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1 1 SPECI FI CATI ON Papaveri ne . 'L-l__'
- Carbanion The invention relates to the car banl on of 1 GB 2 058 754 B 1
(3 =0 A - C S ARESAVAY d
of ephe @};ence and to the prepar atlon of the sane. Thi S corrpound 5
:%g aver

IS inter ause its high reactivity opens up many possibilities for
t Re, syn S'S"S aréwog conpounds, particularly those of the formulla: - in
whi ch R r epTesigvihsorerelates & thébarlidibh Bf 1-9,48Taadx/bamRdy -6 T dim¥hbiyGsogtimbiieat ed or
unsat ur alpemhvérine), e camizond viephehnmal eiptbndanaklty the/priplrationtof the@arhy. ThiS compound

‘al koxy# aif Intargating bacdvsesity high reabtivity apanaup geoypessitilities fdn grerspubesisofind® chain 5
bonded t $MPRENdS; RaFtisyBAY et Af 81 ferAWiai soqui nol ine ring to form. with that
nitrogen atomand with 10 the 1-C atom of the isoquinoline ring and with
the a-C atom of the benzyl e gelt]s g8k i ng structure.” When R stands for’
a negative charge[err], the a-’bo epresents the papaverine :
carbani on. According, t 0 t hi.sHjog /\ Coeround may- be prepared by
reacting on papaverine, in a §nt, a slight excess of a highly
yba5|c agent. The preferred hi ghly basm&gents are butyl lithium a 15

I i thium al kyl am de, sodium ani de or potfassi um am de. The preferred basic

- solvents are 15 hexanet hyl phosphotri aI! e; tetrahydrofuran, dinethyl

+formam de or liquid ammonia. (a) Liqu ,n| a/ Sodam de Method Into a 1
litre three-necked flask provided wt jring neans and dry ice
refrigeration means are successively iWWFOdUssd 300 ml of |iquid ammoni a,
0.1 g of ferric chloride acting as catallyst and 0.8 g 20 (0.03 nole) of
sodium (cf. Org Synthese Coll.,-Vol. 5, {¥3523). The reacting mixture is
stirred for 1 1/2 20 hours and there is then added, in smal{ portions, 10

g (0.029% wmh@)remesep'apavgghtmbam ‘Penchedghain er ayélie. sfaturamtor@nsamratemerdmarqu on
t he m xtggéuei eptignally raEﬂJbFfﬁPteQ by, '$°"V°A’bPé\d- "é!‘éfpgtq' ahylp '"69'[05? ﬁéﬂjhvdf%‘?fba's

such ddo 3 HE:

ERE T S gf W%’ ?qg"a&gwg e el
Into a laddoialrg té SBGEV@htion ihtstce B@- l‘eﬂé}ed chﬁwo avetind, inlaHasiBBANS,
are pourstleda glg(mﬂaxea'éQEEa Iﬁ&lm le)agdhi Theprafered Wghhpisedic hoéhtsdre &fty| lithium, a
hexamd® h?hlph@&plrwt-cﬂa saviureamideeyo mmemtde?bepatemeébmc savpmoaemately [ernp,
there is ?@@fﬁ\é@@ﬁﬂ/’@#ﬁ%@ﬁammﬁ"ﬁﬁ dipgthytFormamide a5 fiadameedd-al but yl
i thi ume M 5h I&,g &% Q&GKA\ ter the addition is conplete, stirring is
cont i nued 1’%{ ?W’ é'fhré% 'flgﬁ% rovRITR @AtR bkt metfhs Gifd dry ice refrigeration means are
Sodami deédc@éﬁ W@Qﬁlrof ﬁﬂﬁl&kﬁnrﬁ&ﬁﬁOd gof ferric chloride acting as catalyst and 0.8 g
30 | n2@ o3 rmdsmefaqdmaf(aft Oy Systhbse Quikf V.5, p.152 3k Dhe/eacing mbawe Bdtiridd for 1('02 0226
mol e) othyeqmdmemeﬂunadc@g lmsm#i'emwes nQ I%LW» qlphqimmeerine T2 t9;11 plere@® nol e)
of sodanfogeatiqp af tagiepshan; 5}?;?’ rs. %btﬁ%ﬁf‘oﬁb%se Pe#cBut
there i s™RYHRRFEIrAETUR By “sé %ing xF@'p'ﬁ%'éet'ﬂ'ﬂP ¥-70-[err],

resul ting, B.g}yﬁ_y@u,qmgfhnqgth@mm@m,ﬁfdhmam is continued for 3 hours unti |
the gaseous ity @h uiré @Bctofkted with hblivhgl aMig a0 stiFting rédns, ate oA d gfi@0296 € ags
such i n wylakdieanagerineand 1@sl of hexamethylphosphotriamide3 Beqpihig thd temperature at

» Di i sopr gyroamaa%v 5% ﬂﬁ@wrmrwem'vmeﬁda -5|rpf (9.2 melghef cammarciel Risy! Bhiupyin met hod

+ (a) abo "BBB‘I'W&F"BW'& 8 PHATRS S W‘ﬁ"%é‘"ﬂ%& ify contipued oy d ROYr #ABOIRNM of dry
t et rahydrof’fﬁagﬁ Lithiumdiisopropylamde is prepared. in situ by adding

df OpVi6 e(ch$oduhitde/lexahfetfyigHossHotdistiNé Metroi um (0. 03 nol e) dissolved in - 39
hexane; 4. 2imb theBarB@appataeis asin nkithasidiirabmuel ateponeda 0 (3.0298Ineld) of pabavdiiee N Xt ur e

| s st i r rand 30anl h&@mﬂhvlpaosp[\@rwr]"de .2 @(0.0300dlé) 19 Odemld[e ellera]idedmn @ere@gm mol e)
oth em S\RH'éF?fe 180 eypiytion ohw Hieds ke %cF for 4
h ours_at” evo utlo ammon a; stirring Is continued for hours until the gaseous evo ution ends.
3@ The ri mixture is cooled for use as such in synthesls reactions.

{d) Lithium Dusopropylamlde/T etrahydrofuran Method
In the same apparatus as in method (a) above, cooled by an ethanol/dry ice bath, are poured 400
ml of dry tetrahydrofuran. Lithium diisopropylamide is prepared in situ by adding dropwise at —30°C,
18.5 ml of butyl lithium (0.03 mole) dissolved in hexane; 4.2 ml {0.03 mole) of diisopropylamine are
40 added and the mixture is stirred for 15 min at 10°C; after cooling at —40°C, 10 g (0.0295 mole} of 40
papaverine {powder} are added and the mixture is stirred for 4 hours at —40°C.

(e) Potassium Amide/ Dimethyl Formamide Method
In the same apparatus as in Example (b} above are poured 10 g (0. 0295 mole) of papavenne and
35 ml of dimethyl formamide. 1.7 g (0.03 mole) of potassium amide are slowly added, under stirring.



(efs ssi um Am de/ Di net hyl Fornmam de Method In the saneg appar atus as in’"
(b) above are poured 10 g (0.029 5 nole) of papaverr ne and 35‘m . of

di et -yI formam de. 1'..-_ g (0.03 m)l e) of pot assium am de are slow'y added,
under—stt+rr+ pep - _...GB 2 058 754 B .. 2

GB 2 058 754B After the end of the addrtron stirring is mai nt ai ned
while t ﬁf heygdition.cstifriog mmdnﬂtwﬁllelthe]reéoﬁng Bixtuediis Yamidd a7 tbr 3 The
reaction' eactlonmr ued as such fter coolr for further syntheses. For -
character i za&cggaag}gal %’nﬁ ﬁi eca %[rﬂ"é}hesef he . oxr dat i on bt
r eact i ® Ndih &Ry HIndoPl)-67 _, nol i ne

xl
( papaveratbdhinels bulbledser? 1/256@sibﬂreﬁ@&fu &'v%ﬁt%ﬁg@ :r?lln ' tl {:Ere “bbl e
for 2 1/andptheamenaniagsialiowad toodvarsr eaﬂtygemlutb Rred@d atdmbidnt
pour ed iR chyate Wd&Fﬁrﬁhﬁ 3013%9 ‘alera@mdoﬂe—zé@apbr ate off. The soI ut i on | s

treat crife oherﬁvntbﬁsewat \ariougredmgoungsistartingfror2 080C

(li tefgttﬁ%? ° @ﬁlaﬁf‘f‘l) | ow descrr be in detail thl@
Int E the m ogra %éa

synt hesqsaté thﬂﬂMH‘%‘d@ctﬁQ{m& 3kr?nﬂpmg IjiFapEparaLs an%Mr {‘{gﬁf ra t hese

i |1 ust r aderd¥gcdrdtd or Pkl Eﬂﬁ&%& Bﬁa‘?éi "Merck’
Exanpl es, the thin |layer chromat ogrsaphe;r/c "T'E(T:adeM f3 was obt ai ned usi ng Merck.

'F 254 pEé?'EB'“t he NVR spectra were recorded on Perkin-Elnmer R 24 (60 Miz)
appar et Usl1-@cdimpthoxRplgmyt butyllvi7-dimesboxyisequiastinger ki n- El mer 257 appar at LJI%

"Merck' is a Trade Mark. Exarrm=e_d;H]_5c|J,_[.éH
-(3, 4-di,\ﬁ§i' y- phenyl ) -butyl]-6, 7- di met hoxyi soqui nol i ne
15 R=-[err [v86h dfitde Eamos @bidine@By b melid rarsd%altm?e 1893 p 8 By gt e
met hod (@Q48xbalvinf plopyt beomiide. Aftarliying el € Hour, 2000n! 0Prl fohien® ls@bdddiand BRPY |
br o 29e amafonia is aipwed to gppbrate off. Atambier2 Ginpetatuoé, 200 yhi bokdterieaddsd sddesd and t,
20 arrnnmaaﬂqngméwredﬁ/ﬁ reeevw?ogw he tolugng soltmpn ‘snthenalatantednwashed, drie, ov@00

wat er i ate qgﬁ t@'"?ds's shremapgraphed ever ¢ eli¢a gs! The
t ol uene s’gﬁﬁﬁr gn T metéaggégﬁivergq EWEHS 4P 184 °GVinld Hhydrous - sodi um
sul phat Methd tioncent rat ed.. The oil obtai ned i s chromat ogr aphed over . a

silic® PUs W pampoynideny glse he prapgied franot icqrbargiorobpingh by methods s, . Npg.
[err]. §f‘8’%ﬂ ?Qj;\@ﬁ%ﬁ [qrinstapeg. its pmpﬂ‘“&&ﬂ?’é Garhanion P‘Pté'" ettt (Blay al so

be preparedroa &m@tmma.%rpab&nmmgmb ‘é%(oo% ff ”‘3& thod

(a) a OH@sloWadHé'BS;\ﬁé?Q@mné &v%rrﬁﬁh?ﬂa'&@’ﬁ ié?rﬂ)e a'i:d?éan | 564n

met h@O equeodizoMtior fe Sdded BrdiBEmixiude i eftilc 1k Wit berizehd 1@ x §60 ﬂWhQBenz al ne 3 y

~the net mmlo(wa:\)rere Ser@rated, @ashdd@witvivater, dfieduvernyihydesus Bbdiem aulghatd Mgl y added.

After s F‘?’\c gdo‘?’e ehplspinecis chf@m#mremé cear(15@ g oPgida gb! (elianadicti@émethanehioum

chl or i d&Ves RS S5 (124 I YiRldEO%dded and the nixture is extracted with

benzeneNMR(ebclg)O 'm-). The benzene 30 solutions. were separ at ed, ‘'washed with

wat er3s dr i eshnBars (@Y CH-ONS),FOH (B WAL Brofhd): E%B?lt_egﬁ CARRP 35,
)4

obt ai ned i s chebmmtiagrephed.3amezH, tHO-g/,Rh 35r+n| ma_ge BH. CH,—CH.).
di chl oronet hane) to give 6.9 g of crystals [err] Yr eId 50% NVR.

([err])edmpie2 [err]ppm 8.45 (d, 1H, CH-N:) 7 15 (m6H, aromatic protons);

4.65 (tq4 2.3 2H; CH 1.3
00 i g b e Ukl sg[:e”rlr{el (3 4(3“. et hoxy e,
phenyl ) - et hyI ] -'6, 7--di met hoxyi soqur I’IRJ=.I_I.’UH : _

. 40 - Thetitle compound i is prepared following the methods (l) and (u) d inE .
escribed in Exam le'1, but -
using methyl iodide as alkylating agent instead of propyl bromiide. The product is obtameg |n 60% yreld 0

by method {ik, in 70% vield by method (||) and melts at 1 56°C
~ NMR(CDCI) | |

Sppm: 845 (d 1H, CH—N=); 7. 15(m '6H aromatic protons) 485( 1H CH—CH J-7H
45 . 3.85 (m 12H, OCH;); 1.85 (d, 3H CH—CH J_7 Hz) @ Z)

Example 3
1-[ (3 4—dlmethoxy phenyl)- but—3-eny|]-6 7-d|methoxylsoqumolme RS

45

R———CH —CH—CH

Followmg tha method (i) descnbed in Example 1 but usrng allyl bromrde as alkylatmg agent in

50 place of propyl bromrde the title compound {m.p.112°C)is obtarned in 70%: yreld 50

6ppm 840 (d, 1H, CH—N=); 7.10 {m, 6H, aromatic protons); 575 {m, 1H, CH,—CH=
. =CH,); 6.0
: é‘nl-‘l 2-—Hc'(jH)—CH2) 470 {t, 1H CH—CH —-) 385 (m 12H OCHs) 3 15 (rzn 2H CHzl— 0



" met hoo 0

" R=-[err] 40 The title conpound is prepared follow ng the nethods (i) .
and (ii) described in Exanple 1, but 40 using methyl iodide as al kyl ati ng
. agent, gnst ead of propyl brom de. 0% A

[err] ppm 8. 45 (d 1H CH-N:) 7.15 (n, 6H aromatrc protons) 4, 85 (q, 1H,
.CH-[err] EJ“"HQF 3.85 (m 12H, [err]); 1.85 (d, 3H CH-[err]
CJ=Hz). D& 4-d'meth°xv-pmrmreetvﬂ 612 prtneshmmmmﬂmy
phenyl ) - but - 3- enyl ] - 6, 7- di et hoxyi s&g_(gg R=-[err]=[err] Follow ng the
- method (i) described in Exanple 1, but g 'E'ﬂlyl brom de as al kyl ating
agent in 50 pOpeatingfas [prmeshdd (DoPBaigle 11 KR sdtisiitufi fpmsame(fm&pr&?mrmudes
obt ai neds ithe tizdompednd (m.p. 11080) if abitsihgtINBOB yida. - 1H, = CH N=
aromatic protons); 5.75 (m1H, [err]-CH[err]); 5.00 (m 2H CH=[err])
4.70 (t, Iedampldgerr]--); 3.85 (m 12H, [err]); 3.15 (m 2H, >CH
[err]-CH=)1-[1-(3, 4-d|methoxy-pher3/I)-3-ethoxycarbonyl-propyl]-G 7-isoquinoline '
GB 2 058 754 B ~ 3 Exanple 4 1-]1

- (3, 4- di net hoxy- phenyl ) - heptyl ] - GRW%WWp@ﬁqur noI i ne R=- [err]

©perating as t utr n hex di, de

g 8& the|1%)r(mﬁﬁ&dﬁﬂﬁ&iﬁ&fm&gn%ﬁg%ce of prop gz%? ﬁr55 gfoEo téf Hrggnofn 10
oyie '

« (3. 4-di rréYMBJWlhbhenyl - 3- et hoxycar bonyl - pr Op I ]- 6 7 i soqur noI ine R=-[err]

Usi ng et hyl %’5: d i ffralNe) 69 (1 %@rqmatlpp@pgms) BBt the CHbeBHbe keRti se

follow ng the ne E:T ‘(i) described in Exanple 1, gives the title’

conpound in 70%yield mp. [err]. - 10 Nl\/R([err]) [err]ppm 8.20 (d,
1H, CHN=); 6.9 (m 6H aromatic protons); 4.65 (t, %‘{err]) 4 (q,
2H, [err]); 3.75 (m 12Bk75 éwur 13H,; OCH B (234 4, 4@&0@-&

1.2 (t,,3H, [err]). - _
[err] :1§1730 ([err]) Exa1"‘l, §t5 34 [ofliz CHs)e
- (3, 4- di net hoxy- pheﬂyl(lsml hydrqu- butyl ] -6, 7-di met hoxy-i soqui nol i ne 20
R=-[err]-CH e 7 c S 2044g(001rm|e) of
1-[1- (3, 4-di met hoxy- phenyT bu% ‘Seenyl] 6, 7- di met hoxy-i soqui nol i ne, prepared
as described in Exanple 3, arée refiuxed.for 2 hours in a suspension . of 2 g
of |ithiurexampieni um hydride in tetrahydrofuran. Water is added to

hydr ol yse BRy-(BaeaRsthbRABHehIB4MY&ky-bapALelNEmbRidR)-ibGRbifle M xture is then
extracted with dichloronethane. The extracts are dried and the 25 .

di chl or¥het hane is evaporated of f td=giH@)a—9Hg (yiel d 90% of product, 20

mel ting at 115 Qg (0. 8? mole) of 1-[1-(3,4-dimethoxy-phenyl-but-3 -enyl] 6,7-dimethoxy-isoquinoline,
prepared as described in Example 3, are refluxed for 2 hours in a suspension of 2 g of lithium
aluminium hydride in tetrahydrofuran Water is added to hydrolyse any excess reducing agent, and the
water/alcohol mixture is then extracted with dichloromethane. The extracts are dried and the

25 dichloromethane is evaporated off to give 3.5 g {yield 90%) of product, melting at 115°C. 25
IR (KBr) |
vem™1: 3350 (OH)
, ' NMR (CDCl,) -
_ : Sppm: 8.30 (d; 1H, CH—N=); 7.05 {m; 6H, aromatic protons); 4.6 (t, 1H, CH); 3.8 (m, 12H, -
.30 ~ OCH,); 3.6 (m, 2H, CH,—OH) 275 (1H OH) 235 (m 2H, CHZ—CH,—-CH) 1 65 {m 2H, 30
CH—-—CH,)
Example 7 . o
1-I1 (3 4-d|methoxy-phenyl)-3-hydroxy-propyl] 6 7-d|methoxy-|soqumolme :
. R=—~CH,—CH,—OH .
35 Thrs compound is obtamed by the followmg sequence of reactions. - L _ 35

A. Formatlon of the Acetal Intermedlate 1 [.1 -(3, 4-d|methoxy-phenvl) 3 3-d|ethoxy-propyl] 6.7-
dimethoxy-isoquinoline o , _ _

To a solution containing 0.016 mole of the carbanion obtained by one of the methods described
- above there is slowly added 5.3 g (0.025 mole) of 2,2-diethoxy-ethyl bromide. After stirring for 1 hour,
40 200 ml of dry toluene is added and the ammonia is allowed to evaporate off. At ambient temperature, 40
200 mi of water is added and the whole is filtered over Celite. ‘Celite is a Trade Mark’. The toluene
solution is then decanted, washed, dried over anhydrous sodium sulphate and concentrated. The oil
obtained (9.5 g) is hydrolysed without purification. .

No - 15IR(xB{Q_

(13
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- ITRAABr) [err]: 3350 (OH) NWMR ([ rr]) [err]ppm 8.30 (d, 1H CHN=);. 705

( , aromatic protons); 4.6 (t, 1H CH); 3.8 (m 12H, 30

[ el , 3.6 (m 2H, [erglg—l)_ 2 5(1H oH) ; 2.35(m2(£—é2[85r8r]7%4 1.65(mr

1- [1 (3 4- dlnethoxy phenyl) 3- hydroxy propyl] -6, 7-di met hoxy- i soqui nol i ne

R=- [ eNMR-(CE1,)35 This conpound is obtai ned by the fol |l owi ng sejuence of

react i ongdppm: 8.20 (d, TH, CH—N=I3% (m, 6HzspmatiG Rsptorsd: 4 3flt, Ab‘e@'f&I—CHiit%?fnﬁ!dﬂ&t'e 1 -1y
- (

3, 4- di met P&y phenyl) -3, 3- dbﬁ hoxy- propyl ] -6, 7- di net hoxy-i soqui noline Te

2

f

a solution contaijni g,gvgﬂ of t he carbani on obtai ned by one of the .

met hods descri bet%a 1S s1 ovay added 5.3 g (0.025 nol.e) of

2, 2-di et hoxy-et hyl brom de. AP% ol rr| ng for. 1 h ggfo 200 m - of dry

tol uene is added %Od the %gm&glza’l 2 449 orate of f. At anbiegt
0% of TRCeEr~h ded ané the #£Hys filtered over

t enper at ur e, ™
Celite. CelltelsaTrade Mar k" & toluene solution i.s then decanted,
_ washe®, Fatmiatioh afitbe Aldehyrder b3 édinethexy-phienyl:3-aneprapwl-Git-timethoxyThe o |
obt ai ned ( 9.isvagipoling hydrol ysed without purification. .GB 2 058 754 B 4

NVR ( CC149.7 § (.04 m@Be) 20the dompidiind Giieipdved in A abpvetirk hyairabysad foc 2 pows arsOPC ind. 25
(t, 1H20CHH pfe2% iy roc@or‘y!i;‘,acd tutigy. A ftenstrpng allgh@sqnm\ witH NagGQ.[ the mifixture is5
2. 40( Pﬁ"act!’%m'g@f‘% T: ’5,'_ ne2t, 6H, -[err] B. Formation of thel0
Al dehyde; a"(° arg of enyl ) - 3- oxo- propyl ] - 6, 7- di met hoxy-
I soqui nol!R ne ﬁ {ﬁo 014 nol e) of the conmpound prepared in A above are
"~ hydr ol ys &2 bR € ap)[err] in 200 M of 2% hydrochl oric acid solution.
Af o gl o rag,p.q iy 159 16038 (0 Wi BL V] 7 o BBt rokonet 8.2 TR 3 sl MBS
0 dichf or'onmet hane.
7 25 g of an oil are obt alhédfmoYﬂ%ihdo%%’gB [err]: 2730, 1715 (CH=O NMR
([err]) 15 [err]: 9.6 (9s 1I5|H g;ho)c 3p, (d, 1H CHN=); 7 (m 6H,
aromatic protons); 5.25 (t d" CH) ;=2 .8 (m 12H, [err]); 2.9 (m 2H,
[err] c. Rb&uckiba of thEAldBR¥Hact i on of the Al dehyae 3.8 g (0.01 nole) of the-
conpound $8.g[{&0 tahole)of theabomweurapespaed incBaboke/ard reglucdd by d @i afisodBn bor ohydri de in

40 29 ben‘ohm:ihaﬂdlml ofAmetbanch Witpavapdrasion offof thé solvent, watey isatideda hysirolyse apid €@ t o
hydr O|ez?%s lﬁp dyging agent and the whole is extracted with dichioromethane. The extracts are dried
e so

ent evaporated off to give 3.4 g (yield 90%) of the product in a white meringue like form

:cm“ 3250 (OH) o o ' o :
25 NMR (CDCl,) 25
Sppm: 8.3 (d 1H, CH—N=); 7.05 (m, 6H, aromatic protons) 5(t, 1H, CH——CHZ) 3.8(m, 12H
OCH:,) 3 6 (m 3H,CH ——OH) 2.55 (m, 2H, CH. —CH,) .

Example 8 L
1-[1-(3, 4—dlmethoxy—phenyl)-3-(1-methy|-propylammo) propyl]-s 7—dlmethoxv-|soqumolme

30 " R=—CH,—CH,—NH—CH—CH, —CH o " 30

|
CH,

13 g of the aldehyde obtained as descrlbed in Example 7B above, 2.5 g of 1-methyl-propylamlne
- and 120 .ml of ethanol are stirred for 30 minutes over 1.g of molecular sieve at ambient temperature.
The mixture'is cooled to 0°C and 3 g of sodium borohydride is added. The mixture is stirred overnight
at.ambient temperature and worked-up as described in Example 7C to give 11.2 gof a yellow oil, This
35 isdissolved in 100 ml of isopropanol and 25.4 mi of 1N hydrochloric acid (1 equivalent} are addedto =~ 35
form the hydrochioride. The hydrochloride solution is concentrated to dryness and the resldue is taken
up in isopropanol and recrystallized: therefrom to give 6.3 g of product. m.p. 246°C. - Lo

TLC (methanol/acetone/hydrochlorlc acid 90/10/4)
. Rf=0.5 | spot ' '
40 NMR (base) (CDCl,) - = o ' 40
_6ppm 8.45(d, 1H, -CH—N_.) 7 3——7 5 (m 2H aromatic protons) 6. 15—7 (m 4H aromatuc :
- protons};4.85 (m, 1H, > CH—CH,) 3.95 (s, 6H, OCH,);3.75 (s, 6H, OCHS) 2 1—3 (m 5H); -
1.1—1.6 (m, 3H of which 1H is exchangeable NH) 0.7—1(m,6H). - .

Examples - : o _ L . |
45 1-(3, 4-d|methoxy-phenyl) 1 234-tetrahydro-9 10-d|methoxy-benzo(a) qumohzmlum Chlorlde - 45 -

R-'—(CHz) 3

termmatmg on the lsoqumolme nltrogen atom.
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f ol | owi
refl uxe

i el pouriél c@mbe praparechsidryiag fgorm theptod ﬂ@BE’E pli 7B (heremafteedaﬂed "the CO/
yield mp e Y s loceBBE B :

63. 6

f ound
1-(3. 4-

term na
10 7 g
- (3, Ay

of . the reduci ng agent and the whole is extracted with
onet hane. The extracts are dried and the sol vent evaporated off to
4 g. (yield 90@6 of the product in a white ner|ngugglzkg8fﬂ§mb | Rg

'

1.8 % a ,1H C}FKER {L?Ljﬁ 6H, arg&gtlc proto n;
| %ill ﬁ:ﬂ% 2?' %Eeﬁ%§'%gtﬁ Pr% ?q‘i%j:tema dmum satlg Iatecyq"n [err]),

propy anlno -propyl 1-6, 7- di met hoxy- i soqui nol i ne 30

] Elemental analysis C,,H,sNO,CI . H,0 (433.5) 30 13 g of the .
e ob%)m ned &% 63 cH®IBASD i H%B@ﬁ”rpl e 7B above, 2.5 g of 5
| - U ani ne 8 12643 of 29%hanol are stirred for 30 i nut es over

ﬁ ghgr sieve at anbi ent tenperature. The mixture is cooled to

d h Th t t d
ht(aaﬁ gimrr%h&ﬁtp 'Xuégé xﬁ%&"%&ﬂ%‘g&ﬁ'ﬁ ag (rjne)s(clrjlrgeljslﬁ :E;;ﬁpl e 7C

11.2 g of a yellow10|l This—3p-ica-di ssol ved in 100 m of
anol and 25.4 m of 1 N hydrochloric acid (1 eqU|vaIent) are added
t?’ﬂﬂﬁ'go?gé"\‘%g 'Wenfﬂq@ hydr achl or| de sol |on |s concent rat@d

epy|)-
QETSOE in me rep r%;og g g{rtbe f:e K % ,g éﬁ ours in a mlxture ofé ed
amid ted hydroch ric acid. A
Qthd r@é‘dﬁbﬁ)ﬂ\ﬁc(d? htdntrael E‘n(ﬁé }:re ute; it ad%l%m’ah nd extract

(Witaibemzene. 4 g of the title product are obtained, equnvalent toa yteld of 71.5%; m.p. 170°C. 15 -

]: 8 45 d, 1H, CH-N:) 7.3-7.5 (m 2H, aromatic protons); 6.15-7

Bl N

eabl g ﬁﬁ 8 EepRREe 9 45
dlnebbmxy phemaeo 1 2 §9ﬂ tetgghydro 9, 10 di net hoxy- benzo(a) 20
nlugthlorlde 45 R=-[err]- term-nating on t he |squ|noI|ne

g- 35@ %d'met'?xﬁﬁée'!}'gr%ﬁ'ﬂ|"6TP’?'§"]I'? Laimsthepviiteainolifeno- 3- i odopr opane

ng the nmethod (ii) describeglénecfpgnele 1. The oil obtained is
d in acetone and the: quaternarf afmdni um salt is-isolated in 80%

') bthree different routes. - : 525

Dlre ggut% Red tlng in ti%h93 Exarrpl e 10
LS rd ELJBRE Y1 BRAZR 4 60 ml S4Bahdi saeralzdb%ﬁbh.alo
tand %eQﬁlxt’b*&@s rbu‘i mvﬂt‘é érﬂﬂormtftdc(&@ﬂntﬁﬁ @'8¥ Raney nickel. Operation in under a
(PDesBurb 4f J0ndt@psphiéred. Thd solution is filtered and the solvent is evaporated off. The product is

iotvtairted jymedieeraigld Becausd ithet Hydregenati pr-rBesFurd alseeffeotsythe isamioinalineol i nd0

pr epar edugleusgBisdelloying tva meihefplead. pmthe gther hasd)to gxcgllent vields:r | for 16 hours in

a mxtu
m conc

- 356

L N v

40

- 45

"§ oRfmeRdlke ©f di Methyl formam de, 1.3 nl of 85@6forn1c acid and 0.5
ent r asgdo by FHofF ¥ tRY diGenddd, 80 mf\bflvdter and 60 mi of ethanol are refluxed for 1 1/2

hours in a 250 mi flask with 2 g of soda and 4.2 g of hydroxylamine hydrochloride. The solvents are
then evaporated off and the residue is taken up in dichloromethane and washed with water. 6.4 g (80% 35
yield) of 1-{1 -(3,4)-dimethoxy-phenyl)—3-hydroxyimino-propyl]-s,'7-dimethoxy-isoquinoline is obtained.

NMR (CDCl,)
Sppm: 8.3 (d 1H, CH—N=}; 7.05 (m, 7H, aromatic protons and CH-N) 4.9 (m, 1H, CH—CH,);
3.8 (m, 13H, OCH, and OH}; 3.05 (m, 2H, CH,).

The reduction of this oxime by lithium aluminium hydride or its catalytic hydrogenation or its chémical 40
reduction lead to the desired compound with good yields (85% to 95%). i

NMR (CDCl,)

Sppm: 8.45 (d, 1H, CH—N=); 7.1 (m, 6H, aromatic protons) 4.8 (t, 1H, CH—CH,); 3.85 {m, 12H,
OCHj,); 2.45 (m, 4H, CH,CH,—N}; 1.6 (m, 2H, NH,). _ )

The dimaleate is formed in ethanol. 45

m.p. 130°C.

anhydrous content by titration: 98%.

" ¢} Debenzylation Route

50

1-[1-{3,4-dimethoxy-phenyl)- 3-benzylammo—propyl]—6 7-dimethoxy-isoquinoline obtained as
described in Example 6 of my British Patent Application No. 8,023, 760 {filed herewith) is treated as 50
follows



El ement aI anaI ysr S [err] (364) caI c 'C% 72.7 H%5 78 N%3 85 20
f ound In a ation flask gne s put 5.1 (0. mole) of the aforesaid compound in 150.mbof
20 Exagiﬂ'? 11' f 0% palladlum-on -charcoal. Hydrogenatlon is carried out at 50°C for 3 hours. The

st is fi ered o

(3, 4 O R Sy et Ry BB e or s
Thi s conpoun can prepare startrng rontthe product of Exanple 7B

(her &5 nethiner cal | ed "the 25 aldehyde") by three different routes. 5.
25 a) ‘Di r edtA Rukanioniofpareririne hayisg A farmulon 12. g of the al dehyde are "added to
a cool ed solution of 100 m of ethanol saturated ‘by ammoni a and the m xture

is put in.a hydrogenation aul Ia Y 9 of Raney. nickel. Qperation in

under a pressure of 90 atnosp er tionis filtered and the =~ -

solvent is evaporated off. Thae oor _ 0 obtained in .nediocre yield
ressur e

because the hydrogenation undet pre 4l so affects the |soqur noline 30
nucl eus. The follow ng two nethods | ead, ooyt he ‘ot her ™ hand, to excel|ent:
yields. b) Oxime Route 7.6 .g (0.02 nol e) C(lff t he al dehyde, 60 m of water
and 60 nl of  ethanol are refl uxed for_l 2 hours in a 250 mi flask with 2
g of soda and 4.2 g of hydroxyl anmi ne. hygfoshl oride. The solvents are 35

t hen evaporated- of f and t'he residue i s} take up.in- di chl oromet hane and
washed with water. g (80% 35 vyi el d\of

-1
-(3,.4)-di met hoxy- phenyl) 3- hydr oxyi m no-J opyLT“ﬁ 7-di met hoxy |'soq'u'|'r'tol i ne

is obtained. NMR ([err]) [err]: 8.3 (d, B4 CHN=); 7.05 (m 7H aromatic
protons and CH=N); 4.9 (m 1H, CI-I—[err])°°§38(rn 13H, [err] and OH); 3.05°

(m 2H, m[.e;anﬂtqn)ma%icﬁhleemeductr on of this oxine-by lithium al um nium hydride -

or its cat & Aproeespind tanemvfélre napeveemwlt?aton claimed infelaim bhelpeesesst o t he

Ry WWWPPﬂ "ég B?se e w(;:‘é"‘ S{'@ﬁ[hq}-'ﬁ ¥ i, 4510
g% 1T2|§§£§l§ﬁ éldzgi (o;% to 'é m Slrdlfll m@whelelztzah@rﬁhsu.zéﬂitehﬁ§r]) %45 Tt)e .85

di mal eakeraméth lﬂfoﬂﬁﬂtrlaﬁudbt fe@aydrofuran, dimethy! formamide or liquid ammonia.
45 mp. 130C. anhydrous content by titration: 98% c) Debenzylation Route

1-[1- (3, 4- d| rrethox h 3-Dbenzyl am no - di met hox uinolin-
e Obt ai ne d dlerd\}llgﬁgo t}cl'm |:£ch Fﬁumr r:stfLB:mm e rcépteisrﬁ/" b;ly&ed dl;rttha Pzte Cgt | on
No. 8, 023, 760(f|Ied herevvlth) is treated. as. . 50 fol |l ows: _-6

GB 2 058 754 B

6 In a hydrogenatron flask there i s .put 5 1 g (0 01 nDIe) of the af or esai d
conpound in 150 -m of -ethanol and 1 g of- 10@6pa||ad|un}on charcoal .
Hydrogenation is carried out..at [err] for 3 hours. The catalyst is filtered
off and the solvent is evaporated off under reduced pressure. After

~al kal i ni sati.on, S S o

A e ®

frsu"". o



3.75 g (90% yield) of an oil is extracted with dichl oromethane. 5 d ains
1 g A carbani on of papaverine havi ng the formula [err] Ge 2 B580784 BON g1 A
b!ISI c—sot Vb‘ll[ Z. A pr ocessS TOr 't ﬂb‘ pl Epde.Ll orrof—tte papavertrie Cal Pani on

cl ai ned L rogené% hgﬂgreqsce 3%, 110 r| sr Easét:g pgur'r'dga veéhne in a
basi ¢, .&,@ (hia process
accorgialer .5 m: tN&hgvaﬁtﬁs évhearm feuaceab%g urd, aﬂb °.{g. AR U um a -

lit hlaJ'IB@Isbydwewdrbd& oiNOekrdcredwitldicilsropethassi um am de. 4. A process

ac)%gréir ng to daim2 or Caim3 wherein the basic solvent is &
he # hosphotri amide,. tetra furan, dinmethyl formam de or |iqui
ammoni awlﬂ? apﬂnfé?ap%ef'n?\ﬁvg‘g 'ffhfx ”(jﬁr onery Office by the Courier Press,
Leam ngton Spa, 1983. Published by the Patent Office. 25 Southanpton

Bui | di ngs, London, WC2A 1Ad;of L2 BQpi es may be obtained 6

GB 2058 754 B 61na hydrog dk there is put 5. 1 g (0.01 nole)
of the aforesaid conpound em0l8Q 8f egManol and 1 g of 10%

pal | adi um on- char coal . Hydrogenat on igfcarried out at [err] for 3 hours.
The catalyst is filtered off and the sol M@nt is evaporated off under
reduced pressure. After al kalinisation, 3. 75 g (90%yield) of an oil is
extracted with dichloronethane. 5 Cdaixgs 1. A carbanion of papaverine
having the forrmula [err] in solutiog :' basi c solvent. 2. A process for
t he preparation of the papaverine ca gin claimed in Caim1l, the process
10 conprising reacting on papaverine, pagi ¢ solvent, a slrght excess
of a highly basic agent. 3. A proce accor'ﬂr ng to Caim2 wherein the
hi ghly basic agent is butyl lithium a &dghiumalkyl amde, sodium am de
or potassium am de 4 A process accordr n@ to CI aim2 or Claim3 wherein

t he Hasy ’? s amet hyl b tr| "]'i%t';egég&q 458l di et hyl
rocess for ereara no Rlainiad i i
f or e s.pd”re Atﬂabd‘ Mmmna 5er1£ ..g gmnery atige by
t he” Cour BEA prbédas socolefiiglth OGin® mﬂ&a blag&hwau r.thiaa. fihRRt a6l T i Cl
Sout rarm&emdﬂuadﬂdaag&tasbromdmm WC2A 1AY from whi ch copi es may be obt ai ned
4. A process according to Claim 2 or Claim 3 whereln the basic solvent is
hexamethylphosphotriamide, tetrahydrofuran, dimethyl formamide or liquid ammonia.
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