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5 The pres@nt i nvent ion relat 388—7,&4% ;%Egicl i ¢ conpounds wi th useEa;

bi ol ogi cal “properti’ es, the syROomesisoss agopounds, and - phar maceut i-cal
conposi tions cont qsz)lmgexthemc%me het erocyclic conmpounds are a-series ‘of
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depol ari sation process. .They NRYAH SHANRRA DHEAR nost operati vely .to muscl e -
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This type of neuromuscul ar bl ocking agent has also been referred to as t he -

conpetitive type be(-"ﬂ)JSWe' THESWENPEOME FOURDNIROR M’MI’FED a corporation organised
and existing under the laws of England of 183-193 Euston Road London NW1 2BP, do
hereby declare the invention for which we pray that a Patent may be granted to us and the
method by which it is to be performed, to be particularly described in and by the following .
| 5 statement: 5
The present invention relates to heterocyclic compounds with useful biological
pl{opertxes, thie synthesis of the compounds, and pharmaceutlcal composmons contammg
them
The heterocyclic compounds are a series of isoquinoline derivatives havin pharmacolo- ;
10 gical propertles which make them useful as neuromuscular blocking agents- For as theyare 10
often called ‘muscle relaxants’). Such agents produce paralysis of skeletal muscies. by
interfering with the neuro-humoral transmission process involving acetylcholine; and some
such compounds are widely used during major surgical operations.
One class of muscle relaxants acts by inhibiting or reducing the depolarlsatlon of the ..
15 motor end plate whereas others act by producing a prolonged - depolarisation: : 15
Depolarising agenis suffer from a number of disadvantages. They are not antagonised by
anti-cholinesterase drugs and the latter in fact may intensify the depolarisation process.
They may also give rise postoperatively to muscle pains and cramps, probably due to 1mt1al
muscle contractions. or fasciculations. :
-20 Amongst the other type of blocking aﬁ ents which inhibit depolansatlon are d- 20
tubocurarine, gallamine, and pancuronium. This type of neuromuscular blocking agent has
also been referred to as the competitive type because it is thought to compete with
acetylcholine at the muscle end plate and prevent its depolarisation. The overall effect of
the competitive action is that the muscle remains in the relaxed state and a flaccid paralysis
25 occurs. d-Tubocurarine, pancuronium and gallamine give rise to paralysis of fairly long 25
duration and the rate of recovery is- invariably slow. The anticholinesterase agents
neostigmine, edrophonium and physostigmine ‘can be used to antagonise paralysis of
d-tubocurarine, pancuronium and gallamine and are widely used in anaesthetic practice.
A serious disadvantage of the competitive blocking agents is their effect upon autonomic -
30 mechanisms. Tubocurarme blocks the autonomic ganglia causing bradycardia and 30




acetyl choline at the nuscle end plate and prevent its depol arisation. The
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1 and Z are th SaNE rhqdjlf@{oqn epch represents a rret hyl enedi oxy
substrtuent attachda @s acent ca : .u ¢ or -up to three nethoxy .
ane - or
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Terr] 20

substituents; [err]l and"[fer fare t We zinferent and- each I s al kyl

haykng 1 to 3 car bqn ator‘r‘s) 404 prop -enyI pr-op-2- ynyI - 35

40 - Ferr] and [err] are the sarre or drfferent and each is a benzyl or

~ phenet ? ME!( eWﬁeﬁle rdlﬁefelpf g gach ffg’f%?tsaeﬁmmﬂyqus‘shﬁ%ﬂtt uted by one or
nore ot ﬁ’§ Aﬁﬁé @2&“ . § b ﬁ%ﬁﬁ% gvateldyd enedi oxy

at ygchg on at oms t he” sanme or -di f zfoerent and
each i's Raanda{%y e @nteanl rdrfhtenwdteaghm Y nzyl otphemetifyl.group wherein'the
phenyl ri f is optionally substituted by one or more 0 "halogen alkoxy havmg 1 to 3 carbon
atoms and methylenedioxy attached to. adjacent carbon atoms; _
_ A and B are the same or different and each is an alkylene radlcal contamlng 1,2 or 3
45 carbon atoms; - 45
. Lis an alkylene cham ‘having from 2 to 12 carbon atoms or is a group -L.*.0.L2- wherem :
each of L! and L? is alkylene having at least two carbon atoms and taken together L and L2
have up: to 11 carbon atoms, and

X" is an anion.” - : ' o e _ ...'
50 Preferably A plus B have a total of at least 4 carbon atoms . 50
- A preferred class of compounds of formula (I) are those represented by general formula {/ :\
- q: _. | s
55 55

60
wherein ' ' I '
y is an integer 1, 2 or 3, with the methoxy groups preferably in at least one of the 3-, 4-

and 5-positions;
65 n is an integer of from 2 to 8, preferably 4 to 7; and 65



45 carbon atons;

45 L is an al kylene chain having from2 to 12 carbon atons or is a group
-[err]- wherein each of L' and L2 is _al kyl ene having at |east two carbon
atons and taken together [err] and [err] have up to 11 carbon atons; and X

I's an anion. 50 Preferably A plus B have 'a total of at |east 4 carbon -
at ons. 50 'A preferred class of conpounds of fornula (1) are @
t hose represented by general formla (II)
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papaverl ni um sal t s compounds of analogous structure, but preferably by quaternising the corresponding .
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N, N -di net hyl -N, N -4, 11- di oxa- 3, 12, tetra-de -1, 14 bIS tetrahydro- '
papaveri ni um sa?2s s, (i nill: n =1 ytwomna@x : The 25
conpounds of formula (1) nay be syn hefi sed by an hod knovvn for making:
20 conpounds of anal ogous. structure, b4t prisherabl ¥ by quaternisi ng t he -
corresponding tertiary base of formula (I11): 25 : [err]
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(1). The quart erni Suigrmided rthenmiy:o Glsas twavt 6l uﬁalélﬁﬁﬁt |hveluﬂsﬁli§ihg :ster are

derivative of a3r5 alr (51) dﬂ!en! ln}argﬁ?acsoesﬂn aydnogu }]/attypoi[téq:r]ss
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as appropriate. bF;ﬁe’ b%‘g@\ W@F%lt@éét le?sﬁé’he%‘fmgflﬁlr‘%’@‘ 0t thegster

two nolar equi val en mély/ 84 serrf&xﬁém el #bendd 6 a3RlverttpreRebblydhh sbibent S

preferably pr esent sucrh dsaangalkammlcess. | f a nonoquaternary derivative of the

35 _ (eg. methanol), an aromatic hydrocarbon (eg. toluene), a chlorinated hydrocarbon (eg. 40
‘chloroform), an aliphatic ketone (eg. acetone or methyl ethyl ketone), dioxan, tetrahydro- -
furan, dimethyl, sulphoxide, acetonitrile or dimethyl formamide. Temperatures up to

‘reflux may be used, e.g. room temperature, and the reaction optionally performed-under
pressure and optlonally in the absence of light.

.45 Suitable reactive ester derivatives include halide (eg. bromide or iodide), p- 45
toluenesulphonate, methane-sulphonate, benzenesulphonate nitrobenzenesulphonate and
naphthalenesulphonate esters. If the reactive ester derivative is denoted as R®Y; Y is

referably chosen as a group which will provide the anion X in the compound of formula
_ E) but if a different group is used as Y this may be changed to X by simple metathesis
50  methods such as double decomposition, on an ion exchange column or equivalent methods 50
which are well known in the art. -'
The compounds of formula (I) may also be prepared from a compound of formula (IV)

ER -...z{jQ_mm_ s

wherein Z', R? and R* have the same meaning as in formula (I) by reaction with a
60  compound of formula (V): 60

G.C0.0.L.0.CO.G! : V).

'{._)s-—w

wherein L has the same meaning as in formula (I), G and G! are the same or dlfferent and
65_ “each is a group capable of reacting with a compound (IV) selected from a group -C(Y)y = 65



base of formula (111) is being quaternised, then at |east an equinol ar
quantity of the ester should be used. The reaction may be perforned in the
absence of a solvent but preferably in a solvent such as an al kanol 40
(eg. nethanol), an aromatic hydrocarbon (eg. toluene), a chlorinated
Eg@rocarbon (eg. 40 chloroform), an aliphatic ketone (eg. acetone or

hyl ethyl ketone), dioxan, tetrahydro- furan, dinethyl, sul phoxide,
tonitrile or dinethyl formam de. Tenperatures up to reflux nmay be used,
e.g. roomtenperature, and the reaction optionally perforned-under pressure
and optionally i.n the absence 10§79182ght. 45  Suitable reactivé ester.
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or halo. Where appropriate the reaction may conveniently be carried out in the presence, of . .40
. a catalyst such as an acid catalyst, or a condensing agent such as dicyclohexyl-carbodiimide.
Alternatively, a compound of formula (VI) wherein Q is a carboxylate ester-group, such
as an alkyl carboxylate ester, for 'examlple methoxycarbonyl, may be transesteri fied, with an
alcohol of formula (VII) wherein Q' is hydroxyl, in the presence of-an acid catalyst.

45 The intermediates of formula (III) may be conveniently synthesised- by. reacting a -.45

compound of formula (YIII)_ with a compound of formula (IX).
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wherein Z!, R* and L have the same meaning as in formula (I), G ar_1d G? are the same or
: different and each is selected from a group -C(@') = CHJ? and a reactive ester derivative of
- 55 the group -J.OH wherein J, J L and J° are as hereinbefore defined, and G* is also selected - -55

from a group:

2

wherein B, R®> and Z? have the same meaning as in formula (I).. o
.. - In particular intermediates of formula (III) wherein at least one of A and B is -(CH,),-
65 optionally substituted by a methyl group are ‘readily prepared by a.Michael reaction .65
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forman ester linkage, and Qis a functional group or atomwhich will react
wth Qto forman ester |inkage or is a group: 30

[err] 35 35 wherein B,
[err] and [err] have the sanme nmeaing as in fornula (1). Suitable groups

for. Qinclude carboxyl, the corresponding acid halide, e.g. chloride; or

aci d anhydri de, and carboxylate salt groups such as, for exanple, those @

with an alkali netal cation, or with an ammoni um or silver cation; and
[err]and [err] may be for exanple hydroxyl 40 or halo. Were appropriate
the reaction may._conveniently be carried out57? B2% he presence of. 40 a 5
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aqueous sol ution of the compounds of the invention, Nos. 1lc and 60 from including vagal
" blockade at paralysing doses is shown by the ratlo VDS()/PDgs All doses are mg. of
- compound per kg body weight.

30 | . SR 50
o L . TABLE A - ' -
N |
No. of
55 Compound " cats PDs, PDy; VDs; VDso/PDsy  VD5¢/PDgs
' .55
Gallamine 4 . 085 1.8 0.56 0.66 - 0.31
Compound 1c ‘5 - . 011 022 - 37 | 35 17
Compound 6c 4 ' 0"092 0.16 27 31 17
©'60 It will be understood from the foregomg description and the examples set forth hereafter 60

that what we will claim may comprise the following:-
a) a compound of formula (I) or (II) as hereinbefore_defined;
b) a method of preparing a compound of formula (I) wherein a corresponding
di-tertiary- amine of formula (III) or. a.corresponding mono- quaternary amine is
65 quarternised; or thie reaction of a:compound of formula (IV) w1th a compound of formula 65



contain baceriostatic agents, antioxidants, buffers or other
phar maceutical |y acceptabl e additives. The conpounds may al so be
adm ni stered by other parental routes as a solution, 20 enul sion or
suspension in.a pharmaceutically acceptable Tiquid or mixture of Iiquids,
- ach 20 may contain bacteriostati’c agents, antioxidants, buffers,

\
(&Y

tag\ keni ng agents, suspending agents or other pharmaceuti cal | y acceptabl e
{tives. Such fornulations are presented in unit dose forms such as
arpoul es or di sposabl e injection devices, or in nmulti-dose forns such as a
bot#t.l e..from whi ch the approprilai’® 8dse may be withdrawn. Al s@ch
fornulations 25 should be rendered sterile. Alternatively the conpounds

may b ?%EQE * RO oraiind F/IBE antd t hout (ot her
exci pﬁgg&:ﬁec‘% 13 &ﬁ&oﬁ%rt&&%ﬁ%ﬂﬂ ag%rqaimam {}{Iﬁrr? prior to use. A
si npl e @hdap haarmecrenw founﬂuﬂmtqomnnsnxg aesombmdlqﬁtﬁormmat(li@sclqum;nds of formula

(1) _i ringfedien toge t e he coppound in
(oo Emﬁ et SR e I e Bl
steri Ia égmﬁm Thedcg 1;boglndg of -for.nmu my theref ore be
used t o(f) ndmlepm!a | epairk ade 4i Ar-ani mal:--i nel.u man. The dose
e pS& giog?mmow% fformulafIy wﬁﬁre‘f‘d i Zpod mgﬁ?wdmdﬁgw%f@%s eoi somensm
ana actl) Ao hrtpBudd 6t fo%ﬁa%sﬁ&&ﬁ B ald2roLas ireprbddft Bicl medlanyt Pnysi &i an
Wi sheSsubsmtueﬂdLmeadjaSemt intravenous injection.are 0.1 to 4.0
35”‘“9@? la &I) whvreens@o]a@étzppaéhemmew wqmaog 0 mg/ kg, and
cxflon fﬂ'% @emz8§ §Codn Bl LS Wil s g0,

Qﬁ‘s el rrses fro 80ny, ..and . pr ef erabl y from
40rrg to’memtgl,owmgchraempleablfehe my@mbraﬂlneheseleuamm-cont ains. fromlng to
100ny, . dligtemger c?ffs!)‘ reeh) 8- abl'y from 10 ng to 50ng-and nost .
pr Berala ,,f of a corrpound of formuta (I)" per My 40

I'ti OMg: ’S%aﬁmmtg@tﬁaeeﬂﬁﬂrdl@ mai nt ai-n par.alysis ‘dependi ng” upon the
Iength (‘Jﬁ‘ic”4rﬁeaw @abr @m;emard!y ITn view of the- pr. ef erred .node of

admi ni stfé?s fppant ph mm ?é of formul'a (1) are“those having a
SO|2l5bI|I“é§ ,, aj, 3

C

Vcn

e|n wat.er - at room tenpérature, The :
phar nacdkdagate’ahlemsqpmwne pmfnatewo of t he: conpounds of:.fermula (1) in
conpar i S'espheylate}’, teensel-ofr %H@P WrbaPAind gal Fanine are. idlustrated by
the reg Itm,@gwn in Table "45 A These show thé mean i'ntravenous doses

r g r c{agem,@dm 50% and 95% par.alysis .45, (PD50 -and_.PD95 r.ggpectivel y)
and 50%1vagahpdnhd)dﬂ,a(2€§ £)V/B6A: SOIVﬂi ih YO ml waef%‘ghelﬁ 2B.B 20d theThe freedom of

pn§t iS¢ ma’pff dw) " vagal
bI ocka [Fni (,,é%‘%‘m quﬁ bulgs\g DEGPDY5. Al | doses are

ng. 350f Q%TTAQUM florpsfICopotmdy 1sl\ﬁad§hip as’ before, stenhsed by filtratlon filled into - . 35
50 ampoules (2ml pe;r ampoule) freezei dried, and the artrlllpoules sealed.- ?hseptlcal Y.

tely befo! oules are 0 e co edissol
50 TABL oo j:':c on mgm Fani m]ectabeso contamlfg;dd e of 50. alt VD50 [err]
55 ﬁal IEXHNMRLEB S 0.85 1 8 .. 0. 56 O 66 40 0.31
Conpoufiefutian- for Inlecn@' - 0.11 ©  0.22 8.7 .85 17
Oorrpoqu g) 0. 092?5 0.16 2.7 31 17 60
It wil Ic:hﬁ teadlerstood fromthe foomggm ng description and the exanpl es set

f or4sh IlﬂaHeP&Mer _.60_t hat what v@%ﬁ lclalmmay conprise the fé%lowing:- (a
a conp&ﬁ‘f’d tog Injestion, B (1) or (1) 1% dMherei nbefore. defined: (b a method of

prepari ngsdutfoR TARAHA Gy Q&mﬁrﬁfn@kﬂeaab‘)\‘e)mgmnﬁl aid thef Gfougit POPH Mlﬁgngil -tertiary
am.ne dfluté pllidipﬂo&c bdid, E)enﬁsed bafiltmter edfiledlintge seilissd cqutainenrwhaghyis ani ne s 65

ggﬁﬁgéﬁn eﬂreq; %g%j;rgy@ %gﬁgﬁ‘gqaygp Ess ieq%lred: 81”81%1% Qﬁje g{I)ppfeto rmula (| V) wheh ‘1
EXAMPLE 1 '
: 55

- 55

60 .,60

Acryloyl chloride 0.2 mole) in dry benzene (60 ml) was added .over 0 5 hr w1th
65 mech;};ncil stirring to pentane-1, 5-d101 (0.1 mole), triethylamine (0.2 mole) and pyrogallol - .-65



- 1 579 822

6 (V); or the reaction of a conpound of forrmula (VI) witha conpound of
formula-(VI1):. and if desired, the resulting salt is converted into the
salt of another. anion; (c) a pharmaceutical fornulation conprising a
conpound of formula (1) as the active ingredient together with a
pharmaceutical |y acceptabte carrier; 5 (e) a method of inducing

neur onmuscul ar paralysis in a mammal including man 5 conprising the
administration to the -mamual of an effective neuronuscul ar paral ysing
anount of a conhound of fornula (1). (f) al 5%b&Bound of formula (11)

7

wherein nis 4, 5 6 or 7; a conpound of formula (Il1) whereiny is 2 and

t he met hoxy< gr oups (1 ® ih Qry B¥8zede @100 mb)) Fufthd? ABy Benf¥A8 (ca 100 ml) was added followed: ‘by
10 (h) a conpound bdet tamiml €0 (vhl), -anidethe inrixtdfte wineld 22 Se°aclor méphresmattné mine

net hoxy substi tuenl‘%d ‘a@éwpreéaﬁb thEEQSYPE“e p edan é% W Piiyhigh
(1) wherein Z| .{ hdodean
7- posi tions; 15 A sol ti te&@ﬁﬂamp v nef( nsrgalaad(l fylate @180k
and[err] .each haveutdmb@am( )wamrﬂdpndeiﬁﬂﬂsfoamrﬁequ lttt'vlml lvent was

The-fol | ow ng are %’f@é qyg Y“'Pé sap o;lﬁls H%;E {i@? ml) thn:::eo:
tenperatures, 3e Homto ohs c‘i?t;ﬂé ywhl g 73 with ' dtfer 40 dried

"b.p." nea S boi | i Cgysfabisdtion (twice) from ethanol gave N,N'-4, 10-dioxa-3 11-d1oxotnde-cylene—1 13-bis-
20 "mm Hg" means mtrlahydma @srmf dmammawa whife @dePea(hé Bi%; kragfelrl7-121°C)

chr onat ogr aphy. "P 9, }}Yl -cyle %E%l % jﬁ"i averine,

as ueou uti f tHe dioxalate with
met hanesw phonaitse SOdlllIg? arbo r?fol &ﬂéﬁ?ﬂ ﬁ % evaporatlon of the
25 "tosyl ate" neansolyent,ab lgmaeas rasfsaﬁseousdila hsy ate - means 1-

napht hal enesul phon atSEmP“lously dried base (EXA)\ARLSEBCROW §§ mﬁ%gbﬂ% rV@F Ffﬁﬁed
T

1C.
30 1. Corrpouﬁw e ) & ion mixture

ml)
i nj ection B.P. gnd wmﬁep@aﬁwﬁawmm“é% o] éﬂh&i\ﬁfﬂ r ¥ o
a menbrane filter 60°C.t@2yiek N Npaimethyld, N'Tha0- dstxafa 13-diogotsideayi¢neal , 1 3 bis-

filled into2 n a dsapapgpribum r di-iadide Eepmpewnsk i”?:al“ﬂ’y 14EMSHC aﬂﬁé‘otﬂﬁemns at
provides: a dose of gnE OJam% at'eéhm ﬁé as abgve Aup Q!:ﬂlgdng Wh@fme%m?mdb)l Qneltlﬁll

10

15

riehtuf %&me PoRugh 5

made up as bef orse, nwetikhéshipbsidte))mdthyl tHefichera I]g@(fdafeedndtli%;p-toﬁﬁne%ﬂpmhtes eyl 25

per anpoul e), f reezseplﬂﬁeed-l; dgﬁmﬁheﬁm me :gua a!ﬁflalleld %tp,tané Biingya reaction time
me [+ T

| di ately befor e %wé fm 1% gl gn‘;(g? % %Bn P.’»nlq -t ahydro-

redi ssolved in,2 mp, rifium Qfmek er et ebﬁ

sol ution cont ai3d Ng-(14) d¥IE- &rﬁetﬁ&l MQJ atmsdidnta 3 mdloEXﬁnMBhﬁexB 1 13 bis-tetrahydro-

. -0, o
40 Sol ution for '“Jpé&‘*'f i T %Whu'%%évf% i %ifmﬁ?mi‘l“?“‘%ﬁ etrahydro-
at3

Chl or ocr esol

papaverinium ditos late, -90°C;
20 nyg. : 10 N Qim tﬂil N W' dioxo-tridecylér@- llmblﬁrtetﬁhydro-
solution is nmad¥ upa crpmuns idimgph- wchoud@rsma?nd&ﬂfﬁ@nalm ogﬂght to
4 using dilute phos 5)'[ e mag%l%-l e v¥h1t8 erﬂln‘lhf”%%igddgi’yl%{ﬁd 3 pip- ““F‘YE‘B‘

sterilised contai n&rPAH

B18d°Wth a rubber st opper.

30

50 Desired doses r_’r'B)(AMPNESﬁdKBﬂm as r equi red through t he st opper. EXAMPLE

1 40 By methods analogous to that described in Example 1 were s nthes1sed v1a the -
) correspondlll\llg oxalate salts, the following tertiary bases (2a to 15a§ :
.. (2a) N,N'-4- 10-d13xa-% 1-dioxotridecylene-1,13- bis-D-(- )-tetrahydropapaverme a

" colourless viscous oil. [a 5 -53.62° (c, 1.408 in chloroform);
(3a) N,N'-4,10- d10xa-3 11 dloxotrldecylene-l 13-bis-L- (+)-tetrahydropapaver1ne, a
- 45  colourless viscous oil. [a]p 25+ 62.65° 0.961 in chloroform);
§4a§ N, N'-7-methyl-4,10-dioxa-3,11- 1oxotr1de-cylene-1 13-bls-tetrahydropapaverme,

5a N N'-4,10-dioxa-3,11- d:oxotrldecylene -1,13-bis-1',2',3',4'-tetrahydro-6',7"-
' d1meth0xy-1 -{2" (3", 4"'-d1methoxyphenyl) ethyl}lsoiumolme, a colourless viscous oil;
' 6a) 'N,N'-4,11-dioxa-3,12-dioxotetradecylene-1,14-bis-tetrahydropapaverine;
50 (7a N N'-4 9-d10xa-3 10—d10xododecylene -1 12-b1s-(+)-tetrahydropapavenne a col-
™ ourless solld m.p. 44-46°C
Vo (8a) N, N'-4 9-dioxa-3 10-d10:50dodecylene-1 12-bis-D-(-)-tetrahydropapaverine, a col-

ourless solid, m. p- 47-49°C, [alp’ - 70.6° (c, 0.395 in chloroform);
. (9a) N, N -4,9-dioxa-3 10-d10x9dodecylene—1 ;12-bis-L-(+)-tetrah dropapaverme, a
55  colourless solid m.p. 48.50°C [alp? + 71.2 (¢, 1.215 in chloroform¥
10) N,N'-4 8-d10xa-3 ,9-dioxoundecylene-1, 11-b1s-tetrahydr0papavenne a - colourless
solid, m.p. 46-48°C;
(11a) 'N,N'-4, 7-dioxa- 3,8-dioxodecylene-1,10-bis-[1'2'3",4'-tetrahydro-6',7'-
_ _ dimethoxy- 1 ~-(3", 4 5= tnmethoxy- benzyl)lsoqumolme] a colourless solid m.p. 46-47°C
60 (12a)° N,N’-4, 7-dioxa-3,8- -dioxodecylene-1,10-bis [1’,2',3',4’-tetrahydro-6',7'-
gg}?;.hé)xy-l' (2" bromo 4", 5", dlmethoxybenzyl) 1soqumolme] a colourless solid m. p-
. (13a) N,N'-4,7-dioxa-3,8- dioxodecylene-1,10- bis- -[1',2",3",4"-tetrahydro-6’,7'-
dlmethox -1 (3" 4"-methylene-d1oxybenzy1)1soqumolme] a colourless solid m. P. 44—46°C
65 (14a) N N'-4,7-dioxa-3,8-dioxodecylene-1, 10-bis[1’,2’',3'm4'-tetrahydro-6',7’-

40

45

50

- 55

60

65



55 55 [err] [err]
[err] 60

,60 [err] [err] Acrylayl chloride (0.2 npble) in dry benzene (60 m) was
added over 0.5 hr with 65 nechanical stirring to pentane-1, 5-drol (0.1
nol triethylanine (0.2 nole) and pyrogallol 65 7

822 7 (0-1 g) in dry benzene
). Further dry benzene (ca 100 m) was added fol |l owed by

hylanrne (10 nI) re stirred at [err] for [er,r] hr. The

tr : ) . C C a shoved in
“vacuo to |eave a yeI I oW Oi I Wm ch was distillied in the presence of .a trace

of _p- rdixhdioky heh@'I-dlchkxoﬁe ], atcdoglemaoh& m.p.146480G nd et hyl eng’

di acry dbp) dm& Q§Y’F »3', 4'-t°trahydr%6' 1= 5 A solution

of te %‘%é %2%% '%3 %%Pb%l%ﬁg 4 %Bryl ate (1. 30 g)

in gry Qeypzan OJd wn ﬁfxof eL¢yXeﬂ‘eor 138istD ;) exg| udi ng

| i ght .tetifa e hmma@mreiytam/entpr hlodlaﬁ’aownlndoftehleg rab 9591761 . [qfaY e red oi |-

di ssol 3R § et her. foI. l..owed

e @grr@:sr«ﬁrs RN

f | g C 4028 (c, 0T66n RhBffgm)At €, Wwhi ch was fil tered of f, washed wmh et her and

dried. (4bD MNsdlaIethyé-atNo?I- ettlwl-del)) diexard, ti-¢igrasrid Ipee-l 13-bis- /

ﬁah:)/, opapaveri ne

N, N - 4etiaivdiopaparase
di Oxalég%l&%- Sd:%}n ,Q»OIM??(sﬂ?,’gg &mﬁ}y‘%@mﬁnﬁmﬁ Mimethe free ase,

NN1541£16 dtp))garlm%l: d| oxotri de-cyl ene-1,13-bi s-tetrahydropapavesi ne,

ou(ﬁ!’)l Nvﬂisle dl?,‘%ﬁd“ gai%&}% rrbomreetqwsm@nsdrm #n of the

d' Oxa|t5 y extraction
QL&% %%l Siniylald) @hléb &%k %ﬁ%’sé%lghgﬁ‘\ll\?ggcol our |l ess

VI soous('m I N rdmpadhqlrﬁ Iy -drq dix

01050gl)od¢¢ylgr§ebﬂ21b§e@p\ cak0y pure

| acetontIe %@‘gge |og|nge1{ 3 ). @t room.
terrper zle & esyl ‘g"gr P'_orgl rlrgox cur1e1 added dr opwi se
to met R:Ii’df y Stl rred, tered, dry eth er “The floccul ent 20

whizse pfB0i Wé:tdemmﬁ!glﬂ,l\(f-é;%gw@ 3 1 netd 12 Dand28r i od
vacuo '%‘g o5 drepapgvesinium gimesytsée, m-B: f ?é%%@r?@"' 5%98 (151 $3 in. cﬁ'llor-n ried in

N, N - df ﬂ)ylzvl‘iIN dfin d@ydlinna= B,sldmdhcagotdlbdeﬁudramaerﬂe 131-1bbﬁ- -
t et r ahw eatmmnudimds yiateych Wit (db n%ﬁ-lZD"C, . 143 err] with

sof30en] GHbYt et iy @y 14pkdiox I‘fgl 1 4r’ep39;1C| ng the
met hyI g%gagygﬁ I'1 %Srl% %bs? U RO, 'IO mum f%ey*lat%’enz%nesul phonat e,
met hyl meneauﬁah PRINE -4, PRI dRNL 3, Saﬁ)xbaéﬂyléialletmbﬁ[-ls It phenat e and net hyl

napht hutrehydrozé §&%‘§ﬁﬂn&t'1§ (Z’Hmknqzrs",ﬂgmﬂmﬂ@mquoqurwbmw 418anﬁY' i nstead of

22 3y sate ig t8 1B BeL R, 10 Ny _yI 3N,
N -4, wﬁmam%‘ E%%Zi?lsr ﬁﬁﬁfs *‘:’ioﬁ:,%.ﬁ% I,q, ‘Bepaver  ni um
di mesy 13%(42 a Ildt e%fglbl : éa%_derrgec 1% 12 30 ) , -di net hyl -

N -4,10 , Im a JOXP (0 0 paver i n| um
di gﬂﬁ ? epyDigeumg] I‘I"]‘mltdg‘%ﬁs i B flrlgm F@r (1: (le)
NN - di i ))aln‘IWN"-'dﬂnéltﬁ Ingwa4 3-didxach M@aﬁoﬂe@wweneb&u b33his-t et rahydro-
papav etetrahydm-ﬁjﬂt-tbmylhaXYd (- m@omﬂmlr ispqypnoligigm] alimdsylate] fm.p.N,

N - di ndF-- N, N -4, 10-di oxa-3, 11-dioxo-tridecyl ene-1 13-bis-{etrahydro-
35 4 PRRAXSLIEM M, d| naph-1-syl ate, -a pal e yel | ow powder-mp. 65-[err] and -
35 (1g) N\v'-Hi2-Diox®s, hipididdppehtadecylene-1, 15-bls-tLtrahydropapavenne (Compound

- v o %fd )
4, 10- tﬁ%ﬁcrﬁ%%%s;? hn%%%n;o?%‘g@) in ch bro orm (%m??%vas reated with methyl &

50 iodide (10 ml) at room temperature for 22 hours. The filtered reaction mixture was added . 50
dropwise to mechanically stirred, filtered, dry ether (ca 450 ml). The flocculent white
precipitate was filtered 01¥E washed with dry ether and dried in vacuo over P,Os at 50°C to v
yield N,N’-dimethyl- N N'-4,12-dioxa-3,13-dioxo-pentadecylene-1, 15- b:s-

. tetrahydropapavenmum d1-1od1de, m.p. 114-123°C (Compound 16b). _ ss

55 S :
EXAMPLES 17 TO 23 - -

Using the method described in Example 16 were é)repared Compounds 17a to 23a.

_ (17a) N, N’-4 13-dioxa-3,14-dioxohexadecylene-1,16-bis-tetrahydropaperaverine, a vis-

cous oil. .
60 (18a) N, N’-4 7-dioxa-3, 8-dioxodecylene-1, 10-bis- (+)- tetrahydropapavenne acolour- 60
© less solid m.p. 47-49°C;
(19a) N,N’'-4,7- dioxa-3,8- dloxodecylene-l 10- b1s[1' 27,30 47 tetrahydro-l' (3",4"-
dlmethoxybenzyl)-G’ 7'-d1methylened10xy1so umohne] a colourless solid m.p. 49-50°C;
(20a) N,N'-4,10-dioxa-3,11-dioxotridecylene-1 13-b1s[1' 2’3 4'-tetrahydro-1'-(3” 4.
65 dlmethoxy-benzyl)6'-7’-methylenedxoxylsoqumolme] a colourless’ viscous oil; ~ 65

~



papaveri ni um di naph- 2-syl ate, white powder mp. 60-80C. EXAMPLES 2 TO 10 40
By net hods anal ogous to that described in Exanple 1 were synthesised, via
the 40 correspondi ng oxalate salts, the foIIovvi ng tertiary bases (2a to
15a): (2a) NN -4-10-di.

3xa- 3, 11- di oxot ri decyl ene-1, 13-bi s-D-(-) - tetrahydropapaven ne, a col ourl ess

viscous oil. [a]D" 5 -53.62 (c, 1.408 in chloroforn; (3a) )
£

NN -4, 10-di oxa- 3, 11-di oxotri decyl ene-1, 13-bi s-L-(+)-tetrahydropapaveri ne,

45 colourless viscous oil. [acjA3 + 62.650 (c, 0.961 in chloroform;

45 (4a 9 1579 822 - 9
NN - 7- met hyl - 4, TO-dr oXa- 3, I1-di oXotri ae- Cyl ene-"1, 13- Dl s-Tetranydropapaver -

: ~
i U R P e
h3C8 1

X
et hyl }i soqui nol i ne, (QZQDYNW' dﬁ)x@d cyle 0-bis[1’ 2’ ,3' ,4'-tetrahydro- 6,7
N, N -4, 11- di oxa- 3, lmndh-mx-@tgét- nd)isd lﬁmohbe]satoelonﬂés s pixverine; .50

(7a) N, N -4,09- oni)xa-(:?3 _o;k}) gz 81@0’951’1‘1293% (fjbtzpetl eRaBHARRY et icAle, 5
a col- 50 eurless s {1‘7%;6 ° ‘f‘g <N, W :;:n%hoxa 3,14- dloio{:fxadecylene 1,16-bis-
NN - 4, 9-di oxa- 3, 101atahyﬁd;§a§%ﬁhleﬂﬂ%iod1db2nb¢ sHPME¥¢;- t et r ahydr opapaverine, a

col - ourI ess solid, ©h8p) AN;NAGEmeklyliW) N'-F(0 - 610(f© :3,8- GQSOdqwtﬂﬂeal,dﬂfhm‘i*)
(9a) | 10 tetrahyjropapavenmum d1~1od1de m. p 120

NN - 4, 9- di oxa- 3, 10t QIII%VQN d:ﬁﬁ%ﬁé% gqoflo@ch?‘.}h xﬁ%ﬁ@ YiEhsa: 10 bls ))
55 coI ourl ess sol |a9 M’8d1 4, 7-dib%a-3,8 (dioxodde End-n,lc-fblsqlleZ'QZB v |
(,10) N, N -4, 8- d| o%atr %ﬂ dhdld@éwmmzy!)-f’iﬂ -mﬁtéylﬁmdmyrysgqlompmrérqhn@dldea

col ourl ess * sof @ Q14 N3 10-i on 23 A .15
N, N -4, 7- di oxa- 3 , Betdgaed C(y ﬁnelh(i\gb&h R %2 zfe dylfé i Ak ]'dlzodlde,_
di et hoxy 1'-- (3", 4 m.p.' 12F12 hox - benz | so%m noline], a col ourI ess_soli d

Enlp 2463472 ?2?9 a}‘fflt g’é’ t% lmeim en%jhsdqumo 1n1unt36§-61?$m1} 1!4(? ?S(" A

1-N, N'-4,7-djoxa-3,8-dioxod 1,10-bis[1',2", 4'
di met hoxy- 1' - (2" - breetahy 41’0r637 afm ambkgoxxh&ﬂayl:b’;abéxﬁﬂﬁﬁzﬁﬁ rﬁgi]dl-ladﬁ%[ [ eip.]

solid mp. 65-67C 1€5Q°Qa
N, N -4, 7-di oxa 35 -8 (ﬁ)‘? hd agg’ e thyid), ff '§J$ 10- t%‘°"§3 - diogeiridegulenedy13/bis- s
di met hoxy- 1' yP&eRe- ar oxybenz?l“} soqw noI ine], a colourless ‘soli ¢

m p. 44-46C, 65 ' EXAMBLEZN N -4, 7- di-oxa- 3; 8- di oxodec l'ene- 1
C{pamgou _24a)6 ,N'-4,7-dioxa-3,8- oxodecylene -1,10- bis- D-(-)-

10-bis[l1',2',3' md e%‘
e 1 mﬁﬁé‘* FE Ll

4 4-tetr ahydr o- - 6 c,hlbi'oform) desxgnated Com ound 24b, were prepared by the method of Example 1

5 \

dl met hoxy- 1' rec:1 1 solad’lﬂ iﬂqlsso %e)t yﬁf@g utlon d
mp. 44-46C, f r ggn vﬁ‘;ﬁ ) The Wooduldalt whitdlsbidwhs . 35
(1), 2b to 15b: Idﬂﬁ;‘bvlisji d Nth dry ether and dned in vacuo over P205 to vield N, N’-dxmethyl- ‘

i 5 (2b) N. N d?}] oxa-3 8-dioxodecylene-1, 10-bis-D-(-)-tetrahydropapaverinium dl-lOdlde, m.p.

N -4, 10- di-~oxa- 3, 11126' leiRis- 48" & 1208 i shiproformp) dgpignated Compound 24c.

tetrahydropapavagl nExAMELResY| ate, mp. 110-114C with softening at 95 97C .40
ialD + -41.61 (c, 1. Psi8g the mrbdedwred desprjbed %@&)ﬁampwﬂduerwepmwred\w '

10

T'

-4,10-i oxa- 3, 11- di ox(%jf)r i ﬁ’ﬁd@’i 3, 'd1°"z° 1pis r f)W%lﬁlcﬂh
di mesyl ate, m b 11 TS el {Cbist X6 )L ",
chl oroform; tetr dropapavermlum dlmesylate, m p 105 114r°C [a]D 56 & (c 101404b Xhior-, .
N. N -di net hyl - % W? 1, 10 0X dec (‘3@ f'
tetrahydro aper aver % ‘H%A& % ell[égcg,)‘ @b)
| gN7- di rret - NN - 4tle )?a c?oxo’trl ecy e 1& plo

4' tetrahyd ro 650 EXAMPLE 26

, 7' -dim etghoxy | @J
d| mesy- 15 Iate m p. 98 105a _
15 (6b) ‘N. N -di met hyl - L0~
N -4, 11-di oxa- 3532-di oxot e-tra ecyl eng;, 1, 1-4-bi sgy tetr H’Vdropapaverl ni urps
di - esyi de m p. 132 138C . 5= _

50

met B%P’H‘Eﬂ?%lc ":6“;[, hI | |_suo ui noI iniu' m

60 D-(+)-Tetrahydropapaverine (2.07 g) in dry benzene was added dropw1se to 1,5- 60
- pentamethylene d1acry[gte (7.66 g) in dry benzene, and the mixture refluxed for 4 hrs. The'
solvent was evaporafed in vacuo, and the oily residue washed three times with light
petroleum (b.p. 40-60°C). The oily residue was dissolved in benzene and light petroleum
added to precipitate the oil. Re-solution in benzene and re-precipitation with light
65 petroleum twice more gave a brown oily mass of D-(-)-1-tetrahydro-papaverin-2'-yl-4, 65



(6c) N. N-dimethyl-N, N -4,11-di oxa-3, 12-di oxot etradecyl ene-1, 14-bi s-
tetrahydropapaverini um di nesyl ate, a white powder, mp. 109-1180C 19 20
(7b)_N, N -di met hyl -N, N' - 4, 9-di oxa-3, 10-di oxo-dodecyl ene-1,12-bis-(+)- 20
t et rahydr opapavari nium di mesyl ate, nmah. 91-11I5sC, (8b) N, N -dimethyf-

N ~4y9- di oxa- 3, 10- di oxodode cyl ene-"1, 12-bi's-D-(-s)| - '

t pghydr opaper averini um di mesylate, mp. 105-115C, --[a3D8 51.18 (c,
105 -m chloroform; '25 (9b) N, N -dinmethyl-N, N -4,9-dioxa-3

0<di oxododecyl ene-1, 12-bi s-L-(+[)- 25 tetrahydropapaverini um di mesyl at e,
m o 102-113C, [a] D18 + 50.2801 6w 82%. 093 in chlor- of ornm; (1)

N, N—armerhyt =N, N~=2, 85X , 9- oxn 3, 9-di oxounaecyl ene- L, 11 -Dbls-

| at er ahndr opapaveri ni um di 6 1200 .30~ (13)
G el e
30 6 %&%ﬁ E@é‘i‘c Hogd ﬁﬁ&%nz | -

) i soi oqlm-(n)ei-Tenrah ydrap apm;iﬁ-a't- 4 1ﬂ°dqoxa-3 m@om@ec- Zénig)(1.88 g)\hrdnlth | -

4 7).tgqr@k g g‘}ﬂ.\%e h-for ho 8 Wit constant _5
chs st B e PG o oy
d' ME'S Yre alh di Em ethafbl tol -N, N’-4 10-d10xa-3 11 dmxotri ecylene-l 13-b1s-

-( 1@9rmumopabammwoxm zlqowudesm:dsn B- W3- aWEBdels &8 {q 1463 i sall L3

4 10 e‘f’ drb ;
lsoqmg aflg ‘mﬁd‘jﬁg %og ng’iekﬁ;\z%a in éﬁﬁéﬁgeﬁ ﬁ)ﬁﬁ;ﬂ?wgﬁn 9’I 3

40t - c[T'El mNclﬂbrof& arﬂX&te 10 A eﬂnewwmoum B, §11-2'| 3 'ﬁ;'d-

atds go?; Fop X i% ﬁ%g rofavﬂ?ﬂ* ?aSNanﬁg@ J %CS*, Pigrom l resy
- ene 1, 10- |bIStl|I, -, 3,4 - tetrahydro-6

86 ggbg‘mmng compoun(?s"wgrle ggpgr%%gsgntzhz lmelthsog%léslcplggdl ur:IEliligjnpl de sylate, mp.

45 76) 18es0 NN 4, Tk dorpdecylenrt- 0 B ArTeRYE Ry pRIRane 2 v . 20

15- bi s- Q’iﬂ)éhﬂ Bompﬁvcﬁhhﬂ@lmw&dxiGazs,-dlaxbdesy‘,lenls-lOI1]0 bmas pr epar ed by
the e telralgydehpspaverinin dimespladeym-p. 100-1195¢ slakacrtLPpﬁﬂ Bﬂgﬁfyc&h{%m&orrpound (QO5 g)

I ‘q,% OmM) was treated wth nethyl, |od|de(10rrt]i room
t e $u act%ge m and ﬁ'ant:ilbtdiﬁl ¢h.2 Qaﬂ‘iktlufbr‘at 0i5x¢ whsssatteedadded 50
dr opWI oeer RudIwith tyonﬁ gzrsemid tlfenllctfeueﬂ‘xl fQi hest he mixty ewm m). The
floccuh@dwtwmtq‘;é?’ feacted lE) e ed ‘g%g‘ﬂﬁg‘ﬁfﬁ{ﬁ‘g et her and
dr |:ﬁ)d m Yool g It % fl e %& b
-4,712- vaﬁle:tﬂactedﬁntﬁnwoleumb averl num

ve &gplourless oil shown by 1 r an

di-i 0d|><dléo mih 3od th:brdmmgcgt;x
‘i@? °§’{E€“ shofleRE(b Rk &eﬁe@rml e 16 were
eﬁé— l)

;?I [oaa) 4o pe %ﬂﬂ?
ropane-1, 1S(4- m
pl’ eﬁar h tetrs Obdmav dropwise over 0.5 hr. The mxxture was

obuta
NN' - 4, festugddOpsai83hrd.4 cob laix efim netwa hpawertnelw averl ne, a
Vi s- cdiurstteowdts evm)rated riesyo M e dgplogd diss é°1" ‘Eﬂfp
o' e ik TR R B ) o (100
N, ¢ 4 lli@affén ol S @ReN, N S diors, 4j10-d1020tndé3:y1ene41 -184ts akgdr o- 1
-(3 Sdehahyiir p wm @asﬁa W‘hite @pm,h IPed@Hllé%X| sgggllvg} %Be] a

col ourl @Sm tained the corresponding
b a alLr]T§ ja)tb urless viscous Oll and
)f 1@ Ie 1biStetrahyd pa§a3erm1um

NN -4 Ama %x tm%:yl ne-1

, 4' 43 eidinaioplate Grwhite écﬁld nélf) 95652°C Wthh are desxgnated Compounds (28a) and (28b) 45

d! Imet h@espectJmlnzyl )6' - 7' - et hyl ened| oxyi soqui noline] a coI our | ess Vi scous
ol EBaMPLE 29 .
1,2,3,4- Tetrahydro-Z-(2-methoxycarbonylethyl)-z'-methylpapavermlum benzenesul- e

- 50 ghonate (0.8 g) was treated with a solution of pentamethylene glycol (67.5 mg) and . 50
enzenesulphonic acid (30 mg) in methylene chloride (5 ml). After evaporation of solvents _
the residue was heated on the steam bath under reduced pressure (ca 150 mmHg) for 24 v
hours. Finally the gummy product was dissolved in acetone (25 ml) and slowly added to
well-stirred ether (250) ml). The product was a white, somewhat deliquescent powder, and
55 found to have a thin layer chromatogram oonsnstent w1th the presence of Compound (1d).. 55

EXAMPLE 30
3-Methylpentane-1, 5-diol, the substance used in the synthesis of Compound 4a, was
prepared as follows:-

- 60 Lithium aluminium hydride (20 g) in dry ether (150) ml) at.0.5°C was treated dropwise . 60
with 3-methy1glutanc anhydride (25 g) ina dry ether-tetrahydrofuran mixture (1:1. 200 ml),
with stirring, over 0.5 hr. The mixture was refluxed for 6 hrs. cooled to 0.5°C and the
complex and excess hydride destroyed by careful addition of water (25 ml), sodium
hydroxide solution (SN; 18.5 ml) and then water (87.5 ml). The i inorganic salts were filtered

65 ' off, the solvents removed in vacuo and the oil distilled to give 3-methylpentane-1 S-diol 65



9 1.579 822

9 (21a) NN -4.,7-di oxa- 3, 8-di oxodecyl ene-1,10-bis.1',2',3" ,4"'-tetrahydro-6'

, 7' - di nmethoxy-1'-benzyl -isoquinoline], a colourless oil; (22a N

N. N -4, 7-di oxa- 3, 8- di oxodecyl ene--1,10-bis[i" ,2" ,3 ,4" -tetrahydro-6

, 7' - dinmethoxy-1'-t4"- rret hoxybenzyl )i soqui hol i neJ, a col ourl ess viscous C
6
¥

oil; 5 (23a) NN

-4, 7 10-trioxa-3, 11- dloxotrldecylene 1, 13- bi s-t et rahydr opapaveri ne, a* col -
5 ourl ess semi- solid; and the corresponding salts of fornmula (1): (17t.) N,
N -di met hyl -N, IN -4, 13- di oxa- 3, 14- di oxohexbhd&§a2ene- 1, 16- bi s- 11
tetrahydropapaverlnlun1d|-|od|de mp. 119-1230C;, (18t) -

N, N' - di met'l - . NN 411, {1119%% 72}““% xodecylene 1,10-bis.-(+)- 10
tetrahyi ropapaveri F&Hﬁe tiratd40 h SR Gereinbefore identified is rovided in the
10 (18c) N., N -di rfalldw:lg—']l‘dbleNGo mls ﬂm&rﬂ&;‘ ahiumbeckiang repneserik khe alhteml of

e TR 3“%’@“’ A s
, 8- di oxodeeyl ene- 1 QS a—R ,s cu -

tetr ahydro-1'- (3", 4Tatk det Nucleab Mgy ﬁ Bésp r?dn btyd ene BRI valye pbtan}ui neihg bl.ani
di - i odi de, ¥ 15 181 p. 144- 148(felygram Sil G/ V2541nethano -ethyl acetate (1: 1) with jodoplatinate spray

15 (20b) N N “-di met hyI v’s%hsaﬂm’io di oxa- 3, 11-di oxotri decy1 ene- 1 13 bis 110

, 20,3 4 i . TABLE 1 (Analysis) -

tetrahydro Ip (3", 4" dlnethoxybenzyl)-6 7' -neth Ienedloxy |squ| l'i ni um
di -i odi de, * PoysS- Eapiccal g | b) NN - cBrféatl Fdr\?g,N c °‘I‘;"'£N

-4, 7-di oxa- 3, 6- di OX0- decylene-1, 10-bis(Z". --20° - .

tetrahydro-6', 7' -dinet hoxycgsH7obig®z,yl i soqw rm)J22 n|6u19) d|69| odlmBs 6Mp 2.49
141-1450C, - 20 (22b) N, N hyl - =
-4, 7-di oxa- 3, 8-di o];PodecyI eﬁ{é 1&2%6}& s[l 25380 6094 237 5387 618 212
tetrahydro-6', 7' - dicmet hoxyc;sH sﬁgblsmnoxybesmayl yiwoqgisgol s’nosm‘sdo i 08 de,
mp. 143- 15000 and (23b) NN -di net hyl -

N -4, 7-10-tri oxa- 31411- di oxEesHide@pPell 1, 1351{9| s 615 2t2etré?'1%|r 66%1pa%§9| ni um
di -iodide, mp. 118 1280C CeyHagN,015S,.2H. 617 695 214 1256 EX6MPLE(g4 The
base (Conpound 24a), by 7’ I OXa- § 8--di oxodecyl ene- 1, 10-bis-D-(-) -

t et rahydr opapaverilfe, a COCQHE&N?@&SE?(Hzpd m63.75 46-6490€,0 [aﬁ} 2% 6.258. 2@7(c
1.323 in 30 chlorpform a Fﬁp hg | Jyet N io 3,

- di oxodecyl ene- 1,-1%— bi s- %H% glahy ?Igf)a%m/sggr ?)r?lkum% dflméggl a?(as, .mp.
105-113'C, [al D15 2 55.9 (c,swgziﬂgoml orsoR2ér re)64 dessngnasefd Gﬁnpoaﬁﬁ 24Db,

Fehsti | 1od mot hyl 21 oo do. ComNORCRRO, oi | (R Har 3 BenIbhb PEB nP g8 o

hrs. The precipitated soli ¢, meN,0i28pbved is.oaeteeanol, 51and9 vhee3®l uLBDN
added 35 dropwi se to nechanj’ callg stirred, -filteredi d\r,\% et:her (500 m)).

The floccul ent whit® sol i dCblesN288557H0er ed7dP THashdd woT A8 dPy0 et AéP and

dried in vacuo ovej, P205 t@séy &,6, N1, 0 metsgyb - N3N 2437- gg@3<a-,?37 2.17
8- di oxodecyl ene-1, 10-bis-D-(-)-tetrahydropapaverinium di.=:i.0dide, mp

122-1250C, [a]D - #8..90 (cCs mzbgmﬁrﬁfbﬁl oréﬂ@?n)”aesﬂéﬁat éaltoﬁﬂ%unalmc

40  EXAWPLE 25 6 CoH,LN,0,, 2H,0 5260 633 277 5253 6.44 220
40 Usi ng the procedures destribed I ampl e 24 were prepared: (25a)

NN -4, 7-di oxa- 3, 8-@i ox20de§;sHaN20&Szlmz@| s- 15843) 718t réH?dré%)Wpaﬁé?l né2s a
col - ourless SO|Id mp 4 8. (c | o orm;
(25b) NN -di net hy % ﬁo&‘iﬁ%gga‘]}g di: oxogec??lene’zfg g%‘d P ?Q%S
tetrahydr opapaveri #i um d| nﬁ&yﬂﬁghtzezorlgm 1059.’8&4(5@7 [3139156&2836645) (2451 140
in chlor-._ 45 oforyg); and

hyl._-
N -4, 7-di qxa 3,8-d Ixodecéi‘4 2O§S2l%!129 Lrggtgf - te?r“%y&?%aﬁg?/er?ﬁfum
di -iodide, mp. 12¢- 12600 clalN,04. HD 10 (x9.88. 57 i n.s0hl g9.8d o6BY. 2.48

9 CsH7gN,0165,.2H,0  56.81 7.02 246 ~ 56.43 6.88 2.33
10b Cs3H74N,04S,.H,O 5740 686 253 5741 6.68 2.54 .
11b CsHzgN;0505,.1.5H;0 5572 6.80 2.40 5580 7.03 232
12b Cs;H7oBoN,0155,.2H,0 49.13  5.83 220 49.04 576 2.15
13b CsoHeN;0165,.1.5H,0  56.02 6.26 2.6 5605 6.58 2.59

14b CasHeCLN0148,.0.5H,052.22 553 2.54 5233 557 2.6l



50 EXAMPLE 526

50 C 39 , C 4CHh212CQR O I CH2% QCOICR t OCN3 C H3  C13
CR3 55 CH305 gOCR32X-
55 OCR3 CR3 60 D-(+) - Tetrahydropapaverine (2.07 @) 1n dry benzene

was added dropwi se .to 1,5- 60 pentamethyl ene diacrylate (7.66 g) in dry
pERyene, and the mxture refluxed for 4 hrs. The" solvent was evaporated in
o, and t he oily residue washed three times with |ight petroleum (b.p.
40-60' C). The oily residue was dissolved in benzene and |ight petroleum
adted to precipitate the oil. 189824 ution in benzene and re-pid%cipitation
with Iight 65 petroleumtw ce nore gave a brown 0|Iy mass of -
D-(-)-1- tetrahydro papaverlrpAgLEyjl (célnt,d)GS 10 . --\_/-j"
1 579 822 - 10 10-.di ox
atrte%ﬂm @l- 47.179 (<, Qalcgeedu% chl orofumd)% TLC Poly ramSi |

A in et g hyl acet atéj B; si’qngl e spotHRfO §6v8x 1740cm 1
(estensyyQ andg, ,%Q%,sszééﬂco Cs:l‘l?() 6§6 Poiy(graggiws,%a . st'ered Trade
Mark). D-(--1- 8 aydrpapaerl y' -y4, 10- di oxa- 3, 11-di. oxotrldec 12-ene, (1. 38
g) andé-( 5 C55H7612N2012' 5454 628 229 5507re64ﬁ1xe%129in dry benzene for
48 .hoyps vmth Sltﬁ'B .5 the 95”,9 défgsolglsej; |é1 9chlé)£oform and the
sol ution of oxaffl £ in dry e er”’ The“precipita 2o V&5 recrystal ¥i sed
from a8 hanol t@szﬁiaiom -N 58.214, 6.84 di ngia- 35819- 5.98xot2§sgecyl ene- 1.

[1; l[))| Tbbtgt ra%@fﬁﬁve” ne d§ %%al glbg 945coI§)2u‘{1l ess, S sol | d mp. 103-10rC,

' ® water

- -10 Bysd he net¢;gql,21dg}§ggzj3gggl |n5£2;anpb@ 12ms sstdoai gisd tm free base
-NN -4, 7-di oxa- 3, 11-dioxo-tri decyl ene- 13- bi s-t et rahydr opapaverine, a
col outfss vi s‘é‘dﬂﬁs Q[ QD +5899 521, 0153 i IR o8 or7n¥, ‘and thence neso

- NN' - gpgret hyl (,?'\h“lﬂNkp di oxa- 353.5l- 56 OXPhF i dg(yl egr 1,5
y

13- bi s-tetrahydr opapaver.i ni um-di mesyl ate,, m p. 2- 107" C vvlth sof -.

teni ngllat 97- %&@plzl[‘zi]s%o 00 (83.1%. 8% |217Q:hli$r6@fo’5r?#) ZFﬁie base and salt
are dggj gnat e ]@@F ( ( ) § ‘EXAMPLE 27 The
foll o?m%ng comcaboﬁ%%é et e? preparg’%? ugﬁg %ﬁ? c?escrl bed in Exanpl e 26:

20 2B®7a) neSsHoRNIOs 4, 7- di 0SaHB, 581d|2)3(8)de52}89er@11 2.36

-1% Rll fﬁ;{ﬁglé‘ﬂ&’%@ EUdnga-?gys ﬁ?%goéd%cylgesr?e e 10%?76[3) ese

tetralﬂyujropapasgg[,lzmmmzdmmsyla&m 6pp. 160- 15142(1 dssl D2.3% (c 0.409 in
chlorqform. 25 XAMPLE 28
.25 AZXE hut yr dts (36 g) arfd®propane?¥d 3- E &85, 2%) nixture at 0.5C

was sagurat ed @M@&sz}z ,® W t hsdryydrggen heom e ga§27anc{_>g6hen left at 0'C
for 24 hrs. The mxture wa$ added to watéer (300 m): and extracted with

et hyl @M di br SrieN{asS3Hgd m §5:22Thed conbfhedP5eft ratd s 3®re washed with

wat er psdri ed (MSQQ land evapg;;@t e§i7§o i@ﬁvesz% 0&64 hg fraj or 30
distillable corrponen fca 0-g; b.p. 106-140 'C-0.05 nmHg) was 3- brono-

1-prop§l 30 @skﬂvd?hﬂidianoate 6012 §FEcous pdil-Hedi-Bue Mds extracted with
pet rolzgrym et hecr AGIQ&QQITZ% X 1§pb9m .) 1f’md2 [Bhe ﬁ%gb ﬁ% ezx‘@r acts evapor at ed
at a

to | edve a col our?f .r. and.n.mr. 0 _be propane-1,
3- bi s2{ 4- br onulaH NGRS H)O Propsamneze b266(4 Ssrﬁontﬂmtarmte) (1.8 g) in

(5.8 P Pt oo S ol Pt Buertth & HD Wl miAdur e wab 35

refl ugsyl for k&s}m,gmzomsgggg@d apgB3f i 1.1er ed frosm(metnshydr opapaverl ne
hydr obr om de. . The



filtrate was evaporated in vacuo and the residual oil dissolved in
chloroform (10 m). Addition of ether (ca 500 m), followed by saturated
et hereal oxalic acid solution (ca 500 ml) gave a flocculent white
precipitate which was filtered off, washed wth ether and dried. 40
Crystal lisation fromethanol'(twice) gave _

NN -5, 9-di oxa- 4, 10-di oxotridecyl ene-1, 13-bis- 40 tetrahydropapaverine

di oxal ate as a white powder, mp. 107-115C. By nethods described in Exanpfe
1 were obtained the correspondi ng base, N,N.-5,9-.

di oxa- 4, 10-di o=t ri decyl ene-1, 13- bi.s-tet iléﬁﬁl/dn)papaverl ne, a colourless 13_;
viscous oil,, and N, N -dinethyl-N N -5,9-di oxa-4, 10-di OXOt T | decyl ene- 1,
13- bi s-t etypahydr opapaverj ni um 45 e solid mp. 95-102C,
whi ch are desi gnat ed Conpounds (Eﬁ‘ﬁ%‘ﬁefy ?53%5'%" “respectively. EXAI\/PLE
29 1, 2, 3, 4- Tet r ahy Gowpctnd NoretInpaRedmbisimal @t hy|-) - 27 ét'hy| papaveér i-ni-um:

benzenesul 50 phonate (0.8 t

pent anet hyl ene gl yio (67.5 n&}’SW ggﬁ]bzgﬂ%\eﬁggl}ﬁgohgﬁll%th%gi 2;1?30 ny) in
met hyl ene chloridei5 m). Aftsio, aoapcmw,um 051050)59551&16 ‘the residue was
heated on the steam bath under reduced ressur? ié% lgﬁ nmtig) for 24 hours.
Finally. the gummy PPoduct was P& 2830 174 45%0n P25 )" and sl owl y added

to wellistirred ether (250) magsp, Tas, Hesiined, ms 1205Mb0se 150 15Bhat
del i quescent powder, and 55.-found 10 have a thin layer chromatogram

consistent with théapresence cHOGHSHHUIA: (1I519) 15905 508X ANPLE 30
4, oo brepared adSiol Love: - B oL TR A8, A i de. (20 S?”Pﬁ“ﬁ?y
ether (150) m) at@.5SC was t r240,e2850)r26p04238% 1769 1300, H61)s ABASHYFIBI ut ari ¢’ .
anhydri de . (25 g) in a dry - ethe e mxture(ll 200 M), with
stirring, over rgf‘ur The mxégaé’ is%\ghﬁ%ﬁﬁum for ‘6 hrs. cooled to 0.5C
and t he' conpl ex ancgbexcess hy dzdoole380@ st7a5)yieth, hgoog asief ul- addi'ti on of water
(25 m). sodium hydroxide solution (5 i e (87.5 nl).
The inorganic, saltfs were fil t%%%-dzgg@v 266‘?‘?30(?%”@3 ﬁﬁ%éhﬂsqﬁg\éﬁg@gd | n vacuo
and the oil di stil lggd to gl ve ﬁmgejgg(ylgggmthne-lgm 1600y 65
1 579 822 p. 110-112. 5C/0 7
mrHg) . Further characterisi ng 280,290, 268y Héﬁvrﬂélﬂﬂé@mhé?]@l nbefore identified
i's provided in thefollowng Tahhesso CRARAAIS4S BB, ki dedy 181gnunber al one
represent the oxal ate salt of tThe ‘cornespondi ng 'base idéntified by the.
number and letter '7a'; for  exabqoDe294CorBPaUTES, (1§)0,|1§0051510 .
NN -4, 10- di oxa- 3, 11-di oxotri de (X)ée 6&%2‘8 7T5§t gi(pgg@a\{ i nedi oxal at e
: 5 Table 1. El erental Anal yg %%I P kP ed spéctra %bl e 3
Nucl ear I\/agnetl ¢ Ragpnance spessooa290,d286h, 17ad, Llsél(l)tlﬁ@ﬂ, ngd using t.
(Polygram:Sil G UV254 in et hanol et hyl h i odopl atl nat e
spray 10" 10b yisualisad ;9}56’ 2630, 73‘5 16501 1%, "1‘4515
’;égngAB(I)-/E Né (Anal y5ﬂ1§2)r§u0{fp0un§94oEﬁE§0r263@iz31o 1745, 1705 1605 1&95 @ajocgl ated’ ;J_IA)

0 L.
N 1 C55H7AR 020 2940, 28411745, 1665, 43900 1§“’60 61.13 6.27 . 2.49
0 Ciaoless. sro PP G ST SEST. 810 5 B
CLOH82N2018S2- H2Q 12 61.9 6290, 28_5022620-8125085750:617?% 1616 1595, |1é15 '
Co7HBON2018S2- 2H20 1), 61.7 6,905 258; o, 1636, 1565 7 04 2 06

o 26 . oo 3000, 2940, 2850, 1745, 1610 1510
| 13 2940, 2840, 2640-2340 1745 1705 1610 1595 1505 -
¢ 13a e ;’2900 12820, 1745, 1610, 1510, 1500 e

13b 3000, 2940,-2850, 1745, 1610 1510 1500

14 | 2950, 2840 2630-2300 1745 1705 1610 1595 1510

S l4a . * 2910, 2800, 1745, 1610, 1510
14b 2990, 2940, 2850, 1745, 1610, 1510
15 2050, 2840, 2600-2280, 1745, 1705, 1605, 1595, 1510

15a 12990, 2940, 2800, 1745, 1610, 1595, 1505, 1500



i f C73HB86N20C08S2. 3H20 62.75 6.6 2.0 63.29 6.21 1.77 1g

C73H86N20 8S2. 2H20 63.55 6.55 2.03 63.31 6.44 1.95 2

C55H70ON2020. 2H20 59.24 6.64 2.51 59.05 6.31 2.69 2b

C55H78N2018. 2H20 - 57.19 7.11 2.43 5734 67882183
2.32 3b

C55HO\|2020 2H20 . 59.24 6.64 2.51 59.08 -6.35
- 57.19 7.11 2.43 . 57.44 6.90Q 2.40 4b
. 58.43 7.13 2.43 58.03 7.37 2.17 Sb

57.00 7 33 57.12 7.10 2.12 6b
2 o 52 60 sti% 3229 77 5253 @5 44 2 20%e
C56H80\|2Q1882 1H20 58. 43 7 13 2.43 58.07 6.87 T2.25 7b
C54H76N2018S2- 4H20 55. II'ABLE:LZ (CQnt3!8 55.41 6.61 2.38 8 o

C54H68 i) 6.47 2.59 60.28 6.35 2.45 8b
oAty o BOPR o, nfraRed itina g8 2,09 2076 690 2:34 9 __
C54HB8E020- H20 3000, 2956). 288, 164541610 25159150559 88 6 34 3.48 9b

C54H76N2018S2. 2H20 81 7.02 56,43 6.88 2.33 10b
Ccs3H74/R2018S2- H20 2940 28%’7 2%8)'2360 g0, 12’1“5§615 65,90415156 68 2.54 |1b

CMAH76hg020S2. 1. 5HRR0, 20662- 1745, 15158(1600 25160 ~ 55.80 7.03 2.32 12b °
C52H70Br 2N2018S2. 2H20 49, 13 20 © 49.04 5.76 2.15°13b
C50H64M018S2. 1. 5HT9: 288k 1339, 161526600 251é . 56.05 6.58 2.59 14b
CABHOWG) 2N2OL4S2. Oyo NG 2shPn1- 550, 1755, Shs, 1 5.57 2.61 12

1 579 822 % ﬁéLE 1 (cont'd) Conpound
- Enpiridd - Cal cuIZQBQst%@ 1745, 1610, 1600, 1510 .. .. . Found % No.

For mul - c H ‘N 15b
oot oiBorss2. 2. 5158 ”%‘g..lé‘és' 181386510' 2.50 .. 55.74 7.23 2.40 16b

C55H7612N2012 2970, 290054860} 26531.-233) 1745, st 1619, 0590, 5046 2.29 17b
C56H7812N2012 54'@1(2 % 559 55.39 6.49 .2.25
Cq2HEN2E20. 2H2O 2920, 290G 286k, 1749, 4010, 1 051505 58.29 5.98 2.58 18b

C50H64 38R 012 - 3000, 290(5@8@3 17@ ng 1@545  52.41 6.04 2.6 18c’
C52H72N2018S2. 3H20 248 55.00 6.59 2.26 19b
C48H58180\020, 2 3010, 29005128@9 1613’ 2?95 19553 51,72 5,25 2.25 20b
G5, H64hgN2012 3460, 3000229602 zséi} 52830-2333} 4360 173; Bgbo, 5. 49 '2.20 21b
C46H581 2N208. H20 1590 151(5349(8 53762 '5.74 :2.48 22b

2.

CABHE21, AN2010, H20 3.. .2 55 . 52 38 5 73 37 23b
C52H7OMN2013 2090; 294%%*‘ 175?‘ é%’" 1%‘“33‘90 52,99 6.1 2.36 24 -
Co2H64M02. H20 3430, 293(59283) 26@-2330 17§h Qﬁw 1&)3 9590 ﬁ1937 .:2.86 *24b
C52H72N2018S23H20 2.36 24c - |
C50He6RBE 2 3010, 29405228&?, 1755' 1910 1@045515 542037 6 12~ 2.32 25
COooANg02 12O, poums 25828, 11, 360, 1000 58,9 6,27 2,50 250
C50HE6REN2QD2 2940, 285t5226@0-2350 71940 17055610, 559046 6. 04 -2.28 26
C55H70N202- H20 © 2.55 .60.54 6.52 . 2.54 26b
COBH78KID8S2. 2H20 2950, 285&%7%2916&’7%? 2.43 57.06 7,54'° 2.47 27
CQRH64ANPEROH20 3000, 205G,285) 1785, 2610, 191066 59.67 6.01 - 2.84 27b

C52H7N2Q8S2. 3H20 2. 48 . 55, 2.37 28b
Cq5H78RBOL8S2. 3H2 P 28?‘?:5%“%32?207 11%- 78 168 1-‘@% w7 18"

22a 3010, 2940, 2850, 1750 1610 1595, 1510

22b 3000, 2940, 2850, 1745 1610; 1505

23 | 3450, 3000 2950 2860 12650-2350, 1760, 1720, 1650, 1595, 1520 &
23a 2960, 2860 1755 1615, 1600 1515 _ .

28 2940, 2880 2650-2330 1745 1700, 1610; 1590, 1510 g
28a 3000 2880 11740, 1615, 1600 1520 -

2% '2940 2810 1745, 1610 1600, 1515
»



13.. . Ce

Ce 1 5.7. 9 822 . TABLE 2 (Infra-Red Spectra) Conpound No. Infra-Red

maxi ma cnf ;1 2950, 2840, 2610-2300, 1745, 1690,-1610,
1595, 1510 la 3010, 2940, :2860,.1740, 1610, 1595, 151f-' Ib

2980, 2940, 2830, 1740, 1620; 16000 15:0 4° : 2950, 2850, . :
2630- 2340, 1745, 1705,' 1605, " 1590, ' 1515 4a 2900, 2810, 1740, <i:;}
1610, 1590, 1505 4b 2930, 2850, 1745, 1620, 1600, 1515 5 59
2940, 2850, 2630-2330, 1745, 1700, 1610,"' 1595, 1510 Sa

2930, 2820, 14g5, 1605, 159 Sb 15792800, 2820 1745, 1610, 1600,1S.

151 6 _ 29102860 2630-2300 175017001610, 1590, 1510 64
3000, 295G, 2850, 1740, 1610, 1600, 1510 6b - . 2980, 2940, 2830,

1745, 1610, 1600, 11510 7 - - 2940, 2850,:#26.40-2330, 1745, 1680,

1610, 1600, 1510.7a 3000, 2940, 2870, 1745, 1610,.1600, 1510

10 % : 3000, 2870 2650- 2400, 1755, 1690., 1620, 1600, 1515 | Ga

3000, 2$40, 2860 1745, 1610, 1600, 1510 | b z‘ 3000, 2950, 2830,

1740, 1%20;.1600, 1510 11 2940, 2850, 2H30-2310, 1745, 1705,

1605, 1595, 1510 Ila 2940, 2840, 1745, %505, 1600% 1510 I1b

2940, .2850, -1745, 1610, 1510 12 = 2940, ><zs5o 2628- 2320; 1750,

1705, 1610% 1595, 1515 12a < - 42940, 50, 1,51§ s-:&Ba 12b

. 3000, 2940, 2850, 1745, 1 J_E)n 150@% 13 345 o mov 48 538400

2640- 23%0 1745, 1705, 1610, 1 15;a“§>13a 5Exm - PR x282§<5745

1610, 1510, 1500 -13b 435830 N2940 2880, S’Elm 1511);«:1500

14 L 2950, 2840, %023 ,\%74s,<°~1%5 '1..:15'% Hrelda
. 2910, 2800, 1745, ]@i@q&ﬂ 31@81:4 v,\o o,,gv4o

1745, 1610,- 1510 15 vm%zgao DEH0- 23@ ¢170 ,_@605

1595, 1510 | Sa oo 2%% 294em330 Uﬁ'ﬂis @g& w§.59‘5§’01500

4 m S N‘°"<"<o\'- EMO

14 TABLE 2 (Cont ' d) c:orrpounoﬁﬁ&: |n%xé-\5eo°5ga'x£rra i%] 1 o < m‘Ax .

3000i 2940, 2850, 1745, 1610 530, o §§Z8
2650- 2340, 1750, 1710, 1615,2@593 13&.5)&6&., e fggsewwogoi-m5
1615, 1600, 1510 16b = E0w°297ﬁz§@8(&: Q%O;- av,leﬁﬂ«aj g7
2940, 2850, 2640-2310, §750,$ fz«i@ gﬁ;%15@g< 5153 i 52gh zdg@o
2900, 1745, 1610, 1600, &510g O §Ne geiX< Taay TeoY et}
S aDe  NOuS gbua | Bisy o84 E4ze
- .--5280 Of¥y Eogd | grEe g0 Jxxg
o R TREx D Oxg$ BREg - BEEL EE%s LEPe
i 2 R8T T w3 SEE T R8IZY 25wt ©8<H
B 9 Txefa SEZX @fdz . He3040g% Sede
< B e am owe 858 0 85«8 8x2P g5z
B “‘wHT”Eé ng£.A&§O; o N IO AOE$
AR eSOy ARPS T A0La AZO. 20T E
SORS - FR4E 904 G S IR G e E e TG-S
OuogE O4gd DZ2EO ORS g Onud OJ g
RETY L A0 A%<0T EOTS QU< QR
UxBEDH OQx8 Oxxxd OxBL 'Oxx= UxTX
Bl BANG Bt FTAHI SH06 Sama
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17b 2950, 2870, 1745, 1610 1510 18 2970, 2900, 2800,

2650- 2330, 1745, 1705, 1610, 1590, 1500 18a 2920, 2900, 2800,
1740, 1610, 1590, 1505 18b 3000, 2900, 2810, 1740, 1610, 1505
i 8¢ 3010, 2900, 2800, 1610, -1595, 1505 19 3460,
, 2960, 2850, 2630-2330, 1760, 1715, 1600, 1590, 1510, 1490 i9b
gD, 2940, 2860, 1755, 1600, 1510, 1490 20 | . 3430, 2930, 2850,
640- 2350, 1750, 1710, 1600, 1590, 1490 20a 3010, 2940, 2850,
1750, 1610, 1600, 1515, 1490 20b 3000, 2950, 2870, 1750, 1600,
15131490 21 2940,57983D, 2650- 2300, 1740, 1705, 1610, 1590
21a 2950, 2850, 1755, 1610, ~1515 2Ib — ~— -~ 3000, 2950,
2850, 1745, 1610, 1510 22 2940, 2850, 2640, 2320, 1745_,1705,
1605, 1595, 1510 22a . 3010, 2940, 2850, 1750, 1610, 1595, 1510
22b 3000, 2940, 2850, 1745, 1610, 1505 23 - 3450,
3000, 2950, 2860, 2650-2350, i760, 1720, 1650, 1595, 1520 23a |
2960, 2860, 1755, 1615, 1600, 1515 28 2940, 2880, 2650- 2330,
1745, 1700, 1610, 1590, 1510 28a | 3000, 2880, 1740, 1615, 1600,
1520 28b 2940, 2810, 1745, 1610, 1600, 1515 = 15 |
157982 1. 2 ZoQo N f - 0000 >"<sO A
<0 r- - '$aQ -~ - Qg %( X X z; = t XW trA
R me=M o IWU R R e ol EKBAVQ e N
- SF0002W ~~~~~~N ~~~~g~n~nndQ i g®m g~ C - X, ' Z
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0. UNuC - oET oy~ 88Q oNS  QaFE ‘niorlf
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@579822 19 WHAT WE CLAIM IS - 1.. A
cgnmpound of formula A CO 0.. OCa.. Z

~48~11..R2 . R R52X- 015We| n Z1 and 72 are the sand®or different

and each represents.a nethyl enedi oxy 10 substituent attached to adjacent
carbon atons, or up to three nethoxy substituents; R2, and R3 are thg sane
or different and each is alkyl ‘having 1-3 carbon atons, prop-2-enyl or
prop-2-ynyl; ph and ri are the sanme or different and each is a benzyl or
phenet hyl group wherein the 1a5 phenyl ring.is optionall substituted by one
or nore of . hal ogen, al koxy having y to 3 carbon 15 atons and

met hyl enedi oxy attached to adjacent carbon atoms; A and B are the same or
different and each is an al kyl ene radical containing 1, 2 or 3 carbon
atons;- L is an al kylene chain having from2 to 12 carbon atons or 1s a
group -L'U.0.1-"wherein 20 .each of L' -and.L2 is al kyl ene having at | east
two carbon atons and taken toget hgr L', andgz 20 have up to 11 carbon
atons; and X.is an ani . 2. Ac alrredlnclalml\/\herelneach
of Aand B is - CHZ. CH2-«g ch of &R2 d %QQ methyl each of R4 and RS is
mono-, di- or ‘trij-- et fmxa%enzyl o é;g&y of « NZk}"nd Z2 is -25 6,7-dinmethody
and L is a strai ght-chffm&al kyltgn'e\bravm 2 to 8 carbon atons. 25 3. A
conmpound as clainmed in ﬁ'&wm 1 org nwherem'h,;T; I's a straight-chained

al kyl ene having 4 to 7 ‘é&ﬁb‘@n ato Uﬁf 'Ag ound as clainmed in any one of
~clains 1to3 vvhere| n LNF"S ﬁ straﬂgkﬂ"*chag., " pentyl ene. 30 5. A

conpound ‘as -cl ai med in & gne oneil>e,J4rrs «g% 4 .wherein each of R4 and Rs
is 30 3,4-dinmethoxybe 356 AE undoas ~Cl. a| rred in any one of clains 1
t05\/\/nere|nX|sapha¢> Qutlca&(’ Q- 2oz
o o i el X
. . elch 5
- TXES . HEas WY
S A m‘“‘*‘,m . . TWOmy . WEE
| g 1s) vi(aa:l Q e Qax :
4 <P<®  <pEE <O
T & xE53 xe9m X
2~ ‘*0T G . Q'NQS')' Q0 -
-] @ 2 . : E'"‘o,<v-( E“vr' -
§-§ o gls BN ol
= 8. EATE L IAQEE mEoN
S A %m‘ﬁg . /AR L 8208
mowe o998 SEaSE Jexd
= PORT . AYER . N o
B3 odbX s 9xSEE gxgR
BT AT RaBZr 89w
axEdg QENEE HELe.
BORE . Toeam un TS e
g558d  gE¥sd guda- -
OIXxo@ . ORQEE OxRk¥ -
FEICE Fa<lE Sama -
o [« (=] <o R -
=
=
= L
[=] W
3 s
N 3 o]
S2 8 8 Q



acceptabl e anion. 7. A conpound as clainmed in any one of clains 1 to 6
having a solubility in water at 35 roomtenperature of 20 ng/m or nore.
35 8. A conpound as claimed in any one of clains 1 to 6 wherein X is

chloride, bromde, iodide or sulphate: %8 ¥.conpound as clainmed in any one
of claine 1 to 6 wherein X. is the anion of' an organ|C‘aefd——AO____;Q‘__A
conpound as clained in any one of clains 1 to 6 mhereln he ani on of
a 40 sul phonic acid or tartaric acid. 11. A conpound a nﬂ”t”u'rn 3’4
10 wherein X is sel ected from.nmet hanesul phonat e, benzene I

t ol uenesul phonape, nitrobeni enesul phonate hﬁﬂ)&aphthalenesul phona e."-4519
12. A conpound as clalned |n claim IT wherern X- 1S benzenesul phonat e, p-

45 t ol uendsul phonat 1-sul phonate or L
napht hal ene- 2- sul ph om nd Eﬁ gund whi ch i s a NN - di rrEt_h'y'_I - N,‘
N - 7- met hyl - 4, 10- di oxa- 3 1- |oxotr|decylene113 bIS."' .

t et rahydropapaverl nium ' 50 AN h DAY {0-CAB_ ~
N - 4, 10- di oxa- 3911- dloxotrldecl \3bISF/f
Cdime

=14 Lt tet rahydr o- 505

6',7' -dinethoxy-1'- 2"-(3"",4" sholfyphenyh e shyl ]- |' é’bq ui- noI i’ni’ unj

N, N - di methyl -N, N - 4 8- di oxa 35 lll S

9- di oxoundecyl enevlv 11 réirgt ropa av ? eth nedloxy 10
N, N - di et hyl - NI tlu t u?ﬁh eth substituents;
, 4' -tetrahydro- 6 $ Ctlié/s "dl gand EacHy: famy calrlbon l:atoms,

I soqui nol i ni um Sﬁrop-z-enylll\dr plkppﬁey I -NN' - 4 7- d| oxa 3, 8 di oxodec | ene-.1

,*0-bis[]" 3 rd1 pheneth: lg@pq er nthe_
5 ot hoxy beildy| g*%,f,g‘ Ef’;gxbm@gegmg; sl | o5 carbon 15
8- di oxodecyl ene-1, dlfﬂ:rent etdrealslyﬁh@aﬁyle&a radiéhl aaﬁdmxw Jzor(33"
4" - di met hyl enedi oxgdnh;ngtb Sll sohw noI i n| um chi [ret hy| - NN' 4L 70 di o>§la

I} cne ain vin S Or - W, ereln

gi %?ﬁggscrl engyl, 4}J£J bf ]rib }:iL 1s2 allé%ée@ml;égwm attzgaﬁtj?igcgribg toms dtak togefhet L’and1? 20
60 NN -di et hyI NN -xh anfl laﬁmm 8- dr oxodecyl ene- 1, 10 b| s[l" 2! '

,3'.,4' -tetrahydro- sh{?}@edncll ul CH ,eachofR2

| SO UI nol i ni ur‘r]y @R3lsmet l eacho and Rglsmmovgcl:-= i- ortrl—me%ﬁg'l %ﬂﬁrﬁ achc2>fZ nd Z2 is
q S Bm&thod .ILaG stral t-chaine ylene ha misﬁath 0.8 carbon atoms, . - 25

- di net hyl - ﬁ‘l&@%Y S¥hrei i'aight-chalned alkylene

tet r ahydr opapaver| havmg;4 6b7 carbori\latNtns d| rret hyl -

N -4, 7- di oxa- 3, 8- di déewewéﬁaclmmed melyem) thCE‘E’PSahS‘?&r“H’ﬁ&ﬁthéral Sﬁrﬁ'a%*hchal!s%’

J sr ~~=C L 3M RF?@A com ound as claimed in any one of claims 1 to 4 whereih eﬁ&ngof&g?and R°is 30
20 N, N -di net hyI tyﬂxa 3, 8-di oxodecyl ene-1 ,10-bis-[1" ,2" ., 3

,4' -tetrahydro-1'- Nggg %z]lciommmétah@wybbmzw 9ne@f clgims ilrt,qih\yheemre&u lwyharmaceutwally

I soqui nolinium, N

N -4, 10- di oxa- sl 1T(;§,,pgz=g1 Aa%ea: uf Shmed In ey ang ph elaigs 142 6 Javing s PARVEY in wpter at 35
(3", 4"-di net hoxybenzy| A- u?xdamizhinyd mraeyjonmoﬁelamqm mwllelrm Xhis ;:hl&lde, bromlde, '
NN - di met hyl NN - diQﬁ -03 S ngo decyl.ene- 1, qu () 0 ;

,4' -tetrahydro-6' P “3"‘8? R §gyned in any 415 9 F?B‘&E ?ISI emrﬁg i the anion of an

NN - di met hyl - N,40n- Z g% dAQéﬁﬁ &n8a\dd:1ﬂiﬁ6djﬁﬁaﬁbr®ﬂeoﬂclélﬂs bisé dhereid’ X: ;s3:he anion of a 40

PRGN fu = RO T O

t et rahydr opapeveri

:10 neso- N, N' --dismet - IAl\boNpouhdhs:I lclamd3m8elaimokbd\daereinexe~1s1 bdr@¢nebnlg10nate p- -45
toluenesulphonate, .naphthalene-1- sulphonate or naphthalene-z sulphonate -

fP

13. A compound which'is a’ :
N,N'-dimethyl-N,N'-7- methyl 4 10- dloxa 3, 11 dloxotndecylene 1, 13 bis-
tetrahydropapavenmum '

50 N, N!-dimethyl-N, N'-4,10-dioxa-3,11-~ d10xotr1decylene-1 13-b1s-(1' 27,3 4’-tetrahydro- 150
6 7'-d1methoxy-1’ f2" (3"’ 4"_dimethod phenyl)ethyl] isoq- umohmum)

N, N'-dimethyl-N, N'-4,8-dioxa-3, 9- dy ioxoundecylene-1,11-bis-tetrahydropapaverinium,
N N -dlmethyl-N N'-4, 7-d10xa-3 8-dioxodecylene-1, 10-bls[1’ 2’,3',4'-tetrahydro-6’, 7'-
dlmethoxy-l' -(3",4".5"- tnmethoxybenzyl) 1soqumolm1um!]

55 N, N'-dimethy l-N N’-4,7-dioxa-3,8-dioxodecylene-1,10-bis[1’,2',3’ ,4'-tetrahydro-6',7'- . §5
dimethoxy-1'- (2”-bromo 4” 5”-d1methoxybenzyl)lsoqumolmmm

N,N'-dimethyl-N,N’-4,7- dioxa-3, 8-dioxodecylene-1,10-bis [1', 2°, 3',4'-tetrahydro-6',7'-
dlmethoxy-l' (3” 4"-dimeth lenedloxybenzyl) 1soqumolm1um,
N,N'-dimethyl-N,N’-4,7-dioxa-3, 8-dioxodecylene-1,10-bis[1’,2’, 3’ ,4'-tetrahydro-6',7’-

60 dlmethoxy-l' -(3", 4”-d1chlorobenzyl)1soqumohmum - 60
" N,N'-dimethyl-N,N’-4,7-dioxa-3, 8-dioxodecylene-1, 10-b1s[1’ 2’3" 4'-tetrahydro -6',7'-
dlmethoxy—l’ -(2",5"- dlmethoxybenzyl) ‘isoquinolinium], - -

'~ N,N’'-dimethyl-N,N’'-4,13-dioxa-3,14- dxoxohexadecylene 1,16-bis-
_ . tetrahydropapavenmum
65 N,N'-dimethyl-N,N'-4,7-dioxa-3,8-dioxodecylene-1,10-bis-(+)- tetrahydropapavermmm :-65

e



t et rahydropapaverinium 'or NN -dinmethyl-N, N -5

, 9-di oxa- 4, 10-di oxotri decyl ene-1, 13-bi s-tetrahydropapaveriniumsalt. 15
14. A conpound which is a

15 N,N -dinethyl -N N -4, 9-di . oxa- 3, 10- di oxo- dodecyl ene- I, I2=bis-(J~
tetrahydropapaverinium or N, N -dinmethyl-N, N -4,12- d| oxa-3

‘ o(rjr{)g)ljﬁl“‘m Emmlmﬁw 15-bi s- tet rahydropapaverl niumsalt. 20 120

N -difethyl“*N" N> 4,11 -dioxa-3 , 12- di oxo- tetradecyl ene-1, 14-bis- 2
#t0ahvdr opapaver i ni_um salt. 18, 57%3%?0rrpound as claimed in clai gl whi chis
a N, N-dinethyl-N, N -4,10-dioxa-3,1 1-dioxo-tri decyT ene-1,13-bis- . 25

tetr ahy &p M‘NUM dioxa-3,8-dioxodec lene-1,10-bis-[1° ,2',3 ,4'-tetrah dro 1'-
25 N, I\l(3”d4- Sxybhz)-6~ 'ﬂ-nib%}lyli S hﬂm}[rl : ecy Fend-:

tetr a ('z,N,U theylr N,nN' dioxa-3 11-dloxotndecylene-1 13-bis[1’,2",3" 4'-tetrahydro-1 -

NN ' t Fth >4 egedioxy 6‘!%% ¥“ e n 5= Lo (+) -
tetrahu lme me;m °x,°-£-qre' (I)P dfdr?e’?h%f Nﬁ'@ g *10- di oxo- 3,
11-tri dGV;M-ﬂiﬁ&thyleN M' ’bdﬁxa‘.—:&‘,&rdﬁ:lﬁ deﬂmmvm:bxsﬁl |2178’ Gﬁ)etﬁahi{dro-ﬂ,'l?- A conpound as
cl ai rredlmeﬁlod.h}' -(Bmeshexabongy mhleﬂ n‘i e formaf a Siﬁﬁ’dant ially.dry
powy %é?%t‘é{:ﬁ{’ ’GMII% I’l‘?:éﬁﬁ%él:hla) ‘86%?%?“5“810 tind §f ferrmul a
(I) as Qedids 'nd:ﬁethﬁtﬁlmh Provixdes, wldﬁ&cgh@«rmcmﬂw@all aceept abl e
ani on; tatnah;als@a ivatiniom, o¥ th a- 35 phar maceut i cal | y acceptable carrier. 19. A

conpos Iﬁ“iy b’rrdwﬂ!yll B Weo- figxa-f.40-gionagriderdensi i Srbictedhydonravasmitthe f or nul a ( 1)

i's @s aefi ngdy, lyaiiRn2is 220- A conposition .as claimedin claim18 or
wherei n ﬂ&¢§ ak'gﬁ'@lam% b 3 dioka- 4&0 dmmeXmemm b )- rs{gst rai ght

but yl emrabydrcga tgwre, or . - A conposition as clained in
any on yigVt 2@%&?"@1 A 1R d1°sx°b%?f2téﬂ§§ﬂleﬂﬁ&né§é"6r

p-txpl u ‘ﬁ%ﬂﬁ ’E ,;% ls% conposition as clainmed in any one 05 clains 18
to 21 V\/rmm did mﬁhﬂrm&@em-udwia-uyz acwaptatbh&ecsaéﬂeer 1asbia- 1'i'quid. 45
23. A G%rﬂa)ﬁmapamn sfn@hlalﬁ i n aln Ypone of clainms. 18to 22 in the form of

an inj eqy %°°$‘2 Tox it 9%*(# hpfay) &lainpslysg. ol aim 22 or 23
Comar i Sdtrally lgnS "8 conp ound 0 ormu a (1) per: Liliter. 25.

A corrposN,tNe natshul o, Nédl lO*rdam;a drid- @bxetr&ldﬁsyltse-tlol%bls -B- (he formof a

unlt d aP‘é’ ing, frrom 4 of ac ung ofsfornula (1)-
So 261&%%% rﬁoggalr'J e %’55 dl%’flod of cl)?nr?u?qaotf q‘g defined in claim

cadoar ach&b imEth§lINN’ - IRdiego-3] UBiridedyieaed, B-lxik—t"eteaﬂydrapgpv&mﬁm of;o formul a
t. -
(SI I ') g?;ﬁ %ﬁfrl)lpound as claﬁgedee any pnleceedmg claim when in {Txe (f-:srm ofa substantlglly 2

' pﬁﬁﬁfa@éuﬁcafeo ition dothpridii a Mpowkd @f #62rnds @) adef@biimed in claim1,
or -3 ccarameappnmidetg Xnos at atma:egncgbseccemmfeelamomnm n}sﬁoctahen mgtbcruii gl i ne groups

bk
agent. %ﬂ:;? BT M ph e e i R o e e o

20. A composition as’claimed in claim 18 or 19 wherein each of R* and R’is 3,
40 - 4-dimethoxybenzyl and L is straight butylene or pentylene. .40
21. A composition as claimed in any one of claims 18 to 20 wherem X is
: benzenesulphonate or p-toluenesulphonate. :
'22. A composition as claimed in any one of claims 18 to 21 wherem the pharmaceutlcal-
_ ly acceptable carrier is a liquid.
45+ 23." A composition as clazmed in.any one of claims.18 to 22 in the form of an injectable ' 45
solutxon -
24. A composition as clalmed in claim 22 or 23 compnsmg from 5 to 50° mg of a
compound -of ¥ rmula (1) per milliliter.
_ . A composition as claimed in any one of claims 18 to 24 in the form of a unit dose »
50 - comprising from 40 to 60 mg of a compound of formula (I). 50 .
26. A method: of preparing a compound of formula (I) as defmed in clalm 1 )
characterised in that one : CoL ‘,
a) -quaternises a ditertiary base of formula (IIT) s

13- bIS D—( ) -

5 o . . | o s
? .4.00.0.0.0.C0.8. o :

= o R s e
S 60 - : o , 60
© wheréin A, B, L, R%, R%, Z! and 72 are -as defined in ciaim 1, or a ‘corresponding
monotertlary base ‘Wherein one of the isoquinoline groups is substituted i in the 2-position by
a group R? or R?, with a quaternising agent suitable for introducing one or both of R, and
_ Rj as appro nate or
65 b) “esterifies a compound of formula (VI) by reaction with a compound. of formula (VII) 65



65 b) esterifies a conpound of fornmula (VI) by reaction with a conpound

of formula (MI1) ,65 21 7 e 1 579 822*cL
2.1r i- . - R, . .- - : 2 t~~~(0| M V)illl-
Y l.o . ! 11, L -2 s

S vherelnR2 R4 LandL—aLe_asdeaned_ln
clal m 1 J is akylene having 1 to 3 carbon atom; Qa are functional
groups or atonms which react together to forman ester uﬁjﬂ ,"1“'&
functional group or atomwhich will react with Qto fo ge
or is a group 2. . _ L 157982 21 .
10 10 .13 >9 '
| 10 ..g-¥5 15 wherein.B, R, _R5_and 2 are as deflned |n clalml or -

:* 15 c) 'reacts a conpound of f a, (/f ”' 20 1

20 4~~~~R wherein Z - P3 and! R - ' é#. neqqﬁu cl‘aﬂn 1, W|th a corrpound
of formula (V) g . G0 0L oco..e1 s
(V) Wt G 12, R i1 a L a
or differert and eeﬂ:kngl@l aSeEﬂu@&ln Oﬁaégleggeﬁééggl msak ligi?%fgj}@s?drhﬂca%fo :ﬁ%d

group -.01T and a gdﬂpfum@(naljgox@-d:r mwhelfmllrre@étwﬂhaltkydrmrm elta/finkgge ortiva 3
car bon ato O¥B1 and J2 i's hydr 0gen and the other:of 1'.and-J2 30
-is hydrogen or net hyl; and 0' ‘may aI so~b\ St tged froma group B
30 R3 @2 35 - Rs. VL

.-. 35 wherein B. R3, R5 and ZZ are-as def 5ned in cIa|m1 and optlonally
converts the pr u hgs abgve ,rgact i 0 desj red-salt of: fornul a
(ry, 27. 'A net %e'% %(gﬁ %an i} rﬂ,ﬁllgﬁmegg&gglrmsg’d&l n.that -each of A 15
and B is -CH2. CCH 2 40 each of R2 and R i 5 methyl, -each of R4and Rs. s
3, 4- di met hoxybenzyl, each.of Z1. and Zpif§ ) 6 27 di met hoxy and. L:is

strai ght al kyl ez havi ng 2 to 8 carbon 'S 3 %t hyl pei tyl.ene or -

10

3- oxapentyl ene. 28.. A net hod accordl ng to- Lal m 26. char act eri sed in that 20
each of A, B and L is -CH2- - each of R? and B? is met.hyl, each. of .Z

and Z2 is 6, 7-di metHegRip Za %‘Stlh ¢ ‘23 defined in, glgimpd, awéatf@nggnnd of formula. (V) :
4- met hoxybenzyl 35 3, 4- @lé@kjﬂpéycé-daronobenzyl 2,5- - 45 di'met hoxy(hpnzyl 25

3,4,5-trinxet ho' xybenzyl, 3, 4-dichl orobenzyl or 3 4-. et hyl ened| oxybenz | .

' 29. A met hod accoMﬁﬁt}lt’eaﬂ;%‘;%r ‘233@“%‘ agetogpg:ﬁe? (%}n?ls
is methyl, and e|t gt%f
T alé seedsﬂ% TN the

3, 4-di net hoxybezmzylls, h,a&% methi;l
strai ght al kylene having 2 to 5 carbor5 atons; or- each- 50 of A and B is.

-CH2. CH2-, each of R4 and R is 3;4- df‘ame banet hyl’, -each of Z - and 22
Is 6, 7-di rrethoxy and L-is straight .pentyhe or each of ‘A/"Band L-is-
-CCH2. CH.. CH2- ,3sach ..of || and R5 |s 3 41d| met hoxybenzyl and each of Zl .35
and Z2 is 6, 7- di met hoxy o] accordl ng to .clai m27 ccharacterised

are lalm 1; and optionally converts the product of
inthat Lis a Strﬁlhear[)ove"(f ct %@ ﬁug (fformula

55 ' 31. Anetho oaha 26 EnatdcfaHiib i mgt};atteﬁbh%@AQH@B actA {Cﬁ d
inthat Xis a 4(bhaacﬂrmntﬂnd aqhiof B sndRTiisBp-didethoxbeneylhaach 6f @ aidiZ; :
to any one of clai lgt% x‘il‘%‘;‘t’c“ld‘y 3&d EﬁéFrQ&lT‘éFﬁY@%hﬁvﬁg?FPaqca)’@“ |a§’"15¥?emethY‘Pe“tY'en° or

.28, A method accordmg fo. claim 26 charactensed m that each of A,;B and L is
. -CHZ CHs,-, each of R? and R® is methyl,-each of Z! and Z*is 6 7-d1methoxy, and both of
45 R* and R® are benzyl, 4-methoxybenzyl,. 3,4-dimethoxy-6-bromobenzyl, 2,5- 45
dimethoxybenzyl, 3, 4 5- trlmethoxybenzyl 3 4- dlchlorobenzyl or-3, 4. -
methylenedloxybenzyl s
29. A method according to claim 26 charactensed in that each of R2 and R? is methyl,
and exther each of A and B is -CH,.CH,-, each of R* and R’ is 3,4-dimethoxybenzyl, each

' 50  of Z¥and Z%is 6 ,7-dimethoxy and L i Is stralgsht alkylene having 2 to 5 carbon atoms; or each .50
of Aand Bis -CHZ CH,-, each of R*and R’is 3 ,4-dimethoxyphenethyl, each of Z! and 72
v is6 7-d1methoxy and L is straight pentylene; or each of A B and L is-CH,. CH,.CH,-, each

 of R* and R’ is 3,4-dimethoxybenzyl and each of Z' and Z2 is 6,7-dimethoxy.
) . 30. ‘A method -according to claim 27 characterised in that L is a straight chained

55 pentylene 55

31. A method according to any one of claims 26 to 30 charactensed in'that X" is a~
© . pharmaceutically acceptable anion.
~ 32. A method according to any one of claims 26 to 31 charactensed in that X is the
anion of an organic acid.

60 33. Amethod according to any one of claims 26 to 32 charactensed in that X-isselected .60
from methane-sulphonate, benzenesulphonate nitro-benzenesulphonate, toluenesulphon— -
ate and naphthalenesulphonate. =

_ 34. A method according to any one of claims 26 to 33 characterised in that X is. selected
from benzenesulphonate, p-toluenesulphonate naphthalene— -sulphonate and naphthlene—
.65  2-sulphonate. _ e . .65



anion of an organic acid. 60 33. A nethod according to any one of clains
26 to 32 characterised inthat X i& selected 60 from nethane-sui phonat e,
benzenesul phonat e nitro-benzenesul phonate', tol uenesul phon- ate and

napht hal-enesul phonate 34. A nethod according to any one of clains 2b to 33

char acterirsed—imthat—xK—s sel ect éd from benzenesul phonat e,
- fjol uen u t hal ene- 1- sul phonat e and napht hl ene- 65
4o orolll mﬂrmnnllrml@ |
~ % S .1
92822 _ 1579 822 22 35. A nethod a@ording to

. any one of" Clains 26 to 34 characterised in that X185 benzeriesut phenat e.

36. A mpd had, agg a@!:bﬂ%ng 8 & %ngra?cﬁggcis%rssg ca%aa&,sgdlgr fakagl er | sequi n t hat

X- i S tehiefésuldBona i odi de: accor |ng to any one
of cl ai s Aﬁmetho@iccotMgatotamymedf phalntsr?&ttomchaa@msbd #sthaGXwis| | provi de' a

-co o ehav n S0 L. Lgom tenperature of
f}?h:g%@d Wgﬁgm offo aaié'k&ééfﬁ‘;li lﬁ%ﬁa l;l'}b{ongﬁtﬁﬁ e fT‘g 26a and 27
o uatern|3| ng agent .is. a reactlve es}er

der| vat B&e thethtrd aa;bqrdlhg)to momf\ﬁhms mﬂctl srectaredinghek the of R or R as
E (5) fnéfsmg agent is a reactive ester derivative of an alcohol OH wherein R® has th elO 39 WA net hod
r CV m

t 10
Omhat, 3% ?Eé!?aﬁﬁ§saéhhﬁadlswmttmmetrm1¢ee§c; devioatRBlser derivative
| S derdeviesd 1frd$rﬁ)ﬂ‘iy yHrthom il thydoiondtic Cacidr hydr oi odic acid. 40. A nethod

accord Gn G lsﬁﬁmtthaéfh ¥ Jegixative ser d t
e%lg ?n E%L lm;cp mn&sugg[ JAluenes w]c nitrp qnaeélﬁ | g:}: \é,a Ive

nl % emzemeﬁét rdin@fo@Wirk 40 &ﬁra&alﬁkh& fh&hﬁﬂﬁ&bﬂcﬁ%ﬁdeﬁ@dtﬂe is -
e . derived from plﬁluéﬂesulphqm lber(iemldmochcnganhdlabh@l-mlmmc trarmaph-er i sed in that

he reh de ‘
e K B T BT

43, Amethod as clalmed in any one of clalms 26a and 27 to 424:Baradieri§ed inaltht ehec Or dI ng to any
one ofremtlan msp@@aneshuh @6’% qserdq of | ok terflsed in tha quat er ni si ng

€ characten in that a solvent is use sesected gr
agent dn llHI ,a ﬁjgf chl rinated hydrocarbon and an allphatlc ketone . 20 43.
A 5Bt h0ds A% 4

hbdaéto g&ﬂ)élaﬁnﬁ]% Qher6ih AhdPoIvéfais solédted frobPméthard Tlal’ﬁ?t erised in
“that tlokenegahibroformi, scqmmef orthylethyl lteme,pdle@anwahvfdrcdurgml dimethyl 44. A net hod

accor dyu O’N'P cﬁ ent ?ha‘t' ed sel ected from

an al kagg,! lﬁ&é@“ﬁi‘%ﬁﬁﬁ;ﬁﬁdfﬁﬁ%a ancd%%lorl na e erF?e%lmocar on and an

al isphat T, kKeinemed ashiimed in ddy.ondofobiitciba ARTIT6lS amaeﬁsbdmmamewrw ein the
sol venteaqtlsn ssedaemd@dt Wlth)marmﬁ mmﬁe refl 5?%5%‘?@ hthehmh%r g‘hlg acet one, nethyl
i it

et hyl methpd 35 fpimaddy AragIerisy € acetonitrile
and di mg"h incame ﬁlﬁeﬁn ,on .ozisa afCslig PataGerdByiname tef Cl ai ns 26a
anas 2 7readtion 1learﬁéthomoméerl mweduren that the reaction- is carried.3ut at room

t enper aP®r eA method according to any one of claims 26b and 3 to 37 chay ten dinthatfdisas clained in
any on'ﬁﬁrﬂlﬁz‘%qfaﬁ GpErespending, carboxylats sjlk c@ﬁ’&i‘yé%? & 5‘5& anhyd ﬁ%a‘%‘ e 30 reaction
is carr Ised £ Uhethddt Bechrdi 1B0clalit §0 itRactegifdduin tlafrmaﬁsata:b@zypbr tahe reaction

i 40 Ur eprregi®nding anbydrisld, alley] earbaixyletd ester, agid chipnide ofcatbomilaissalt electedd 407 to 47

char act |S§ éilitfc‘llq%m%rdl%oclal %ffgbhar?ctegﬁé’drm ﬁgb@a an"ﬁ E@e ence of |ight.

49. A RNy One o 8 characterised
i n that 58. heA. tiethod aﬂﬁrﬂingtb angy onaasfrclaeutb 50t Smdeaterpedasstm the, reactldn

35450, is/sanied oyt i mrw of & qatplys of &l d-27. tg . :
S e éﬂﬁ o e L el ooy e st
car bOXy 581 €A ﬂﬁaceu’iﬁél conpasitiah taﬁﬂiallﬁCés herembefore descnbed “with
_particular reference to Examples A and B. N
" 50 56. N,N'-Dimethyl-N,N’-4, 10 dioxa-3;11- leXO trldecylene-l 13 bls-tetrahydro- .50 i
_'.papavenmum dibesylate: - ' :
© §7." N,N’-Dimethyl-N,N'-4, 10 dloxa 3 11- leXO tndecylene 1 13- blS tetrahydro- ®
. papavenmum ditosylate.
. 38. N,N"-Dimethyl-N,N'-4, 10-dioxa- 3,11- dloxo-tndecylene 1 13 bxs-tetrahydro-
- 55 _papavenmum dinaph-1-sy late . 55
59." N,N’-Dimethyl- N N'-4,10-dioxa-3,11-dioxo- trldecylene -1, .13-bis- tetrahydro-
. pa averinium dmaph-2-sylate
©'60. - N,N'-Dimethyl-N, N'-4,10-dioxa-3,11- dioxo- tndecylene 1 13 b1s-tetrahydro-
pa averinium_di-iodide.
60 61, A pharmaceutlcal compeosition comprising the- compound defmed in. c1a1m 56 in 60
" association with a’ pharmaceutically acceptable. carrier. .- -
62. A pharmaceutical composition comprising the compound deﬁned in clalm 57 in
o a3soc1at10n with a pharmaceutically acceptable carrier.-: - -
. "63."" A’'pharmaceutical comiposition comprising the compound defmed in cla1m 58 in
65 association with a pharmaceutically acceptable carrier. St =465




halide. '51. A method according to claimb50 characterised in that Qis
carboxyl or a ' 40 correspondi ng anhydri de, al kyl carboxylate ester, acid
chl oride or carboxylate salt selected 40 fromsilver, anmonium and an

akali metal~ .- 52, A metnod accoradrng to el m 50 or 51 characterrsed in

that Q or each of QL and Q2 is selected from hydre)ew—aﬁd——hal—o—Sﬂ——A

met hod according to any .one of clains 50 to 52 charac 5
the.re6action 45 is carried out in the presence of atm “ml IIIl 1
45 54. A nethod .of preparing a- conpound of formula MI ne

claim1l substa8ially as hereinbefore defilng® &Rth parti cuI ar_refer ence t #3
Exanples .1 to, 29. 55. A phar rraceutl cal corrposi tion substantially as

her el nbef dce descri gf cutPd' &b SN cdrfpob P BRINES irf 1ARG0En -
n t: c 0 nea 1
50 56. N, N - Qfﬁ P pl;‘lh mat 1 )S@c‘e Eblel%amer

11-di oxo-tri decyl enes. l,Alﬂmhn&eﬁtehlrwinp t((on comPrising the peypavad dﬁlngtinrdrlbesﬁﬁllat e.
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