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2 saturated bonds, there is produced at the,sﬁrre time a - -by-product
saturated in the hydrocarbon res vakes it difficult to purify-the
desired com pound. W have now {y ophenoxi de anion is
particul arioy effective in rempov” } t hg ben S/I group at the %0
position of the quaternary ammoni um sé of3 f grmul a 5 (Il) to afford

t he desired conpounds of fornula (1) % a St¥iple reaction which results

o+

wherein R represents an alkyl or alkenyl group having up to 10 carbon atoms.
It is well known that the compounds of the formula (I) have analgesic activity
and some of them have been marketed as analgesics (e.g. pentazocine:
R=—CH,CH=C(CH,),).
15 We have previously found that a 1,2,3,4,5,6 - hexahydro - 6,11 - dimethyl . 8- 15
hydroxy - 2,6 - methanol - 3 - benzazocine derivative of formula (I) can be pro-
duced by catalyuc reduction of a quaternary ammonium salt of formula (II):
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HO CHz
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i

whercin X© represents an anion; Y represents H or a halogen and R has the same
20 meaning as defined above. Although this method certainly surpasses the other hither- 20
to known methods as it requires fewer steps, there still remained room for improve-
ment from the industrial point of view.
Thus:
(1) The method requires an cxpensive catalyst such as palladium, nickel
25 or platinum; and 25
(2) In cases where the hydrocarbon residue (R) contains one or more un-
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in easy purification as well as a high yield of the desired conpound. The
present invention therefore provides a novel and industrially feasible

nmet hod for producing the 3 - (alkyl or alkenyl) - 1,2,3,4,5,6 - hexahydro -
6,11 - dinethyl- 10 8‘T'ﬂVdTUXV’“‘2“6“?“ﬁEThHﬁb*“3‘““bEﬁzazetTﬁes of
formula (1) in a good yield and 10 in a pure state at |ow cost. The
process conprises reacting the quaternary ammonium salt of formula (11)
with a thiophenoxide anion. As regards the conpounds of *Fornulae (1) and
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Further details are now given of the preparation of the starting material of the
formula (IV) shown below. These compounds may of course be prepared by various
60 means known per se but it is particularly recommended to usc the following sequence 60
of reaction steps:

557,




Further details are now given of the preparation of the starting materi al
of the formula (1V) shown bel ow. These conpounds may of course be prepared

by various 60 means known per se but it is particularly recommended to
use the foll ow ng sequence 60 of reaction steps: 3
1, 246, 192 - 3 Y NTJerr] [err] Step (1)

may be conducted by.reacting 3,4-dinethyl-pyridine (X) with a benzyl
chloride (I1X), usually in a solvent such as nethanol, ethanol, chloroform
di oxang, 5 tetrahydrofuran, RQepggne, hexane or toluene, provigded it
does not—adversety—affect—the—5reactton—Fhe—reactt+on—tenperature i s
ordinarly from20[err]C. to 100[exr]C. The reaction tinme depends on other

reaction conditions, bun it is ushally eno to conduct the reaction for 1
to 48 hours for its cdfplptidn r@g§fion reoguct, a 1-(benzyl or
hal obenzyl ) -3, 4-di ne ridini sal t | lf, can be recovered fromthe

reaction 10 m x§Ehe e {by vars=qus proce hres(ynomn per so, for exanple by
col l ecting the precipitéﬁBaéggzgﬁ—CHystals by 1 tration. Step (2) nmay be
conducted by reacting the ab0 produced pyridiniumsalt (MI11l) with a
Gignard reagent (VII)<kp a solvqg& whi ch ¢j ssol ves at | east one of the
reactants and whi ch does no“2€ffect the re i on adversely, nost

advant ageously in 15 r such as \di ethyl ether or dipropyl ether.
The reaction is carried qut, at room 15.t(fenperature or with noderate

heati ng, and anhydrgus '@ 'Cq%cgiv ter results. The resulting 1 -
(benzyl or hal obenzyl) - ('p - net kg benzyl) - 3,4 - dinmethyl- 1,2 -
di hydropyridine (VI) may be. ggcovered ffomthe r eact 1°bn m xture, e.g. after
4 THa 1,246, 169~

| adjusting the pH of the reaction mxiure to by concentration and
extraction, or may be subjected to th¢ ne CHgg Rt bei ng recovered.
Step (3) is conducted by reducing the i hydro-pyridine (VI) to the
corres- ponding 1,2,5,6-tetrahydro-pyridine“f3). For the conversion,
various conventional 5 means for r%8uci ng ‘@’C-C doubl e bond may be
enpl oyed. Above all, such a specific 5 reduci ng agent as sodi um

bor ohydride or so-called catalytic reduction in the presence of a netal
catal yst such as pal | adi um, plq}i or nickel is satisfactorily enployed.
The reaction may be perfo R tabt'e so&yent such as a | ower al coho

(e.g. nmethanol, ethanol or panol), -an aqugRis fpwer al cohol or a m neral
acid (e.g. 10 hy §F'at i id or_sulfuric acid) at roomtenperature
or with heating. The produc 10 7 2& benzyl or hal obenzyl) - 2 - (p -
met hoxybenzyl) - 3,4 - dinmethyl - 1,2, tetrahydropyridine (V), may be
recovered by a conventiongl procedure (e.g. concen- tration, adjustnment of
m xture, extraction, crystalliza- tion,
or may be submitted to the next reaction
step. 15 Step (4) is duct ed by réacting the conpound (V) with a
m neral acid (e.g. 15cHhy¢ brom de ydrogen chl ori de, phosphoric
aci d or pol yphosphoric acid) /or \its salds,w weak base such as an
organi ¢ base (e.g. pyridine, t hyl ani , tricthylam ne or
trimethyl ami ne). The reaction doe§ not ‘Hecessarily need a solvent, but is
preferably conducted in a suitable solvent exenplified by a | ower al cohol

(e.qg.

distillation or chromatograp

(wherein Y has the same meaning as defined above).
Step (1) may be conducted by reacting 3,4-dimethyl-pyridine (X) with a benzyl
chloride (IX), usually in a solvent such as methanol, ethanol, chloroform, dioxane,
5 tetrahydrofuran, benzene, hexane or toluene, provided it does not adversely affect the 5
- reaction. The reaction temperature is ordinarly from 20°C. to 100°C. The reaction
time depends on other reaction conditions, but it is usually enough to conduct the
reaction for 1 to 48 hours for its completion. The reaction product, a 1-(benzyl or
halobenzyl)-3,4-dimethylpyridinium salt (VIII), can be recovered from the reaction
10 mixture by various procedures known per sc, for example by collecting the precipita- 10
ted crystals by filtration,
Step (2) may be conducted by reacting the above produced pyridinium salt
(VIII) with a Grignard reagent (VII) in a solvent which dissolves at least one of the
reactants and which does not affect the reaction adversely, most advantageously in
15 an ether such as diethyl ether or dipropyl ether. The reaction is carried out at room i5
temperature or with moderate heating, and anhydrous conditions give better results,
The resulting 1 - (benzyl or halobenzyl) - 2 - (p - methoxy benzyl) - 3,4 - dimethyl-
1,2 - dihydropyridine (VI) may be recovered from the reaction mixture, e.g. after



20 et hanol or nethanol) or an aqueous |ower al cohol. The anmount of the
m neral acid 20 to be enployed is preferably more than 3 nols per nol
of the compound (V). The reaction is generally performed by heating,
preferably at 80[err]C. to2000CUmMder atmoSpierTc pressure or n-a-
pressure vessel, and is conpleted in 3 to 24 hours. The product is

recover ed fronlthe reaction mxture by a per se known procedure (e.g. 25

by adjusting the pH of the reaction m xture, extraction, crystallization,
recrystalliza- 25 tion and filtration). The above priocedures for the
preparation bf the starting conpounds ahémﬂﬁﬁther explained beIOM/by wal of
exanpl e. Fbrelnaft ear the same .rel ationship to

t
1 ¢ 10 0 by concentration and extraction,
parts by vol une a% Q[E%] cdt l"jti Igu%em kcovered.
1- Benzyl - 3, 4-di net h téb)/?b d'éhdiﬁbd 6 &he 1,2-dihydro-pyridine (VI) to the corres-

30 10 parts by wepghig di2,53; rdtsadydmtemmyih@w\t qufrethartchvck&xorﬁ vgdu$ Sorlegntioyed ght of

benzyl chl orfde af “ﬂfOSS“é £ °"‘d?‘ s h RSF’I@?

solution is refl ugg F astf&ijf“% §qb:igﬁ £ ygi ﬁg}% %

filtered and recrysd t:er égmoanemlx-a Hdb&:ia frer@ 6@h QD | Blegt 0 gi ve

18.4 parts bg} Ebrhan 183thﬁ% oropregahad), pn adueats lawr 3ohol or a maeddl @sidn@lst | ng 1(at
158

c acid or sulfuric acid) at room temperature or with heating. The product
:]3'36{ err ]hC Séfﬂﬁl] gnzy or halaben Sbl @ﬁ \éé methoxybenzyl) - 3,4 - dimethyl - 1,2,5,6-
n the same m Q%d xE‘] bRV éred by a conventional procedure {e.g. concen-
1- (p- chl or obenzy! jratdn,4d htﬁai hpynlodthe rd3bHid§) redatic@rhiktEre, d¥RActiod) Gry@dllizd-78 t o
181[err] G, is obtia mgdla |oe|cluox%og hy) or may be submitted to the next reaction step.

1- Benzyl - 3, 414i ne bEAFDE hel“"‘ZP‘HP ‘Gr‘ﬂ% “ﬁ’e“}‘a‘:&’dmo pdfts

L eyl % e e L e s‘:ﬁ R TRt

chl oride (prepar edlcn‘hymmhedfathrpaﬂmlsnﬁby mkd ghkﬁxoxﬂﬂoepﬂﬁtl?ﬁe bewedyd sobdedror i de) ,

there are 40 adbids ll'cfsra acenduckpd lwelsghblc @;ﬁvcm-@@mix d—*a' alowkir atsetial (e r| dl&'ll um

chi ori de. Tt r esfifie 1;% S Q& T ol 3350“ Fiour
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agueous ammpni a Prsé}!CU?lfefﬁvereiérr{g’ Extreagionepix s by a peryy 1; wieRrpredure (€ghe g1 her

layer is ext#acteld 24 Sﬁgﬁm O AEAGURB SR P linp crystallization, geerysiallizas i o

solution.  The eXtT@QBo&e'pﬁnedﬁﬁﬂﬁ)r 1R ghephradt of Wetstirting condfdfiia e @@tssr anmoni um

hydrogen sol uti one@hgledhdavwalet ea ofictampiet Hetmaft'ﬁhlehceiaheby waghe bear shedarheed over
Cciatl c a5 Q0 S

\F/)\gf Srs]tSI g][n gar bonat® m;flﬁfglmegﬁ%?ngm% @%ﬁggﬁ‘a’t‘éﬂ to leave 1.9 parts by,

arts by weight of 3.4-dimethylpyridine and 11.8 parts by, weight of benzyl
1- benzy| - 3, 4- di Metiykic 2o LRREE B0 ARNEN It 0B 44 bRMEE P IdaG rehheE COm 50

pound is so unst abr é ltotnatto pltemsht;mrsdta}arwelﬁéraad)ﬁiycmdrmtédqcvatté d fenqubikect ed to

the next ) eagg Gnaccipns an f; ygalﬁﬁe?maéy Feightr HEH) afbdy @roduct ayp -
chl or ob enzyl ﬁ In %ﬁzh ner s destribed abfvd mo()ﬁléfﬂ@xgge}ﬂy}) 34~ d]mcghyfpyndl-
di hydropyridinc i Sluxﬁl’cmd‘wﬁeﬂ:lt y ht@lglo9 ,1s]:stﬁdazy dd v,

, 4- di met hvl - 2- (p- met hBse z?me Yhyh2- @-lﬁctl@xstbetzylah thhhcne 0.1
oo

part by weight of 0L Gerealg ‘BTt TREERED ar e 44
22 b Lot sedl oLl (A R me e
1- benzyl - 3, 4-di - mgtcb'lydionzu @cpiﬂm fhoxyhiamzytfa pdu; 1duoh 300 padi Vb i viigheof ki added

to the solution, #@Fﬂlu%)we@iom ntah@gédonﬂttﬁ binwaght Of gnupy M‘nqb rigge iToh mlxmre sodi um

bor ohydri de. ,The Fedtfi E*'@“ﬁiolm“' Wed 3§ 2?{3;%@9‘ Egt q&%ifeﬁ""a i thes
met hanol is @ sti (e Obfuib | SAY Efiadk €8] Whiieh | 1005
extracted wt h et h&nomuihadevg&memhmmt maicmrameddeh cthaat édxc (atherr lapotlasi&tdjm

carbonate 60 and®s *’g “P‘datd a%m_s@b CVI’;?PW vet h‘% rweighh e
residue is fkb”heg % TJ &ixc??j: Serdloh) xﬂmjem ?’g:% ﬁgd i\e(fpg:t of Ip-
benzyl - 3,4 - oxy benz 5

t et rahydropyri d| ne akt tac pak eayet hmmcebdd abevk [1i-1g - ahlor]:%iyer-ra],C ditnehyl-78[ err] C.
under 0.2 nmHg. -gp - methoxybenzyl) - 1,2 - dihydropyridine is produced (yield 92%). 1,246, 192

5 The conpound i s1qsgﬁ;y@r,;t(g,qetﬁvezt(pgctpdx% ,1 2\5\,13 Jdﬁ) ;relﬁ,gyst al I ized froma
m xture of eghanol amd pt BRfweikh @FiskBunt hakdtda ancye b?rvylﬁﬁqéibﬁwﬂ&urd ng as
115[err] C. to 118@i&olved in 50 parts by volume of methanol. 1.9 parts by wcxght of 1-benzyl-3,4-di-

methyl-2-(p~methoxybenzyl)-1,2-dihydropyridine are added to the solution, followed

by the addition of 0.2 part by weight of sodium borohydride. The resulting solution

is refluxed for 30 minutes, and the methanol is distilled off to leave a residue, which

60 is then extracted with ether. The ether extract is dehydrated over potassium carbonate 60

and subjected 1o distillation to remove the ether, The residue is further distilled in

zacuo 1o yield 1.1 parts by weight of 1 - benzyl - 3,4 - dimethyl - 2 - (p - methoxy-

benzyl) - 1,2,5,6 - tetrahydropyridine as a pale yellow oil boiling at 175°C. o 178°C,

under 0.2 mmHg.




By the sane manner as described above, 1 - (p - chlorobenzyl) - 3,4 -
dinmethyl- 2 - (p - nmethoxybenzyl) - 1,2,5,6 - tetrahydropyridine, nelting
at 1836c—to—185ferri€,-5- i s—obtained (yield 979%.
5
3-Benzyl -1, 2,3, 4,5, 6- hexahydr o- 6, 11- di net hyl - 8- hydr oxy- 2, 6- net hano- 3- benzaz
ocine: 1.1 parts by wei ght of 1 - benzyl - 3,4 - di rrethyl -2 - (p.-
met hoxybewzyl)- 1,2,5,6 - tetrahydrogyid@pne are dissolved in 30 parks by
vol ume oPa—&B%aqueeuﬁydrebwwc—acr&saﬁﬁ—rm#—-*heWM uxed
for 19 hours. TheTheeatpsudd isnpovertelGo the plctaul’ ehichsis tdogsialiived] o b ledftirne With a
concentrated adfi I@édthermowdrgm?‘@r ?‘Eisfa}?ﬁnehm @t é\g&%’ Rtit&Eted with
C
e

ether. The ethgr, fho f;g@d"égé’ﬂet W o %’;‘ﬁe ether is
g|7 SO terial is submtteslto

evaporated; to Ilsq,@ ﬁ,e@(yﬁg tertal

col um chr omato }a/ u5| ng 11 arts by wei ght of silici c acid. The col umm
is eluted V\,ith3 Y $:3; " f Fm‘-ﬁ‘ SOIFYS‘P ﬂ‘°t3 ox “EC 80 parts by
volume of 15 4, Hﬂﬁ 51 m gg‘,fvg({ y ug obtain the
el uate, which inbdrésRaGeaid s e8hutio i e&iﬂa{sfm mhgirsverh T orpallixt- by wei ght
of the solidd prm.rdun:thcniﬁh@ bm:tuwth cawcctneatc;bmmm @dmmnhydrovwsoémn,onal I0manner
to the correspdf % lI'?F dlfhi“dé’cr e i‘srfb‘e‘éi.ﬁ Fopiyp } "“‘E“b“ In the
er 18 leaw: soh materia c s niat I'Is s b t

sanme manner as &ﬁ&cr g?a? V Qising 1r pirQ by Wdi hPoPQQ l% 5 6- 20
hexahydro - 6, J:Ihted by v@ume & bl@fbyn,-anft thmﬂﬂ By voltBne-ofbenzaZOCI ne

is ob- 205tai raedlxv(utﬂ«élcuorofmzn ?%metﬂah@ ($0b) wwbiay theelwth ebich fs|copser at e Phe

met hod of the Fﬁa@ ro uc can {iéiaﬁwgd}féﬁgto&l‘hm%ﬁl %:;f!t(t:r tton rgot S oxg?gANPLE 125
3.52 parts by wei %,rl: mgat 0270% 2 §14 5, ch drr(")7 6, 11 -

di mrethyl - 25 8 -I rsamg/ manndr, descmaédhaﬂﬁ 3 -3(p-- bmmﬂgtl- neg,3yse-ochl ori de
are treat @& w thbﬂam@wpa@lls gﬂﬂ}@l Lﬁn'eh)@fOYQB%aq!Pé@EPs- Ambeadzesine iy ebr oxi &8

sol ution, fol | GWEg, xa i LR SHOGTor e Bl TecibgRARDE DY Vel ght
of the corresp@;m;nggt &g ase I's dissolve 4 parts by vol une
of nethanol together wth 7 1 parts by wei ght of 30 rret hyl iodi de, and

the solution is ref uxe for ou vent |led off, ,.30 and
the residd® is 8W§§£%§ar %% hs &Bgﬁgi%ﬁgdzf’e ﬁf’%%m ;‘g ‘t"l'of asol i d
pre- cipitate gh®s Foﬁh@ &2 Que&fs Q&hﬁhlﬁrﬁ-mﬁﬂréxﬁk ls&1tlo},Sfb e@d B trfaJ—Om
i sopropanol t o tgn wih 3h@ tpgivt 3.0Dy: ammgm;htof tHg cerrdawnch fre-e basgzna bdse5, 6 -

X

hexahydro 3, 8 1solvcd ip i3 rﬁ;yl}v volume © togethor greig ht f_
pencazoct ffun ALt oL SR By SRR T ot e o

218[err] C- (w cbxtﬂ@@&%&ﬁi .1'THa) prec1p1tate is recrystalhzed from 1sopropanol to give 3.9

35 El enentary /mlad y’slvsrght[‘éri]- b(%MiI e@@sBAﬁﬁweheghrdmﬂAQ 6394)rigethyd 4l &t ed: C,
58.80; H 9 28, ay 07}?8 %é@ m%xde Ompo mc:%z"mrHlo C(Nuﬂ%s bprdfpedeed 5
Absorption Spectrunt, WP 3270 (OH); 1602 (benzene
ring), 1590 (bezmme:yw:mg)s C7H§ON?QI\®01(caaMQhﬁgew4) 40 atons on the
benzene ring). 4.5 parts byCelejlagdt &F 588k Hugedr d\aoiyllammnl um i odi de
prepared above are sus- pended®f’aP%tar & 8651 Parts by wei ght of

t hi ophenol and unexet a 5% aqueous sol ution of sodium
hydr oxi de, and I?ﬁarpd%bs?r%mx Speﬁlrm{’eduamn 5 wat er bath at 40[err]C. to
50[err] C. 4or 5 hdwOsORDt K602 Jheaream Fing WP.@@Z&W@@*?%O&M Aghvineripar t4 45
by vol une of et he/ 8 & Qud8H 1 Wethe reaction mixture, which is extracted
with 100 parts by 4sQlatiérey #dighl OPthagueeids ahﬁdﬁmmcim'elpeepam fhove BesuarCi d ext r act
is made al kal i nEndmi tuha mraggémusararmm&gmf biohhenel ahd 8@qant byovehamed t hen

extract ed it B ST el SRR R e

Q

4
extracts are W5b'§: ché’i’az{r@ kdagd! reaction AidtGre wh 1s 1680d Um
sul fate. The chians bf mumelos 1@, atebus @ghir@rhlbrid idy T did2x@cpia kiade allaliheby vol une

of a col our| esswi oMeraquemhl @kmc@lymt hydrexide eqlupion ghd F}EEGWQ;@}% ofnweth rafewl . The

procedure i el Oﬁf 20 RS DL B B oot adefle o palS L 3.6 11 -

trimethyl- by volume of a colourless powder, which is then recrystalhzed from ethanol. The
procedure yields 2.0 parts by weight of 1,2,3,4,5,6 - hexahydro - 3,6,11 - trimethyl-
8 - hydroxy - 2,6 - methanol - 3 - benzazocine as colourless needles melting at 229°C
to 232°C.

55 ExamrLE 2 55
A suspension of 4.5 parts by weight of 3 - benzyl - 1,2,34,5,6 - hexahydro-
3,6,11 - trimethyl - 8 - hydroxy - 2,6 - methano - 3 . benzazocinium iodide in a
mixture of 11.0 parts by weight of thiophenol and 110 parts by volume of a 5%



8 - hydroxy - 2,6 - nethanol - 3 - benzazocine as col ourl ess needl es
nmelting at 2290C to 232[err]C. 55

EXAMPLE 2 55 A suspension of 4.5
parts by weight of 3 - benZyl™ - I,2,3,4,5,6 - hexanydro- 3,06, LI - Trinethyl
- 8 - hydroxy - 2,6 - methano - 3 - benzazociniumiodide in a m xture of
11.0 parts by weight of thiophenol and 110 parts by vol unme of a 5% 6

1, 246, 192 aqueous sol ution of

pot assi urg hydroxi de is heated on a waygigzbat h at 80[err]C to 90[errgd C. for
10 hours-_mrfh~teﬁsfaﬁf~sfTrrTf@r—#%ff#—fxﬁﬁ1ﬂﬁ;——56—paf%s~by~merghf of

et her are addesudoms spldonro gcthssion hmrocdidaneheaMmChwat& Hatheun 8QACe &t WOC.i N t he sane

manner as Exa% toursﬂ/gverre ’x““ggi‘r?g’}’é gr@ob °g vigip m;%r‘gaé?%efo% Elfess powder
are obtai ned ﬁ@% e, T 13 ‘to y|eId22
parts by yei ght r&fysidili o?ﬂf:ﬁxa};@}vz) Watnp fsQby we ht30f 284,56 1 Hek 31

hydroxy - 2,6 3.6het haxmhyl-— - hydyeNyz-a20 € MBS T 0 lboushdss ancwlthris rreltl ng at
229[err] G 232[’@?4"]5@‘31“E§<AI‘3’?2_°§'§33&C30I ution of 2.5 parts by weight of 3 -
benzyl - 1,2,3,4,5,6 - hexahydro - @,1};;40 dimethyl - 8 - hydroxy -

2,6 - net hano - ?A soluR6H FFaZ 0 Feirt By Bight Qf il bRyl 18,496 Oitkahydrd 0 6,01-
3- net hyl -2- but @m hylbrSOnh)deoxy A 260 pakans - By hmdaurnrec ofl (idrpzerpg vieghtr ef | Wked for

1 hour to givedfpt® d&H“ A7, gaxisi Sxed fr ded from a

m Xt ur e Of et hﬁgQi%f%@ [ $S W l(.‘h J.I(.’. Cl’ : in LCI% mﬁzzcédﬁrom 2} mxx%ie 0%1:5:]33)% benzyl _ 3
- (3 - nethyl }22456bu¢m9rryydo 1511 2; xhﬁl&ﬁhydmk;e)m ﬁlftﬁhno 8 - behzazo-di met hyl - 8
- hydroxyi3- 2, @nium hemidgnoa col@rless pasydgrameding 15 159°C tml&i?@rmlﬂrd:emnt#em-as als

col ourl ess povﬁ‘fé} melting at 159[err]C to 1610C. (w th deconposi- 15
tion). El enmentatynARoANBES clieidNB:- al@rr] Calculated: C, 65.81;, H, 7.64,

N, 2.95 Found: C, 66.07; Halcdaed; Q)\,6581;9H,2(4; N, 2.95f rared Absorptions KBr

[err] Found: C, 66.07; H, 7.51; N, 291 20 max 3200 (Q-D
3450 [err 1670 (C=0), 161%g.phenyl), 760 (5 hydrogen atoms on benz
ring), 5 W{erbe PFPEi*t“E)r,r@xon"“benzene ring). A suspension of 4.5 arts by

wei ght of 3 - berfzgd (OH)33450 ((B.0), M7 491=C, 1815 (ohaarlarigh 5 hiklr@gudyelns, 6 -
hexahydro - 6, 11 or befzenesipg)1 720 Cgydrogeytipangy benzgre goe)- et hano - 3 - benz- 25
azoci ni um brom deg kd@peﬂsxo'ﬂ‘oﬁ%ﬁ:s% whight Qf Paﬁén%rb)! Vel @bty 05 _ bhigRhenol and 80
parts 25 by vabsumeeof he;ﬁ%dm, 6 0ueditische 0G UkpdRyydr BKi- Aol d | Bz S heat ed on
a water bdth atzodx@tfxe e in @ nBOf rerof;!@ psfrtarbyefeigbmfshzwmnhl wd¥Swatt st #¥ring.

After cooling, k HYIYY ™ Ydé‘f‘ﬁ"ef‘"l ggg "‘r“%.% ction

m xture, whi chﬁ?ﬁﬁeé&aﬁe%ﬁé@w Jﬁﬁfﬁﬁm g?s %?rté *dl% aqueous

hydr ochl ori c ah:yi eiumt e 1m|a¢caxmya&hlonxsachmm& aidl«aaimcﬂe matld fikaBhk wuh a 28%

aqueous anoni BeeYs Hemosiy ublﬂ’@ﬁde Fobmpfo\ﬁélﬁwftsl byesstrrctien P/élh re-h chPbr o-

30 form The ezé ° %&? IE po§ °‘r’§ij’g‘éﬁ§ tﬁ%&g Fous sodi um
T80 Jass 6 Sedth bt ol glm hts T esidue is

sul fate. The ch£

chr omat ogr ap hebty erung of ckhammdodhen8©it Sﬂﬂtlﬂrtb y dsf a0fixgird ofcdtlter ael d. The
col um i s35el ut @éPYQfW r(952 The pecapd s at‘w‘/ t@fed r’cr r?élpt‘f]‘féﬁ ‘ng‘h 80% parts
by vol ume of a; ,{ethg népe Ae 26 - §§“5 60C'The second
eluate is ConcentTlﬁtiﬂ r&d)alfsﬁﬁtQMesi)cc urd OthRhivk 15 fag: thucl -

met hyl - 2 - bustogangd dpectruth, 2d 3trhyibletGabsoriien adwdmmf—thcﬁabbﬂs prodixrtrmd: EnyI -
hydroxy -4, 6 goodgsresaens with dowe ofpaquthenticsBleas a col our | ess powder rref“%i ng at
146[err] C The infrared absorption spagtf¥m thin-layer chromatogram

nucl ear magneti c Ai@s @itaidaer SPRtct HHTEit@IeUl, DRABEO be tvcigh 90 kRlcp@pyispect r um of
t he above producthylghlerideris #lgwed to repoowithalilemrndmtweight df 3t -himsal of,2,34, aut henti c
sanpl e. 5,6 - hexahydro ~ 6,11 - dimethyl - 8 - hydrox q 2,6 - methano - 3 - benzazocine to
45 give 0.52 part by werght of 3 - benzyl - 3 - cyclopropylmethyl - 1,2,3,4,5,6 - hexa- 45
hydro - 6,11 - dimethyl - 8 - hydroxy - 2 6 - methano ~ 3 - benzazocinium chloride.
The quaternary ammonium chloride prepared above is submitted to the same
procedures as in Example 1 to give 3 - cyclopropylmethyl - 1,2,3,4,5,6 - hexahydro-
6,11 - dimethyl - § - hydroxy - 2,6 - methano - 3 - benzazocme as crystals melting
50 at 201°C. The product is in accord with an authentic sample on the infrared absorp- 50
tion spectrum thin-layer chromatogram and nuclear magnetic resonance spectrum.

EXAMPLE 5
A suspension of 2.5 parts by weight of 3 - benzyl - 3 - (3 - methyl - 2 - butenyl)-
1,2,3 4,5,6 - hexahydro - 6,11 - dimethyl - 8§ - hydroxy - 2,6 - methano - 3 - benz-
55 azocinium bromide (which has been prepared in the same manner as described in 55
Example 3) in a mixture of 11.0 parts by weight of thiophenol and 110 parts by
volume of 59 aqueous potassium hydroxide solution is heated on a water bath at
60°C. o 70°C, for 7 hours with constant stirring. After cooling, 50 parts by volume



EXAMPLE 4 After the manner described in Exanple 1, 0.27 part by weight of
cycl opropyl - nmethyl chloride is allowed to react with 0.31 part by wei ght

of 3 - benzyl--- 1,2,3,4, 5,6 - hexahydro - 6,11 - dinethyl - ~hydroxy =

2,6 - methano - 3 - benzazocine to 45 give 0.52 part by merght of 3+~
benzyl - 3 - cyclopropylnethyl - 1,2,3,4,5 6 - hexa- 45 hydro - 6,11 -
dimethyl.c- 8 - hydroxy - 2;6 - 'methano - 3 - benzazocrnrunrchlorrde The
quat ernary annpnlunrchlorlde prepared abo\g4d fasubm tt ed to t he same 7
procedures a '
hexahydro- 6, ¥1 - dichehdrydre adde £ tmydd‘aaioy mntﬂgeﬁwhxcmtth‘mmtractea wnhb]@ﬁzpaxzs)m ne

as crystals neltin 1’500111111“5 of 40 drochl ‘Ei“ef %"HPFPC Pf@x R4 an
authentic sanpl e on Jth&TfS V’égg Q%ﬁ} w‘:{’gﬁa P 51 hg,lrfm et

chr omat ogr am anrd nug1c@ame etmamrges &rce spectrum EXAI\/PLE 5
suspension of 2.5 parts by wei ght of - benzyl -3 - (3 - et hyI - 2 -

butenyl )- 1,2,3,4,5,6 nsion ¢ arts el wtenyf: B
Asuspe I}lq" 202 IB&cﬁﬂi Aa?, gtﬂ ?6 g c}XXt

D_)

nmethano - 3 - benz- 153456 - f4AG a,p,r.epali,
t he same manner as dﬁﬁxﬁiﬁinbﬁdmﬂd’lm a mlxnﬁéorExawiseby exght’loﬁthhiphehd]raﬂd c}i] p]aﬂts 0

parts by wei ght0 of tbhrvg ﬁenﬁ)lo‘;fameﬁle&l&m !arutnshy X!%F‘K;Veﬂ bath 10
pot assi um hydr oxi de. %@ﬁ[} earadetg Sgl%lﬂi Qf e‘ﬁ)
70[err]C. for 7 hou'b?dr&!hlbh Sttt He ' grachtire @ﬁpl@qq dngwe 1165
vol une 7 parts by weight of 3 - (3 - methyl - 2 - butenyl) - 1,2,3246,-1/@Rahydro - 6,11-

7 of ether ar el%ddemﬂéw%%g Pt - 846 rwefaﬂmvé heFR2Eq6i0F 85 2 golomrlcssmome sl vvrtH’
100 parts by vol une et o‘aqueous hydrochloric acid. Thereafter, the
procedure of Exanple 1 is followed to vyi eEﬂMIr}Lr27partS by wei ght of 3 - (3 -
methyl - 2 - butenyl) Arn:XQre31f43 1Brioby waighk afd/ €l(po- chlo®bdnzyl) - 3+ (ﬁe{llnsthyl 28 -

hydr oxXy: - 2,6 z 20 et rgg‘tfg'l?’enzazocn’mum %ro%)é? \gg partsé %y g;:;;};yzf- élOQCnZ%nA%%%rggrteﬁl
w

mel ting at 146 err] SSwume of 5% aqueous sodium hydroxide solution is warmed on a water bath
EXAMPLE 6 A suspensistiin®for 2.hdurp afies cdafng)\ioghits 8 vofime ob 8092 YhdrechBric addBare

methyl - 2- buten mddeg Qg rzract@nemxturrfem tiy by volgne]of etheldwemat pdded @ the

hydroxy - 2.6 5 met [ S, YD ’ﬂrr;wtw o D lzdryaah,: T 0. 025
parts by wei ght Of ts htfdR XS heted loroform and

aqueous pot assi um hydded)wltldenlsdrbmstsodlmn|s$lplhea'celdro£mmas tisllled ofd ad pive 0.84 Parat

800C. +5 C. for 5 hG’Mr Browm £yr thhﬁl °“ lrb) %Itq mn5@‘r
Vol e of &t hog ar o B4 griﬂ rael r;p%’ @ﬁ gy ﬁ‘B‘% ﬁz@act ol
with 10% aqueous hydﬁmb 0 lelubke i’stoﬂecte chi@dtedt %w 5
is followed to yi el dnethyD52 pénteryli byl Zﬁeﬁig,}m{ hemihyd}o 6(13 dmmhth hydzoxy BLﬁenyI)
- 1,2,3,4,5,6 - hex % - benegzpeineas a colourlgs oxy

matog ah § aé&magﬁenc

infrarel “abso, pnon s ctru g
Methano - 3 - BENZazaghhe stk ab b ES SbBONIE et the in per-
146[ err] C. EXAMPLE Z’eo@\agﬂemt:rul’v&thﬁﬁoseloﬁ pg I’-trﬁedby \‘Aelbg in)O-fl 33 4,5,4 P hexahydro-

chl or obenzyl) - 3 - %'ﬁ digeshsy |8 = hgdroxl 1t ey Mpthano}- P+ Eemoazocmobthlet)daWytﬂFo -
6,11 - dinethyl - 3 9&?589&/}"“ Prgpese | ri‘écf‘béﬁ‘%ca“%m 216221965 henzazoci ni um
brom de, 2.9 parts by wei ght of thiophenol and 10.6 parts by 20 vol une
of 5% aqueous sodi um hyHAOR MEeCEsIMITSeR S warnmed on a water bath with
stirring for 5%ours, A{ t‘\e‘r’e"é?é(ﬂf ngglucing0 hserpaydic [sgmppuhdrepressited] b/ghe general 40
hydrochl ori c acid aréd™8dded to the reaction mxture. 100 parts by vol unme of
ether were then added to the reaction mxture/Aa‘ter shaki ng the m xture
vigorously, the aqueous layer is s /25‘ and nmade al kal i ne by
addi ng 28% aqueous anmoni um hydroﬁl dﬁa‘l’i’e\ restkt i ng 25 sol ution
is extracted with chloroform The ) N0 i s@hashed with water and
dried with anhydrous sodi um sul phate. is distilled off to give
0.85 part by wei ght of a pale brown syerJ The~conpound is subjected to

col um chr omat o- &'Xeéﬂo&g‘le parts by weight of silicic acid usi ng firstly

an alkyl or alkenyl group, each having up to 1 carbon atoms)
240 parts by VO' Urre which ises reacting a quaternary ammonium salt represented by the’,general 45
ormula:



30 and then 300 parts by volunme of ether-chloroform (95 :5) as eluant.

The et her - 30 chloroformeluate is collected and concentrated to give 5
parts by volune of 3 - (3- nmethyl - 2 - butenyl) - 1,2,3,4,5,6 - hexahydro
- 6,11 - dinmethyl - 8 - hydroxy - 2,6- nethano - 3 - benzazocine as a

col ourl ess red absorption spectrum thin |ayer
chr onmat ogra:mnm Huamj’mﬁmnl c 35 resonance spectrum and ul travi ol et
absorption spectrum ts e*conpound are in per- 35 fect agreenment with

t hose of 3 - (3 - rret hyl - bubdpyI?) - 1 2, 3 4 5,6 - hexahydrol 6,11 -
di mret hyl - r9 ano, -, 3 e em tained by the
rethod.di scll A ﬁa%&%a‘é??ﬁé&ﬁﬁ SRS "' e
CLAIM IS: -1 4Gollowed to yicld 2.2 pAisB vl 3 -B oGuethyNg2 abheykr agpdl i c corrpound
repr esent ed5,¢3}/h¢xmyd erﬁelrlaldxmethyﬂesf-d)vdeaZGR niotaey €3 nbqRedzecingds al ky,

al kenyP gr ouflouescivfrateiies W€t 1 carbon atoms), 45 which ¢ r| ses
reacting a quaternary ammoni um sakiudsigRr esented by the general 45

f or mul a: 7 A suspension of 2.2 parts by weight of 3 - benzyl - 3 - (3 - mcthyl - 34!&)}!b92

7 of et her hl;e“aédé!dxab\dmthéllreé ’ihlirr %tdmxe Zxﬁ/m aP°s E PhZextracted with

100 pay by% §1 g ﬁzﬁg?g g’l e ggﬁ%fterm Lhe
procedure oft seXaNploe tmmaa emmhge o mg;antpsrtsh:y vehght of 3 - (3 -
met hyl - 2 eof et ﬁaycl d t0 the RacBordmixbyd) whicthie Xieh ydraged wigh 0% aquchumat hyl - 8 -

hydroxy - 2bgrochlesisy é &hereafger th eﬁ%é\fg tmﬁl?nqg I5is foﬂowedaht o in é&lpi ess powder

a 3—(3-'net 3,4,5,6 - hexa
el ti ng at ﬂu IMFSF dmx - 2.6 - mcthano 3 - benzazpcine as a folourlcss % owder mclt- 15 O

EXAMPLE 6 An uﬁpﬁf’@lon 2.2 parts by werl ght enzyl - 3 - (3 -

met hyl - 2- utenyl) 123456- hexahydro- 6, 11 dlrrethyl - 8 -
hydroxy - 2,6 ; eh 3 ci,ni Ul 091 ; g i xture of 6.0
oot o by bt R o RS AT °7 5F bR 51150
aqueou® pot assweuméamﬁrnovfrbxdﬂc,sm pztrtsaﬂ w:sghheat hemm aadvmrsqfanbat h 0 at [err]
+ [err] forV@nhmir% erus’ ous 6 Oxslt |S<r1\ﬂt10ngs wafnedopn govaler begh WBID parts by

vol une of effitE BT BB LTS STt e ext ract o
with 10% aq}e&@&ih‘x?m \Ef Qﬁﬂuﬁg tﬁ& tur; NOkRa, tﬁraqh @lec@ﬁ%&;Wa@d of Exanple 1
is foltiowedaﬂdOm;deeiudluih B5addaE t289 yqueds Gitnodim Jydrosf®. - Tieeich ing- 2 25 but enyl)

- 1,2, 3,4, 5so§mon hex quwgh chkgof Th chloroform lpﬁg{ a=hed gith ‘0 - 2,6 -
wnane * SR i e e e e S
0 cthcr

146[err] C (E sBtic deiddusPRaksdy Tuf
chl or oBfenzyknad ther3 360 ﬁtc-bv n'etu Iof -eth2r chiptrfe@m (9 %57 asl;elﬁan ALhS ether- hex3<9hydr o -

6,11 - di met 1’f°rm ‘Bual‘” yd Cﬁ"ifﬂte ¥rppar gy volume ef 3 - fenzazoci ni um
broni de, 2. }HX ‘“‘;%@lfg ; ou eﬁi @"ijendﬁ ange % 8- |5'§dr?"§ 20 vol une

of 5% aqueous ':El&dlnﬂm: Yist6rPXdndee utmxpﬂydrschmw@ Oﬂhclauv,ﬁstgﬁermbath W|th
stirri#fy for’eSt@amg@negrumA#nﬁeﬂtrawleﬂ 4b noxl@;@apm tisthhompeind e iofpert0 %35

hydr ochl or i fegmeay & o acki Y x Ll &30 1deraldid s by vol ume of
ether were gﬁ?% %aﬁg;e pg%a’gtpﬁ%tm&?zﬁmﬁg & °bsﬁ’ va g the nixture

[w)

vi gorously, the aqueous l'layer is separated and nade alkallne by

addi ng 28% aqy l,i_sYi hydrOX| de. The resul ting 25 solution
is extpacted Wit o E%Eé’;‘ | j W t hyowat er and
dried wth amahygr ous sodf um s m% .CQ@F@?%?(S n%?c{ngh% stlnﬁcgaé off to give

0.85 part by weight of a pale brown syrup. The conpound is subjected to
col um chromat o- graphy on 16 parts r@y’@vei ght of silicic acid using firstly
240 parts by vol unme of et ~~ ahd_then 300 parts by vol une of

et her-chl orof orm (95: 5)/ e’ uan The ther(;) 30 chloroformeluate is
col l ected and concent r #éd o\gWE\E,par s by ‘volume of 3 - (3-
C.'-53

(wherein R is an alkyl or alkenyl group, each having up to 1 carbon atoms),
which comprises reacting a quaternary ammonium salt represented by the general 45
formula:



methyl - 2 - butenyl) - 1,2,3,4,5 6 - hexahydro - 6,11 - dinethyl - 8 -
hydroxy - 2,6- nethano - 3 - benzazocine as a col ourl ess powder. The
infrared absorption spectrum thin | ayer chromatogram nucl ear magnetic 35
resonance spectrum and ul travi ol et absorption spectrun1of t he tonpound are

in per- 35 fect agreenent with thos® of 3 - enyl) -
1,2,3,4,5,6 - hexahydro- 6,11 - dinmethyl - 8 - hyH I“ll II" hano -
~benzoazoci ne obt ai ned by the nethod discl osed i n+~Japanese ate

Publ i cati on ®No. 21622/ 1965. WHAT WE CLALMGONE: - 40 1. A rret hod8 of
produci ng a heterocyclic conpound represented by the general 40 fornmul a:
(wherein Ris an al kyl or al kenyl grou each having up to 1 carbon atons),
45 whi ch conprises reacting a quater nary anmoni um salt represented by
the gener al 45 fornul a: 8 @ |

1,246,192 Ry [err] (wherein R Is %a@: defined above, Y is
hydrogen or a hal ogen and X err i W { ophenoxi de ani on. 2.

A method as clainmed in claimg S )3-met hyl - 2-butenyl . 5

3. Anethod as clainmed in claim1, exei nTR is cyghopropyl met hyl .

5 4. A method as clained in clalml Waerein Ris methyl. 5. A nethod as
clainmed in any of clains | to 3, wherein Y is hydrogen. 6. A nethod as
claimed in any of (whkrinMShal dieOsaBe WG iaf definddSabéle, Blis PABEdnioPR Hlo@A abdie phenyl

group. 10 Xe?;arzmlmét?dmaﬁé@ida%mgg% an of cI ai s 1I:to 6, wherein
X is chlorin m cal 8 % f“ylalmsltq;6
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