286 293 Bl (1)900 ng of
[err]-[[(2-methoxy f@ éﬁfﬁbfanlno]nethyl] 3, 4, -di net hoxybenzyl al cohol
was di ssgl ve |n 7 m of trifluoroacetic acid, and after adding thereto
0.21 i 5¥PBAc. sulfuric acid under ice cooling, the mixture was al | owed
to regct for 60 mnutes. The reaction solution was concentrated, -and
subjected to azeotropic distillation3_tines, and after addi ng chl oroform
M3oKBr aqueous ammoni a. The

‘ of th water, and dried over anhydrous
sodi um sul fate. The sol vent mas dlstlll-d of f, and the residue obtai ned was
recrysgallized fromethyl acetate-n-hg gi ving 440 ng of '

4-( 3, 4- di met hoxyphenyl ) - 8- net hyl - pgt r ahydr oi soqui noline, mp. [err]
(2) To 420 ny of HO

4- (3, 4- di net hoxyphenyl ) - 8-net hyl -1, 2, 3, 4-t et rahydr oi soqui nol i ne, was added
48% 10 hydr obrom ¢ acid, and the m xture was heated under reflux for 3
hours.s After about 10 minutes, crystals separated out. The reaction m xture
was cool ed}) ¥Adng ¢fe-itit-mehbenzyhemicolmethyEh4-divisthaxylienzyl plegholowes diiselveddn 429 ohy of
4-(3,4-di HVfI!I'PfG fifhaecisly pd. afterasigling thereto 0. 13 rof of eane.Hlfude atid ungat inedoling, the mixture

hy dr obr orri g8 a“‘N'E‘P for b?orﬂ""“tﬁﬁo 6‘%!9?0@9’? golutioneras fensentrated @nd subieptpdieaqolppic

aral ysi s cb gatlmglpql@ ym%( %er adding chlq(%m the mlxtt.N( %s baslf' ed by gd(n% of28%

Cal cd: 20 aqueous am

chloroforml 2l als collected d wish water gpce e s "t M =
g R e

7.12 Qsl H, @) To 450 mg of 4-(3,4-dimethoxyphenyl)-6-methyl-1,2,3,4-tetrahydroisoquinoline was added 9 ml of
48% hydrobromic acid, and the mixture was heated under reflux under an argon gas stream for 3 hours.
The reaction solution was cooled, and the crystals which separated out were collected by filtration, giving
390 mg of 4~(3,4-dihydroxyphenyl)-6-methyl-1,2,3,4-tetrahydroisoquinoline hydrobromide.
\_/ Melting point above 250 C (decomposition)
30

Elemental analysis (as C15 16 3Br)

% ©C(8)  H(%) N(3)  Br(%)
/ Caled. =~ 57.16 5.40 4.17 23.76
Found 56.95 5.44 4.02 24,06

“ Mass Spectrum (EI) 255 M")

NMR spectrum (ds-DMSO, internal standard TMS) _
3 (ppm):  2.20 (3H, 8), 3.28 (1H, dd), 3.64 (1H, dd), 6.50 (1H, dd), 6.56 (1H, dd), 6.56 (1H, s), 6.64
(1H, s), 6.75 (1H, d), 7.04 (1H, dd), 7.18 (1H, d)

45
Example 5§
50 Me
NH e+ HBr
85
OH
RO
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d) 30 Exanple 6 35 [err] 40 45 (1) 1.0
g of [err]-[[2,3-di net hoxybenzyl)am no] net hyl ] - 3, 4- di net hoxybenzyl al cohol
was dissolved in 7.5 m of trif ERAAERIBIBY acid, and after adding thereto
0,23 m of conc sul furic acid under ice cooI ing, the m xture was aI | owed

to react f The rea t|o S concentrated an
fm[ﬂg 0‘?’(‘] ﬁva ?°"’ﬂ hg to

4P ey
the m xt 7 cgrﬂ'r ﬁgé?reggﬁ ?"8‘ g oo "a(fa “f‘ " Ef;%% fueous

armoni a Bpl II&B? actlonsol ﬁmw

wa
col l gcte t'ngf ) @lbn‘gthe ﬁm wag F?a nesi ut'rﬁ"guﬁQ >

ate.
The SO' vent T%ec?ﬂo o?ﬁn'léyble\gasoéoﬁectear%sﬁdaewuﬁ\ a}:guaﬁd tdﬁéﬁsov e tﬁg sHlgin sulfate.
recryst alhb z6¢bnt wm.&mcp&f%m 1% osldBet BtSinedHak QécHisiallzed Hom & cetate-n-hexane,

7, 8- di metgaansMadtmg 35 (adldmwtda%mn;awemyﬂuz%ﬁeﬁhkﬁ&goamudﬂﬁ&mpwwe ine, mp.
[er r]. (Q T 420 Ung"ef @f(3,4-dimethoxyphenyt)-8-methyl-1,2,3,4-tetrahydroisoquinoline, was added 48%

7,8-d4 rretmanswﬁm (@cld, ndl theBibia wid 1ated indbr rfiuk, ié-3 IRiuis ARG BILERhINUGR] érftals WaS
added 14 ssparadd oliB %hén yedctioh Midiire wasCdobled, afitdlthé bigstals wérs ic6lletec by itidtior] givingl @20

refl ux fong @ 4{Qudibydixgphenyd)is-nethybh2, fiewtralydroisiuingiasrhydidbemideact i on m xt ure was
cool ed, amltinuhgntca’oy!etxosc (dacooipoditioplar at ed out were collected by filtration,
gi ving 540 of

7, 8- hydroxy 4- di hydr oxyphenyl) 4-t et rahydr0| soqui nol i ne

hydr obr oni de. 8‘&%3'“%!“% 28Ba E%lBl(Eﬁeﬁggﬂgb 93 F‘93| s (as [err] (%

HD N% Br(% 5 Calcd. 4 55

3795 22.56 Found CLs92  H(®) @%R/B

2282 10 Melting point: above [err] (decorrp05|t|on) Ss spec rum (FAB) 274
(M +%1) NWR spectrun€éked] - DVSO 5701 érnab.40andadd17TVB) 2Bere] (ppm) 3. 24
(lH m, 3.52 (1 H mM, 6.08 (1 H d), 6.48 (1 H dd), 6.58 (1 H s), 6.68
(1 H d), 6.76 (1 HFasnd 57.04 d5.&%anpl €.Y7(1) 330738y of
[err]-[[(3-nethoxy-2-methyl benzyl)am no] net hyl ] -3, 4-di met hoxybenzyl al cohol
was gl SSQha¥Eshediim (FAB) 286 'L pf trifluoroacetic acid, 0.12 m of conc.

sul furi c NMH dheddm (@ i \&isfaad A8 | ce cooling, and the mxture was

al | owed t 05 (pRARL 208 (3$0s)B.60L1182d), 5C(1HERS BlsOTIHSS) &5 P MBTE UHBLAIS @hed,

and subj ect ed d)

N
30 Example 6

OH
NH-HBr

HO

45 (1) 1.0 g of «-[[2,3-dimethoxybenzylamino]methyl]-3,4-dimethoxybenzyl alcohol was dissolved in 7.5 mi
of trifluoroacetic acid, and after adding thereto 0,23 ml of conc. sulfuric acid under ice cooling, the
mixture was allowed to react for 30 minutes. The reaction solution was concentrated, and subjected to
azeotropic distillation with toluene 2 times. After adding to the mixture chloroform, the mixture was
basified by addition of 28% aqueous ammonia under ice cooling. After separating, the chloroform layer

50 was collected, washed with water, and dried over anhydrous magnesium sulfate. The solvent was
distilled off, and the residue thus obtained was recrystallized from chloroform-n-hexane, affording 750 mg
of 7,8-dimethoxy-4-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline, m.p. 109-110°C.

(2) To 700 mg of 7,8-dimethoxy-4-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline, was added 14 mi
of 48% hydrobromic acid, and the mixture was heated under reflux for 3 hours under an argon gas

85 stream. The reaction mixture was cooled, and the crystals which separated out were collected by
filtration, giving 540 mg of 7,8-dihydroxy-4-(3,4-dihydroxyphenyl)-1,2,3,4-tetrahydroisoquinoline
hydrobromide.
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to azeotropic distillation with toluene 2 times. The residue was dissolved
in chloroform and basified by addition of 28% aqueous ammoni a. The

chl oroform | ayer was col |l ected, WERIO286@R3 Biwater, and dried over anhydrous
magnesi um sul fate. The solvent was distilled off, and the resi due was
recrystallized from25 et hyl acet ate-n-hexane, -giving 430- ng of

7- met hoxy-4-(3, 4- dmhqu&mdylc 15,1-21 :}'.xgl-glt}at r ahydr oi soqui nol i ne,
mp. 128-129'° C. (2) To 410 ng of 15716

7- met hoxy- 4- (3 4- di met hoxyphenyl) thyl-1..2, 3, 4-1 et rahydr pj soqui nol i ne
was added 8.2 m of 48% hydrobronq@)ac theMﬁ ure &é&ieat ed under

refl ux "under an ar go stre f 3 h cti ture was
cool ed, and the crys{tglq(%qml ch%rsaep@; at ed o‘tﬁSs 23 Iect(:)&jr?béj<
f||trat|on giving 4 3

7- hydr oxy-4- (3, 4-di hy roxyphenyﬁ]) 082 met hyﬁ 31 2,3, 49tetrahyd‘r0| soqui nol i ne

hydr objpom de. El enmental analysis (as Cl6H18 NO 3Br) 35 C(% H( %
N( %9 Moltifj fdit: abéve @80° C (decompositiod)4. 56 5.15 3.98
22.69 40  Mass spectrum (FAB) 274 (M Found 54. 34 5.10 3.95

22.58 Mel t INMR spestioin:(dsfEMST; inlderaBstanpea:ttmsin ( FAB) 272 [err] + 1) 45 NVR
spect rum ( dss(Eei3O, 3i24t(HH, mhl3.521(tHh ddrech8 TIVBY), 8.48 (1pinYd), 6.5821H)'S), 6.88 HH, &) §.7631R5
(total3H), 6,46 (tdtal 3H), 2.72 (total 3H, dx2) [err] 60 55 EP 0 286
293 Bl Exanple 8 [err] 5 10 15 700 ny of

2-benzy| -&xa@e 4- di hydr oxyphenyl ) - 7- hydr oxy-8-ni tro- 1, 2, 3, 4-t et r ahydr oi soqui
nol'i ne hydr obroni de was di ssolved in 14 m of et hanol and after addin

t heret o o ¢ 5 B‘ﬂ %e@%%ﬂ"r%? u‘ﬁﬁ‘ﬂ%ﬁnwﬁm‘"ﬂ ethy %IT"P‘BWV'W%V' ﬂ'é?"Pb‘f'ﬁ?éI?S%lY
[er r] r lﬂ r @c r 3 v ﬂ M@{ﬂqu & lse r lp%gqom?
treat ed WI hﬁ "35 1’ 8 nee 2 ??Re resudue was |ssolve in gl%c?%torm. X:d basi ed y

and dri ed,
|t| ous chl roform | was colle hed with water, and
8- ani no-5- 5?{ Eﬁi ega»é".%" Q>Y ks .fo“a% D O el ety St orte
hydr obgom gge) 2l 7% oxy-4-(3, 4—dlmethoxyphenyl)-8-methyl-1 2,34
tetrahydroisoquinoline, m p 128-129 c
{2) To 410 mg of 7-methoxy-4-(3,4-dimethoxyphenyl)-8-methyli-1,2,3,4-tetrahydroisoquinoline was added
8.2 ml of 48% hydrobromic acid, and the mixture was heated under reflux under an argon gas stream for

J 3 hours. The reaction mixture was cooled, and the crystals which separated out were collected by
30 filtration, giving 410 mg of 7-hydroxy-4-(3,4-dihydroxyphenyl)-8-methyl-1,2,3,4-tetrahydroisoquinoline
hydrobromide.
E *
lemental analysis (as C16H18h033r)

" c(%) H(%) N{%$) Br(%)

Calcd. 54.56 5.15 3.98 22.69

40 Found 54.34 5.10 3.95 22.58

Melting point: 250°C
Mass spectrum (FAB) 272 ™M +1)
45 NMR spectrum (d; -DMSO, internal standard TMS)
s (oppm):  2.05 (1H, s), 3.35 (total 3H), 6,46 (total 3H), 2.72 (total 3H, dx2)

CH,

80
H NH-HBr

&85 OH

HO
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Q%] . H% N( %9 Br(% 25 Calcd. 51.01 4.85

7.93 22.62 Found 50. 72 4.53 7.91 22.43 30

Mass spectrum (FAB) 273 (M + 1EPNMB6298BT um (d6- DMSO, i nternal standard

TI\/S) [err] (pprr) 5.96 (1 H d), 6.46 (1 H dd), 6.53 (1 H s), 6.60 (1 H,
6. 76 1 , d) 35 Exanpl e 9 40 [err] 45

46 60 of

2- benzyl 4- (3 4- d| hydr oxyphenyl ) - 7- hydr oxy-8-nitro-1, 2, 3, 4-t et rahydr oi soqui

nol i ne hydrobrom de was suspended |rN1-2,0 m of ethanol, and after adding

thergto 1 nm of Raney nickel, hygy. on was perforrred at [err] The

reaction m xture was flltered and ﬁat%ﬁ’ af fording 0.88 g of

8- am no- 2- benzyl - 4- (3, 4- di hydr oxyph® - 7-hydroxy-1, 2, 3, 4-t et rahydr oi soqui

nol i ne 55 hydr obrom de. (2)To a solytion of 0.25 m of formc acid in 10

m of chloroform was . added under icel ing 0.88 g of

1- et hyl - 3- (3-di net hyl ami nopropyl ) car bO§rMOHIe, and then after 15 mi nutes

was added dropwise 5 ml of a sol utiongo of

8- am no- 2- benzyl - 4-( 3, 4-di hydr oxyphenyl ) - 7- hydr oxy- 1, 2, 3, 4-t et r ahydr oi soqui

nol i ne 20 EP 0 286 293 Bl hydrobromi de (0.88 g) in dinmethylformam de.

The tenperature of the reaction mxture returned to roomtenperature, and

reactd on V8% pewf orefed 2-banzy-4£34-dibudroxgdenyl)-dydrexy-8Tko- 12 ctetrabydreisoruioaliee was

con- celvdrohromigle wap dissolvechindd mi pf etleraplt and raftesfaddingatherste @-0F gfof $0% palladigrn-oabqnk 5) .

The pr e@yﬂpp?raﬂqeswaame@r@eﬂ pted0r” EdTheyreadtion mpxuregyas filtered apesepaepnisiied. Thg rasidydt er

éffor di YRs treated with eljo @'Bewﬂgie Recipifates. Ware, Wtﬂlﬁﬂﬁr ang drieg, affording 580 mg of

f ety | aSHHEe SI(WB’QVP'P“Z“' hygrepas ?éﬁ'}‘?ﬂ'fﬂ r°£§a‘ﬂ‘i'"ﬁ'5\°| probromige. 450 g of

2- beﬁ"zyl 4- (3, 4- di hydr oxyphenyl ) - 8-f or mam do- 7- hydr oxy- 1, 2, 3, 4- tetrahydroi S

oqui nol i ne was di in f a Nd O Rirgr add| ng thereto 0.86

m of 2N hydrochl grilegméggla& aa%g’lzs@.s qtalgf |€%él}alp?alzl zi‘dlrgm car bon,

hydr ogenati on was perforned at mte r.at ur he reaction mxture was
filtgred and concentrated. Thecﬁ(ggi due Q treglt(é %I(S%(;pl‘ opyl al cohol

d itril d 10 | fil
af O?S?ES”%,EB' mS oI 1 S BISR  , eéée%by ratten
hydr oxy- 1 -tet g-gtmgroi sogui.rﬂl i ng.lg%drocgl.grll de. 22.43

80
Mass spectrum (FAB) 273 (M" + 1)
NMR spectrum (ds-DMSO, internal standard TMS)
5 (ppm):  5.96 (1H, d), 6.46 (1H, dd), 6.53 (1H, s), 6.60 (1H, d), 6.76 (1H, d)

35 Example 9
:\-/.'

0O

i
© y HCNH

o NH
* HC1
5 .
"~OH
- HO

60
(1)1.03 g of 2-benzyl-4~(3,4-dihydroxyphenyl)-7-hydroxy-8-nitro-1,2,3,4-tetrahydroisoquinoline
hydrobromide was suspended in 20 ml of ethanol, and after adding thereto 1 ml of Raney nickel,
hydrogenation was performed at 40°C. The reaction mixture was filtered and concentrated, affording
0.88 o] of 8-amino-2-benzyl-4-(3,4-dihydroxyphenyl)-7-hydroxy-1,2,3,4-tetrahydroisoquinoline

55 hydrobromide.

{2)To a solution of 0.25 ml of formic acid in 10 ml of chloroform, was added under ice cooling 0.88 g of
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, and then after 15 minutes was added dropwise 5 ml of a
solution of 8-amino-2-benzyl-4-(3,4-dihydroxyphenyl)-7-hydroxy-1,2,3,4-tetrahydroisoquinoline
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El enental analysis (as CL6H17N204C) 15 C(% H( % N( %9

was sti rre

. y ro fohafigolAdyarodR 2 ﬁﬂgﬁrﬂlyar&swﬂﬁolme
reaction oI and 'Thet aHdifgy tHESto 6.86 MESHoNAYEEchion® adidiahdroassigtite
vas added .%Jare&. ymgeﬁam@n Se6rmiat 5t koM tmrmlﬁhb e6hcliy ARtGketwagn Of
conc. aqueﬁl{dﬁd %Hfh'ah& Ehd FeRidG Whd BEhted WilhCisofi@PEIEdhbINGhd dcbioniwile] edother m
| ayer pas gedipieet Wb coheddiedy Witkkions afidiinl 820 Mg U oM@, ahdtkilirosyphenyl)-BRmanidb-r i ed
over anhy dryakbky-$,2,04tsRalydiolsoduioling lgdrechlondgdnt was di stilled off; 0.94 g of
4-(6- Lluoro 3, 4- di net hoxyphenyl ) - 7, 8- di net hoxy- 1, 2, 3, 4-
t et r ahydr oi soqui nol i ne was obt ai ned as a r
of Y a Elemental analysis ( s ¢ u}?y materlal >0 (2) 0.909
4- (6-fbuor o- 3, 4- di met hoxyphenyl ) -7, 8- di rret hoxy 1 2 3, 4-t et rahydroi soqui nol i
ne was dissolved in 25m of di chI@(p)Tet hapes) and Np%jhe ncx{y¥ye was added
dropwi se 1 M boron tribrom de-dich- |oronmethane solution (27 m) under an
argon gas stream at Calddi erna87i®fper a3 10® of 8382 to 16053 C under
coo¥ing while stirring. The m xture was stirred for 3 hours at- room
tenper@ture, and 7.0 Fdurmd net lEhol8 was &d8iz2d t o8 t2@ ni x1@r @2under cooling
by a dry ice-nethanol bath, dropwi se. The nmixture was 55 stirred for 30
m nut es at roon}% %(Hr + tne crystals which separated out were

Cl (% Calcd. 57.06 5.09 8.32 10. 53 20

Found 56. 78 4.82 EPO0 2829381 10. 72 Mass spectrum ( FAB)
301 [err] + 1) NI\/R spect rum [el’r] DI\/SO i nternal standard TM5) 25

er

[8 2r8] g_pﬂ gueretggfo ra?ure8 gf the reaaéluor(Ij 2nixtu(r5e |%9nng& to roo
[err]-[] (Ztegrpﬂ'f .tEvR[ %.Oa e¢ e re lxture was co

al cohol tr h 8 |th water Bfoégs‘%gﬁ-z@%g dr I)t

addi ng t he dtjoﬁ 3 é:é) 9dr8$ Emoga I ur| acl ¥ m xture

col |l ect ed,

o I

4-(6-f oro g % V& ma1| é et rahydr oi soqui nol i
ne hydr obrom égﬁE’lg? %% % H%%(rag%brﬂ g)l’ ggeggﬁyés)ls (as [err]qC(O/c)
H( % N(:_,@mp,eﬁ( Br(% 5 Cal cd. 48. 41 4. 06
3.76 5.10 21. 47
-/ :

30 . OH

H NH
35 ' F < HBy
W HO
OH
40

(1) a-[(2,3-dimethoxybenzyl)amino]methyl]-6-fluoro-3,4-dimethoxybenzyl alcohol (1.0 g) was dissolved in
7 mi of trifluoroacetic acid, and after adding thereto under ice cooling conc. sulfuric acid (0.25 ml), the
mixture was stirred for 40 minutes 0.72 g of sodium acetate was added to the reaction mixture, and the

45 mixture was concentrated. To the residue was added chioroform and water, and the mixture was basified
by addition of conc. aqueous ammonia under ice cooling. After separating, the chloroform layer was
collected, washed with saturated aqueous NaCl solution, and dried over anhydrous sodium sulfate. The
solvent was distiled off;, 084 g of 4-(B-fluoro-3,4-dimethoxyphenyl)-7,8-dimethoxy-1,2,3,4-
tetrahydroisoquinoline was obtained as a syrupy material.

50 (2) 0.90 g of 4-(B-fluoro-3,4-dimethoxyphenyl)-7,8-dimethoxy-1,2,3,4-tetrahydroisoquinoline was dissolved
in 25ml of dichloromethane, and to the mixture was added dropwise 1M boron tribromide-dich-
loromethane solution (27 ml) under an argon gas siream, at an internal temperature of -30 to -60°C
under cooling while stirring. The mixture was stirred for 3 hours at room temperature, and 7.0 ml of
methanol was added to the mixture under cooling by a dry ice-methanol bath, dropwise. The mixture was

85 stirred for 30 minutes at room temperature, the crystals which separated out were collected, giving 0.75
g of 4-(6-fluoro-3,4-dihydroxyphenyl)-7,8-dihydroxy-1,2,3,4-tetrahydroisoquinoline hydrobromide.
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Found _ 48. 14 4.12 3.66 4.82 21.30 10

Mel t'i ng point: above [err] (deconposition) Mass spectrum (FAB) 292 (M + 1)
NVR spectrum ([err]-DVMSO, inter &M0286203B1d TVS) [err] (ppm: 5.44 (1H,
m, 7.12 (1H, d), 7.43 (1H, d), .7.62 (1H, d), 7.72 (1H, d) 15 Exanple 11
(1) 20 [err] 25 30 2.02 g of

8- am no- 2- beriZldméntel hanalyisiS, i celioXNGheEBY] ) - 1, 2, 3, 4- t et rahydr oi soqui
noline was dis- solved in 2%3% hygarﬂcﬂf%ﬂrﬁ%ug{:i d,jand to the solution was
added dropwi se a sol ution of 0'380 of sg&it mniérite in 1.9 mM of water,
under, cool ing. To the mixture was ed ﬁlm (%) soF (32 on Br(8)s55 g of 35
cuprous chl ori de g m of 209 hydroch]otjc acid. After ‘the reaction was
over, 4.84 g of sdo |c;ljdr1ﬁ hydr oxi daeg\/gjgj adeendéo ?htéjm'étt&e, ahe4¥he mixture
was extracted wt orof orm iqes. T, hl pr of or yer s_col | ected,
washed with vvaterﬂ,blg{ryd dried oéeér'fgéhydr%ﬁsfrmg‘rpeéi u "ﬁl fa ﬁa?’?he sol vent
was dgstilled off, and the residue was recrystallized from ethanol, giving
1.23 g of melting @bty tbotls 238° C (decomposition)

chl or o- 7-mas bswsyurdtFaB) 202 guhetipoxyphenyl ) - 1, 2, 3, 4-t et r ahydr oi soqui nol i ne,

m p. 88- NMHK sgsctrui(ds-DMEQ) intpredl standdfa TMS)3 g oOf

2- benzyl - 8-5dgpmyr 0-5/44r(EH, Im),7A1241H, 8), 24311 Hed)/ vB2(phepyl72 a8, @, 3, 4-t et r ahydr oi soqu
i nol ime was dis- solved in 28 ml of ethanol, and after adding thereto 0.22
m of 1Bdmpleddochl oric acid, hydrogenation was 55 performed by addition
of 0.1 g of 10% pal | adi um carbon. After the hydrogenation reaction was
ovér, thdlkreaction solution was filtered, and concentrated. The residue was
dirsgol ved in chloroform washed with saturated aqueous sodi um hydrogen
carbdhat e solution and water, and dried over anhydrous nmagnesium sul fate.
The solvent was distilled off, and €3e residue s recrystallized from

et hyl acet at e- n- hexane, 22 1312 S@rwi ng 580 ngy of

8- chl oro- 7- met hoxy- 4- ( 3, 4- di net hox )-1,2, 3, 4-t et rahydroi soqui nol i ne,
mp. ,130- 132 C

OCH;
CH,0

2.02 g of 8-amino-2-benzyl-7-methoxy-4-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline was dis-

solved in 20% hydrochloric acid, and to the solution was added dropwise a solution of 0.38 g of sodium

nitrite in 1.9 ml of water, under cooling. To the mixiure was added dropwise a solution of 0.56 g of

35 cuprous chloride in 11 ml of 20% hydrochloric acid. After the reaction was over, 4.84 g of sodium

o hydroxide was added to the mixture, and the mixture was exiracted with chloroform 2 times. The

N/ chloroform layer was collected, washed with water, and dried over anhydrous magnesium sulfate. the

solvent was distilled off, and the residue was recrystallized from ethanol, giving 1.23 g of 2-benzyl-8-
chloro-7-methoxy-4-(3,4~-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline, m.p. 88-91°C.

o (@
(of |
CH,0
- NH
. OCH,
CH,0

1.13 g of 2-benzyl-8-chloro-7-methoxy-4-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline was dis-
solved in 28 mi of ethanol, and after adding thereto 0.22 mi of 12N hydrochloric acid, hydrogenation was
85 performed by addition of 0.1 g of 10%-palladium-carbon. After the hydrogenation reaction was over, the
reaction solution was filtered, and concentrated. The residue was dissolved in chloroform, washed with
saturated aqueous sodium hydrogen carbonate solution and water, and dried over anhydrous magnesium
sulfate. The solvent was distilled off, and the residue was recrystallized from ethyl acetate-n-hexane,
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(3) [err] 10 15 To 540 ny of

8- chl or o- 7- net hoxy- 4- ( 3, 4-di net hoxyphenyl ) -1, 2, 3, 4-t et rahydr oi soqui nol i ne
was added 11 nml of 48% hydrobr onikEP @@861293Bt t he m xture was heated under
reflux for 3 hours under an argon gas stream After cool i ng, the crystals
whi ch separ.at ed, out collecte |on ng of 8- 20

chl oro- 7- hg) g@? g (’%ﬁﬂfﬁﬂf’% 5@2?‘1’!7’?9}"%"9 2041)3,2.8, W’QWE?FB‘?%’BH'& Mt 13
hydr obr om 2 Was obtained. Elenental analysis (as [err] 25

C(% H( %9 N(9%  Cal cd. : 48. 35 4. 06

3.76 Fpund 48. 32 4. 05 3.75 Melting point: above
[err] (deconposition) Mass spectrum (Ef‘B) 292 (M + 1) NMR spectrum
(d6-DVBO), internal standard TVMB)H@6 a ppm 4.22 (1 H dd), 6.48 (1
H, dd), 6.56 (1 H s), 6.62 (1 H. BHCHE, d), 6.92 (1 H d) Exanple
12 40 [err] 40 45 50 (1)
[err] - (benzyl am no) net hyl ] -6-fl uoro- 3, 4-di net hoxybenzyl al cohol (1.25 g)
was dissolved in 875 m of trifluoroa jc acid, and after adding thereto
0.37 m of conc. sulfuric acid under i% 8§I|ng, the m xture was stirred
for 70 m nutes. Then, 1.07 g of sodium acetrdte was added to the m xture,
and the reaction mxture was concentrad8@d. To the residue was added

chl ord¥ orm and water, and the mxture was basified by addition of conc.
aqueous ammoni a under i ce-cool | The chl orof orm | ayer was

col | ect ed, %ﬁ@ﬁ%“mh!?f%mh%r meﬂmrpmeﬂ 2%fHgrahydioisoquitblio wesdadded: i1
anhydr ous Wi, '@?IP'?’%{P'E a°'drrﬁ§d Q’GI"W Yo W?@E“Pér\'ﬂ‘?ﬁéf?ﬂwgmﬂ? Beurg ynder a9rargoniges ng
148 g of SH ;‘? Z‘”&’e?d!?“ﬂ by filtrafion.andiS3Q A9 4 &t i ne
as a sg/r up t'gfj'iO)éW (3%21} yrirmyghegy b]:, s ,4-tetr roiséquinoline hydrobromide was obtained.

4- (6-fluoro-3, 4-di net hoxyphenyl ) -1, 2, 3, 4-t et rahydr oi soqui nol i ne was

di ssolved in 30 m ofE kgmentg% anadps293(Bs Gggﬂigm #B&I)e 26. 4 mM of 1M
boron tribrom dedi chl or omet hane sol uti on was d he sol uti on under an
argonjgas streamunder stirring under rgfl i ng ﬁk n |nt QS t enper at ure of
-20 to [err] The m xture was stirred § r§1 enperature, and
then 7.0 m of methanolcypsgadded digpygse 4 g6 3.76

W, Found 48.32 4.05 3.75

30

Melting point: above 260°C (deoomposrtron)
Mass spectrum (FAB) 292 (M + 1)
NMR spectrum (ds-DMSO), internal standard TMS)

35 s ppm : 4.22 (1H, dd), 6.48 (1H, dd), 6.56 (1H, s), 6.62 (1H, d), 6.75 (1H, d), 6.92 (1H, d)
—/ Example 12
“ “NH- HBr
F
45 HO
Ol

50 (1) a-[(benzylamino)methyl]-6-fluoro-3,4-dimethoxybenzyl alcohol (1.25 g) was dissolved in 8.75 ml of
trifluoroacetic acid, and after adding thereto 0.37 mi of conc. sulfuric acid under ice-cooling, the mixture
was stirred for 70 minutes. Then, 1.07 g of sodium acetate was added to the mixture, and the reaction
mixture was concentrated. To the residue was added chloroform and water, and the mixture was basified
by addition of conc. aqueous ammonia under ice-cooling.

65 The chloroform layer was collected, washed with saturated aqueous NaCl solution, and dried over
anhydrous sodium sulfate. The solvent was removed by distillation, giving 1.18 g of 4-(6-fluoro-3,4-
dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline as a syrupy material.

(2) 1.15 g of 4-(6-fluoro-3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline was dissolved in 30 ml of
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under cooling in dry ice - nmethanol bath, The m xture was stirred for 30
m nutes at roomtenperature; 5 the crystals which separated out were
col l ected by filtration, affordiER0286293BY 4-(6-fl uoro- 3, 4-di hydr ox-

yphenyl)-1, 3 4-tetrahydroi soqui nol i ne hydr obr orri de. EI errent aI anal ysi S

(B??O/(g erc(;} Ioromeglznqg§6 4 mhof 14}/! bororhtrif mldedlg'nlqscgneth n ed /%% g;
4. 50 an ar n fstrea Stf[l'glg un l?q'l @ (c] re tO

! O IS
(dtecorrplosrf‘ Im'wi'5 %rcéelzglfethapﬁ Aﬁ? | ur M/% }éng 00! bg/go
el o il Uy gmm Pl 199 2%,
Ref er ence’™ eng 'e"v% deor |ncm'?od| de ( 0. 98 g ) was added to a

sol ution of 6- quoro-S—A—d4—net—h-e*ybeaz—aJ—deh-yde—@5—2—g—)—+n 5 m
tetrahydrofuran, trindianpntaiangysisies GiphleN@FBH02 ni was flurther added
dropwpse with stirrijng undgr g@wg qu)rg N(%) ﬁp@qg negRp |at nosphere, and
stirring under ice ceong cont #r-s—I he resulting
m xture 35 was then sf?a“’n%ec 98 5 rﬂiﬁergﬁrgt* gg; ffgoﬁr hours, 4.11 n
met hanol was added und@f™; ‘?)Enl ng— 4 8 oS- widr e di stilled off.
To the residue were added 50 ml nethanol and 0.65 g citric acid, and the
m Xt u¥ e videltingtppint ehdven2AZf G (dgbampasitionbom t enper at ure and concentrated. The
resi due vidass speshne(FAR) 26A (Mhird) of orm and water, and the chloroform | ayer was
col | ect ecNMihepeglrymcids-BYED. intema) atpeslard TMR)nesi um sul fate. The solvent was.
di-sti | | ed 61(Ffp"‘)ano° Fr?@oeﬂsmbdéa%b’r%d'iﬂéi'éldm $.89 ("Hy nB-H(15r B BBH1H-Pexane,
af\Lerding 3.28 g 40 2418 &ﬁ'é‘ [err]-(cyano)6-fl uoro-3, 4-di met hoxybenzyl
al coRdl réé péJ Ref erence Exanple 29 45 [err] 50 To a suspension of
3.24 9 5"?’8&3 MR Uor o- 3, 4- di met hoxybenzyl al cohol obtained in Reference
Exanple 28 in 20 m tetrahydrofuran, was added dropwise 33 ml of 1 M
sol ution of borane in tetrahydrofuran p5 gith stirring in a nethanol/ice
bat h ,under an argon gas atnosphere, aph gegesul ting solution was heat ed
undef reflux for three hours. After |ng the reaction mxture in an ice
bat h, nethanol was added until gaH36VO OYUti on was no | onger observed, the
resulting solution was stirred at roonOCHyperature for one hour, and
hydrogen chl oride gas was introduced until the pH fell below 1. The

skl s which separated out were 24

ﬁ'

2.

Zinc iodide ( 0.98 g ) was added to a solution of 6-fluoro-3,4-dimethoxybenzaldehyde (5.2 g ) in 55 ml
tetrahydrofuran, trimethyisilyl-nitrile ( 4.92 mil ) was further added dropwise with stirring under ice cooling in
an argon gas atmosphere, and stirring under ice cooling . was continued for two hours. The resulting mixture

3s was then stirred at room temperature for four hours, 4.11 ml methanol was added under ice cooling, and the
. solvents were distilled off. To the residue were added 50 ml methanol and 0.65 g citric acid, and the
AN mixture was stirred overnight at room temperature and concentrated. The residue was treated with
chloroform and water, and the chloroform layer was collected and dried over anhydrous magnesium sulfate.
The solvent was distilled off, and the residue was recrystallized from chloroform/n-hexane, affording 3.28 g

40 of pure a-(Cyano)-6-fluoro-3,4-dimethoxybenzyl alcohol, m.p. 112-114*C.

Reference Example 29

45 ' F OH

_ NH, .HC1
CH30

OCH3
50

To a suspension of 3.24 g a-(cyano)-6-fluoro-3,4-dimethoxybenzyl alcohol obtained in Reference
Example 28 in 20 ml tetrahydrofuran, was added dropwise 33 ml of 1M solution of borane in tetrahydrofuran

55 with stirring in a methanol/ice bath under an argon gas atmosphere, and the resulting solution was heated
under refiux for three hours. After cooling the reaction mixture in an ice bath, methanol was added until gas
evolution was no longer observed, the resulting solution was stirred at room temperature for one hour, and
hydrogen chloride gas was introduced until the pH fell below 1. The crystals which separated out were
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EP 0 286 293 B1 collected, affording 3.34 g of

[ ert]-(am nomet hyl).- 6- quoro 3, 4- di net hoxybenzyl al cohol hydrochl ori de,

mp. 223- 226 * C. Prescription ER®QBERIBBLach containing a mxture of 100
ng of the conpound obtained in Exanple 6 or 7 (free base), 200 ng of

Comvent | BAFe AR STy cARuTEm L Jes {4 SR SR PR BP9 2y 1 0

a patlen?‘?ghU|r|ng renal vascular tract dilation. io Exanple 13 [err] 20
(1) A solutlgﬁ of 2.8 g a-[(3-am nobenzyl anm no) et hyl ] - 3, 4- di met hoxybenzyl
alcohol d in Refer- ence Exanple 2 in 15 m 6N-HCl was held at [err]

over ni yht . ASor HRPIG b3 i bun Bt 1P Bxamplo Blok 7 1R besRfleT
i ce cool V&“E&"’%H“ G e e sl ehy o

2 frigYot hd
by filt r Q is 0 ?Q rﬁ?rtu&ér&ﬂ ﬁur}Cilm\A@S €5y t%%ﬁleﬁtdéﬁﬂﬂmg A4l vdedliara@et@mdasn. sol ut i on of
caustic so a was turther under ice cooling until the aqueous | ayer

becang,,algabgied The n1xture mas stirred well, and the chloroformlayer was

col | ect ed, mashed wi th saturated aqueous sol ution of sodium chloride and

dried over anhydrous sodium sulfate. The solvent was distilled off, and the

resi due was recrystallized fron1a§%yl acet at e/ n- hexane, affordlng 1.5
) -

g of pure 7-am no-4-(3, 4-di net hox 'Hﬂﬁ§r4 t et rahydr oi soqui nol i ne,
mp. 187-159 C. (2) To a solution of %
7-am no- 4- ( 3, 4-di met hoxyphenyl)-1, 2, 3, 4-
above in 50 m dichl oronethane, was add§d §iropwi se 1 M sol ution of boron
teibrom de in dichloromethane ( 25 m ) Bridw®@# an argon gas streamwhil e
meiAt ai ning the internal tenperature at [Q#r] The reaction 35 m xture
was st®rred at roomtenperature for three hours and then cooled to [err]
once again, and 7 n1 nethanol was added dropw se at that tenperature. The

crystal s Emu\’%ﬁbreﬁ ER\ k)ﬁn%&fl?s Q-)iumfe{hL)IyB&Ey':l QRorMGbtained in Refer-
recr _yst al | FJ?Ea stirring, and, the reaction mixture was
7-am ng- 4- ‘uhde "l:a o crﬁ‘tal b4 St Cksrd Edibdd by filtration,
di hydrobr O ﬁorm én)i r@@ﬁ&&lafnda\a% | d45dods é&iﬁlm{ & dalsti6-654h was Fkihér adddd(uHder
Br(% Calc oooll P the aq Iayer@ e alkal®8. P@ rfdure was stirred well, and the chloroform
Found  431a3f was éou&%d waﬁnéthh safbratedJadubduy uRtidni BFYsdaRiMN Ehiloritid 4nd Ydied Gvey
dec.) anhydrous sodium sulfate. The solvent was distilled off, and the residue was recrystallized from ethyl
~ 30 acetate/n-hexane, affording 1.5 g of pure 7-amino-4-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline,
m.p. 157-158°C.

(2) To a solution of 1.5 g 7-amino-4-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroisoquinoline obtamed above

in 50 ml dichloromethane, was added dropwise 1M solution of boron tribromide in dichloromethane ( 25

ml ) under an argon gas stream while maintaining the internal temperature at -20°C. The reaction

85 mixture was stirred at room temperature for three hours and then cooled to -20°* C once again, and 7 ml

_ methanol was added dropwise at that temperature. The crystals which separated out were collected by

/ filtration and recrystallized from ethanol, giving 1 g of pure 7-amino-4-(3, 4-d|methoxyphenyl)-1 2.3,4-
tetrahydroisoquinoline dihydrobromide.

(i

40
Elemental analysis ( as C1sH1gBraN202 ):
ce) | H%) | N%) | Br%)
Calcd. | 4300 | 434 | 670 | 38.22
* Found | 4338 | 459 | 650 | 37.89

(ii) Melting point: 194-196°C ( dec. )
(i) Mass spectrometry ( FAB ): 257 ( M* o+ )
50 (iv) NMR spectrum ( ds-DMSO; internal standard: TMS ):
5(ppm) 6.56(s,2H)6.72(d, 1H)6.92(d,1H),7.12(s,2H)

Prescription
§5 Capsules each containing a mixture of 100 mg of the compound obtained in Example 14 (free base),

200 mg of crystalline lactose and 2 mg of magnesium stearate were formed in conventional manner. One
capsule is orally administered four times a day to a patient requiring renal vascular tract dilation.

25



(iii) Mass spectronetry ( FAB): 257 ( M + 1) 50 (iv) NMR spectrum (
[err]-DVMBO internal standard: TMS): [err] (ppm -

6.56(s, 2H), 6. 72(d, 1H) 6. 92(d, 1H) EP 028628¥R} Prescription 55 Capsul es
each containing a m xture of 100 ng of the conpound obtained in Exanple 14
(free base 200 of crystalline | actose and 2 ng of nagnesium stearate

wer e f Jiale Wﬁ%ﬁ ntional manner. One capsule .is orally administered four
BI ggg g d atsg a at | (39 E 5%’ t{an%&f Mhob\é%%%lc‘arm % E%l%éhf&dn?ﬁanez\ﬁas EP
th a%g 243I ?3— - rt?b firia 3 under ice-
rzrz 3$n anx oglm cdn r 80 mf e%s‘a RRR \Wé%déyé‘i ed
o amdmmbﬁangl%smﬂydr&hﬂmemw 165 mPbf e Wi t h
ho nQein 1@0 nqocﬁ dndﬂﬂronﬁiﬂﬂ'neslhlinfall Pertibiaf8Rd btfhgCiMabr Bgcobiry was
CO”t' ”Uc% inbédf for@hdﬂs“% e resIm hidurd Rssddbiéd ON HCK {300 @), a6 the didRIcromethdns &S on
of 24. 3yasQogifated: friaHopuriiaf okt cgrv%s@aﬁiedfeﬁobwybﬁﬂbym HCI:nb edturliydlsquedus daCide  and
15. 14y rdolutitn, Ak chiBH Vit &1RYARIUS riafiiRsiur (a3, THe solventlwashdistiNlenirotf] dnelr32.71 @ ofsrg(8-
porti Qﬁﬁethqﬁledﬁ?lhrﬁ|ﬂ¢ua@zolymiﬁdomm¢li-&mhiemg<ymyl @lootpl was @btaihert asJoamyumaterialTo t he
resuling mxture was added 1 N HCl (300 ml), and the dichl oronmethane | ayer
was seprefadneel Exaliple 33epar at ed sol uti on was washed once with each of 1N HC
and saturated aqueous NaCl 10 solution, and dried over anhi/drous ma nesi um

%U on n

sul fate. 329 gsefl aribHE-mathenegilionyiamidebenagiyl)amidermetinji-Spdirgsthonytpayl ploghel W Ss-

et hanessived dm 250 mil ok etreRuslrafuram rfod Shererepuing olution; west dsle 4 “aF'ﬁo??&i"e Wwas
obt ai netetraydrafesamgropwise: peley -3°R€f E'reewmeefﬂx'a |tE9 ?f“' solutiery, *° room
[ef r ] - ['Rmpemiyie: 2Rd tessalution, é‘ﬁ?‘ 4:2 g Is?d Beé’nzyl
afcohol 2482 &f §°"°s BY%EH“ 's?:f ﬂ'ﬁ‘ Po‘1’ [yed E'"rt‘dgs g BN

sol ufd dpmegRure ? %'ﬁs/g:ﬁe adde g,gr ow 30
C. The oérlrp\I s wrere :2 e é"éﬁ gm&aiz%o Ig mau'svﬁaQCI i nhydrous

t enper & if e M i éec%d*wurcs gell0 the
resul t '&: m afiol- 8% Gh ueG@J'&nm r29' |19f0‘1‘b 15.Cenél aChAdndl se.
and Ebheofw tl@gel fa@ hoﬂfforrﬁ-@nemawm adUeoUsQRilonia) (08 ND.HY Résdoflected1e

sol Ventan%ﬁ/ Ihz%ﬁ' Ioﬁ m-nABEnd, QidrdhRy 12278 ighhi &-[RPhahdneslioNpRidasiAtanadler and

chl or of Qéwpi-a ktimdtfoRybehdyNdlcoRdi rh.brog-18¢€. basi fi ed with conc. aqueous ammoni a,
and ext ract ed thrice with chloroform The chloroform | ayers were conbi ned,
\ﬁghed_ Wiainple 34t ur at ed aqueous NaCl solution, and dried over anhydrous
ngsi um sul fate. The solvent was distill ed of f, and the residue thus
obt ai ned (war.7s g hyf e<l(@clethanesuiforiylamidgiesnzyl)ahionimstoyilr3xhdimetiapaehayl alcohol was dis-
(chl or of epivedie2Stemialf 612 8gdrerhiadcoasis!; thermixvreawasGllawed to] redad uridean]argon gpgistigamat er i al
25 of Rf 60.-B8"¢ Kir Sdwbrs.gEsl thd eqofell reagliontreixture hwersragtiest shioraiar cin® PNdXR0GC. AAUPEEL S
amoni a (aRGwnia, @d1thg mirduse was pxiieeted with A methanelchipioipg) updep bpsic conditions. The
chl opsof ororgapic laysravas wagﬂeﬁ Wit pqggatg_dzaquo N@f:l solution, and dried over anhydrous magnesmm
a- [ 1( 3- metifeten Fhe solventyres distiies aripoyp thus0pipled was SHbi
al ‘cdhol chaiomatoqrg;rhy hiorpformsmethangl; % aqueous ammoma— 1:0.1~10:1:0.1), and a terlal
0.14 [Kiesel gel F254. plate; chloroform-methanol-za% aqueous ammonia= 201 :0.1) was collected, and
crystailized from chloroform-ether, affording 5.94 g of 4-(3, 4-dimethoxyphenyl)-7-methanesulfonylamido-
40 1,2,3,4-tetrahydroisoquinoline, m.p. 220-222° C. ’
(2) 40 g of 4-(3,4-dimethoxyphenyl)-7-methanesulfonylamido-1,2,3,4-tetrahydroisoquinoline was sus-
pended in 40 ml of dichloromethane, and after adding thereto 2.08 ml of acetic anhydride under an
argon gas stream at room temperature, the mixture was allowed to react for 1 hour. To the reaction
solution were added water, ice and conc. aqueous ammonia; the mixture was exiracted with dich-
45 loromethane under basic conditions and the extract was washed with 1N hydrochloric acid and water,
each once, and dried over anhydrous magnesium sulfate. The solvent was distilled off, and 4.46 g of 2-
acetyl-4-(3,4-dimethoxyphenyl)-7-methanesulfonylamido-1,2,3,4-tetrahydroisoquinoline was obtained as
" syrupy material.
(3) 446 g of 2-acetyl-4-(3,4-dimethoxyphenyl)-7-methane-sulfonylamido-1,2,3,4-tetrahydroisoquinoline
50 (obtained at (2) above) was dissolved in 50 ml of dichloromethane, and to the solution was added 66.2
ml of 1M borane-3Br dichloromethane solution dropwise under cooling below -28° C under an argon gas
stream. The mixture was allowed to react for 2.5 hours, and after adding dropwise 13.96 ml of methanol
below -40°*C, the temperature of the reaction solution was raised to room temperature. About 30 ml of
methanol was added to the solution, and the solvent was distilled off. 50 ml of toluene was added to the
55 residue obtained, and the solvent was distilled off again, and after adding to the residue water and ethyl
acetate, the mixture was extracted with ethyl acetate. The extract was washed with water and saturated
aqueous NaCl solution each once, and dried over anhydrous magnesium sulfate. The solvent was
distiled off, and 4.13 g of 2-acetyl-4-[3,4-dihydroxyphenyl)-7-methanesulfonylamido-1,2,3,4-
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30 (1) 12.7 g of

a-[](3- net hanesul f onyl am dobenzyl ) am- no] net-hyl ] - 3, 4- di net hoxybenzyl al cohol
was dis- solved in 250 mi of 6N EP@288RB¥Bilc acid; the nixture was all owed
to react under an argon gas streamat 60 - [err] for 3 hours. To the cool ed
reaction mxture wer e added chI orofor |ce and conc. aqueous ammni a, and

the mi xtuf %l E};ﬁy foxy] 99‘%,}, gﬁ g'an Jﬁlﬁf Nﬁéﬁ :c“{y &99 :n%::Nag

condi ti onéam1

| ut 0 W oI
oLt om vl @ aZ? ety tz’%g%' i
col um chy gp%,ggg,p hP hdded 3o mI of
20:1:0.1- 15 anbi, Can oonc% tlﬁg %Eeﬁﬁl’eawbasoéonggcteg 3l fim aﬁ& lr1960|':1%561 oP!

chl or of Or Ainjidwb: I Sfhanbkdfnyia am,am&?{dé i’n):l %ﬁCIC it Wast Gbtai e’él”
crystalli m&@fig%ﬁc)hl oroformetrp\er af f or di nggg 92{' g of "

4- (3, - di net hoxyphenyl ) 7- rret hanesul fonyl am do- 40 1

, 2,3, 4-tetrahydroi soqurg ot T A0 of
4- (3 4- di met hoxyphenyl '7 Th”.fhrg ¢ éc?('i*/@z L? L et r ahydr oi soqui nol i
ne was sus- pended in B0 m [ofC(W ¢hHEs)OEN(eRMeS(%Ard Ci%l ¢r addi ng thereto

2.08 m of acetic anhy[0ELOE UBE&T agzgr ! g fﬁreggba roomtenperature,
the méxture was al | oweded g '[ea£do f06al h T8 eglggagti on solution were

added water, ice and e-ns—aq-u-em*a—a-mmh-n—a xtHedwas extracted with
.dich- 45 Ioronethane under basic condltlons and t he extract was washed
Wi'th 1N h s(ﬁ?ﬂ‘ft"ﬁ'i“ ABIS3S M “nht er | each once, and dried over anhydrous

e U o A fé’ﬁ'a";*@%éfﬁ%%ﬁ@ b 580 B0 weaPl 4 600, 20 i s

qui nol i d as syrupy material. (3) 4.46 g of
acetylrweffre('ge%gg’?] hoxyphenyl ) - 7- met hane- sul fonyl am do-1, 2, 3, 4-tetrahydro

I SOC]UI no of 3- c us r
oS S e o B,
di chl or 0 d?&ﬂl@nd% & nbeb

QRVdaS6 30 HiRies CR drﬂ.ﬁun@%@&& & b SuspbHaiof bf @rgsgrgon
gas streagp a-(ERﬁnon%tM)LUﬁdurW@eﬁox?AehﬂV\ﬁébhélqny&r@éhi&idef & 748 1 BPNUmdthyIAB#Phetihd MAleo
addi ng dr gpwt Genioksmetfand] sionly. TR MR wdlcdiped ovemight uidbiicd esamsy. Ak RdiRg 1khe
Jeaction agrdthibacikio@o0 i, ddiéhibrontethiand 1RYEP Was Edibdted, WasAsd withO1NThydRkhisrtdaianol

S afded afdosdtnateds ajubdus (NaC! soldlori Bazh bAtey @nd diediSoveki &rihydréus tnaghdsiumbslifath. Thb
t ol uene waalveaiwkadiistillad tolt,cgivirg 20.35 @ 2F cHNe(3abriaddsulioollanidotlerizbybabidbruaini]-3\4atimeth-
di sti | | edoxybénzglgkohv] asarfdanaf hateriaaddi ng t o t he resi due water and et hyl
acet at e, (21@0.f1 g plue-iN-Retharesulioadamiddbenzoyijaraitiémethyl-d dtdimethoxybhrzyleal¢ahalcwasydiss
washed wi sdivedzdn 50 rejrefi tetrahydrotitamchnd dp e mixtua @i adided drorwise d NMcherapertetrahydioftradr i ed
over ¥nhy &eluior (176 g delow i30S G Thetselutiontyas gisled gradualiie refims lemperature oing thepigurg 13 g. -
of 2- acet yps heated undetiiefiux dor 6 Newranip the mixirewas added, 71 3 Ml of mefhaesl ynder @O'H'O byg
E‘P/o 286 2‘9‘3?'13 icq path, 2 H'Pd‘?"g‘ﬁ WP brajed andes el jon 30 aigutes,T: the polijtion yps agded (4)

-u—u

1. 14.7 mi of conchydro hloric acnd nder cooling by methanol-ice bath) dropwise, and the mixture was

2- ac et yI iy % “tef ?f’é Efl“faﬁ %"fi’ion the '23'%“"4" "r‘a hydr o

i soqu‘1°no| i”ﬁ H'%'hda" ogo "t'ﬁ a"SfN and

17 of r or la%[e] q Q >§ od Wi aqueous ut|
n%@drgusaﬁagqem ul Tﬁg 3! ';leas dlstllled off, and the residue was

subjected to column chromatography (chloroform—methanol-za% agueous ammonia= 20:1:0.1-10:1:0.1),
and a material of Rf 0.13 [Kiesel gel 60Fzs+ plate, chloroform-methanol-28% aqueous ammonia=

45 20:1:0.1) was collected, giving 1381 g of alpha-[[(s-ethanesulfonylam|dobenzyl)ammo]methyll-s4—
dimethoxybenzyl-alcohol.

Example 15

50 1.0 g of 2-acetyl-4~(3,4-dihydroxyphenyl)-7-ethanesulfonylamido-1,2,3,4-tetrahydroisoquinoline was dis-
solved in 10 ml of ethanol and 10 ml of 2N hydrochloric acid, and the mixture was heated under reflux
overnight. The solvent was distilled off, and after adding water and ethyl acetate, the aqueous layer was
collected, washed with ethyl acetate twice, and concentrated. To the residue was added 30 ml of ethanol,
and the concentration procedures were repeated 3 times. The residue was crystallized from isopropanol,

§6 giving 090 g of 4-(3,4-dihydroxyphenyl)-7-ethanesulfonylamido-1,2,3,4-tetrahydroisoquinoline.1-
isopropanol.1-HCI salt.

Melting point: 161-162°C
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was heated under reflux under an argon gas stream for 8.5 hours. The

sol vent was distilled off, and €q§ 1 adding water and ethyl acetate,

t he aqueous | ayer was separateg W a separatrng funnel . The aqueous | ayer
was washed with ethyl acet ate 5 tinmes, and concentrated. To the residue was
added 30 ml of ethan arg—eoncent - geedure—wap conducted 3 tines,
and after drying, 1. f\e&regtala z‘afysgs(ﬁs Cr7H21 NzO4 SCI. aﬁ;‘dﬁ)-
dihydroxyphenyl)-7-nethanepuC@OnyHamﬂcoNﬁ%Q 3B(%) { eCi%@hydr oi soqui nol i ne HCl
salt was obtai ned as[gfoa B ET E NfaLgengl ysis (as [err] C(%
H( %% N( %9 S(% &t‘% §§l ggISCQ lgg %6 Z?? 13 8.50 9.40 15
Found 51. 20 5. 34 ttronetry (FAB): 335
(M+ 1) NMR sp ectrunr err - DVBG, |nternal “standar d: TMS) 20 [err]
(ppm Masssmtr {HAB +ﬂ)3 7 (2H, rr) 4.24 (1 H m, 3.35 (2H, br-s)

6.4-7. W'i‘ﬁﬂq dRB é’r‘?&'éa'E%?

3- et"hané%“m fon é?ﬁ' d)o% WS4

di chl or o %f ?b%j:%ma %d“?% gﬂﬁ‘\ ﬁ@éﬁai(f’lt a1 F’eaa'?ﬂm‘"

"o under ¢e coo

stirrif &rret hyl am nopr opyl )car bodi i m de

3 ple
hydr o i '""°"" afrs@% £ hol 4, oraSblindlib, G5, 2B24RE, M Xt Ur e vas
addgd %‘iaﬁ drls %} t)- 8th |fo£:ﬁ‘arn{| o? gﬁi&f?ﬁ&&é&u&nnﬂa (;Ifmryhﬁw.bﬁnzyl

al coho droc or| e and

N- et hyl mor phol'i ne in 60
di chl qrg,g,mgt hane, slowy. The m xture was stirred overnight under |ce
cooling. After adding 1IN hydrochloric acid (200 m ), the dichl oronethane
| ayer 4)a compduad biasmul@pbracsanthbisoftN hydr ochl oric acid 30 and sat ur at' ed
aqugous NaCl sol ution each once, and dried over anhydrous nagnesium
sul fate. The solvent was distilled off, giving 20.35 g of
[err]-[N-(3-ethanesul f ony xJ.) am donet hyl ] - 3, 4-di net h- oxybenzy!
al cohol as a foany nate iah. P{;
a- [ N- (3- et hanesul t onyl atri dobertoyl )am donet hyl ] - 3, 4- di net hoxybenzyl al cohol
was2sdi s- solved in 150 IN rahygs of uran, and to the m xture was added
dropwi se 1M bor ane-t et rahydrof ur ax sol uti on (176 m) belm [err]. The
solution was raised gradually to roomterrperature and the m xture was
heat ed under reflux for 2 iRture was added 7.13 ml of
met hanol under cooling by a met i ce bath, and the m xture was heated
und® reflux for 30 m nutego 6 the sol ution was added 14.7 nl of
conchydrochl oric acid (under coolinYy dy nethanol-ice bath) dropw se, and
the m xture was stirred at roomtenperature for 30 m nutes, and t-he sol vent
was distilled off. To t due was added 40  water and chloroform and
t he,m xture washbeosid i EGZ: h aqueous ammoni a and extracted with
chloroform3 tinmes. The form | ayggTwas col |l ected, washed with
saturated aqueous NaCl solution, and dried over anhydrous magnesi um
sul fate. The solvent was distil I ed off, land the residue was subjected to
col um chr omat ogr aphy (chl orof orgn e aqueous ammoni a=
20: 3 0.1-10:1:0.1), and a mate®al df Rf 0.{I3 [Kiesel gel [err] plate,
chl or of or m et hanol - 28% aqueous a i 20:1:0.1) was col'l ected,
giving 13.81 g of. al pha-[[(3-et ha? i dobenzyl ) am no] et hyl | - 3, 4-

R! is hydrogen, C1-Cs alkyl, hydroxyl, halogen, amino, or C-Cs acylamino;
R?is hydrogén, C1-Cs alkyl, hydroxyl, amino, or C1-Cs alkylsulfonylamino;
R? is hydrogen, C1-Cs alkyl, or hydroxyl; and
50 R is hydrogen or halogen;
with the proviso that when R' is other than C1-Cs alkyl, R?, R® and R are not all hydrogens.

2. A compound according to claim 1 which is 7.8-dihydroxy-4-(3,4-dihydroxyphenyi)-1,2,3,4-
tetrahydroisoquinoline or a salt thereof.

55
3. A compound according to claim 1 which is 7-hydroxy-4-13, 4-d|hydroxyphenyl)-8-methyl-1 2,3.4-

tetrahydroisoquinoline or a sait thereof.
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di met hoxybenzyl - al cohol . Exanpl e 15 50 1.0 g of .
2- acetyl 4- (3, 4-di hydr oxyphenyl ) - 7- et hanesul f onyl am do- 1, 2 i
oqui nol i ne was dis- solved in 1CERmD288283Bhnol and 10 n ofmlml mrlmmmm
acid, and the nixture was heated under reflux overnight. Ther sal Vents *

distilled off, and after adding water and ethyl acetate, the aqueous | ayer
was col | ect ed, washed Mmme;ﬁWIys.a@ec@mmwsmcam congentrated. To the

resi due was added 30 mt—of—gt+ -t v, t- n procedures were
repeated 3 tinmes. The {residye X CF@I 'ﬂ?"% g‘?’?ﬂ bﬁ%')gropanol, 55 giving

0.90 _ ¢ of Caled. | 5398 | 657 | 630 | 721 | 797
4-( 3, %- di hydr oxyphenyl|) Foondtihahes 4l BShy| BRSd@- 12R |3 8471t ¢t r ahydr oi soqui nolin
e.1l - isopropanol.1-HC salrt. MeETirng porni. 1I61-162 C 27 EP 0 286 293

BL El emyjated am'w&&dmderr} (% H®W N% S(% d(% Calcd
53.98  NMR spéctrum (&-OM50, m?enzﬂstandaraTﬂg) Found 53.74 6. 50 6. 25 7.29
8. 17 sBSSEpRECt AaMaHFRE}10@AS), 6ab 1), mYMRoaRSEY, 4,842 bes)/d+-78@Q.m)i nt er nal

st andar d Tiub)stailg mafeR# 6} the abovdIcofnpdund this méitingOtoihtof 117+116°.C2-ard Wad probarddin
4.20(1 kbnverkionalmanhér2H, br-s), 6.4-7.2(6H m The starting nmaterial of the
above conpiha fotlowrgscompdundamprasotirepafed] err] and was prepared in conventi onal
manner . 4{3edihethéxgptiemd)-7eathepesulfod ganide- 62,3 i-ebahydreisequindine, m.p. 209-211°C.

4-(3,14- aiapmﬂmgfgimghgmphewl)&dﬂEn@gltm;lmgd-hm ¢Hotrdhdydroisoquinoline (a foamy material).

, 2,3, 4-tetrahydroi soqui nol i ne, mp 209-[err] 15

2. acetylch!!m(S 4- di met hoxyphenyl) - et hanesul fonyl ani do- 1, 2, 3, 4-t et r ahdydr oi
sequi noI|ne (a fdgn% mat er % Clalms 1. A conpound of forrrula (I) or a

salt/ t hdr HFompogn rmula(l)orasatthereof: [err] ~~~~~~~~ (1) 30 35 40
.R2 [#er] 45
25
(I)
-'\./.
30
35 wherein @ is :
- R
N
40 R2
R3
45

R!' is hydrogen, Ci-Cs alkyl, hydroxyl, halogen, amino, or C1-Cs acylamino;
R? is hydrogen, C1-Cs alkyl, hydroxyl, amino, or C1-Cs alkylsulfonylamino;
R3 is hydrogen, Cy-Cs alkyl, or hydroxyl; and
50 R is hydrogen or halogen;
with the proviso that when R! is other than C;-Cs alkyl, R?, R® and R are not all hydrogens.

2. A oompound' according to claim 1 which is 7,8-dihydroxy-4-(3,4-dihydroxyphenyl)-1,2,3,4-
tetrahydroisoquinoline or a salt thereof.
55
3. A compound according to claim 1 which is 7-hydroxy-4~(3,4-dihydroxyphenyl)-8-methyl-1,2,3,4-
tetrahydroisoquinofine or a salt thereof.

28



[err] is hydrogen, [err] alkyl, hydroxyl,.- hal ogen, am no, or [err]

acyl am no; [err] is hydrogen, [err] alkyl, hydroxyl, amn

al kyl sul fonyl am no; [err] is hydrmgeassgaam al kyl, or C“M““Mll”m””“l
R is hydrogen or hal ogen; with the prOVISO t hat mhen [err] ts ot Her " hén
[err] aIkyI R2, R3 and R are not all hydrogens. npound accordi ng
to claifh A coppaupd ageerding do giaimy, i whigh Jss4- WJ’B'PHSFB?%')(Z/ m@ﬁm"wy'az"ds 1234

t et rahydr0|'§'Eﬂ!flﬁ“i’|§ﬂqi"i’@"?)?'aéa'§'§ 9% hereof . 55 3. A conpound accor di ng to
claim 1 3. 4-di hydr ox

tetrahydPo éB%[F??&‘I“F%@”B?“ o in el bl POl ot o
[err] N(@a S(% a (9% Calcd. 53. 98 6. 57 6. 30

7.21 9 ' . droct? 8.17 Mass spectrum
I It th :

(FAB) 349 ﬁ%&%ﬂmﬂgﬁ gg%(t:orm tm F fbgfro ﬂu-aghﬁ%satltntreer nal standard TMS) 10

(ppm: 1.21 (3H, t), 3.10(2H, t), 3.2-3.9 (2H, M, 4.20(1 H m, 4.34(2H

br-s),46.4-7.2(6H m The skl | pg ey erial of the above conpound has

melting point of [err] a repar®Hin conventional nmanner. The
foll owi ng conpounds werefal & p
4- (3, 4-di et hoxyphenyl ) - X @sul fonyl am do-1, 2, 3, 4-t et rahydr oi soqui nolin

e, mp. 209-211 * C. 15
2- acetwyl - 4- (3, 4- di net hoxyphenyl ) -7-
soqui noline (a foany material).
salt thereof: 20 25

hydrogen, [err] al kyl, hydro§*;_,h>

-thanesulfonylanldo 1, 2, 3A4§%Hrahdydrm
NG A_canpound of formul a (1) or a
[err] (I) 30 35 [err] 40 45 [err] is
gen, amino, or [err] acyl am no;

~ 20 OH
wherein @ is ]
: R
25
R2
—/
30
3/
R -
35 R' is hydrogen, C1-Cs alkyl, hydroxyl, halogen, amino, or C1-C¢ acylamino;
o R? is hydrogen, C1-Cs alkyl, hydroxyl, amino, or C;-Cs alkylsulfonylamido;
-/ R® is hydrogen, C1-Cs alkyl, or hydroxyl; and

R is hydrogen or halogen;
with the proviso that when R! is other than C1-Cs alkyl, R2, R?® and R are not all hydrogens.

40 the process comprising
a) inframolecular cyclization of compound Il
2" h-r°
45
# II
R
50
7
R — f
R

]
followed by removal of the protective group(s) when required
or
b) reduction of compound V
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[err] is hydrogen, [err] alkyl, hydroxyl, amno, or [err]
al kyl sul fonylam no; [err] is hydrogen, .[err] alkyl, or hydroxyl; and 50

R is hydrogen or hal ogen; wth tERORS®293B1 t hat when [e u m
[err] alkyl, [err] and R are not* all hydrogens. 2. A cl“"”ﬂﬂ“ﬁl ﬂﬂﬂ' ﬂ“g
to claim 1 which is 7,8-dihydroxy-4-(3,4-di hydroxypheryl f-1t2,"% 4 *

t et rahydroi soqui noline or a salt thereof. 55 3. A conpound according to
claim 1 which is 7-hydroxy-4-(3,4faihydroxyphenyl)-8-nethy|-1,2,3,4-

t et rahydroi soqui noline or a sa exeof g 28 4. A conpound according to
claiqal which is 4-(3, 4-di hyd bhe TR 7- met hanes¥l f onyl ami do- 1, 2, 3, 4-

t et rahydroi soqui noline or a s ’

preceding claim 6. A process for pgeparing a conpound of fornula 1, or a
salt thereof: 10 [err] 15 20 [err] 35 R [err] is hydrogen,[err] alkyl,
hydr gxyl , hal ogen, am no, or [err am no; [err] is hydrogen, [err]

al kyl, hydroxyl, am no, or [erig sul f onyl am do; [err] is hydrogen,
[err] al kyl, or hydroxyl; and \\‘.irogen or hal ogen; with the proviso
that when [err] is other than [err] ﬁﬁkyl, [err] and R are not al

hydr ogens. 40 the process conprising a) intranolecular cyclization of

conmpoeind 11 [err] 45 6 R 55 followed by renoval of the protective group(s)
when requir dallowed by removal of protective group(s) when required;

_ wherein R® and R’ are hydroxy! groups which may optionally be protected; R® is hydrogen atom or

o a protective group for the nitrogen atom; and A’ is a monovalent version of

~

o/
20
25
7. A process according to claim 8, wherein the cyclizing agent is chosen from hydrochloric acid, sulfuric
acid, sulfuric acid in trifluoroacetic acid, polyphosphoric acid, esters of ' polyphosphoric acid,
o methanesulfonic acid in dichloromethane, hydrogen bromide, and Lewis acids (e.g. boron trifluoride,
a0 aluminum chloride and stannic chloride).

8. A process according to claim 6 wherein the reducing agent is chosen from borane, diborane, lithium
aluminum hydride, sodium borohydride plus propionic acid, aluminum hydride diisobuty! or aluminum
hydride bis(2-methoxyethoxy)sodium,

. 9. A process for preparing a compound according to claim 1, which' comprises reduction of nitro
—/ compound lli :

55
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or b) reduction of conpound V 29 EP 0 286 293 B1 *

[err] 5 15 fol | owed by renoval of protective group(s) mh r

wherein [err] are hydroxyl groupERWR86:29881 optionally b QEMHE
hydrogen atom or a protective group for the nitrogen atont l”ﬂww
nonoval ent version of 20 [err]-25 7. A process according to cIa|n18
wherein the cyclizing a is chosen fromhydrochloric acid, sulfuric
acid, sulfuric acid in tri i cid, polyphosphoric acid, esters of
pol yphosphoric acid, methangsSyl ffoni &R d in dichl oronet hane, hydrogen
brom dg, and Lewis acids (e. trifluoride, 30 al um num chl ori de
and stannic chloride). 8. A proce according to ¢laim6 wherein the-

reduci ng agent is chosen from borgne, diborane, | %*nun1alun1nun1hydr|de
sodi um bor ohydri de pl us propirni c qci d, aluninun1hydr|de di i sobutyl or

conmpound 111 40 46 50 65 30 '§93 Bl ) JRI/ /1
[err] . - RS
) S |
. R :
15 : . ) NOZ N
N, 2 NG .
, wherein: (‘A" | & . o2 d
\‘*_- - is - or
-/ ' .
20 ..-RS . R3 o ‘. .:.

followed by removal of protective group(s) when required wherein R¢ and R’ are hydroxyl groups which
may optionally be prot_ected; and R is a hydrogen atom or a protective group for the nitrogen atom.

Revendications

1. Un composé de formule (I) ou un sel de celui-ci :

o/
30
35 (I)
S
40
OR .
dans lequel <:E][: X est R!
45
RZ

50 /
| | &3

R! est un hydrogéne, un alcoyle en C1-Cs, un hydroxyle, un halog&ne, un amino ou un acylamino en
56 Ci-Cs ;

R? est un hydrogéne, un aicoyle en C1-Cs, un hydroxyle, un amino ou un alkylsulfonylamino en C1-Cs ;

R2 est un hydrogéne, un alcoyle en C1-Cs ou un hydroxyle, et ;

R est un hydrogéne ou un halogéne ;
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wherein R6 and R7 are hydroxyl groups which may optionally

and Rs is a hydrogen atom or a pEB0e86228&Bgr oup for the nit ”"!
Revendl catl ons 1. Un conpose dé fornule (1) ou un sel de cel Ui - le 36

dans | equel

1 45 R2 . R4 m@sﬂ%ﬁuaﬁw 8etle H" dicody, Pr Cofs B Fk“:§t Ru’l'? Pt PSXPYSdesy

hal ogbne, BygragRReso ou un acylamno en 55 Cl -C6 ; R2 est un hydrogbne, un

alcoyle en Cl Ce Xq y ﬂan g. % | £on q@r]
Ry it R et a8 BB St s o,
hydrogene ggrf'ﬁ g%uag(g? OUl?f gé(g% b 286 293 Bl a |l a %Ondl?l on quo quand RI
est autr L - -

hydr ogbrigs ;:"J‘i Ga,gégﬁ}%f.%ﬁ?dgmﬁgﬁﬁ%gﬁgi%%ﬁzﬁﬁ. %‘;}{9 o

7, 8- dlhydroxy -(3,4 ydroxyph~nyl)-1, 2,

tetr aRy & ou® Q&I\‘\Hogé)édﬂfoﬂﬁb Pl réb@ndi&{lonqaqu%ﬁ Iael-(ﬁ Ldlh?droxyﬁhé%rmﬁ&ﬂné‘s@ﬁtfnﬂﬁrﬁ'%-a I a

revendi cat i,08,43t@MidroR8duinoing ol ¥ePasycele-di.3, 4- di hydroxyph nyl)-8-nmdt hyl - 1
2,2,3,4-tetrahydroi soqui nol dine ou un sol de cello-ci. 10 4. Un comnmpos6

Conf Or M. aUheacompusition phaivhacetitiqle eprienambiin dotposé pharmacologiquement acceptable conforme

4- (3, 4- di hinos quejqohagle dbs revendicktibapeieédehteany| am do-

1. 2, 31844t t r ahydr oi soqui nol dine ou Un set de colle-ci. 5 Une conposition

: pharnacdbtUqg@dwénmﬁnénwmumcmuwp@@ﬁhpm@Mmaomﬂ%g¢qu&dent accept abl e confornme
a |'une quel conque des revendi cati ons precddentes. 6. Un proced4 pour
prdparer un conpos6 de formulg | ou un sel de celui-ci

10 [err] 15 [err] followed by renoval of protective‘group(sh when T éc reqUTTEd“-{

N/
20
(I)
25 R
On
—/ 1
30 : R
dans lequel est
35
/
83
40 R! est un hydrogéné, un alcoyle en C1-Cs, un hydroxyle, un halog&ne, un amino ou un acylamino en

Ci-GCs ;
R? est un hydrogéne un alcoyle en C1-Cs, un hydroxyle, un amino ou un alkylsulfonylamino en C1-Cs ;
R? est un hydrogéne, un alcoyle en C1-Cs ou un hydroxyle; et R est un hydrogéne ou un halogéne ;
a la condition que quand R' est autre qu'un alcoyle en Ci-Cs,R?, R® et R ne sont pas tous des
45 hydrogénes.
le procédé comprenant
a) une cyclisation intramoléculaire du composé !l

50

55
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20 25 'OR NO~-~O HO'", O 30 s R
Rl dans [ equel (eC eat 385 40 R est un hy '
al coyle en C -Cs, un hydroxyle, UEP028®83B1 un anino ou mam“lﬂﬂﬂ’# 1
-C6.; R2 est un hydrogbne, un al coyle en Cl1-C5, un hydroxyl e,c um ami

un al kyl sul fonylamno en G -Cs R3 est un hydrogbne, un alcoyle en Cl-Cs ou
un hydroxyle; et R est un hydrogbne ou un hal ogbne; A la condition que

quand R1l est autre qu'un al coyl @ N~ §l-LIR2, R3 et R ne sont pas tous des
45 hydr ogbnes. |e proc~dd &onprorfgnt a) une cyclisation

intranPIdcuIaire du conposd 11 EP O 286 2g8 Bl 10

R7 -,7tb suivie par |'enlevefent du (des) groupe (s) protectour (S)
gquand col a est exigd ou b) |a reductlion du conposi S V 20

0OA NR5 V 25 30AC R R suivie
par |'Penlvenent du (des) groupe o]otecteur (s) quand col a est exig6;
dans lgquel R6 et 35 R7 sonf Jr oupenent s hydr oxyl es qui peuvent
8tre dventuel | ement protdgds gR5™e fn at ome d' hydrogbne ou un groupenent

protecteur pour |'atome d' azote et Agfst une version nonoval ente de 40 45

7. Un proc~dd conforne | Ia revendication 6, dans |oquel |'agent de
cyclisation est choisi parm |'acide )
16 suivie par I'enlévement du (des) groupe (s) protecteur (s) quand cela est exigé
o _ :

b) la réduction du composé V

25

30

suivie par I'enidvement du (des) groupe (s) protecteur (s) quand cela est exigé ; dans lequel R® et
85 R’ sont de groupements hydroxyles qui peuvent &tre éventuellement protégés ; R° est un atome
o d'hydrogéne ou un groupement protecteur pour I'atome d'azote et A’ est une version monovalente
S de

'° ol

7. Un procédé conforme & la revendication 8, dans lequel I'agent de cyclisation est choisi parmi I'acide
chlorhydrique, I'acide sulfurique, I'acide sulfurique dans de I'acide trifluoroacétique, I'acide polyphos-
phorique, les esters d'acide polyphosphorique, I'acide méthane-sulfonique dans le dichlorométhane, le
bromure d'hydrogéne, et les acides de Lewis (par exemple trifluorure de bore, chlorure d'aluminium et

50 chlorure d'étain).

8. Un procédé conforme 2 la revendication 8 dans lequel, I'agent réducteur est choisi parmi le borane, le
diborane, I'hydrure de lithium et d'aluminium, I'hydroborure de sodium plus I'acide propionique, un
hydrure d'aluminium et de diisobutyle ou un hydrure d'aluminium et de bis (2-méthoxyéthoxy) sodium.

9. Un procédé pour préparer un composé conforme & la revendication 1 qui comprend la réduction du
composé nitro Il
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chl orhydrique, |'acide sulfurique, |'acide sulfurique dans del_4yn4ky——————
trlf[uoroacethue | " aci de pol yphos- phorique, les esters d' acide

pol yphosplhorl gue, 1'acide ndt hanEP olmasa_qUe dans |l e di Chllmﬂlﬁmjm‘luuﬁ““

bronure d' hydrogbne, et les acides de Lewis (par exonple t

bore, chlorure d'al uminiumet 50 chlorure d"6tain). 8 Un procdd6
conforne a | a revendi q@ti on 6 dans | oquel, |'agent rdducteur est choi si
parm |e borane, le di drgre de lithiumet d'al um nium

| hydr oborure de sodi um pl

propi oni que, un hydrure d"al um ni um et

de di]sobutyle ou.un hydr iniumet de bis (2-mthoxydthoxy)
sodium 55 9. Un proc"d6-pour prfdparer un conpo®& conforne A la

revendi cation 1 qui conprend | a Jeduction du conpos6 nitro Il 33 EP O
286 293 Bl 5~ ~~~~~~~~~~~~ R, C L ,

StoO -Z 16 dans
| equel . - . eat

NO2 N2< 20 25 QU 30 No K35 R *- 40 Sui Vi par

| " enl bvenment du (des) groupenent Tés) protecteur (s) quand cela est exig6,
dans loquel R6 et” R7 sont des groupenents hydroxyles qui peuvent 8tre
6vent uel | enent prot~ges et R5 est un atone d' hydrogbne ou un 8boupement

pr ot g6t dnsPAequelat one d' azote. PatentansprUsdse 45 1. Vepbin

For nel

- ks
N

20

25

30

35

g der

(1) oder ein Salz davon 50 55 34 EP O 286 293

N .-
2 " .
a | 5/
R
ou
Ri s
NG
2
RS

suivi par I'enldévement du (des) groupement (s) protecteur (s) quand cela est exigé, dans lequel RS et
R’ sont des groupements hydroxyles qui peuvent 8tre éventuellement protégés et RS est un atome
d'hydrogéne ou un groupement protecteur pour |'atome d'azote.

Patentanspriiche

1. Verbindung der Formel (I} oder ein Salz davon
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NH6 1 e (1) R 10 .

RO OH 16 in der - = 12 20 26
Wasserstoff, G -Cs-Alkyl, HydroprM?QﬁgBh Am no odor Cmﬁm""ﬁ“"fﬂmm,
I'st; R2 Wasserstoff, Cl -C6-Al kyl, Hydroxyl. Am no oder

- C5- Al kyl sul fonyl am no !st; RB.vasse stoff, G -Cs-Alkyl odor Fwdroxyl |st
und R Wasserstoff odor Hal og€n Degeut e 90 . mt der Ml gabe, daB, wenn
Rl nicht C, -Cs-Alkyl ist, , a3 hnd R Mﬁﬂu al | e Wasser st of f at one
bedeuten. 2. Verbi ndung na h Rnsq
7, 8- Di hydr oxy-4- (3, 4-di hyd ?.
ein Salz davon ist. 35 3. Vertn [ ach Anspruch 1, die

7- Hydr oxy- 4- (3, 4- di hydr oxyphenyl ) - 8-1 -thyl-l 2,3, 4- tetrahydroisoﬁ;ﬂ- nol in
oder ein Salz davon ist. 4. Verbi ng#fd Adaspruch 1, die

4- (3, 4- D hydr oxyphenyl) - 7- et hansul ani do- 1, 2,3, 4- tetrahydr0|so- 40
chlnolhn odor ein Salz davon | . arnazeutlsches Mttel, enthaltend
ei ne pharmakol ogi sch annehnbare Ver bi Ms nach ei nem der vorangehenden
AnsprUche. 45 6. Verfahren zur HerstellUng ei ner Verbindung der Fornel |

oder eines Saizes davon 60 3% EP 0 286 293 B1 Al Nt
{~~~ 1) 5~~~~waez R (A || =

R1

20

.n3 ist,
2 '
wobei R Wasserstoff, C1-Cs-Alkyl, Hydroxyl, Halogen, Amino oder C;-Cs-Acylamino ist;
R2 Wasserstoff, C1-Cs-Alkyl, Hydroxyl, Amino oder Ci-Cs-Alkylsulfonylamino ist;
R3 Wasserstoff, C1-Cs-Alkyl oder Hydroxyl ist und
R Wasserstoff oder Halogen bedeutet,
30 mit der MaBgabe, daB, wenn R' nicht Cy-Cs-Alkyl ist, R2, R® und R nicht alle Wasserstoffatome

bedeuten.

2. Verbindung nach Anspruch 1, die 7,8-Dihydroxy-4-(3,4-dihydroxyphenyl)-1,2,3,4-tetrahydroisochinolin
oder ein Salz davon ist.
35
o 8. Verbindung nach Anspruch 1, die 7-Hydroxy-4-(3,4-dihydroxyphenyl)-8-methyl-1,2,3,4-tetrahydroisochi-
Ny nolin oder ein Salz davon ist.

4. Verbindung nach Anspruch 1, die 4-(3,4-Dihydroxyphenyl)-7-methansulfonylamido-1,2,3,4-tetrahydroiso-
40 chinolin oder ein Salz davon ist.

5. Pharmazeutisches Mittel, enthaltend eine pharmakologisch annehmbare Verbindung nach einem der
vorangehenden Anspriiche. '

45 6. Verfahren zur Herstellung einer Verbindung der Formel | oder eines Salzes davon
50
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10 HO OH 15 in der (* ~~~R1 25
R~~~ ~~ ~ ~~~~3 |/ i st, 25R wobel RI Wasserstoff, C, R
-Cs- Al kyl, Hydroxyl, Hal ogen, /ER $286:283B1C] - O AcyI ani no ""‘ '
Wasserstoff, CL-C5 -Al kyl, Hydroxyl, Am no oder C, u ”mumumulm,

I st; R3 Wasserstoff, Cl-Cs -Al kyl odor Hydr oxyl i st und

Wasser st of f odor Hal ogen bedegute gt der Ml gabe, daB, vvenn R nlcht

G -Cs-Akyl ist, R2, R3 p Mpe Wasserstof fat one bedeuten, wobel

das Verfahren unfalt a) {i 1l ekul arje Q/cl i si erung der Verbindung Il 35 A
N-R 40
xx R 45 und anschl i eBend® ; Oer Schut zgruppe(n), soweit
erforderlich, oder 50 flkei on der Verbi ndung V 55(39 EP O
286 293 BL S * a A ' V5 R 10 15 und

anschli efl ende Entfernung der Sc Tppe n)R wenn erforderlich, wbei R6
und ,R7 Hydroxyl - gruppen sind, d ggebenenfal | s geschUt zt sein konnen, R5
ei n Wasser st of f at om odor ei g® '

OH
15 in der GI = ]
' R
N .
-/ .
20 R.z
R3 / A ist F']
25 .
wobei R' Wasserstoff, C1-Cs-Alkyl, Hydroxyl, Halogen, Amino oder C1-Cs-Acylamino ist;
R2 Wasserstoff, Ci-Cs-Alkyl, Hydroxyl, Amino oder C1-Cs-Alkylsulfonylamino ist;
\J R® Wasserstoff, C1-Cs-Alkyl oder Hydroxyl ist und
30 R Wasserstoff oder Halogen bedeutet, -
mit der MaBgabe, daB, wenn R! nicht Ci-Cs-Alkyl ist, R, R® und R nicht alle Wasserstoffatome
bedeuten,
wobei das Verfahren umfast _
a) intramolekulare Cyclisierung der Verbindung Il
35
S '
N A /\N-Rs

' B
40 II
45 R7 -
R6

und anschlieBende Entfernung der Schutzgruppe(n), soweit erforderlich, oder
50 b) Reduktion der Verbindung V



Schut zgruppe fOr das Stickstoffatomist und A" eine ei nwerti-ge-Version von
20 25 iSt. 7. Verfahren nach Anspruch 6, wobei das T
Cyclisierungsmttel ausgewAhlt i sEP Q286283 Bt wasser st offsaul@l[
Schwef el sdure, Schwefel saure in Trifluoressigsaure, Polypho ﬂm?”ﬂw
Estern von Pol y- phosphorsdure, Methansul fonsaure in Dichlornethdn, #» s "%
Bromwasserstoffsiure und Lewis Siureg(z.B. 30 Bortrifluorid,
Al um niuncthlorid und Zinn-1V-chloridl. 8. Verfahren nach Anspruch 6, wobel
das Reduktionsmttel ausgewahit A Bay an, Di boran, Lithiumalu-
m ni unpydrid, Natriunborhydrid ®onsaur e, v
Al um ni umhydri d-di i sobutyl odor m hydri d-

fahren zur Herstellung einer

bi s(2- met hoxyet hoxy)natrium 35 9.
Ver bi ndung nach Anspruch 1, unfassenq di e Reduktion der N trover- bindung

[111 NO 40 R 5 NR 45 ,

R 37" #0 R N®2 R NO wobei C Boder

2 i  st, 55 37 EP-0 3 3 Bl und anschl i eBende Entfenmung
der Schutzgruppe(n), soweit erRordel , Wwobei R6 und R7 Hydroxyl- gruppen

sind, die gegebenenfalls geschatzt selk® k6nnen, und R5 ei n Wasser st of f at om
oder eine Schutzgruppe far das Stickstoffatombedeutet. 5 10 15 20 25
15 -
und anschlieBende Entfernung der Schutzgruppe(n), wenn erforderlich, wobei R® und R” Hydroxyl-
_ gruppen sind, die gegebenenfalis geschlitzt sein k&nnen, R® ein Wasserstoffatom oder eine
N Schutzgruppe fUr das Stickstoffatom ist und A’ eine einwertige Version von

” . &L

25 ist.

7. Veriahren nach Anspruch 6, wobei das Cyclisierungsmittel ausgew#hit ist aus Chlorwasserstoffséure
(Salzsdure), Schwefelsiure, Schwefelsdure in Trifluoressigsiure, Polyphosphors8ure, Estern von Poly-
phosphorsiure, Methansulfonsiure in Dichlormethan, Bromwasserstoffsiure und Lewis S3ure (z.B.

30 Bortrifluorid, Aluminiumchlorid und Zinn-IV-chlorid).

8. Verfahren nach Anspruch 6, wobei das Reduktionsmittel ausgewdhit ist aus Boran, Diboran, Lithiumalu-
miniumhydrid, Natriumborhydrid plus Propionsdure, Aluminiumhydrid-diisobutyl oder Aluminium-hydrid-
bis(2-methoxyethoxy)natrium.

o 9. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend die Reduktion der Nitrover-
N bindung Il '

40
III-
45
50 o _ ) : R:l
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o WoPei A ‘ = oder _ ist,
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und anschlieBende Entfernung der Schutzgruppe(n), soweit erforderlich, wobei R® und R’ Hydroxyl-
gruppen sind, die gegebenenfalls geschiitzt sein kdnnen, und RS ein Wasserstoffatom oder eine
Schutzgruppe flr das Stickstoffatom bedeutet.
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