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L ‘.- INTERMEDIATES THEREFOR o
- ¢ (71) ... We, PFIZER, INC,, a Corporation organized under the laws of the
"~ © ' State of Delaware, United States of America, of 235, 42nd Street, New York, State
~ of New-York,: United States of America, 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
5: . performed, to be particularly described in and by the following statement:— . 5
* = = This-invention : -relates :to7 ¢ertain- novel “benzolclquinolines and more’
particulaily. to1,9-dihydroxyoctahydrobenzolclquinolines, 1-hydroxyhexahydro-
 benzolclquinoline-9(8H)-ones: and. 1-hydroxy-tétrahydrobenzolclquinolines . and:
" derivatives thereof useful as CNS agents, especially as analgesics and tranquilizers,
as ‘hypotensives in-‘'mammals, including -man, as agents for the treatment of 10
_ glducoma-and as diuretics. - o SO S B
As acceptable alternative nomenclature for the herein described compounds
of formulae I--1V is based-upon replacement of the root “benzolclquinoline” with
““phenanthridine?”. - Thus;-d,/ - trans - 5,6,6a,7,8,9,10,102a --octahydro- - .1 -
. acetoxy =98 --hydroxy --68 - methyl-- 3(5 - phenyl - 2 - pentyloxy)benzolclquinoline 15
becomes d,litrans - 5,6,6a8,7,8,9,10,10aqa - octahydro -.1 - acetoxy - 9 - hydroxy -.

6~ methyl.-:3 = (5-- phenyl - 2.- pentyloxy)phenanthridine.. . . . e
i+ :Despite the current ‘availability of a number of analgesic agents, the search for. |
new and-iiproved.agents contines, thus pointing to the lack of an agent useful for
20" the:control:of broad levels of pain and accompanied by a minimum of side-effects.. 20
The miost commonly-used agent; aspirin; is of no practical value for the control of
severe pain and is known to-exhibit various undesirable side-effects. Other, more-
. potent analgéesic agents such 3§ d-propoxyphene, codeine, and morphine, possess
addictive liability. The need for improved and potent analgesic agents is, therefore, .

25 " evident. . - . 25
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-- This. invention relates - to certain novel benzo[c]quinolines and nore
particularly to
1,9-di hydroxyoct ahydr obenzocl qui nol i nes, 1-hydroxyhexahydro-
- benzo[ c] qui nol i ne-9(8H) -ones and | - hydroxy-tetrahydr obenzo[ ¢ quinolines and
- derivatives thereof useful as CNS agents, especially as anal gesics and
(:>raan|I|zers as hypotensi ves in ‘mammal s, i ncludi ng man, as agents for the
t

L)t eat nent- of 10 gl.aucona and as diuretic..
As acceptabl € alternative nonenclature for the herein descrl bed corrpounds
of «Larmulaé 11\ i s based Uponld®@cenent of the roat "henzo[%] qui-nol rre"
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corresponding compound in which the alkyl side chain is directly attached to the )
.35  aromatic ring, rather than through an intervening oxygen atom; and 5 times as 35
: . active as-the compound in which-oxygen is replaced by methy lene.
- Hoops etal., J. Org. Chem.; 33, 29952996 (1968) descnbe the preparation of .
" the 5-aza analog of A""“"-tetrahydrocannabmol referred to therein as 7,8,9,10-
‘tetrahydro-1-hydroxy-5,6,6, 9-tetramethy1-3-n-pentylphenanthndme, but report no
40 utility for the compound. Beil, in.“Psychomimetic Drugs”, edited by Efron, Raven' 40 _
1 Press, New York, 1970, page 336 Teports the compound was “completely mert in- SN
animal pharmacology ' '
Hardman et al., Proc. West. Pharmacal Soc 14 l4—20 (1971) reports some
: pharmacological activity . for ' 7,8,9,10-tetrah dro-l-hydroxy-669-tr1methyl- -H-
2. 45 pentyl phenanthridine, a 5-aza A""""-tetrahy rocannabinol. o 45 .
: o Mechoulam and Edery 'in *“Marijuana”, -edited by Mechoulam, Academ1c ' '
Press, New York, 1973, page 127, observe the major structural | changes in the tetra-
hydrocannabmol molecule seem to'resilt in stee reductlons in analgesic activity.-

- Paton, -in Anntial “Review of Pharmaco ogy, 192 (1975).- presents.- . - .- g AN
- -genera’hzatrons on ‘structure-action _relationships - among cannabinoids. “The - 507 i f -
presence of the gem dimethyl group in the pyran ring is critical for cannabinoid =~ - .2, ’
activity and- substitution of N for O in the pyran ring removes activity. o R
- It. has now been found_ that certain benzo[c]qumolmes—' namely; 1,9-di-
.hydroxyoctahydro-6H-benzo[clqumolmes o, -hydroxyhexahydro-6H-benzo[c]-

55 quiroline-9(8H)-ones (II) and l-hydroxy-tetrahydroqumolmes (IV) are effective as -55
CNS agents, especially as analgesics and tranquilizers, as hypotensives, which-are. =
non-narcotic and free of addiction liability, as agents for the treatment of glaucoma

- and as diuretics. Also included in this invention are various derivatives of said
. . compounds which are useful as dosage forms and precursors therefor. The above- - - o
60 named - compounds and their derivatives have. the formulae I, II and IV.- 60
: Fompounds of formulae III and IV are precursors to compounds of formulae II and '



6, 6,9-ti al kyl - 6H-di benzo bdl pyran derivatives having at the |-position an

[err] dial kyl am noal koxy group active as psychot herapeutic agents' GCernman
Specification .2 451,934, published May 7, 1975, .describes 1,9-di- N
hydroxyhexahydrodlbenzo[b dl pyrans and certaiin 1- acyl derivatives t hereof k
havi ng 15 at the 3-position an alkyl or alkylene group, as-

hypot ensi ve, psychot.ropic, sedative 15 and anal gesic agents. The precurso
hexahydr o- Qdelbenzo[b d] pyran-9-ones used in their preparation, and which
are reported 'to have t he sane ut|I|ty as the correspondlng 9 hydroxy
conpounds, " ar e ' 1523 2

7, 1975. 26/ UYS.. 3856, 821, | ssued DecenberR34 1974 descr bes 4
series of»3 al koxy - - pstituted di benzo[b, deyr.ns havi ng
antiarthritic, antiinflap&tory and central nervous gystemactivity. Bergel

()

et al., JiChem Soc. @3 10194<tkunvest|gated tife re.lacengm% of the
pentyl grqyp at the 3-:03|t| . '

.6, 9-trimethyl - 25 - dAS
pentyloxy, hexyl oxy and
i nactivity. THe hexy! gy
activity at 10-to 20 ng
in,doses up to 200 ng/ kg A" O LA , '
Chent 16, 1200-.1206. R”973)‘30 4 redbr' a conﬂgrlso |
7,8,9,IC>tetrahydro 3-substi tlut ed- 6- 6, 9-tri met hyl - 6H-di - 30 , C
benzo[ b, dl pyran-1-ols in. ch- the 3-substituent is eOCH(err)CHll
[err] : oor [errﬂ) . The-ether side BRai n contalnlng
conmpound mas 50@bless aqjlve in central nervous sysglem activity than the
correspondlng conpound- i whi-ch the al kyl side chaigm is directly'.attached

to the 35 & aromati c Xi ng, - ‘rather. than through a |nterven|ng oxygen
atom and $:tinmes.as 8BC ' the conpound . i W ch.: ox&gen iS.
repl aced . Hi-met hyl en et &°% J..0g. Chefi, 33} 2995

$96( 1968)

descri be ‘the preparatlon of{ the % aza analoﬁ'ld
t et r ahydr acannabi nol -
t et rahydr.o-1 - hydroxysz 5
report no 40 ut pound.. Bei
edi ted by Efron Raven A4 25, NeW York, 1970R sRgEe 336
conmpound was’ coaneR' y |dtrt i anlnzkwpharnacology“N ar den et
West Phar macol -~ Soc. 14', 1h- 20 (1971) reports sone phar macol ogi ¢
activity, for 7,8,9,10-tet rBgydro- 1- hydroxy-6; 6; 9-tri met hyl:- 3-n- 45
pent yl phenanthrldlne a 5-afdD[err] - tetrahydrocannablnémﬁ

45

'wherem R is selected from hydroxy;- alkanoyloxy havmg from one to five carbon_
- atoms and hydroxymethyl;
-5 " R, is selected from hydrogen, benzyl benzoyl alkanoyl having from one 1o 5
VR five carbon atoms and —CO—(CH,),—NR,R, wherein p is 0 or an integer from 1-
o ~ to4; each of R, and R, when taken mdmdually is selected from hydrogen and alkyl
T havmg from one to four carbon atoms; or R, and R, when taken together with the
: _nitrogen to which they are attached form a 5- or 6-membered heterocyclic ring :
10 - selected from piperidino, pyrrolo,’ pyrrolidino, morpholmo and N-alkylplperazmo 10
' having from one to four carbon atoms in the alkyl group; - '
R, is selected from hydrogen, alkyl having: “Hrom''1- to 6 carbon atoms and
S : —-(CH,)z «Hs Wherein z is an’integer from 1 €0°4;:- _ s
—_ e Ry 18 selected from hydrogen, imethyl and ethly S -
T b R, is selected from hydrogen, —(CH,),-carba koxy hang from one to four : 15
ST S carbon atoms in the alkoxy group and y is O or an’integer from 1 to 4; ¢arbo- '
ai',

hyI 3-1i- penty!.;

% Proc

- benzyloxy, formyl, alkanoyl having from two to five carbon atoms, alkyl having
from one to six carbon atoms; —(CH,),—C Hy; and —CO(CH,),_ —CoH;: wherem :
: X is an integer from 1 to 4; -
20 R, is selected from oxo, methylene and alkylenedloxy havmg from two to four 20
carbon atoms; _ '
R’ is selected from R and Ro,
- Z is selected from; .
- ' (a) alkylene havmg from one to nine carbon atoms ' : N
25 (b) —(alk,),,—X—(alk,),— wherein each of “(alk,) and (alk,) is alkylene having 25
o, from one to nine. carbon atoms, with the proviso that the summatlon of carbon
atoms in (alk,) plus (alk,) is not greater than nine; each of mand nis O or 1; X is
selected from O, 8, SO and SO,; and



. . especially as anal gesics"-and

~ having fromone to four carbon a

Mechoul am and Edery in "Marijuana", edited by Mechoul am Academ c Press,
New York, 1973, page 127, observe the mgjor structural changes in the
tetra- hydrocannabinol nolecule seemto result in steep reductions in
anal gesic activity. Paton, in Annual Review of Pharmacol ogy, 15, 192
(1975) presents 50 general i zations on structure-action . relationships
yong cannabi noids.: The 50 presence of the gem di met hyl- group in the
ran ring is critical .-for cannabinoid. activity and substitution af ‘N or
|n‘the;pyran ang.reaneS acﬁi 3%,_ It has now been found that certain
2 -hen _Qulnolines. nanel el Qe gl Ry di oo 6t-ahi-ci-0—6H-BeRzot st ui nol i nes
(1), 1- hydrwxy beteceddyfetmo hyairbges,naahyd) pyriBf, piperidghii nol.i ne- 9( 8H) -ones ¥4) and
1-'hydr oxy- t-etr ahydr oqui nol i nes \ are effective as .55 CNS agents;. .
_ _ ics and 'qvfs, as hypotensives, which’are.
non-narcotlc_and%free1of.addjct-o iability, astagents for the treatnment
~of gl aucQpReaRe: @Selchddl @drh hdrogfthSMuord anduchietoj avdt hi s invention are vagious
_derivatives of 'said conpounds whi.ghyare useful as:dosage forms.and: -
precursors therefor. The abovg? E@Z)&'_nanéd - conpourids and thei-r . .

“derivatives have the formulag, |, Il an Huv - 60 Conpounds of™ ornul ae
~ 11 and1V are precursors.to ¢onpounds of‘??rnﬂlae'Lr.and .. . [err] ~
wherein [err] ~.is"selected fr (E“ : , - ~al kanoyl oxy having fromone to
five carben atons andfhydrOX-nét_fQ% 5. - - [err] is-selected from
. hyds ogenwhdsein W is silesteddygdm hydregend@gd having from one to fi ve ‘carbon -at ons
-and -CO-(err)p-ferr] ‘wherein p i or an.integer:from1l- to 4; each of
[err] and R3 when taken indiv HsWeel ected from hydrogen and al kyl
S _ [ C _ ; %; or [err] and [err] when taken.
- toget her aud dnfintegee fromt irto §and b & Owharcintepérdsomal to Sawithetbhprgvifothal o 5- or .
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‘pyrpol o, py ﬂﬁﬁﬂﬁﬁm A Jgﬁregdﬁgi celkiEsk yiAk a8 il aditionl 0 Mgyl no g rom

“one"to fQufsofes -naiam&mu&eu' fd H| Rapresgiitatiie of kxth s4lts asd mia¢reld  f r om hy §r ogen,
al kyl hawutidgaltsr oh 3s the ydmalloride, hy Omﬁa.%%]n“ﬁt% phosphgtecin .z is &n .

2
e

Ji'nt eger - ofgapi agid;saltyisucings the citrafe agck °’_S_X¥E e )gersy t°’-rf§5 #€ and ethyl; 15
- |1§ sel éﬁ%@w@mﬁﬁ: gﬁﬁ%’;ﬂ%ﬁﬁg‘% 1 -Xygﬂ?ﬁwa% @mene tyg four 15

car.bon atsgifgmaten t he ‘al koxy group and y is 0 or an . integer.froml to 4;
car bo- Compounds having the formulae I, II and III above contain asymmetric o
o centers at the 6a- and/or 10a- positions. There may be additional. asymmetric o
centers in the 3-position substituent (—Z—W), and 5-, 6- and. 9-positions. . o
20 - Diastereomers with the 98-configuration are generally favored over the 9a-isomers 20 -
- because of greater (quantitatively) biological activity. For the same reason, the '
trans(6a,10a)diastereomers of compounds of formula I are generally favored over
the cis (6a,10a)diastereomers. As regards compounds of formula II, when one of R, .
. - and:R, is other than hydrogen, the cis-diastereomers are preferred because of their -
25 - - greater biological activity. As regards formula IV compounds, asymmetric centers 2§
: exist at the 9-position and in the 3-position substituents. Among the enantiomers of -
-a given compound, one will generally be favored over the other and the racemate. . _
because of its greater activity. The enantiomer favored is determined by the N
o procedures: . described  herein. ' For example, the l-enantiomer ' . of o
30 5,6,6a8,7,8,9,10,10aa - octahydro- 1 - acetoxy - 94 - hydroxy - 6p- methyl- 3-(5- 30
e phenyl - 2 - pentyloxy)benzolclquinoline-is favored over the d-enantiomer and the - . " .
racemate because of its greater analgesic activity. For convenience, the above
formulae depict the racemic compounds. However, the above formulae are
: considered to be generic to and embracive of the racemic modifications of the -
35 .. compounds of this invention, the diastereomeric mixtures, the ure enantiomers
e and diastereomers thereof. The utility of the racemic mixtures, the diastereomeric .
mixtures.as well as of the pure enantiomers and diastereomers is determined by the:
biological evaluations déscribed below. . -~ - . L
" Various intermediates. useful in the preparation of-compounds of formulae I,
40 - IL, II and IV have the formulae ' . o ' _

9 oy KO 0 O




benzyl oxy, fornyl, al kanoyl having fromtwo to five carbon atons, alkyl
having fromone to six carbon atons; -(err) and (err) wherein x is an
integer froml to 4; 20 [err]_Ls sel ected from oxo, nethylene and
al kyl enedi oxy having fromtwo to four 20-carbon atoms; R is selected from
R and [err] Zis selected from (a) al kyl ene having from one to nine carboir)
1¢

atons; 25. (b) (alk )-X(err)- wherein -each of (alkl) and (err) is

al kyl ene having™ 25 frromone to nine carbon atoms, wth the proviso that

t he sunmati on osf car bon atoms in (err) pl q%-,éﬁskZ) i's not greater than s

ni ne; each of -FA-aRe—A—+s—O—or—t—XTS" Faeueu Fromro, S, SO and SOz, and

4 LS S S 1,57.%d228 ... .
4 Wis selgcted from hydrogen ‘met hylo,-'- pyridyl, pi per|dyl vvherel n [err] S
sel ected from hydrogen, fluoro and ck or o; and [(e{r] 5 - wherein [err]
i s selected from hydr.ogen and - 1_. ‘5 ais-
anlntegeF«fromI toSandbrsOor g om’l t05 with the

prowsothat the. sumof a and b i s .not g | 26 5;- and the ketal s of
conmpounds of. fornulae 11, 111 "and |V yhef € tal noi ety has fromtwo
to four car: boP( at ons.. 10 .. Also TN s invention are

phar maceut i cal Iy acceptabl e acr d addi R#0 sggts oz" onpounds- of -
fornulae | and 11. Representative of sugh sdlts are mneral acid salts such.

as the hydrochl ori de, hydr obr omi de, 'sul tte, 6mtrate phosphat.e; -organic
acid salts such as the citrate, -acetate, sulfQ8Rl i cyl ate, -tartrate,

gl ycol at e, -nal onate, nal eate, fumar ate' mal ate, 2- hydroxy 3- napht hoat e,
panpat e, -sal i cyl at ewhq!'gm .succi nat e, gl uconat e,

nmandel ate, - | act ate and&rﬁﬁgﬁ%ﬂ@ from h;ﬁ gﬁ i‘%ﬁgﬂ@(’ a’g;prrpounds havi.ng. t he

formul ae I, 5and IIly’a QM Ect &0 hiddrogey TivEth 1| ethgdem{lebemzylat t he: 6a--m%nd/or5
| Ca- posi tg’ons. There dnedsmfdhc fcu lae \/ lgg; t Eé\gﬂ H JOREn
X %g%?t‘\ gg&fg (seMir

3-posi tion substitu Z; ‘Z‘ ek S%“a
Di ast er eor&?r S with Héifs%dy%sraﬁ itdIMBALLed V, W1 aad/ ol thé)ﬂ-ﬁﬁsnidne
9a-1 SOMEr & 2qgbecaussinte -ggscsmberub fiyismn(-+-Z 2W)wad, pf casrsel ao gherriositionsi d.gint y . 10

thet1Fposition substituent. The 2- and 7-pos1tlons m formulac V—VII correspon
For the same reason th:t6lfgld the 3-pos1t1ons, respectlvely, of compounds havmg formulae I IL 11T and

. -
S _ - Favored, because of their greater blologlcal activity relatlve to that of other :
15 compounds described herein, are compounds of formulae 1 and Il where R and R 15
' - are as defined above;
R, is hydrogen or alkanoyl;
R is hydrogen, methyl or ethyl
and each of R, and R, is hydrogen or alkyl;

20 - Zand W have the values shown below: = - o C 20 .'
| o . Z _."m_-n'.. W :
alkylene having from 5to9 — — HorCH,
' carbon atoms .
bt h f 2 5 CeH;, 4- FC H
L " alkylene having from to5 — — GCgH, sHe, 4- _
25 carbon atoms o ' CIC,H,, 4-pyr|dy1 . 25
—(alk)e—O—(alk)— 1 1 (GHy4FCHu4
—(al. ')'". alky) o 1 ICTCSH,,, 4-pyr|‘dyl
1 0
- -  _(ak),—O—alk),— 1 1 {HorCH;
S U : oo 1 0 {HorCH, '
Preferred compounds of formula I are those favored compounds descnbed .
above wherein R represents hydroxy and which have the trans- configuratlon
Preferred compounds of formula II are those wherein R, is oxo.- - -
- 35 Especially preferred are those preferred compounds of formulae I and II . 35

wherem :
R is hydroxy (formula I only);
1 is hydrogen or acetyl;
' R is hydrogen; - : o R L
4. . R. is methyl or propyl; - . _ : . _ 40 -
: o is hydrogen, methyl or ethyl; : :
when Zi is alkylene havmg from 2 to 5 carbon atoms W is phenyl or 4- pyrldyl



trans(6a, 10a)di astereoners of conpounds of formula | are generally favored
over the cis (6a, |0a)di astereoners. As regards conpounds of formula |1,

when one of R4 _and:. [err] is other than hydrogen, the cis-diastereoners are
preferred because of their 25 . greater biological activity. As regards
formula IV compounds, asymmetric centers 25 exist at the 9-position and in
@Te 3-position substituents. Among the enantioners of a gi.ven conpound, one

I'l- general |y be favored over the other ‘and the racemate because qf its
eat'er act i vi ty. The enant I omey ..

%{é)r ed is determ ned by the R ocedur es
de : _

‘5, 6, 6[err] meszgsmlk,na{@pca]k,),,emm @s 0 anH n-is acﬁk,nmlkyleﬁ{:err] h\y.d"roxy-
. 6[err]- ﬁjm‘lfo e to mne. car 15 hyd@gen ‘p‘eﬂhp enzo[ c] qui nol i-ne i's
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4015 4nilined dnd whivt chnbedrameovet lneddr oomiuioaewhlch do not cause undesired 15 40
[err] re aptions at_other sites of said compound or of products prggd rom. .
s and [ SESHIEEARIA Gy o i) j% SRR s sel ccted from
_ 'hydr oger(cna,rmL Fonand; aliryl hat: gltsorﬁehe%tm rogen, nethyl., ethyl and
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_ easnly removed to permit restoration of the hydroxy groups. Methyl is favored as a
protecting alkyl group since it is easily removed by treatment with pyrldme hydro-
chloride. The benzyl group, also’a favored protecting group, is removed by .

30 catalytic hydrogenolys1s or acid hydrolysis. 30
When Z is —(alk,),,,—X—(alk,) , Y, is preferably benzyl or a substltuted :
benzyl group since 1t can subsequently be removed without detriment to the Z
group.
o The protected: amlme derivative (VIII) is then converted to a compound of - g
35 formula IX by known technology as described herein. - - 35
An abbreviated reaction sequence (Flow Sheet A) for preparmg representatlve' ' '
- compounds of formula V beginning with a 3-(protected hydroxy)-5-(Z-W-.
- substltuted)amlme (VIII) wherein —Z—W is OCH 1s given below

S 4o



the | -position- substituent. The 2- and 7-positions in fornulae V-VII
correspond to the 6- and the 3-positions, respectively, of conpounds having

formulae 1, 11 111 and Favored, because of their greater biological
activity relative to that of other 15 conpounds described herein, "are
conpounds of fornmulae 1 and 11 where R and [err] 15 are as defined above;
[err] is hydrogen or. al kanoyl; R5 is hydrogen, nethyl or ethyl; and each g} '
[err] and [err] is hydrogen or alkyl; 20 Z.and ‘W have the val ues 6
shown bel ow: . ' - 20 Z . m n

W al kyl ene havi7r:g +—eH-B—te—G——— H u}’57|_|9£|28|11 carbon atUnF—a'I-k'y'I?rre—L
having from=2 to 5 - - Q@gr] 25 - car b¥ei3at ons

err s o 28 [err]. Preferred] conpound of or nul a
.[1 a]re t hose fa\fc!?.% thFp | ] ' e T0oRC]

~descri Bed abovepwher efh-INr epr g€ent s hydr oxy
and whi ch have-th ns-kon) ijgur a %ﬁ?cﬂ?&oeﬁed -co ds of formula Il °
are those=wherein [err] #SN3ON35  HOAc Especia preferredhgr e those
preferred conpounds cBH30or nul ae NHand 11 35 whelan: R is l'_‘ydro 7 (formula .
| only); [ery] is hydrogeId) acetyl; R5 is hydrogen; 40 § 4 1S

met hyl :or propyl; , , _ o '([-AO_ [err]
i s hydrogen, nethyl ar ethfyl; when<Z ngrapbky dpa)/l ng frpm2 to 5 carbon
atons Wis phenyl or 4-pyfidyl; Eiﬁsgﬁﬁw’ . S
6 when Z is -(err)m(err)- wherein ming 0 dnis 1, Qalk Ha.is al kyl ene .
having fromfour to nineg/ carbon atons, W
i s al kyl ene having fronffive to nine carbwp
Additionally, the favoyed and preferred cl:
fornulae B - OCH3 0

Ry QOCHgEROBr phpnyl; and when Z

ZNINBHA ki ot o of
OCHz

» (1) C1CO0CHs - COOR®

¥ @ o~ o
XS

"n o .(_—h_)" S _'..(V“'C)

-.-R® in the above flow. sheet represents alkyl having from one to six carbon
. atoms. (R, for the purpose of illustration in the overall Flow Sheet, is represented
. - as-hydrogen. However, in the sequence VIII » X or VIII » V—B, R, can be
5 hydrogen, methyl orethyl) - . . . . . S )
- " . The 5-substituent of formula VIII compounds can be group —Z—W desired in
compounds of formulae II or I, or a group readily convertible to said.group. When
the'Z moiety of group —Z—W is —(alk,),,—X—(alk,),— wherein X is O or S and '
each of m and n is 0, the S-substituent, when W is hydrogen, is —XH (i.e., OH or
10 SH) or a protected —XH group of the formula —X—Y, wherein Y, is as defined 10
. above. When, of course, —Z—W is —(alk,),,—X—(alk,),—W whereinmis I,nis 0. :
. and W is hydrogen, the 5-substituent becomes —(alk,),,—X—H. The —XH group .
is advantageously protected in the manner described above. .

Py

s
i

. - The appropriate 3-hydroxy-5-substituted anilines discussed above are reacted, - :
15 preferably in the form of derivatives in which the 3-hydroxy group (and 5-hydroxy: 15
- group if one is present) is protected as mentioned above in order to achieve



5 11, 1V, V, VI and VIl are those conpounds having said formnul ae

rhrch serve as b5 |nterned|ates for the favored and preferred conpounds of
faormu A ] J ]
t han hydrogen aIkyI and [err] aIso serve as |nterned|ates for fornulae I
and || conpounds wherein [err]is hydrogen, alkyl or [err] 10 The

Cunds of fornula V are prepared from appropri ater substituted 10
2 .nes, e.g., 3-hydroxy-5-(Z- Wsubstituted)-anilines (VII1) or =
er
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protectin r Pf‘,gé "s“ ity M nce |ts
i mpor t anea%s'fgagtm& "ﬁf B @EE}S} 3 ﬁi%gaéﬁen'gr descri bed
above. . réﬁlitﬁedse ect | on and | dent | f i cation of appro r| at e rot ecting groups
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and effe mg,{is gEneya 'y use ek ‘t ng group are
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duffick B0XE -dchibwest r at ed reaction
se encesatis[abtoeyhcmlvdsuo:tsharceticomd ISb®ed1 iy rcuelptmmmmts ® %ahiratey renoved to

perdi t Tat dro ed as 28 pr ot ecting

alkyl or gi @‘& ﬁgz“&ﬁ srl ‘“n&'igih“d Y °§Ji o’.ﬁoyrl di ne gy dr o-

chl ori deexa bor. yﬂtitlb- ﬁ@acldaan aamy ypfogérraﬁdm eroadp ' renmoved by

30 .- catltalb' s ndatin mrdevg it eonggni Yeler til@ to ecarﬂed :

30 %en Zuetta% cL pr res at préssures under § obeﬁr a S2l§bst Mt ut ed
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' 7 m tmum, alladlum rhodtum, st
benzyl gRHE withn sshtres% Wit tto Qugerdetri ment . to the

Z gr oup. afhiteplprioteqr,t200D @yl Inr addlttdetor suettqatab'st(s which rell@tetdaemomo nverted:-to a

ound ¢ E%?S thls S“fPoP Pﬁ CFEH&%& %%?@9”&“ dedic?s bed herein.
n ab Eﬁ'o zfY o s@bstiRft&Par i H’Q
I’ epr esen%aﬁdyw&talﬂiﬁmm & wifl ogsati nah Niyisweasdn, methyl prot ected .
hydr oxy) -o5-efhyt hhburatdysit)remteddl)‘amtmtlnes(wpﬂ 1'0} tlrsh%ra@ﬂ/nr 5ydapRys [er r] is given
bel ow: groups of formula VIII reactants
Ig : .Alternatively, compounds of formula X' can be prepared du'ectly from - - 35
compounds of formula VIII by reaction of formula VIII compounds with an. alkyl
. 3,3- R4R,-acrylate in acetic acid. The reaction is conveniently carried out by
reactmg equimolar quantities of the alkyl 3,3-R,R;-acrylate and disubstituted
- aniline (VIII) in from 0.1 to 2 equivalents of glac1a1 acetic acid at temperatures .
40 .ranging from 0°C. to the reflux temperature. - 40
' Alternatively, compounds of formula V—B may be prepared directly by s
condensation  of equimolar quantities- of VIII with the appropriate substituted
acrylic acid (R,R,C=CH—COOH) in pyridine hydrochloride at 150°—200°C
In addition, when the R,,R; groups are both alkyl, treatment of VIII and the :
45 alkyl R,,R, acrylate in a reaction-inert solvent, e.g. tetrahydrofuran, with mercurlc 45
acetate followed by reduction with sodium borohydnde gives X.
Direct conversion of compounds of formula VIII to compounds of formula X
is also conveniently achieved by treating a 3,5-(diprotected hydroxy)aniline hydro-
chloride with an excess of an alkyl acetoacetate, e.g. ethyl acetoacetate, in the :
50 - presence of sodium cyanoborohydride in a solvent such as methanol, - - 50
: _The alkyl 3-anilino-3- (Ri)-proplonate (X) is then cyclized to the corresponding
2-(R.)-qumolm-4-one (formula V—A or—B) by means of a suitable cyclizing agent -
such as ‘polyphosphorlc acid (PPA), hydrogen bromide-acetic acid, sulfuric acid; .
_ oleum (fuming sulfuric acid), fiydrogen fluoride, trifluoroacetic actd phosphonc -
55 acid-formic acid and others known to those skilled in the art. Ina modtficatlon of = 5§

- this conversion, the alkyl 3-anilino-3-(R,)-propionate (X) can be converted to the :
corresponding acid by, for example, sapomfical:lon of the ester followed by
acidification, prior to cychzatton : :

i ‘The ether protecting, or blocking, grou;k:ls on the 3- (and 5-)hydroxy groups can
60 ~ be removed at thie time of cyclization through the use of hydrobromlc acid in acetic 60
.acid as cy¢lizing agerit and deblocking agent Hydrobromic acid, 487, aqueous, is - '
generally used since it affords satisfactory cyclization and deblockmg The reaction -
is conducted at elevated temperatures and desirably at the reflux temperature.
However, when Z lS —(alk,),,,-—X—(alk,),,— cye ization condlttons such as -
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1,579, 228 _ »
77 [err] in the above flow, sheet represents alkyl having fromone to si

' ' ' Il Flow
carbon atons. (err for the purpose of illustration in the overa

uallal Dt X or
Sheet, is represented as hydrogen. However, :i-ithe Squﬁnlce) Vll'lhla [err]
Vi Iee[érr] V-B, R, can be 5 hydr ogen, nethyl, or ?Z-zvldesi ® din
5-substi tuent 1'of formuta VI conpounds- can be group

conmpounds of formulae It or |, or a group readily convertible to sai:

i is - r) - X- (al k2) - ‘Wherein Xis 0
group. Wen the 2 noiety of grouyp -Z-W is 4 f£hE) (_Wi)Q onereln X1s 04D
or S and each_of m and M IS 0.1 ne—ﬁ—su-bs‘t-ﬂ—t-heg—wh&L- : ) 2
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. . Ie ; tafyfio /ydr I Sultt S-are palfadium or 1
present):is protect e‘iﬁ%‘% d;b vgl(c!?z!?%"% en s%pégtse% on carbon. Alternatixely, ,t%_ey can lcs 8 '
' T i is usi i acet] i ourse, when gnou
sati sfactory feacti oenan st BRI s SHE R
- ; ' i t : afzh t ) ormu
acet oacetate, i t-hefé)g%?%%ﬁ;m 4t 3 phich eﬁor(én'sdtliisfactbfy%lgws] arkiCermnAGleYdrat € o

[err]-[(3-protected ild Con 6616\?{3&%&;15&5{: ﬁgng:qs' a@y{ f%w;l%gségtmmmé&ﬂw-s uch
| anyipTredcioe @itlo fl ll"é.b I ch
as benzene or tol ue_ﬂ&‘%{ﬁﬁ%m ér?j'tfoltf Ui}xyéﬁ?\ﬁg&&oﬁfwrg o] sy
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(1 X). The reaction i earbkRy aletivati OFEE:E%F _frg,g the
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zing, a, : opi enoval of ~water. 25
can other 10 sol V@moﬂﬁd‘; %gﬁﬂﬁk@,&%&&iﬁ b rgqu prareepsarsitroteated
10 Favored protecti g%w@ht.@ﬁltf. _Sustitut @oﬁ%g;néghéfﬁ?wgn‘éﬁsl I_y

. o c agidtadstin agil tQredié DOMPbEH
reactants are met hy'lh’_'ydr Xy protecting group oglgrogps are berrrl?yl or substituted benzyl, regeneration
prepared, aff®@od  of the hydroxy groups is accomplished by catalytic hydrogenolysis. A carbalkoxy = 30
o . group if present on the nitrogen atom is unchanged by this reaction. It can, if
desired, be subsequently removed by treatment wit hydrobromic acid-acetic acid
- or any of a variety of acids or bases. Removal of the benzyl protecting group by _
‘treatment with trifluoroacetic acid also removes any N-carbalkoxy group present. _
35 .. When the —Z—w substituent of formula V compounds is —XH (X = O or S), 35
and it-is desired to have said —Z—W substituent represent, in compounds of :
- formulae Il or 1, a group —X-—(alk,),~W wherein X is 0, 8, SO or $O,, and W is
as previously defined, conversion o group —XH to grou —X—(alk i
‘conveniently and advantageously undertaken at this point in the «pverall2 reaction :
40 . sequence. Thus, the 7—-XH group of formula V—B above represented, for the 40
“ - purposes of illustration, as —OH, is transformed by the Williamson reaction with :
the appropriate ‘bromide [Br—(alk,),—W], mesylate or tosylate, to _group
- —O0—(alk,),—W (formula V—C). : o ' L
: : .~ - Similarly, when group —Z—W of formula V is —alk,)—X—H, its conversion .
45 to —(alk,}—X—(alk,),—W wherein n is 0 or | and W is other than hydrogen is 45
i ~ conveniently undertaken-at this stage of the reaction sequence via the Williamson -
reaction, T . g S :
_ (A variety of groups, such as those included within the definition of R,, can be
used in place of carbalkoxy or carbobenzyloxy in this favored method to mask the
50 nitrogen against protonation. o _ e . - :
] if not already present in compounds of formulae V—A, V—B or
V—C, can be introduced prior to formation of the hydroxymethylene derivative -
(formula VI) by reaction with the appropriate Cl—R, or Br—R, reactant according
to known procedures. Of course, when an acyl, e.g., acetyl, group R, is desired in :
55 . products of formulae I or I, such ﬁroups are generally introduced at that point in - 55
. the reaction Sequence (Flow Sheet B) following - formation of formula II -
compounds wherein. R, is hydrogen; ¢.g.,; by acyldtion® with the appropriate acyl
halide according to known procedires, G e
Compounds of formula V and, of course; of formulae:V—A, V—B and V—C,
-60 are converted’' by the following illustrative Sequence (Flow Sheet B) to . 60
representative compounds of formulae I and I (Rz=H in the illustration),
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satisfactory yields of conpounds of formulae | X and X and are conveniently
renmoved. 15 The al kyl [err]-ketoester, preferably one in which the
al kyl group has fromone to 15 six carbon atons, is generally used in
excess to insure maxi num conversion of the aniline reactant to the
corresponding alkyl [err]-anilino-[err]-acrylate (IX). Ten to twenty
percent excess of alkyl [err]-ketoester is usually suffici.ent to achieve
‘Jatisfactory conversions. Acetic acid is used in catalytlc anDunts'{o
cilitate 20 reacti on.
AN I(\/I Ferr]-amhnn fl-"ggizzgur‘r\/l ate (IX\ is then I‘P(hl&ﬂ to the
"correspondlng aI%”j 3(i(3 protec ed hydroxaﬂ 5- substltuted - -
- ani | iflok-Shde®4) - py opi gnat e (X)) by, for exa Ieosod Hm bor ohydr.i de- acetic

Il

acid andBcat al yti rogen_-atl on r ef.e st i's platinum di oxi de

si nce H=eonve N Psrmi t Heh 5on' --'ed out at low.

pressures, i.e. sure;-um—-&e-w a gdt al ysts such gs nobl e
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can be us%d‘%l ong Wi t? pre res of hydro gi ng frotaWbout  at nospheric
jon tgyguch cat'ef ysts
be carried out using

s catal yst,

to super- at.p pherlc e.g., 2000 p.s. |L*In-adbf
-which are heterogeneo”s catal ysts, ‘this step ca

honbgeneous catal ysts such as 30 .~ WJ] ki nson
tris(triphenyl phosphi ne)chl-ororhedi un(l) ..

S course, when
the protecting group or groups are benzyl or -su

gHBTGQe@'?ﬁGHZy :catal ytic

hydrogenation will result in their renoval. For $§$§ E’g’a@n rret hyl or -

et hyl groups are preferred as protectlng groups t and/ or 5- hydroxy
groups of fornmula VIl reactants. 35 ternatively,. conpounds of
forrmul a X can be gpr-epared di rectly fromO 35 conpounds - of formJJ a VI I

by reaction of fd
.acetic acid. The
guantities of .t
cin from0.1 to

mul a VI II corrpounds wilt h an al kyl 3, 3-R4R-acryl atg
gcarriged opy by reacting equi m)l ar

3 [errkoncryl ate and |sust|tuted aniline (Vi)

W cayi c/agi g8 ten’peratures*ﬁ40
of | rrperatur.-.- _.

LYK of formula V-B mar ed d|rectly by
‘condensati on af ZeqONfrol™ar” qigntyti es of VIRL wikh the apr‘a’r—bprl ate -
substituted ac¥yliclacid (err=CHCOOH) in pyri dl ne hydr ochl ori de at
_150[err]-2-00[(-.1&r)r] I addition, when the [err] Hups are both al kyI

" treat nent -of I'll and the 45 - al kyin [ laa Oﬁ@{ln a reaction-inert
sol.vent, e. g. tetrahydrofuran, vvlth gr():uf{is Eigget le f.ol  oned by .
reduction with sodi: rbtp/dﬂﬂglydrl de gives &ermvabp/e éﬂjﬂ'v@r él on. of corrpounds

of formul a VI I to orrpounds of forrrula
H H -

T

o

. [+ cis nsomer]

_ The qumolmes of formula V are converted to hydroxl};methylene derivatives of :
5 formula VI by reaction with ethyl formaté.and sodium hydride. This reaction, a 5
' formylation reaction, produces-the bis-formylated derivative (VI) in excellent  yield.

. Treatment of the bxs-formylated .derivative with methyl vinyl ketone- gives a

mixture of the corresponding mono-N-formylated Michael adduct (VII) and 1,3-

: bis-formylated Michael adduct. The two products are conveniently separated by
.10 column chromatography on silica gel. 10

' The conversion of compounds of formula VII to compounds of formula III is . :
- achieved by an aldol condensation of the mono-N-formyl compound of formula



I's al so conveniently achieved by treating a 3, 5-(di protected
hydr oxy) anil i ne hydro- chloride with an excess of an al kyl acetoacetate,
e.g. ethyl acetoacetate, in the 50 presence of sodjum cyanoborohydride

in a solvent such as nethanol . so' The al kyl o
3-anilino-3-(err)-propionate (X) is then cyclized to the correspondi ng
Q

2-(err)-quinolin-4-one (formula V-A or -B) by neans of a suitable cyclizin
agent -. such as pol yphosphoric acid (PPA), hydrogen bromi de-acetic

acid, sulfuric ?C' d, oI eum (fum ng sul furig7 3 2gd) hydrogen fI uori de
trlfluoroacet - : O
to those skiM ed i nVlIhd‘hartB-bis-lﬂormylat;dl Mmmell adyucif wh5!5 sublpcsectomvtéc sdldnh, t he
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acidification, prior tp cyclization. The ether protecti dél'ébl ocki ng,

groups on- he. 3-(and Sk ups can 60 0 t thetirre_of
cyclization through ' bg,C. aci d N
cyclizing agent and debI ( rom c\

general |y uséed since ¥
The reaction is conduct (f d tenperatures gl S i -

refl ux tenperature. Ve | Z_jﬁrr cycRyzat ||on condl ZI s such
as 9 R 1,579,228 H '
9 pol yphosphoric aci d or ﬂ’l’lfé roacetlc acid nust be used to avoi d-

cl eavage of the ether ar thi (VRO li'nkage. - Al t ernati yeil-ya) t he prot ectl ng
group (.or groups) can be renoved 'subsequent 'to the. cycllzatlon reaction.
Hydr obr.oni ¢ "ad d- acmtasouraealdiomaee mlmﬂh%not avor ed agent

f or - ok
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groups such a0 net e l!ecah lthlmenthem@t ’é&‘tqfﬁ §b

benzyl or ®ubsti tut Ei%n Py Lﬁtﬂﬁﬁiitﬂ u‘.’#‘ |

cat al yt i ¢ hydr OgenoihYt‘éini?atlo lbl'tt Qired transiicet o‘he&ﬁ’&‘orﬁﬁl sLtm @fajor lﬁo@hﬁt i num
especi al l y when su alynmjredumoapmla nol&lleumﬂatfamdywhenhkwcmdmtdn@meemww by

sol vol ysi s usithg 't rees mejo fé’éﬁ‘ our se ont ai n&
sul fur, acid debenz }Jd ?b Tduﬁ; E‘ “}&"#ﬁﬁﬁw ecit Ry s°"§e A
f avor ed met hod for séweatﬁerranﬁﬁ‘aaenwbbmrstaﬁémg:m eigo QdxidationTad avi noed. by S
formation of purple to red colors. Formation of the colored by-products occurs
20 even when the hydroxy ketone is subjected to sodium borohydride reduction. It has. - 20

been found that formation of the colored by-products can be prevented by .
acylation, particularly acetylation, of the 1-hydroxy! group (OR,) with acetic
anhydride in pyridine, and by formation of acid addition salts, e.g., hydrochlorldes .
The acetyl derivatives are stable upon standing and even when subjected to further

25  reaction. 25
The aforesaid colored by-products are believed to have a quinonoid structure .
— - arising from oxidation of the 1-hydroxy group (OR,) to oxo and introduction of a

second oxo group at the 2- or the 4-position. The by-products are themselves active
. ~ as CNS agents, especially as analgesics and tranquilizers, and as hypotensives, and _
30  are used in the same manner and at the same dosage levels as are compounds of 30
formulae I and II.
-Reduction of the 9-oxo group of compounds of formula II, and preferably, for
reasons of stability mentioned above, of the acylated derlvatlve of formula 11, via
o - metal hydride reduction affords compounds of formula I wherein the hydroxyl )
= .35 group at the 1-position is present as its acetylated derivative. Sodium borohydride 35
' " is favored as reducing agent in this step since it not only affords satlsfactory yields
of the desired product, but retains the acetoxy group at the 1-position, and reacts
slowly enough with hydroxylic solvents (methanol, ethanol, water) to permit their
use as solvents. A temperature of from about 0°C. to about 30°C.is generally used. :
40 - Lower temperatures, even down to about —70°C., can be used to increase 40
' ' selectivity of the reduction: Higher temperatures cause reaction of the sodium
borohydride with the hydroxylic solvent and deacetylation. If higher temperatures
are desired, or required for a given reduction, isopropyl alcohol or the dimethyl.
ether of dlethylene glycol are used as solvents. A preferred reducing agent is
45 potassium tri-sec-butyl borohydride since it favors stereoselective formation of the 45
9a-hydroxy group. The reduction is conducted in dry tetrahydrofuran at a :
temperature below about —50°C. using equimolar quantities of the 9-oxo
compound and reducing agent.
o Reducing agents such as lithium borohydride or lithium alummum hydride :
50. require anhydrous conditions and non-hydroxylic solvents, such as 1,2-dimethoxy- " 50
“ethane, tetrahydrofuran, ether, dimethyl ether or ethylene glycol. '
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15 compounds of formula V which affords satisfactory yields and

permts use of 15 relatively mld conditions conprises conversion of

_formula X conpounds to N _carbal koxy derivatives wherein the N carbal koxy

group has fromtwo to five carbon atons by reaction with the appropriate

al kyl or benzyl chloroformate. The N-carbal koxy. or carbobenzyl oxy

derivative of formula X is then cyclized by means 20 .of a

o phosphorl c acid to the. correspondl ng N-carbal koxy or .car bobenzyl oxy 20
' derivative of formyl, 2\5 corrpounds ~The N-s,ubstitut (

._'deLdZa.t.u.ec Qf—fostal ' s2ed to the

“car r espondi Aleeudly, I‘alnds mb&t debikrbiycl )em[ﬁm(ncpraﬁm&nmbdll bspdmﬂb!yl)osés subst i ed

ani | i nolwlsr{lethlc n%gpfat?{y'dda ljcgier qr e '(FFH"'Z&WGH"“'%I yphosphoti ¢ aci d

gen;r el Is{“ﬁSF‘Qw ey A aé'ﬁg éaﬁﬂhzatgr‘f:n‘mef erred cyclizing

: other noble metal supported or unsupported. - C‘s)rrpounds of
forful a V iThewhétglhted tdemhwhscokyorgnbuph cqaye&pm/epcd)toetdm ed and in M| ch

Cthe nit r%g:%aélmﬁi’@m@lﬂ%%@t%ﬁ ociclegvess o bapekd goun by stapdard ed wi t h

hydrobr o GlofhieACEL! a3 dl Ry Bnffouk@NRAM i 1 £rOpfoRd V- A n the
‘hydjgoxy mré Qﬁ&%ﬁﬂs@bwh éﬁgm’fmsfé't’.ﬁemanzwé ket m;ipgﬁndk wted beo'Zyl
_regeneratonmﬂaeam—lv with the apgivepriagechl pralylenedi avingtwe by cat al yt| c
hydr ogen‘@ll ﬁ%" "sarb°A"l_é‘%f ea;‘gsgwgsm@ﬁyf ﬁ xmg@ihﬁ,l uie Di trogen atomis
unchangelf poﬁﬁihg‘k&ﬁ@ thidketal Fa‘ﬁﬁeﬂholiz et & 3uné smgent |y renoved by
tregd menfi9ém)t h hydr obrom ¢ aci d-acetic aci d or -any of a var| et w5of -aci ds or

bases. Rem)(\kalilpogﬂdst éorn@hz vh @Jtp%@thb’# f% Ir'ﬁvav I with
trifluor gg?gﬁ;%@ p?@)r %; 13 ?{)2' a&m Qresent. 35
When t hecgn l'a Vé8Nmil@lco dl(i 9 o&ﬁémﬁkUB iespéndingH-( X = 0 or S);
35 20nd |meuh$lendueeom nct diydhrwoeatls&pdda@nw thes Qmsthy mewpmp@gdesent in

_'.comi)ound Pff?f ymegyl deriva t“grg {paghygirotugen is in Xis Og'S, SO
dz? 45'&%111)5 f%?fégfm /QLaiio i gerbkalyP - XH to group

- X— 4 ( al %}\duaw in tbtsahgmm a-rziidtwlﬁa lyadl \dimdtny ethes(dighmedl e aken at this
~ poi 2§ ‘i nbarkwe. nméuealls n¢telasdatﬁd)hut41@ dlrect!?e(mﬂeﬂ?éé"“hm%“e hyfirogen XH gr8up ef
fornul a ReA I%Po Ilpfn uditnpﬂmsewhere e aldhy prQSﬁEROiCs Illustration, as

- O, s tﬁlﬁﬁsgm ound %ﬁgt el CS SF1bw 3Béct Tbeldwt: ﬁ the- appropriate broni de
- fBr-(al k2)n- W, rresy ate or tosylate to group -O(err)- ‘W (fornmul a V-Q).

Simlarly, when:group -Z-W “of formula V.is -(err)- X-Hits conversion 45
to --(err)-X-(err) -W wherein'n is 0 or I and Wis other than hydrogen
is 45 conveni ently undert-aken at this stage of the reacti-on sequence via
the WIlianson reaction. A variety of groups, such as those included mnthln
the definition of [err] can be used.in place of carbalkoxy or
.carbobenzyloxy in thls favored nethod to nask the -

-~




50 ni trogen agai nst protonation.

50 Goup [err] if not already present in conpounds of formulae V-A V-B or

V- -C, can_be introduced prior to formation of the hydroxymethyl ene

derivative (forrmula VI) by reaction with the appropriate [err] reactant
according to known procedures. O course, when an acyl, e.g., acetyl, group
[err] is desired in 55 products of formulae I or |1, such groups are ‘
general |y introduced at that point in 55 the reaction sequence (Fl ow
Sheet B) following formation of formula 11 conpounds wherein [err] 13 >
hydrogen, e.g. 13by acylation-with the appndedd: 2cy ' .
known procedures ﬁpnpgﬁ EAﬁf formul.a V- and of cour of formul ae V-A,
V-B and \:C, 60 Ilow nyerted by the follomn g'fidlustratlve
sequence - (Flow  Sheet" B) ‘to. f 60 repregentatrve ‘conmpggnds .of fornul ae.

[err] (err=Hin the i Il ustr etalization. 7N I
: e qul nolijnes of
i ‘::a_ formita

1,579,228 -9 T o [err} T

fornula V are converted to h, ene deri.vati

VI by reaction with ethyl fornht ndrunthydrrde _ i on a
formyl ation. actron proelices\& Qr Iated deri-ves ﬁ N qﬁ

excel | ent yreld Treat ngfit.. of th brs for d derrvatlwe wth n%T |
vinyl ketone gives a mixture of" Hhelm ﬂhpdﬁpﬁdi g nono- NJfornMLaAed M chael
adduct (V1) and 1,3- bils- forg ted chael adduct. t4o. products are-
conveniently separated 10 <folunn chr mﬁtograp on psilica gel -
10 The iconversion of co S P2 tfornul T

is - achieved by an ald
formula 11 :
1, 3-bis- fornylated Mchara
produces -2m SPi I 0- annel at

VII-A can be converted to_
(M1-A)
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5 pot assi um car bonate i n nethanol . 5 1n addition to the
spi ro-annel ati on product, small anounts of the desired enone (formula Il1)
and (V) are also produced. The enone of formula Ill is converted by Birch
reduction to the conpound of forrmula Il. Both the cis- and trans-isomers
are produced. This reduction is 10 conveniently carried out using .
lithiumas the nmetal. Sodiumor potassiumcan also 10 be.used. The
gaction is conducted at a tenperature of from about -35[err].” to about
{%ﬁ[ﬁrr]. The Birch reduction is favored because it offers

tocldasel octivity reculting in 15539288 on of the desired trans:Hetone of

formul a [ erThe fisst tstep ofbghisr seﬁﬁ@dﬁ@bmpﬁ‘ﬁi abWersmnradthetpranmmyer a nokle netal
i s favor gescaiited renpies (ﬁqf@uldlléfgfeég:e;hmt B) 49 ¢hel eprrespogiding ketdls by t he ngj o,

reaction with an appropriate a col (e.g., ethylene glycol) in the presgn
product . of. approximately ek ivalent’ amou ts of -toluenesplfonic. acid or oth j’% °ghe hydr OXy
ket gnes’ fmay wiod ok ke romn EFibbve BbLdzehwithegdficRL | Sghydrogen)

and the ch droo ter, sftwo liemlsrhloatainec( RI-A[thelre]ducz(a-l))rmppear to he

rat her upd fa%m@w denced by
For et 1 e B ﬂﬁr A S R R b ot

0CcQyrs 2@ddition of teduc egbnt 9 aaiou nifthRTevorsfosidtjof Gf ¢ Ao sodigg
bor ohydr i dechch!lwnoomf fbtmlﬂapsll——A 20d f¥eh ﬁmmind-%hbx pfoacdmm on of t he .

col or ed p ompo ll ncomé ﬁ%‘g&?"ﬂ Tl {gg;‘& % sﬁl arly - .
acetyl at j e&,ﬂ’j’hﬁ, S i "{ a8 %1 Sydride in

pynsdi ne amiet e ucfe(blfdf&hladh—ﬂfcompbld'ldaddldxidfmd &Rhﬁ(ﬁogeﬁatg_ bylydr oghl ori des.
The acet rlet}'eqfloaldﬂt%se%chaiﬂu igding; by staprdsrd techkniqyic h@m mulahen subJ ected to

further Th I 8y, tem of ounds of .formula readily adds
25 The aseaﬁsfmhn?gr g%f A boHde blﬁmeﬂf‘ kagefaﬁévega qui nonoi d
st mcturmewnsldre yF lit oveadamhdﬁ—dftotphdube e(?F e FE F taooxg! and
i nt r oducPrigatiagso tion. Thé&s -
. by- produfjagt'gﬁe Wﬁiﬁé{r\fﬁ?‘gﬁ; Hw ﬁlglwagmt%glm’ﬁm &E y as anal gesics
and t r anaforts aaemas,dlsawlnmed sedsfsromm 1B - +are used in the sane
_marder and '&hea{dﬁ!élosaf &a ubélbséwéh%ﬁsp iti m@@ﬁ% eofRslSSO f@nul ae | and
K Redugg zwon lvg %fﬁ’n@ Jﬁl?{‘% , -and
preferab b Bkyl haRRqO . thy$ weﬁeﬂd mﬂna Vdsirdly anhe ‘acyl at ed.
deri vat i emlkgf brbmldeuca-I,((l:Hz),w auqlm fornpia Hi—f—@r ds conpounds of
f orful a F° ‘t”ﬂbﬁl‘ °tHF‘°i’(H@n iet“f‘ n is3Present as
its acet Eg?&ﬁ ano A% e E@&Q ‘ed as reducing
agent i nH@ ﬁsnﬁbﬁt}he&btﬁﬁ@ff mﬁl@é j fa¥s3} orﬂﬁihb% 1RES ardjhgyl el ds of the
desj_red pronguwhich s cmypm fqli'@u bx lpeoceduessi ti on, and
redets sEﬁ@% lﬁﬁ%% agst g“d BhanoP® water) to
permt t Nel R riieiRr Hro ,&m &rmql ter@pas th0C. to about 30C.

S gener altxhgptetmedjx.ctlon of compounds of formulae I and II is that of Flow Sheet D

U,'

Y



40 Lower tenperatures, even down to about -70C., can be used to

i ncrease 40 selectivity of the reduction H gher tenperatures cause
reaction of the sodium borohydride with the hydroxylic-solvent—and
deacetylation. I|f higher tenperatures are deS|red ‘or required for a glven
reduction, isopropyl alcohol or the dinethyl ether of diethylene glycol are
used as solvents. A.preferred reducing agent is 45 . potassium
tri-sec-butyl borohydrlde since it favors stereosel.ective formation of the
45 9[err]-hydroxy group. The reduction i; Bpucted in dry tetrahydrof ygans
at a tenperatut® hel ow - about-—-50f - ot

9- oxo conpsund aEﬂ rggﬂﬁlgggagent Reducing égents such as Lithiun1

bor ohydride or Ii : m hydride 50 require anhydrous

condi tionsicsd non-hydroxylic solvents, such as 1, 2-di net hoxy-- . 50
et hane, tetrahydrofuran p%her dlnethyl ether or.erfiy\ene glyol.. - 12
1,579, 228 -~ - } 12 Al tegnat gpy, and mor e '
deS|rany conpounds of fo a .1 p IIy t hoseq the | " -hydroxy
group is protected as arig€styr - Orbge ¥Eégﬁﬁan are erteﬁ”to conpounds n
of formula. Ikﬁy catal yti -roge-atlon A convenj

catal yti c' hydrogenati on- oWy um e.dg. paIIad|./ : ‘-on-or 5'
other noble nmetal, supportgd or ppor t ed. .

5 The acetyl ated derlvatlve ? thus pro"
correspondi ng hydr oxy derhgﬁX|ves by cleavage of the aq#tyl y
st andard nethods. The isoweric 9-cdVaiAd 9-{err]-hydroxy conﬁ s havi ng

formula 1 are produced 10

in the above-descri bed/TeNuclRgbx ste

Treatment of the keto cou-du Dis of. .10 fornmulae 10 V”A‘t t he app% riate
al kyl ene . gl ycol or.alkylens dithi.g having two to f carb%Q atons ifjn the
4ch. asNQ ol uene- Ci

bni ¢

presence &f .a dehydrating -
acid, used in ketalizati 0

fforc espondi g
ketal s or thoketals (Fahr.' aI : Am Che 5934 115
[ 1967]). - .
15 Corrpounds of forrrul al Wwd the

RN ygroxyneth - p r egl-
Wttig reaction of the correspﬁhdin 9Z conpoun of Yaqrrnulpe—gl wtih -~
nethylenetriphehylphosphoranq;qr ot her appropriate met hy8i de. The redciton
i s conducted. under relativel ﬁ m @ VC'GPdl tions to produc mg,Kor r esgondi ng
9- : . _

M -
1B

The 6-oxohexahydrobenzo[c]qumolmes of formula IV—C and IV—E are
: prepared from compounds of formula IV—A and IV—D by reacting them with
L. : - sodium or potassium hydroxide at elevated temperatures, e.g. at about .
: 5 200°-—300°C. Quaternization of the nitrogen of IV—A, by reactmg IV—A with 5
. * methyl or ethyl iodide, benzyl bromide or other arlakyl halxde, ermits the reaction :
s with sodium or potassium hydroxide to be carried out under milder conditions. The
' intermediate adduct formed is easily oxidized with mild oxidizing agents, including
air, to the oxo compound of formula IV—E but which, of course, as a result of the - .
10 quaternization reaction, bears a substituent (methyl, ethyl aralkyl) on the nitrogen 10
atom.
‘An alternative procedure comprlses treating IV—A with a perac1d e.g. m-
chloroperbenzoic acid, peracetic, to form the corresponding N-oxide which is then -
. reacted with acetic anhydnde in an N-oxide rearrangement to give IV—C
15 (Boekelheide Rearrangement) Other methods known to those skilled in the artcan ~ - 15
be used for the conversion of N-oxides to lactams.:
Compounds of formula IV—C or IV—E are then treated with an excess of an
appropriate Grignard reagent, e.g. methyl or ethyl magnesium bromlde, to give the
corresponding 6 6-d1alkyl compound II—B



20 met hyl ene conpound. Hydroborati on-oxi dation of the 9-nethyl ene

conpound 20 then affords the hydroxymethyl derivative. Borane in.

tetrahydrofuran is favored for the hy

commercially avail abl e’ and gives satlsfactory yi el ds of the desired

hydr oxymet hyl conpound. The reaction is generally conducted in

. tetrahydrofuran or diethylene glycol dinethyl ether (diglyme)., The 25

L Ane product is-not isolated but-is directly oxidized Wwith, al kal ine
Q,iogen 25 peroxide to the hydroxymet hyl conpound. Conpounds of f ormul ae
and6 | |, including those wherei398%ch of [errl.and.[err] is aE&XL/Iare

. al SO_prepar efk Piyatda§-sLINRABSAEAELiRYs e PRipaicd RBIQWkrespondik

- _.des%r be &,5{33 acti

1, 579, 228-(Z—W-substituted)resorcinols_via the Bucherer Reaction whicB. . mpms@heet C [er~r]
reacting the appropnate 5-(Z——W-s sgvgd)gg rcinol with aqueous ammomum

14 '
14 The ffl}l ra%:}r Jsu o@b% &ﬂ'rﬁf o%nﬂ\ékt 'Fl&gé;%s& §£§t'is§ lated the gr eviously

i thB)cid pixtdiewknFsrespondi mg=ket al s

by react emmpm,te yalcewqar racat goltioln) kem;ragk edcapid xcfaqed Wéhhlyl ene glycol) in

the pres &4 blee‘?lv 5@1? qyey “'é;‘gtl]‘“ Hﬁg@'ﬁ@tngfn:ﬁﬂfg‘ﬁ&l enesul foni ¢ aci d
1%Ot hefml soltv;;t“;’g o’iéigeﬂh i{ e Rlde 3,90& descrifgfd’ above
in'enzen z-zao;dbaﬁﬁted)reéorelﬂmva notO nowal ¢ pr four B50f two ketals is
obt ai ned ;hhlydlro;ﬁybenzhe raedlud‘bdrggxmemreaannriseSAeszqf’rﬁlena)%b ‘Wq%xf'or m Formati on of

IV-Ais ul fur or

2, 3gdi chIt B ‘gﬁ °”Hft me{ﬁveﬁ'z rﬁ %5 e ?&e%%lr?gﬁ m xtotlJcrse Tfse excl usi on
of OXI di zI N@he a@ealltzﬁabfemtmtsmeneactliumatm belaw @Flaw SHebeE) 0 - addi tion of
reduci ng agent's- F? t-h JhﬁggELon m xture favors formation of.[err]-A" 10
Deket al i-zati on a oW, | -A and- |1 V- A conpounds. by procedures known to
those skilled in the art affords conpounds of forrmulae Il and V. These

"l atter conpounds are(nhen converted. to conpoud@%1of fornul ae | "and PV by

" the procedures of FIo_ Sheet B. 15 b reduced formulall-A
conpounds are OXIdI ' 5\vari ety of oxidants,

- including i odi ne, Jce fornula e @

WO

(X111



| V- A conpounds. The heteroaromatic system of conpounds of fornula IV-A
readi |y adds organonetallic reagents to the azonethi ne bond. Organolithium
reagents, e g 20 nethyl and ethyl lithium react with IV-A to produce
adducts of fornula I11-B. ~20 Oxidation of t he thus-forned adduct by
various oxidizing agents, conveniently air, aromatizes the adduct to give
formula IV-B substituted in the 6-position. Further reaction of the
6-substituted |V-B conpounds with. organollthlun1reagents affords the

6, 6- dlsubstltuted products of fornula - The addltlon of t

second group ( {0 ' \
than methyR_/jis' facil Thatsmtlrtxy materialy at,3- dihymxybmomz@méftlhlsneonbtrm ng%
%r mul a

quat erni zaifon. Act '%Zs‘i’""a %m%%%aal T AT

hal i de, desiraply an amhd y:lot feom-.nienc[aaﬂﬂ ¢rivatie XA & tbﬂrm \}ertbdmmdam;wbmldgl ve
formula I'I4-C 30 _Of MH;WS lmple |Irnomem;o lH mdrolmé to the
.i??
ed, Ghe

e L e e T

or Grlgnard reagent,&t Hyb 8@ _
to provide t \néubst iGrighed. Heegemnva—m—mgno untehsned duddni slhsdrolyzedtthdleket alg

of fornul ae Il -B and@orespandieicpagl ydich fsd

converted to formul }H( en%%aafopc%ﬂ?fgﬁrﬁdsses?ﬁ?aﬁ’fE@g‘ﬁﬂr seffgmpo"" ?’f’%ed
above. O course, whenT eeéth&r @bupk @fedebReked By sGitabld hedas: qmwundﬁh bgridink5
benzyl, lithi asm armmmracm‘wbdm @nmeﬂhylt loe cetalytie hydroge nolmsa%y berzylhearzy -
group. A.further %ta;‘cgp;%vl\gg CI eben lgﬂla%xio tlc%?g;se hen the hdrfhl‘lof)w?i
6-position with uItlcg,ﬁlgsm cor'rfJoun S A o S P WIS

that of Flow Sheet D A fuither method for converting compounds of formula XII tb, thé&, &28 15
0 o 20 formula XIV comprises reagtion of a kgtop@pfri})rmqkeXIl (Y = alkyl) with the 99

6- OXOhexathf Obenzofa ﬂ?@:‘: ﬁﬁ?@p@t el eneh E&A&é%@aﬁ% (O2E M]ﬁpf’i\ tad from
conpounds of formul grekfe ofR8 ﬁiﬂ.dne {4EY0 The R floceedl! vidThPhlkene :
pot assi um hydr oxi de watch aé eutnéqueintlyccntalyt ahl iyr Bysirogenaged &t thabmu’esp!andmg alkane

200 er ]+ 300 s uat é’ﬂlﬁ?j ;ﬁi@mﬁﬁy AL Ry 2

permts the react I on Wak naﬂdllyu nOérsiPP bfdfictife RUWompbells tOthase faskrabtasd out
under m'| der cond| t iXJ¥an Bk achieved by the sequence XII - XIII »'XI1V. In. this sequence the
. diprotected benzamide (XII, Y, = NH,) is converted to the ketone (XIII, Z' = Z less
30 . one CH, group). by reaction with the ‘appropriate Grignard reagent 30
- (BrMg—Z'—W) followed by reaction with methyl- or ethyl-magnesium halide to -
form the corresponding carbinol. Dehydration of the carbinol, e.g., with p-toluene-
sulfonic acid, affords the corresponding alkene which -is then . catalytically
o hydrogenated (Pd/C) to the alkane (XIV). The ether groups are deblocked
35 - (converted to hydroxy) as described above. ' 35
o When Z is alkylene, Y, is desirably alkyl having from one to four carbon atoms :
or benzyl. The function of group Y, is to protect the- hydroxy groups during
subsequent reactions, It is its ability to perform a slgeclfic function; i.e., protection
w “of the hydroxy groups, rather than its structure which is |mportant The sélection i
~40 - and identification of appro riate protecting groups can easily and readily be made 40~ .
© . . by one skilled in the art. The suitability and effectiveness of a groupas a hydroxy Co
' protecting group are determined by’ employing . such a group in the above- - -
-illustrated reaction sequence. It should, therefore, be a group which is easily.
: - removed to permit restoration of the hydroxy groups. Methyl is favored. as a
45 protecting alkyl group since it is easily removed by treatment with pyridine = 45
' - hydrochloride. The benzyl group, if used as a protecting group, is removed by
va , “catalytic hydrogenolysls or. acid hydrolysis. .
T .- When Z.is ——(alk,)m—X—(alk,),, , Y, is preferably benzyl or a substituted
, 5'0 benzyl group since 1t can subsequently be removed without detriment to the Z

: grou
3. : ll)Tormula VIII—A compounds can, alternatlvely, be prepared from 3-amino-5-
: hydroxybenzow acids via the procedure of Flow Sheet F below. - :
Compounds of formula VIII—A wherein —Z—W is -alkylene—W or
' —(alk,)—X'—(alk,),—W wherein (alk;), (alk,), W and n are as defined-above and
85 X _is-0 or S, are obtained by the following -sequence (Flow Sheeét. F): " 55




internedi ate adduct forned is easily oxidized with m|d oxidizing agents,

including air, to the oxo conpound of forrmula IV-E but which, of course, as
_aresult of the 10 quaterni zation reaction., bears a substituent

(nmethyl, ethyl, aralkyl) on the nitrogen 10 atom An alternative procedure

\wrises treating ['V-Awth a peracid, e.g. m chloroperbenzoic acid,

eracetic, to formthe corresponding N-oxide which is then reacted with
oogti c anhydride in an N-oxide rearrangenent to give |V-C 15 ' &
Poekel hei de Rear r angenent ) . ,'Oﬁ@; J3et hods known to those skilled in the
art - ' 185 nmpounds of

- formilgel\6 et B V-E ar e then treated with an excess of -an appropKLAt e
Gi gnm e.gq, methyl or ethyl magnesium bromde,” to give the
correspon _%,)G-di alkyl conpound 11-B.  160Yf .. ..

© . 1,579,228 The 3-hydrpxy-5-.(Zf HCMGZ fe)-ani l|i nes -are prepared from .

- correspondi ng 5- ( ZAMSUbst i C- FL‘G _ i LS W\t he Bucherer Reaction
- Wwhi.ch conpri ses ..@w hg t'hg- appropriate 5-(Z 0 subsCigt ut.ed) resor ci nol

Wi th agueous, amm :'uj N Fte or bisulfji 0 AacAi X is conducted in an

aut ocl ave atAHe_vat..ed 5 C\“t enper.at urddii’e, g. f--rdfﬂ abd Cﬂ@[e_\fﬂ‘-] to
- about” 230[err]. The anili neRproduct' is isglated 5| y-acidifying the -
cool ed reacti or %haqq d ext ting th€ acid mixRUre with for exanple,
et hyl acetate. r(r e a’clgl’gyz)lol ut’i obqiqs-- neﬁéf)gfi.zed:.and extracted with a
sui tabl e solvent, e.g. chlorofgiQto recover the aniline .product.
Alternatively, the aniline pr m“ is pplated by extracting the cool ed
reaction mxture with-an 10 rﬂﬁfpr{ate sol vent followed by col um
chr omat ogr aphy of the cr dgNHor ottfict .CH 10 €HgOH R | -
5- (Z- W substi t ut ed)rggﬁ i f ‘nby known are prepared from 3,5-,

rgingls,
di hydr oxybenzoi c aci Tﬁ pT dur _corwr#ses_ .esterifying 3, 5-di hy'ar oxy-
‘benzoic acid i-n whigy,t e {) ] g-r-_OuN'.eQYifot ected (e.g., as-nmethyl,
_ ethyl or benzyl e‘t--'he--é)_; 0 ‘ternatively® arfi dating the 3,5-[di (protected
ht ed Biquence is il §ig

©

2} ed M. ow (Fl ow Sheet E):

Fl ow - S_heeb_-.Eckﬁ , C)( -:_\CHZ;-OTé _- ACNH 7 CH'/' “CHyBr
W@k x| Cets)aP -
Ol o Ol w e o
. P P R /N S,
AQNH B (I3H o Chp-X" _AC_NH S (':" __ CHZ._P(CG”5)3
o k. ._
| Ovy | RI-C-(Clip)-W. &
ACNW ™ z-w - AcMi T OF - Ch=C-fm)-w -
(VIII—A) . . SR IR | '
. _ oo : R" B"

. The first step in the above sequence (the Wittig reaction) provides -
opportunity, by choice of appropriate reactants, to produce compounds having
- straight or branched alkylene groups. The amino group is protected by acetylation -
5 according to standard procedures. In the given illustration, the value of R” as 5.
methyl or ethyl permits formation of a compound having alkyl substitution on the '
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17 The starting material, 3,5-di hydroxybenzoic acidXl is converted to a
conmpound _of forrmula Xl wherein [err] represents an alkoxy group, desirably
nmet hoxy or et hoxy for ease of preparation, or an am no group; and [err] is
a hydroxy protecting group, by methods described in the literature. 5

The di protected benzoic acid derivative [err] is. then converted to a _
conpound’ 5 of fornula XV by known technol ogy. In one procedure [err] is
hydrol yzed to the correspondi ng aC|d (errlsﬂgk& or I|th|untsalt and g

react ed w t h. t-He—approprate—ataH—H-ht-um-tro—produce—am

di substit uted pheny1="1“'k<¥§'t*tSﬂiéeg Nadjaceny ‘kﬁe Phe%!ﬁ?“{?ﬁ:" me’gmﬁp f c :e ‘p‘% the
resul ting ;acet ophen %{?‘E ﬁa o 1 henylpho

Reagent (WZ' - MyBr) c % hlﬁturdted e "Hﬁi’c;f& 'i'ddeced @0 :
cor r espondi ng sal cohtﬁl’e cnhesobndlrtg sahme lz"fdw dlt labtmen ‘ydh roxy s
group' W t:h hydroge e DIES % ?‘ P'@o‘f © %’ E

conpounds Wher ei N Zojagual By banbuie Lt bpta?gmetpase Flster ﬁbé{ﬁu abl e
means: treatnment w o\pgdrUy teﬁﬁleilﬁofthe satubyéll sehthos. pxdeu & with hzhmnth jhurer

catal ytic -hydﬁpgenoh Q;W'Prslﬁn l9é ey #lyohop to °°1'55Pt° aci d10 -
such as trifluoroac gp ‘ﬂ‘ . % or gﬁj Ega"'ﬁ,al fg‘ﬁﬂ dj@lﬁﬁ ci ds.

o ) propri X c nt, o tectin

Aci d debenzyl at i:0Nglogps &) gﬁw, 10-QUPWhen W GO Billfulr,Nthe

sul fur. A further nmotmmg‘groupcﬁnwmrethyhg corrpounds of formula XIl to those

of 20 f ogsrul a Xl VA eaxiagon delse abembqwmeo‘bmarldcebromefatl@fOfﬂGrdlm W‘qu (erns&

al kyl) with the 20%% “!St l°r Fgﬁ? thegboam f%?ﬂ?)‘f%’ﬁt %Et ih\}s | ve

(err) Br in the pre

proceeds via an al k |s subsequent catalytlcally hydrogenated to

the corresponddng: al ka’ﬂsb rzocqrvpoam}alie r EF ht!F't‘W ‘H‘i‘ cEBEBBund 20
gsc

XIV. Of “cosrse, Wneﬁhal legils : lznaelf-ﬁnﬁl.)h l%ﬁ?strf%fﬁa:en Mytwet he .

catal ytic hydr Ogenaaitmin engl ﬂh@ﬁiﬂinﬁ:&o'lﬂodu ﬁﬂ'lbmﬁlh ers.
Al ternatively, convafo@nmn R(aicttbh rdﬂcltwmpheﬂylphosp (bsontube whbslee mﬂmmltstct ure -
XI'V can be¥acBbeveds cin de D( %°“¢°>°f>%| afehi"ﬁh 54 sodiumhy 5 %lj nce, 25
t he diprotected ben ““?”é‘t'ﬁaﬁ é@,%hbc e g %’hlca y 'io
| ess 30 one [err n io Yhe vaRaof th Brotdbtlﬁj'grodﬂ'(&',) samwmpaﬂs &pon
Gignard reagent the paﬂmuh B;ef %efo ) w:ﬁowhgv\gabelvtry 3 etnc??r; R t}ﬁl - Oy,
- ig)the preferred protecting group. by reason of the catalytic y ogena i
ethyl magm?.s | hal PEFE II\t/Ig)thyl E1,s ‘the prelP rred protecting group when. the left vertical sequence is
followed since -it is convemently removed by treatment with acid as described
herein.
: Compounds of formula I1 wherem —Z—W is —-(alk,),,,_—X—(alk,),,—-—W and X -
- 35 is —SO— or —SO,— are obtained by oxidation of the corresponding compounds " 35
_ . inwhich X is —S— Hydrogen peroxide is a convenient agent for oxidation of the
thio ethers to sulfoxides. Oxidation of the thio ethers to corresponding sulfones is '
conveniently accomplished by means of a peracid such as perbenzoic, perphthalic
. or m-chloroperbenzoic acid. This latter peracid is espcially useful smce the by-
.10 product m-chlorobenzoic acid .is easily removed. - - 40 .
N~ - Esters . of -compounds of formulae II—IV wherein R,..is alkanoyl or
- —CO—(CH,),—NR;R, -are readily prepared by reacting formulae II—IV
compounds w:th ‘the . appropriate  alkaneic .acid or. acid of formula -
: .~ HOOC—CH,), —NR .Rs in the presence of a- condensmg agent such as dicyclo- -
. 45 'hexylcarbodnmlde Alternatwely, they are prepared by. reaction of a formula 45
II—IV compound with the appropriate alkanoic acid-chloride or anhydrlde, €.g.
acetyl chloride or-acetic anhydride, in the presence of a-base such as pyridine.
i . ‘Esters of formula I compounds in which each of the R and R, groups is
i esterified are prepared by acylation according to the above-described procedures;
' 50 Compounds in which only the 9-hydroxy group is acylated are .obtained by mild 50
_ . hydrolysis of the corresponding 1,9-diacyl derivative, advantage being taken of the ,
greater ease of hydrolysis .of the phenolic acyl group. Formula I compounds in
which only the 1-hydroxy group is esterified are obtained by borohydride reduction
o of the corresponding formula II ketone esterified at the l-position. The thus- _
55 - . produced formula I compounds bearing 1-acyl-9-hydroxy substitution or. 1- 55
hydroxy-9-acyl substitution can then be acylated further with a different acylating
" agent to produce.a diesterified compound of formula I in: whlch the ester groupat -
the: 1- and the 9-positions are different.” . . g
_ The presence of a basic group in the ester mmety (OR ) in the compounds of : .
60 this invention permits formation of acid-addition salts involving said basic group. 60 .
When the herein described basic esters are prepared via condensation of the :
approptiate amino acid. hydrochloride (or other -acid -addition salt) with the
appropriate compound. of formulae I—=IV in the presence of a condensing agent, -
the hydrochlornde salt of the basic ester is produced Careful neutrallzatlon affords

u
'



formthe correspondi ng carbinol. Dehydration of the carbinol, e.g., with
p-tol uene- sulfonic acid, affords the correspondi ng al kene which is then

- catalytically hydrogenated (Pd/C) to the r_groups are

debl ocked 35 (converted to hydroxy) as described above.

.35 When Z is alkylene, [err] is desirably alkyl having fromone to four

i)a\_'

-favored

-anpdon atoms or benzyl. The function of group [err] is to protect the
'-Q)(y groups during subsequent reactions. It is its abillity to performa
jfic function; i.e., protection of the hydroxy groups, rather than its
which ls inportant Tt ctian 40 . i20i cation: of

appropr i stedrep bax‘eéﬁtelmg bage mrmsamﬂnan baqurteamjothemcid Iagdlﬂum salcde by o Re/ski'l | ed

in the aIbY kn pragadpeed | |t and ef ectl p .as a hydroxy
oot oo g e e AT SRR e B
|11 g1St 1 abpstafidand probdiluse Cﬂ]ﬁﬂﬁﬁc edtér ar rwrceﬁ@ar_amebefamgroup whi ch i's
easily" reww—em‘ di-acig edqun sahsbwam |06ﬂleufdlllablef yngtionality. groups ﬁ

t %ﬁgj ly rem)ved by

algesm c nds of thisipven! detef
treat mnzsﬁﬁ“ﬁﬁgﬂ%‘ﬁ‘? wéﬁfﬁdﬁ &s gﬂs” nﬁ qgegl lii :'ﬁ“é v %l“’dbup, if used as a
pradecti a@p@fs@ﬂ&nylb&zémned-n yit-inaﬁdah y\triﬂﬁngmdmogelrhesewssmarmr acig
hydr ol ysiothers5ge describegbelow/ is [err]: LY, s preferabl y benzyl

or a substituted benz gts 95 W?h&{x_xg'lcﬁocctept@@%n Xﬁsequently be renmoved wit hout

detri Ment,) Bust Mot BlaRUnalgic Ring O "I’ - A conmpounds. ‘can, al ternatively,
be prepar edTﬁermethéﬂuaaﬂnmo&ﬁe r Boy lﬁaamlMa;Danaldid Rharanatdh Expr ocedure of Flow

Shdet F B'é‘f" ), 300-—307 (1944). BFH'!F P%l‘ fq the °t | n 18-W is
- al kyl en%“&"é/r tR h'g&%{: é'f"‘t%‘e"%gmm% “f:fé\x&f%&nﬂn Zfat,'mfofed and n are as
defined plate su ace| _§[ heafl&mﬁ maintish Hyorstast f ol owing

sequence t{tﬁiewanhéﬁPC Féch mouse ﬂiropped mto a glass cylinder (6 1/2” diameter) - - 1,579,228

sk ow gl °?3&§%‘a5§éa LB ( naow (xls

reaction 1p n cefLIoP ufi" mqg&,naseact ants, to
produce - cRPROLItHIG alvmog-,.n&htsaMg Hihine hab & MPER e skay eng. @epups. The .am no

group is_protected by aée cyl atlon 5. . accordi'ng to standard procedures.

i use | Ta
nrzhge gl ygi ﬁ{é 1e1 d’f #‘%rﬁf rn(ﬁﬁ"éxlldﬁﬁlthgﬁ;ﬁ;MI or ethyt permts
orfat | oExp! Thar.,CR ) ubifg- ledShiglSintehsify haat @Pne‘dhe the
tail. Each- mouse is placed ina snug-fi ttmg metal cylinder, with the tail protruding o
through one end. This cyhnder is arranged so that the tail lies flat over a concealed
hedt lamp. At the onset of testing, an aluminium flag over the lamp is drawn back, . :
30 allowing the light beam to pass through the slit and focus onto the end of the tail. A : 30 .
: - timer is simultaneously activated. The latency of a sudden flick of the tail is
ascertained. Untreated mice usually react within 3—4 seconds after exposure to
_ the lamp. The end point for protection is 10 seconds. Each mouse is tested at 0.5..
: " and 2 hours after treatment with morphme and the test compound Morphlne has -
35 . anMPEmof32—56mg./kg (sc) , _ .38

¢) Tazl Immersion Procedure ' L : EEREE : .
The method is a modification of the receptacle procedure developed by' o o
‘Benbasset,- et.. al., Arch. int. Pharmacodyn., 122, 434 (1959). Male albino mice S
(19—21 g) of the ‘Charles River CD-—1 strain: are weighed and marked for -
40 identification. Five animals.are normally used in each drug treatment group with . 40
S each animal serving as its own control. For general screening purposes, new test . '
agents are first administered at a dose: of 56 mg./kg. intraperitoneally or.sub- -
_ cutaneously, delivered ina volume of 10 ml/kg. Preceding drug treatment and at
- . -0.5.and 2 hours post drug, each animal is placed in the cylinder. Each cylinder is :
45 provided with holes to allow for adequate ventilation and is closed by a round nylon 45
s plug through which the animal’s tail protrudés. The cylinder is held in an upright " .
position and the tail is comFIetely immersed- ini the constant temperature water-
bath (56°C.). The endpoint for each trial is an energetic jerk or twitch of the tail
coupled with a motor response. In sore cases, the endpoint may be less vigorous e
50 - post drug. To prevent undue tissu¢ damage, the trial is terminated and the tail 50
removed from the waterbath within 10 seconds. The response latency is recorded in
seconds to the :nearest 0:5 second. A vehicle control and a standard of known
' potency are ‘tested concurrently with screening ‘candidates. If the activity of atest ..
agent has not returned to baseline values at the-2-liour testing point, .response o
- 85 latencies are determined at 4 and 6 hours. A final measurement is made at 24 hours 55
- if act1v1ty is still observed at’ the end of the test day S : :

e -
N

R Test Usmg Chemlcal Noelceptlve Stlmull :
Suppressmn of Phenylbenzoquinone Irritant-Induced Writhing. .
.. 'Groups of 5 Carworth Farms. CF—1 mice are pretreated subcutaneously or _
60 - orally with saline, morphine, codeine or the test compound. Twenty minutes. (1f 60
treated subcutaneously) or fifty minutes (if treated orally) later, each | group is .
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19 carbon atom (a) adjacent to the phenyl group. Substitution of a nethyl

or ethyl group at other sites, e . d.. the [err]-carbon atons of the al kyl ene

group, Ts achieved by choice of the appropriate carboal koxy al kyl i dene

tri phenyl phosphorane, e.g. (err). The unsaturated ester thus produced is

reduced to the corresponding saturated al cohol by reaction with lithium 'Q
<\ G

al um _num hydride. 5 'Fhe_ presence. of a small amount of al um num chloride
sometimes accebgrates this reaction. Altejpaipyely, when [eért] is other a1
t han benzyl (e—g—fethy——the—a wli;d ST O4UCEd Y Cal ALyLI.C T Eguct i on
of the unoagratcd SeEEHbST AL ggwh@%wﬁr:“m:cﬁv@% VSRS of
the saturated estemp, Hits op 46 Gilvrithinglsthrtihgs tiNutds After thd ijektion of the iftitaliti de.
Conversion of the MPELNO the diugeracamesdinbiopking welfiingtaee seertaisdl ate. 10

foll owed by al kyl ation of the tosylate_or Late with.an al kali netal

o e e R e D

p 1 Nng. __g,r oups rh)_ ik loNéth EprotedlreC ONTMAMME:, Hipedimduellt\Rufung s

sgl fur, the prot eCtSh" ; rsg;ﬂovg : erl_}eutclsMnéthyﬁr.,.?Slﬁl—lZﬁ (1929)13\“%11‘9:&? @ of the

a _ . : s te mpound o ressiv i s eligi .
ove sequen CQmsiq o m?ﬁ}?% ale a:ggoa:fatg ﬂ)bjﬂ;1|g .sgglz;: , rles. lﬁ?s 10

converting i ti%to a(§ éé;.l, Cised PG5 B treathichtDArATERAIR at 035, 4,

e B .

el
conveni ent brom naty s Reeits .aftdh GedmentDa dolinsVAspkins 2 Sintt bulidegtCelap s t h t he
appropri at e [err] - \Waniped pite thsreat ofithe rqﬁstajl.%\m i ek '

d
R ; ndpginet 4y each triajysicleprattaeling
e on) e 2351 o g R el fnd ,,:%é?ﬁﬁg il enet 1o

tChe above feqUSnce'abﬂvemgmmMg.umnds wherein is -al kyl ene-W. The process
onprises treati.ng the brono rivative wi.th 'triphepyl phosphine.to -
produce the. corresponding, éi..ﬁ@ﬁh@%%@%ﬂ%foﬁﬁc.ﬂg%?‘rs%'g‘,‘lﬁReact on of the
tri phenyl pliosghoni um' by A5aifi&tivh bithé NRcRPRIPGSdedire of Denen, Psycisplidingeblogial . 99
ketone in the" presdacer8of28s (1968)cs siedhfor detsuminiogrpsiy ¢hiesholdsr Malealhing ratos
lithiumaffords an (gﬁ%ﬁ@he %‘F"’%&E °f Spigrpe Hayley)GH Hranar !;;%‘;5 ' .Eg/ o

- . ) . . . E1yC 1 )
rycrogenaréa o {nei it i Tt R S LA TR A on e
val ue of ‘the pg ot eGeédng skicRiMD thefett)wiich € Bdtilerdd adincttasing tmtensineat Sasdcondl| ar
sequence fol | owed. . itaonls{Theseiwensitiondre 936 08ANS2dhT8 heS, 131y h68,1 86, é(}*llz,-“zgs'o.”
e T e el SN B e e e L
hydrogenation 30 iﬁ%ﬁ-o_f K ‘ienéiﬁesﬁa Sréikdibdioledh By jdt Bhbritd And@itOlsp2,Wasd t
left vertical sgequeradruisSubsequent to drug treatment. : :

' Results of the above tests are recorded as percent maximum possible effect (74

MPE). The % MPE of ¢ach group is statistically com ared to the %, MPE of the
standard and the predrug control values. The % MPE is calculated -as follows:

30

test time — cdntrol time

% MPE = : x 100 -
'_ cutoff time — control time '
o35 - . In the tables below, the analgesic activity is r?‘ported in terms of MPEg, the = 35
o dose at which half the maximal possible analgesic effect is observed in a given test. S
: “The compounds of the present invention are active analgesics via oral and
parenteral administration an_cf are conveniently administered in composition form.
. Such compositions include a pharmaceutical carrier selected on the basis of the
40 . -chosen route of administration and standard harmaceutical - practice. For 40
example, they may be administered in the form of tablets, pills, powders or granules
. ... containing such excipients as starch, milk sugar, certain types of clay, etc. They "
i T may be administered in capsules, in admixtures with the same or equivalent
- excipients. They may also be adminstered in the form of oral suspensions,.
45 _solutions, emulsions, syrups and elixirs which may contain flavoring an coloring 45
o agents. For oral administration of the therapeutic agents of this inventijon, tablets -~
.. or capsules containing from about 0.01 to about 100 mg. are suitable for most
: ' applications. S o _ _ o
: © " The physician will determine the dosage which will be most suitable for an .
50 . individual patient and it will vary with the age, weight and response of the . 50
" particular patient'and the route of administration. Generally, however, the initial .
‘analgesic dosage in adults may range from 0.01 to 500 mg. per day ‘in single or
divided doses. In' many instances, it is not necessary to exceed 100 mg. daily. The
. ~ favored oral dosage range is from about 0.01 to about 300 mg./day; the preferred S
55 - range is from about 0.10 to about 50 mg./day. The favored parenteral dose is from 55
abo.;ldt' 0.01 to about 100 mg./day; the preferred range from about 0.01 to about 20 -
mg./day. : :
By means of the above procedures, the analgesic activity of several
_ -compounds of this invention and of certain prior art compounds are determined.



followed, since it is conveniently renoved by treatnment with acid as
descri bed herein. Conpounds of fornmula Il wherein -Z-Wis -(err)-X-(err)-W
and X 35 is -SO-_ar -S2- are obtained by oxidation of the
correspondi ng conpounds 35 in which Xis S-. Hydrogen peroxide is a
onveni ent agent for oxidation of the thio ethers to sul foxides.  Oxidation
"the thio ethers to correspondi ng sul fones is conveniently acconpllshed
\:snfeans of a peraci'd such as perbenzoic, perphthalic or- m chl or opeg benzoi ¢
ilzzThiS'Iatter peracid is espggah;y useful_srnce t he by- 10 product

-'Esters of ¢ ﬂ futk b*ﬂ?ﬁﬂF ysed § s, alkanoyl\_y [err]
o e e R t°°5ar"§lﬁﬁ§ SR W e

.appropr|ate alkanorc acrd -or - acr F . f-or mul a [err]
" in the presence of ‘a condensi.ng agent such as drcyclo- 45
_hexyl carbodiinm de.” Al ternatively, they.are. prepared by. reactlon of a

. formula 45 |I-1V conpound.-w th the approprlate aIkanorc acid chloride or
- anhydride, . e g:, acetyl.chloride or acetic- anhydrrde,;rn the presence of a
" . base such as. pyrrdrne Esters . of formul'a I' ‘conpounds” i‘n- which eaeh of the R

and [err] groups is ‘esterified. are prepared by acylatlon accordlng to the
~ _above-descri bed procedures 50 . - Cbnpounds i n whi ch:onlwy the 9-hydroxy:
group is acyl ated are obtarned by mld 50 hydrolysis of the correspondrng
1, 9-di acyl derivati ve, ‘advant age “bei ng taken of the greater ease of
hydrolysrs of ‘the phenollc acyl -group. Fornula t conpounds . in whi ch onIy
the 1-hydroxy group is esterified are obtarned by borohydri.de reduction of

~ the corresponding fornula I'l ketone esterifiéd at the |-position. The thus-

55 - produced fornula | conpounds bearrng I-acyl 9- hydroxy substitution or
~1- .55 hydroxy-9-acyl substitution can t.hen be. acylated further with a
: di-fferent acyl ati ng agent:.to proeduce.a. dresterlfled conpound of formula |

i-n which the ester.group’ at the - adhé .9: positions are di'fferent.
: . The' .presence of a basic group in the ester noiety (OR in t he
conpounds .of -60. -  this invention pernmits formation -of 'aci d-addition salts

i nvol ving said basi ¢ group. 60-Wien the herein described basic esters are
 prepared via condensation of the approprrate am no- aci d hydrochl oride (or
ot her acid addition salt) with the appropriate conmpound of formulae I-1V in
the presence of a condensing agent, - t he hydrochl ori.de salt of t he basrc
ester is produced Car ef ul. neutrallzatlon affords o
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addition salts by known procedures.
those skilled in the art WII
benzo[ cl qui noline system Such salts are prepared 5
The basi.c ester
acid.addi fion salts because of their dibasic functionality. The
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Acid addition

recogni ze, be forned
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[err] of the drug pretreatnents in blocking withing are ascertained. 5

Tests Using Pressure Nociceptive Stinmuli.

5 Effect on
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parenteral admnistration and are conveniently adm nistered in conposition
form Such conpositions include a pharnaceutical carrier selected on the
—basi s of the 40 chosen route of admnistration and standard

pharmaceutical practice. For 40 exanpl e, they may be adninistered in

the formof tab

lets, pills,

powders or granul es containing such excipients

“ganstarch, mlk sugar, certain types of clay, etc. They may be adm ni stered
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# so be adminstered in the,fseggpgof oral suspensions, 45 .. solutj.ons,
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agents. For oral .admnistration of the therapeutic agents of this\o/

i nvention, tablets or capsules containing fromabout 0.01 to about 100 ng.

are suitable for nost applications. The physician will
jost suitable for an 5
jge,

which will be 1
vary with the 4
-the raute of fag
dosage in .addlt
di vi ded doses.
daily. The favd
ng/ day; the pre
The favored pan
t he. preferréa
above procedur g
“invention and d
1,579, 228 .
‘are used in t ﬁ
tail flick;:
tail. i-mrersig

6a,10a

| —O-—CH(CH,)XCH,);C,H,

wei ght and respon

| n many instances, it
red oral dosage range
ferred 55 ‘range i§
entegral doseei g from
rande from about 0.01
s, the anal gesic actiV
f certain prior art cqg

tabl es: PBQ
=ho€ pRate; T
N assays.

cis.’
cis )
‘trans
cis*

' tréﬁs
trans
cis

—OCH(CH,)(CH,),CH, -

—0—-_;(C'H:=)‘C,.H'5

—O—CH(CH)GH,,
—O—(CH,),C;H,

—O—{(CH)CH,
—_O—CH(CH,)(CH,),C,H,

CH,
. CH,

CH,
ch,

CH,
.
CH, .
CH
CH,
- CH,
H
H

R,

= henyl b
E@i#vra%.-
1579 299"

—OCH(CH,)(CH,),CsHy

determ.ne the dosage

i ndi vidual patient and it wl

e of the

COCH, .
COCH,
COCH,
COCH,

. COCH,
'COCﬁ;

' COCH,

itggf%ﬁ&ﬁﬁmeg
T Q) e —
npus@dsg 8ie d& okt gk
.-g"' .. ;:.-g - et EEA— @
enzbBginaite- § HipSale &
a9 ] _E--"’O
t aigs QLR Bk e ST EigT
R RED) CERE20 0
odTEuS Ax=geIaS
» [ 1] . 2 S e et
Sl une gOg”aby
B0 ESS gl SES .
o= om0 O a3 gy
SSgERL 0P8 Ho
Fo2g99s orfay »®e
D= [ s, S e S D -
SESEYDE FZ-"S23FTg
e D e ~Duoros .
B~ _“u'- o ""‘-—l“-'.gﬂo
cSEREE R wESE s
S20%3a 0 .282808
‘LR 2T, =wioRkSsD .
- BgpRS2Y §Ezo8 E§
g denog Eéaﬁg'oETc-°'§
OJolPg HLCOEO5S
s ag® L0250
=oeSas 0-9-‘53.5—'::::.
ES.8XE & 2o W B
8. %83 ¢g ogvs'éa;a.gg-
- oot o .
S28Sus SENERTE
o ) ocBvUVURLE=T
o oX 20TV NOG &
Ao s o8 a320
v mu-mt-cufa%oﬂ
h.?.-ums.l- wmm O & g
HAST Ny GE e
::ghcw = uomoNbﬂ
582297 53828235
tEe5c8 293-5§2E8
QO - '%>\-—n =1 -
I D~ R el | E“:
SZ. o= ooz o
= “’_‘ . ot 124 °°>, -]
£E398No.T o¥ 8 oE :
8809=80 ZpES2B -
o 0°5 0.5 _:-‘:l-co-n<.=_‘-_-}
>~.y)l-°.'..°[—4 =3 — ] = 0;
SE2=S . LB EG 4%
£828g> °9“vigzaS .
S ES65 250lF 003
wOEudlE 32J0.Ta%
ord. ot 139 = L ® 9
OO'U_'OQ--N 0""050 o e
.:-uuis_:_o o e N 2
F2cFang E2389 .55
88 28w 08 wiNTYE
=E Sg& 3 EcEQJ
Q. o -ug__-c';:._,_@_ .
" - w
g vt

:t

50 particular patient, and
m ni stration. Generallly,: however, the initial 'analgesic
s may range from0.01 jto -500 ny. per day in singl
IS not necessary to exceed
is fromabout 0.01 to about 300"
from about 0.10 to about .50 ny/day.
|55 abowt 0.01¢ o abowt 100 ng/ day,

t 0-about -20 ng/ day. By neans of the
puExes of this

e, or -

MHo ny.

22
abbrevi ati ons
hing; TF =

h junp; #«and TI
23
/-

3

-



24 1,579, 228
24 [err] 25 1,579, 228
25 [errl— fert] 27 1,579, 228

27 conveni ently used in a sol ution such as the fol | ow ng: test drug (I
ng.), ethanol (0.05 m.), Tween 80 (pol yoxyal kyl ene derivative of sorbitan
nono-ol eate, -available from Atlas Powder Co., WI m ngton, Del aware 19899)
(50 ng.) and saline (to make I m.), or in a nore concentrated sol ution
wherei n the ingredi ents ‘are present in -5157922|aroport|ons of 10 ng., O. 197
m., 100 ng. and 1 ., .1 €es ectlvel . FOr numar;.ol entr |ons of-

drug from 0~01 ny./ "em “y A&%xya s% %)33#‘} Vu‘)’p" & 5 ‘;2@ Turetic
agents i's determnne ﬂrﬁiné 1@899 SO& r(m , 79,
97 (1943) which utit mr.)esar hat moascohMtramsohawnmklesm t]i ngn saugererpmgﬂ ihor -

4

this use is th& saneropartiensof Qllgﬁ s§ H00,ng. png %e}gp @B he 5 -
1
herein descri bed Comaﬂmgo (ﬁ nt?ﬁéﬁﬁﬁnned by tl%e gll:f)cf:ieure of Lipschitz et -

10 This .i'nventi on aglsg. mmuc 29, p Q9N GvithiutiRdes FG3QRd tledt QRimals] THel dosghg uni t
10 dosage fa vatauabﬂoetlﬁsousetlstwe md a;;fthattheted@b;anemlmesappqtbemeoenpbﬂhnds as :
1 0 nis.

anal gesi cs_ana0ot heber I{‘;F*fvi’n e e P e o dﬁ??ﬁ% dm%% i
given in single' -orgc s & Qﬁ@ﬁxttﬁ%s@éf%i@h@ sd?{BE QmﬁQ he
dai | y dosage eff ectandeotherutititickTdisclosed Headii. i The|dasagel Forhi thgy. be given in single or
15 The corrpounds (o ‘%ﬁ? dgeescasi yestously meted, toogehisie therdaily desege ¢ffeetive for a

admini strati o®®in st [l;t' :%%i@ﬁ%ﬁ}chg{g}ﬁ{% a%e B%Lg?&?fo@lldmmlstratlon 18

adm ni stration. Capﬁlkb%oxclﬂl dministati |®Bsulds ¢Bntaining
conmpounds of for mul dregslof this xiﬂenaomlp: uﬁsto fomnmamgordha&e p@&pdre “:wmnght of
inient pych r milk sugar '
drug with ni n(iopar tand é’%(oach gtﬁqe mlx?‘{:"e 1r§l§ gil’eGscopEnfg %ﬁat&” capsul esgagh that each 20
~ capsule contains 100 parts of the mixture. Tablets contammg compounds of
- * * - formulae I or II are prepared by compoundmg suitable mixtures of drug and"

KR - standard ingredients used in. preparing tablets, such as starch, binders and .
ca .« - lubricants, such that each tablet contains from 0.01 to 100 mg. of drug per tablet. -
- 25 - Suspensions and solutions of these drugs, partlcularly thosé¢ wherein R, 25
S . (formulae I and II) is hydroxy; are generally prepared just prior to use in order to
avoid problems of stability of the drug (e.g. oxidation) or of suspensions or solution
(e.g. precipitation) of the drug upon storage:. Compositions suitable for such are
: generally - dry solid composmons which are reconstltuted for mjectable
- 30 admmlstratxon : - _ _ _ 30
Co : s Exam le 1. _ ' :
' : Ethyl dl-3-(3, 5-Dzmethoxyamlmo )butyrate : '
A mixture of ‘3,5-dimethoxyaniline (95.7 g., 0.624 mole), ethyl acetoacetate
}87 .2 ml,, 0.670 mole), benzene (535 ml.) and glaclal acetic acid (3.3 ml.) is refluxed - _
or 15 hours under an atmosphere of nitrogen and water collected by means of a 35
Dean-Stark trap. The reaction mixture is cooled to room temperature, decolorized
with activated charcoal, filtered, and then concentrated under reduced pressure to
give the product, ethyl 3. 3 4-d1methoxy)amlmo] 2-butenoate, as an oil (168.7 g.).
: A mixture of ethyl 3-(3, 5~dlmethoxyamllno)-2-butenoate (5 .0 5 18. 7 mmole)
'\/40' - in glacial acetic acid (42 ml.) and platinum oxide (250 mg.) is hydro,
- . Parr-shaker at 50 p.s.i. for 1.5 hours. The reaction mixture is filtered through filter-
aid, benzene (50 ml,) added and the solution concentrated under reduced pressure
to.an oil. The oil is taken, up in chloroform, the solution washed successively with
B saturated. sodium bicarbonate solution (2 x 50 ml.) and satiirated sodium chloride . '
T 45 solution. - It is -then dried (MgSO,), filtered and concentrated under reduced’ 45
.. pressure to give the. product as an oil (5.1 g.). ' _ ' o
Repetition of the above. procedure but using 168. 7 g. of ethyl 3-(3 5-di-
methoxyanilino)-2-butenoate, glacial acetic acid (320 ml.) and platinum oxide (2. 15
g) gnves 160.8 g of product _ .

: 50 . _' c - - Example 2. _ 50
. S ~ Ethyl dl-3-(3 5-Dtmethoxyamlmo}butyrate .
’ To a solution of  3,5-dimethoxyaniline hydrochloride (370 g., 1.45 mole),
reagent grade methanol (4.5 1.) and ethyl acetoacetate (286.3 8., 2.64 mole) ina 12
o  liter round bottom, 3 neck flask fitted with mechanical stirrer and reflux condenser s
"~ 8% is added sodium- cyanoborohydride (54 g., 0.73 mole) in one portion. After the 55
T refluxing subsides (10 minutes) the -mixture is heated on a steambath for an
- additional 20 minutes. To the cooled reaction mixture is added additional sodium .
cyanoborohydnde (5.4 g.,0.07 mole) and ethyl acetoacetate (28.6 g.,0.26 mole) and
_ the mixture refluxed for 30 minutes. This latter process is repeated once more.
60 : The reaction mixture is isolated in portions by pouring ca. 500 ml. onto 1 liter 60
of ice-water/500 ml. methylene chloride, separating the layers and backwashing the
aqueous . phase with additional methylene chloride (100 ml.). (This. process is
repeated ‘using 500 ml. portions until the entire reaction mixture is worked up).

genated ina 40 '



— cont.ai ni ng

20 and then | oading the m xture into tel escoping gelatin capsul es such
t hat each 20 capsul e contains 100 parts of t he mxture Tabl et s

sui tabl e mxtures of dr ug and standard |ngred| ents used i . prepar| ng
tabl ets, such as starch, binders and lubricants, such that each tabl et
ontains from0:01 to 100 ng. of drug per tablet. 25 - - Suspensi ons and
qoj uti ons of these drugs, partlcul arly those wherein [err] . . 25+«

or le ae |- and II) i's hydroxyl 8generally prepared jUSt prjsor to use in
or de . ; y - e gxt-gatt+on) or of
suspensi onsT msth MQNPI'F el'sptee&e iﬂ gj gﬂmbdmﬂtﬂpon st orade
Conposi t "t #hggfaé d,hgd{ s'fi'uﬁ%l lb‘ﬁﬂ’mlﬁ&kdrganqconpos'“0“5

(

whi ch anes h@c §.‘» # [‘udb RIS oxyamlm thtegad at | on

. 30 Exarrplambar cd q'lvrscldusaxm 3&75 @(Tm b'aebdyamlchrmogehuhwoat firthér -m xt gre of
-3, 5-di metPH 'al?ﬂlletn@‘é ﬁ?a] " nol e) ; ‘et hyl ‘acet: oacetate (87 Z m .
- 0.670 nol e) s frdglloniegspe )car%%ﬂ'sﬁ‘fsacr al acetic acid (3.3 m.)

refl uxed 35'H NMR @60 &ﬁizmgg lrﬂd@rsan—abloiﬁsatmr@te)‘ 4r101(q,m,en and™ ter
col rected hy neans of a Dean- Stark rap:  The- reactron m xtdfe is..

cool ed .t & é’g@hg Osﬁtu‘(% %3‘ ’ﬁﬁt ﬁ: Al CO filtered,
and% hen 8 Tate 'pt es(s’ur &g ) i pr odﬁét , et hyl

3- [34d|rrethoxy)an|I|no] 2: butenoate as an 0|I (1687 g) A m xture of

et hyl 3(35d|rrethox anrl_(ggE e. tﬁ% ., 18.7.mmole) 40 in
gl aci al ace% fouiid o g’% ¢ x@gg{l g\ s hydrogenat ed
ing 40,58k ¢ % A a%etrm §d-|§111 t%o mzilf)% on mi.xture i's
filteredhn kuhwghltfls chtﬁ/Ertedat the ibeliierlc( ﬁltnliy ddaiibde:rl lardd)gcrhe solution

concentr&b'@ddmdd A tharepf; @76ﬁ129r5§ct aken ‘up jn
chl or of orff3 ?E@?Sﬁ&%agmgegﬁﬁeggs‘?\’féf a\ﬂf tfalsampleaPRy sodi ulrcn ¢ -
bi Gr bon ,ﬁlygp rctdq&(fgh Sﬂmﬂ ¢, 5200 sra,tnmatnchzggydl um- chl-ori deg45 o
solution. It i's-then drr edFdegSCﬂ,)S789,| IH.8v7dd MrfOpioncent: rated under.
reduced’ , mis—p#EdEike to-give. the product as an oil (5. 1. g.): Repetltron
“of the abovey N edYiRz) %WMSIJ%;{}&) AR 1 bl mm(,::, @7 Al -

but enoSPEls ac

met hoxyani | i-no) - 2- al ‘acetic acid ~and- pI at| num

: oxr de (2 (d,EJ ma HBD. 6819964-‘0(d 9frdg z, IHQmeta H), 408( ZH
@né ;Y l?—(zgc E%ﬁ@ﬁﬂgﬁ( § g %m 461"0 2 sol @i on of
3 5 d| 'he hy rot‘:h ori d Ie8) reagent gr ade

nmet hanol (4.5 ) ‘and et hyl acgt oacetat e (286 3 g ;264 nole) in a 12
liter round bott 3. .neck’ f irrer.:
?Ethyl 3-[(3 5-Dzmethgxy-Nrfg:;loxyca%onyl)amhno %ty%?el Cal stirr er__.:,and r -ef lux
con:d)ense Method A , L. 30
‘Ethyl chloroformate (7l 4ml 0. 75 mole) is added dropwrse over a 45 mmute
" penod to a mixture of ethyl 3-(3,5-dimethoxyanilinc)butyrate (159.8 g., 0.598 mole), .
methylene chloride (100 ml. ), and pyridine (100 ml., 1.24 moles) at 0°C. under a - .
_ nitrogen atmosphere. The mixture is stirred for 40 minutes following addition:ofthe . -
- 35 ethyl chloroformate and is then poured into a mixture of chloroforni (750'ml.).and '35
ice-water (500 ml.). The chloroform layer is separated washed successively with: -
10% hydrochloric: "acid (3'x 500 ml.), - saturated ' aqueous - sodium bicarbonate:
(1 x 300 m. ).and saturated aqueous sodium chioride (1 % 400 ml.) and then ‘dried
“. . " (MgSO,). It is then decolorized with activated charcoal and concentrated under'.
40 = reduced pressure- to an 011 (215 g) The product is used as- 1s : o 3 : 40

Method B— o o
Under a positive nitrogen atmosphere a mixture of ethyl 3-(3 5-drmethoxy-
amlmo)butyrate (376 g., 1.4 mole), methylene chloride (1.4 liters) and anhydrous
. -potassium carbonate (388 8g.,2.81 mole)is stirred and cooled in an ice bath to 0° - .
45 - 5°C. Ethyl chloroformate (153 g.,'1:41 mole) is added in one portion. The mixture is 45 <«
allowed to warm to room temperature over a period . of: one hour, ethyl : -
chloroformate (153 g., 1.41 mole) 1s added once more and the mixture'is refluxed
on a steam bath for one hour. It is then allowed to ¢ool to room temperature and’
the potassium carbonate removed by filtration. The red colored filtrate is washed . -
50 successively with water (2 x 1000 ml.), brine (1 x 500 mL), dried: (MgSO,), and then 50
decolorized .and evaporated under reduced -pressure to: afford 439 g of crude .
product whlch is used w1thout further purlficatlon : :

1I.-I NMR (60 MHz) 'SCDCI (ppm) 6 2—6 42 (m 3H aromatlc), X 65 (sextet

. 1H —N—CH— CH,), 4. 10—4.15 (2 quartets, 4H ‘ester- methylenes), 3 70 (s; 6H : _
55 - —OCH,,) 2, 30—2 60 (m 2H, —CH ,COOE), 1.00—1.40 (m, 9H, 3 miethyl).- _ 55

LT



55 I s added sodi um cyanoborohydride (54 g., 0.73 nole) in'" one portion.
After the refluxing subsides (10 mnutes) the m xture is heated on a steam
bath for an additional 20 m nutes. To the cooled reaction m xture i s added
addi ti onall sodi um cyanobor ohydride (5.4 g., 0.07 nole) and et hyl
acetoacetate (28.6 g., 0.26 nole) and the m xture refluxed for 30 m nutes.

This latter. process is repeated once more.. 60 . . The reaction mxture

is isolated in portions by pouring-ca. 500 nf. onto I liter of. &
i ce-wat er / 500 % rret hyl ene chl ori de, sepqlrsggzzgg t he Iayers and. backwashwg
the aqueous p +h—eaeei-t+otret ||ct|ly|cuc L,rn oTTUE \J.UU T s

rocess I's eat ed usi.n RIIF%
ﬁ] xture. i S\T/;\K;Pk ed u 9 389-[81 5-DuBet;wxy- -et oxycarbony})an flino zEtJIszceAch aC'ELI gg 9 228 _'

28 The nethyl ene ch orEta bmerdsnamymmx &db(ﬁlyll()hnﬂihbbdty r(302 dedDS‘)érl zed
wi th charcoal, 5fil t mple} anc:bue\s mdﬂé@xrﬂe( ahlg olﬁ bi #r¢. Thes
d
te

excess ethyl acet oaﬁ‘é%b&!eé L AN ﬁ%gﬁ%g@g ﬁ‘i,gf‘gj%f E e and.
rat e
1-5 mm pressure) Eﬂ?‘fm&@?&:ﬁ{o fg@o DRBecdta 3 :
(an 5 anber comby. dde Hqtﬁﬁlﬁus_/eﬂlsltl)en aB'Bﬂ'ie th m‘}%h dre¢ ncwlq:dcthSZ amded . =
Wi t hout - fur taer 5e’p@pqe¢l ps.aawld\ghﬂ cegggé Tltml g} combmed 10
‘ R L\d iltered and ‘concen ated in vacuo oyleld the :
I'ow '

char act-eri.stics: W;B%ﬁwml? 5 (1

3- (3, 5-Dnet hoxyanl exanoat e g the procedure of Exanpl e -2,
condensati on. of. 3, 5Mitmsﬂtlhex an| line 15 hydr ochl ori de and
E l|ndet

butyryl acetate_gives jter "?C g echa
m E(rg 4“%?11.&'& dmo{fﬁdll nme

yrate-

is converted t® the Tn§ r(@gg CIs

a nethyl ene chl ori dgydréxdeU? lihs diNA) B @ dedﬁfh@theﬁhﬂﬁufbﬁ'&'hﬁ damfisteam bath for 3 -

Recrystal lization fho;m dh elmheommmumanmmd B)lit Fv e‘h”h@f F‘i‘%dfﬂlﬂ

sanpl e, ‘m P ']2,66 lﬁgx Acf w‘o?n Wllltthlf:l I:ft h%ﬁﬁﬁs "élléff(i):t with ¢ n?:ggsgted g hlo;g o0
c .

30 Ethyl Qh' ortf or é %1m14 2"% molgs) ?g’lm&rﬁ ted p’%&ﬁﬁﬁr Bﬁﬂmr&ﬁthchl&ﬁy]&le 2

m nute period to a altl&tidtr(es enﬂbﬂﬂeﬂgoarslalre bluud anddréed(: 159. 8

g., 0.598 ol e) imsgessie Hate;@e q! ewlt chag Svapqrise 19124
mol es) at [ er, % ‘ﬁ@{{%{ P%r ¢ :lf.lér.us'% '
ovm h

'llrh@ for,
40 m nutes foI ,m@gt low|ng sﬁ h chI oroformate and I.s then

poured into a m xture of chl or of or'ng(;§50 m . 3
_ . 'HNMR (60 MHz) 8CDCI (ppm): 24——6 53 (m, 3H aromatlc) 4.65 (sextet,

IH —N(COOC,H 5)CH(CH,,)CH&OOC H,), 4 10 (quartet, 2H ester methylene),
3.78 (s, 6H, —OCH,), 2.40—2.60 (m, 2H, —CH. COOH) 1.18- (t), 1.28 (d,
30 6H,methyl), 10.8 (bs, varlable, 1H, COOH) ' : 30
MS (mol.ion) m/e — 311. - :
An analytical sample, obtained by recrystalllzatlon from ethyl acetate/hexane
(1:5), melted at 89°—91°C. .
Analys:s Calc’d for C,sH, O6N: C,57.86; H,6.80; N, 4.5.0"/., _

:-Q-

35 | Found: C,5808; H,665 N, 4467, Y
. ' ~Example 6. '
w -~ d- and 1-3[(3 5-Dtmethoxy-4-N-ethoxycarbonyl)antlmo]butync Acids.

- A mixture of d,/-3-[(3, S-dlmethoxy-N-ethoxycarbonyl)an|lmo]butyr|c acid
' (136.6 g., 0.44 mole) and lephedrine (72.5 g., 0.44 mole) is dissolved in methylene
40 chloride (500 ml.). The methylene chloride is then removed in vacuo to yield the 1- 40
* ephedrine salt of d,/-3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilinolbutyric acid as an
- oil, [a]®= -20.0 (c=1.0, CHCI ). Addition of ether (1500 ml.) causes
crystalllzatlon of a white solid which i is separated by filtration and dried (102 g.),
m.p. 114°—116°C: Recrystallization from ethyl acetate/hexane (1:1) affords 71.1 g. -
. 45 (34%) of the l-ephedrine salt of [-3-[(3, 5-dlmethoxy-N-ethoxycarbonyl)anllmo]- 45
butyric acid; m.p. 126°—127°C. :
Analysns Calc’d for C,;H,O,N,: C,63. 00 H, 7.61; N 5.88% -
. - o Pound: C 6287 H,7.64; N,588%
T [a]2®= —43.5° (c=1.0, CHCl). = . _
50 The l-ephedrine salt of the /-isomer is stirred in a mixture of ethyl acetate (1000' 50
ml.) and 10% hydrochloric acid (400 ml.) for ten minutes. The organic phase is
separated, washed with 10% hydrochloric acid (2.x400 ml), dried and-
concentrated under reduced pressure to an oil. Crystallization of the oil from ethyl
acetate/hexane (400 ml. of 1:1) affords 34.6 g. of 1-3 13, 5-d|methoxy-N-ethoxy-‘ -
55 carbonyl)anilinolbutyric acid, m.p. 96°—97°C. 55
Analysis: Calc’d for C,SH,,OGN C,57.86; H, 6 80; N,4. 50/
Found: C, 5790 H,6.66; N,4.45%"
[a)3® = -254° (c=1.0, CHCl,). L
. The mother liquor remaining from recrystalllzatlon of the I-ephedrme salt of .
60 the I-isomer is treated with hydrochloric acid as described above to give ctiide d-3- - 607
[(3,5- dlmethoxy-N-ethoxycarbonyl)an1Imo]butyrlc acld Treatment of. the crude L



ice-water (500 m.). The chloroform|ayer is separated, washed successively
wth 10% hydrochloric acid (3 x 500 m.), saturated' aqueous sodi um

bi carbonate (1 x 300 m:) and saturated aqueous sodi um chloride (I x 400
m.) and then dried (err) =Tt Ts then decolorized W th activated charcoal
and concentrated under 40 . reduced pressure to an oil (215 g.). The

A oduct is used-as is. = - 40 Method B Under a positive nitrogen
Ayosphere a m xture of ethyl 3-(3,5- di met hoxy- anilino): butyrate (376 g.,
» rret hyI ene chI orr de (1157922“ ters) and anhydr ous pot assr um’

' Te ' B S : - 2k .bath to

; _'0[ er r] 447;!(1 Wlthtﬁ R!lptl ne aEpMyIaftelmrmadifzgﬁmd‘tm (thﬁsthgd-epheilrmh:lsahml e) isagded in

. one port? ?"d}ln ipl%%#@#'%z (215Cag3l(ﬁweﬂ .}ﬁ)kv\%ggso 0 room tenple;agnggdogﬁ(r:e

-a period o fess &l @ 1.41 noi e)

Cnorg and thbzla'n=x%441()e (c=s|0r€HGlp)r.e on a st eam bath- ter- one hour. Lt is then

3.',_'. “al lowed t 'Fé eﬁ%ﬁ&?r &dm@ NMmb@mrlbonat e remved by
Ui tratl e':it ﬁﬁc%m j a‘gﬁ'f ﬁ Ve’;“;r U&ﬁgsm vel y WI th
~wat er (-2ac¥ta Il ne r| err t-hen

;. ded®l ori zedﬁralyéseiab;r;tfpa@e‘dln@ahtlec,ﬁesd cHngIreNsmm%to afford 43 \aﬂ of ‘crude
product whic i datdvh. [err] NVR (60 MHz)

f Gri’ifar. Pk
(ppmj: 6. 2[%"4'2 83??? \Mglﬁ:ggt‘bma':lc)f EGS (sextet, [err] 4.10-4.15 (2

guartets, 4H, ester met hyl enes®kample 70 (err) 55 err 2. 30 2.60. (m 2H,
' 1), ¢ il
[ 6{31‘7] ) . L 019 mlxtllu'e ol(3n;}?rmet Jﬁﬁgm : 20}:2ygng l%o%r;ﬁ’;?%?net ﬁfﬁQ
. mo {3 a tlc aci
d, 1- 3- [( R B A 1 e R M S ‘r’{esa alts d. Met hod A

Et hyl 3- @(y&)ﬁlﬂﬁl&mumml&tm&wmbmwI174an4179°co]0b71mw)at (202 g,0.595 5

| (r:rglngl) negqgﬁgﬁﬁgéye%m& '&'rf)éfgﬁfrvgl %‘@éf%%% (Ivﬁ% %gl:'g Fgﬁ m ))&t u?(raer s

copgent rei e, -t-DI @i{).nd)cn;;,ojwra nndwoc}gyjuqedn@nggsgwae thgy concentrate
di | ut ed 4 tfpleig 00 mi:. “vol une and*extracted w th ethyl “acetate (3

.-'x 750 n10f)3 Rzmlrg g’g g&é&f‘%ﬁt “tﬁ}l w&*@? PF'E’&F’WQ‘W“.’L‘G"%cﬁydr ochl ori,c aci d:

H2an extr agaln W te(3x750n1 ). These latter
_extracts are . conbi ned, 10 wagYed vvlth drled (err) filtered and
~concentrated in vacuo to y| el § the R :

| '/CZ
Com, COCH, L ~
. CH, SCH, o v

3 . cHy SCH, - . 5




title product as an oil (163.5 ¢g.,88.2%). Method B - A5 liter 3 neck,
round bottom fl ask equi pped with nechanical stirrer and 15 refl ux
condenser is charged with a solution of ethyl 3-[(3,5-dinethoxy-Nethoxy-
15 carbonyl)anilino]-~butyrate (439 g., 1.41 noles) in ethanol (2. Iiters).
Sodi um hydroxide (2 liters of IN) is added and the m xture refluxed on a .
steam bath for 3 hours.The reaction is poured is poured onto 5 liters of
ice-water and extracted in one liter portions with diethyl ether (500 i
m ./ portion). pe aqueous | ayer is cool ed 20 by add| ng ca. one I|ter3lo

ice and then a&i-di-fi-ed—w-ith—conrecer -t B8 6 g :

21 noles).alt is extracted in portlons oiExmp}eBMer with. methyl ene chl orlde

(250 m/portion). The th Iérr? ili @ t drj.ed over
magnesi um sul f at e, -élr\g _C{%E ag‘g@; y‘fég at@\é@‘:i%ﬂ ﬁﬂiﬁﬁi“ g °s°§s to
yield a viscoys yel ;mweeedctanaoy§¢ fdlaﬁvin@l&o peaumdet her/ cycl ohexane ,2) g
affords 224 25 ngwsa Ydrogeh, thes stllabllosim&s pr obained bmt EF‘ Th| s
maierial is used gﬁm’”ﬁe’g&? PO s A Sk el e Aig 'St ep.

1- 3[ ( 3, 5- Di mdhoxy- 4- 4- N- et hoxycar bony! mrl l1no] b f:QPFEBAm ds A . mixture of
d, I - 3[ (3, 5-di met hoxy- N- et hoxycar bonyl ) arji inolb érlc acid (136.6 g., 0.44 .
mol e) and 1-ephedrine (72.5 g., 0.44 nmoJe s di ol ved .in met hyl ene 40
chloride (500 m.). The nethyl ene chl (fg he moved in vacuo to

yield the I - 40 ephedrine salt of _ :

d, | -3-[(3, 5-di met hoxy- N-ethoxycawb | )ani i b ric acid as an 0|I
[err]=:+-20.0 (c=1,0, CHC [eérr]). Addition of |ether @1500 nml .) causes.
crystallization .of a white solid which is segprated by- filtration and dri ed
(102 g.), mp. 1ll4[err]-116[err]. ecryi_%ll ation from et hyl
acet at e/ heXanH’(l 1) affords 71. 1 445 494 of R“he | - ephedri ne sal 10

of |-3-[(3, 5-di.met hoxy- N- et hoxyca%nyl?@ﬁbllﬁﬁd-' - I1i5 butyric acid; mp.
126[err] - 127[err] Anal ysi s: Calc dlaf or ] C §‘3 00; H 7.61; N, =
5. 88% Found C, 62.87; - 050 , The | - éphedri ne

salt of  the-1-isomer is. stlrred |¢,m, m@C;H,e@H ethyl Calgetate (1000 50 - -
m .) and 10% hydrochtoric acid (4 m )ﬁ% N i nu The organic phase
is separated, washed wth 10% roc??lc acid.. E{(Zex400 m.), dried
and concentratsed under reduced pr esgur escn, anc,qﬂl Cryxstal l'i.zati on of - the15
oil fromethyl acetate/hexane (400 m : of 1:1 af fords '34.6 .g. of

| -3-[(3, 5-di met hoxy N- et hoxy- 55 C7H1 §?'E50ny =)"hn| | n5‘] butyrl c aC| d ‘m p.

96[err] ' 'CH; OCH, CH; - CH,
o ' -~ GH, OGCH; CH, O H
R CH, OGH, GH,~ H | o
| \J.O - | - "Csz" SCH,CH, L 'C'H,;.. : | o 20..
o C,H, SCH;. CH, H a '
CH, OCH, GH, .~ CH,
" cH, sCH, GH, . CH;"
) . CH, "OCH, CH, = CHf ~ . ;
T . cH, OCH, aGH, H . 5

“CH, OCH, nCH, H_
CH, "OCH, n-CoH,y CHOL .
(st ; S'C"H3 ln.-C,l_-'l', S H -
©  _cH, SCH, nCH, . CH, O~
o .  GH, oc,H,gi.-'c,H',_'_"""'._H'- o o
: | CH, = OCH, nCH, ~ CH, . |
CH, OCH, nCH, CH,




Anal ysis: Calc'd for [err] C, 57.86; H, 6.80; N, 4.50% Found: C,
57.90; H, 6.66; N, 4.45% err] -25.40 (c= 1.0, [err]) The nother
liquor remaining fromrecrystallization of the |-ephedrine salt of 60
“the [-isoner is treated with hydrochloric acid as descri bed above to give

crud@- 60 [(3,5-di met hoxy- N- et hoxycar bonyl )am l'i nol butyr| c acid.
nt

Trea of the crude 1,579, 228 ... -30 acid
R'LE hedrine affords, after crystalli zatlon from et her the d- ephedri ne
g’ﬁ 30f the d-isomer, mp. 124Q;s3@5k Anal ysis: Cal c' d for [er rzp . C

.05, N W:,_Jﬁ,_ A, N S5T9TYfeTT]. = +44.0
(c=1. 0 err). ! ° 5 *The d- ephedu’ne sal t

is converted to d- 3- [ (@yo-dt NOR%.E tholzgycarbonyl) ani linol butyr,ic acid
in the sane mannher . as de:'scrl(g@l?fl ‘above® l-?‘or conversi on' of .the |- ephedrine

salt to the free acid.CHp. WQ?[QH:C}HS af@ﬁf recrystal lization from et hyl
acet at e/ hexane (3:5). V.Si,S: l ¢ d. for . [err] ' .. G
57,86;. H 6.80; N, 5‘(1)9/8 Foun(dH c%egf‘gg "6.57: N, 4.35%[err]= ;
+2553[err] (c= 1.0, [ecrl]) ESGHyp! CH,CHEL th o 5\_4 o
3(35Dirrethoxyan|I|n pr-opiQpat e, " A nixture of. .- :

-3, 5- di met hoxyani I-i ne ( % Jé&q’ 0(§§])fﬁ!¥le)CHmet hyl acrylate- (69. 73 15 g.
0.81 nole) and gl aci al cﬁgetlgc}gm qctig,aH, ) Cjg refluxed for 20 hours. Refl ux

'.|s di scontinued. and the reaction mxture is concentrated .and then distilled

in vacuo, to yield 106%H: g: Y. 9fH.GiHe hetl titl e product, -b. p.
174-179[err] (0.7 n’m)C}{serrd,c HcyMR (6@1.M—|z) [err] (pprr) 5 62-5.95 (m
-3H, aromatic), 4.1 (varlable, 56 IH °-NH), 3.74 (s, [err]) 3.68
(s,103H, [err]), 3.41 a@dl,2. BLHst MCHQECsHH €Hspl ets, -NCH - CH C@ﬁ)
- Repetition of this pr ur ng th ppropriate ani | i ne reactant in
pI ace of 3, 5-di nmet hoxycéi’%?l I ﬁ%ea foltrﬁﬁfs t he (T:%T | ow ng corrpounds [err]; '
: CH, OCH, (CHz),C,H CH:, : _

: Exam le9 : _ ' o e
: . d l-MethyI 3-{[3-hydroxy-5-{5-phenyl-Z-pentyl)]aniImoIpropmnate ST
15 A mixture of 3-hydroxy-5-(5-phenyl-2-pentyl)-aniline (1.0 g.), methyl acrylate - = 15
(345 mg.), and acetic acid (0.1 ml.) is heated at.106°—110°C. overnight. The cooled - -
- residue is dissolved in 100' ml. ethyl acetate and washed twice :with- 100 ml. of
saturated sodium bicarbonate solution. The organic phase is then dried (MgS0,)
K . and evaporated to a crude residue which is chromatogra}phed on 130 g. of silica gel
- 20 usmg benzerie-ether (2:1) as the eluant. After elution of less polar impurities, 540 20
: (40%), d.l-methyl 3-{[3-hydroxy-5 -(5-pheny1-2-pentyl)]amlmo}proplonate is. ‘
' collected It has the following spectral characteristics: :

_ 'H NMR (60 MHz) ‘sCDCl (ppm) 7.14 (s, SH aromatlc), 5.83—6.13 (m, 3H .
' aromatlc), 3.66 (s, 3H, —COOCH,), 3, 37 (t, 2H, —NCH,), 2 16—2. 78 (m, 5H, :

25 - —CH,COO and benzylic), 1.28—1.69 (m, 4H, —-(CH,),—- ), 111 (d 3H, >—CH3), - 25..
4452 and 1.28—2. 78 (vanable, iH, NH OH) ' ' '
. m/e — 341 (m*).
Examhple 10.
Methyl 3((3, 5-Dtmethoxy-N-et oxycarbonyl}amImo]praptonate S o
30 _ Ethyl chloroformate (2.0 g., 8.4 mmole) is added dropwise over a 10 minute ) I

period to a mixture of methy 3- -(3,5-dimethoxyanilino)propionate (1.0 ml., 10.5
mmole), methylene chlorlde (5 ml.) and pyridine (5 ml.) at 0°C, under a mtrogen '
atmosphere. The mixture is stirred at 0°C. for 20 minutes following addition of the
o ethyl chloroformate and then at room temperature for an additional 20 minutes, -- _
35 and'is then poured into a mixture of methylene chloride (75 ml.) and ice-water (50 35 .
: ml.). The methylene chloride layer is separated, washed successively with 105} - 6"
" hydrochloric acid (2 x 50 ml.), saturated aqueous sodium bicarbonate (1 x 30 ml.) :
and saturated aqueous sodium chloride (1 x 40 ml.) and dried (MgSO,). It is then
' .- decolorized with activated charcoal and concentrated under reduced pressure to L o
- 40 - an oil (2.72 g.). The product is used as is. - . - 40 .
' - Similarly, d./-methyl-3-[3-hydroxy-5- (5-pheny1—2-pentyl)anllmo]proplonate is y
converted to d,/-methyl-3-{[3-hydroxy-5-(5-phenyl-2-pentyl)-N-ethoxycarbonyll-
anilino}propionate and the following compounds are prepared from compounds of
" Examples 7 and 8 by reaction with the appropriate alkyl chloroformate or other B
45 reactant of formula Ry Br where R. is other than hydrogen " 45



303 C2H SCH 31 . . 1,579, 228
31 Exanple 8. Methyl 3-(3,5-D nethoxyanilino)al kanoates The procedure of

Exanple 7 is repeated but using the appropriate ester [ERR] in place
of nmethyl acrylate and the appropriate: protected 5 aniline reactant to
give the follow ng conpounds. .5 Wen [ERR] is

hydr ogen, the sane products are obtained by the procedure of Exanmpl es. | and

2 but using nethyl acetoacetate and nethyl propi onyl-acetate in place of
et hyl acet oacegglte and t he appr opriate pr%@;}zgd ani line.reactant. [ERR;;

32 L, I9I1J, ££0

32 [ERR] . Fxampl e 9. di-Methyl oy COOCH3
3-1[ 3- hydr pxy- 5- (‘5- phenyl - 2- pentyl)lanll nol propu{nate 15 A
m xture of 3-hydroxy-5-(5-phenyl - 2-pent. -ani | iGHy-(1. 0 g. ), nethyl

acrylate 15 (345 ny.), and acetic acif 1 ni}) Reheated at .
106- 110[ ERR] . overni ght. The cool ed r gk \
acet ate. and- washed twice with-1 o} at

R S solved in 100 . et fh"y."f

HN?l um bi carbonate .
sol ution. The organic phase.is t en dr| ed (|vg|504) and evaporated to a cr ude

resi due which~fs chromatographed on 130 g. ofRgsi [ i ca gel 20 usi ng .
benzene- et her (2:1) as t-he & uantz__Aq‘,teR el ution of IRESS poﬂ{ar |rrpur|t| es,
540 20 (40%, dl - net hyl—
3-{[3- hydr oxy 5- (5- phenyl - Z%nt yPfHani Hi noI profPOmEdli s cldl | ected. It has
the follow ng spectral . char eri 'HNNR [ERR] (ppm: 7.14 .
(s, 5H, aromatic), 5.83-6.1 ?E’ﬁaromatlc) (:go%g E’)SH 3&5

2H, -NCH2), 2.816-2.78 (m SB,H,ZS OC,H, GH2CO0 andOp&iyl i c) ,H1.28-1.69 (m s
4H, -(CH2)2-), 1.11.(d, 3H ERR) 25 4.4-5.2 28-2.7 (varlable 1H,
NH OH). me - 341 (ERR). sE’d« f eBocin; H

o - .CH, ' SCH, H  COOnCH, H
) |  cH, SscH, H -(CH,),COO_CH, H
¢ . ‘CcH, OCH, CH,  CH,COOCH, H
10 . CHy OCH, GH,  COOCH, H 0
CH, SCH, CH, COOCH, H
CH, SCH, CH, COOC,H, H'
CH, OCH, GCH, CH,C00-n-C,H, H
o  CH, OGH, CH, - ©'COOC,H, B
t5. - . CH, OCH, CH, ‘COOCH, H 15
N . cH, SCH, CH, COOCH, H |
GH; OGH, GH, COOCH, H
CH, SCH, CH, C00-i-C H,  H
CH, SCH, CH, -.(CH,),COOC,HS H _
o | CH, OCH, H = - COOCH, -~ H 2
* | CH, OCH, CH; 'cooc,m __"'_' ‘H '
. ' CH, . OCH, CH, CH, . H -
CH,. OCH, ‘CH, ' GH, H
CH, OCH, CH, n-CH, H
25  GH, SCH; H .  iCH, H
' | CH, bcH; CH,  CHCH, H
CH, OGH, CH, ~ (CH)CH, ~ H
H

CH, OCH, CH, (CH,)CH; -

ERR), 3.37 (t

25



Met hyl 3[ (3, 5- Di net hoxy- N- et hoxycar bonyl ) ani | i nol propi onate. 30

Et hyl chlorofornmate (2.0 g., 8.4 mmle) is added dropw se over a 10 m nute
30 period to a mxture of nmethyl 3-(3,5-di nmethoxyanilino)propionate (1.0
m., 10.5 mmole), nethylene chloride (5 m.) and pyridine (5 ni.) at OC
under a nitrogen atnosphere. The m xture is stirred at 0C. for 20 m nutes
I'owi ng addition of the ethyl chloroformate and then at .roomtenperature

fQ an addi tional 20 minutes, 35 .and is then poured-into a mxture of

e r}xl ene chl orlde (75 rri ) ands'9 --vvat'er' (50 35 m. ) The et hyl ene”

. Chiort+e - ' S eh——er e 8 w—-R—0%6-kyeiachl ori c acid
(2 x 50 m . ) sat-Ufat edZaneOlFé sodi um l!i-car bonat&-(l x 30 n1 ) and_/'*

sat ur at ed aqueous_sodium chloride (1 x. 40 ni .) and dried (MgySO4).- is
‘then decol ori zed GaHli h* 86Hi vaHed char. &kl and conHentrated under reduced

pressure-to 40 cH,2" %H(ZC@ g-) - C‘Epgl_productHls used as |s
40 Simlarly, 2

—d, 1-met hyl - 3-[ 3- ISy r ofoCH:Iz,(SC;H}enyI Eliaent yi ) ani Hi no] propl onate is
conyerted to d,| t hy
[3- hydr oxy- 5- (5 Sﬁignyl EEl?tbenfjih“) I\I—et(ﬁldec%T bonypl - ani linol pr ofbrbnate and
the follow ng corqgnpndm(m,e QHgpar ed doogyHg ONPOUCHs of ‘Exanpl es 7 and 8 by

reaction with the appropriate al kyl- chloroformate or other 45 react ant
. of fornula R Br \ﬁn’ére CRE| £Hs ot her Ctorﬂﬂ“hhydrog@ﬂ“I o 45
33 _ _ CH, OCH, " Cszl S79,608CH, . CH, . .. 33 [ERR
34 : | , T 579,228 ©.° | 34 [ ERR]
A ‘ CH, -SCH, CH, g@ﬁg;—lg-zg - CH; s o
léEF(R]C’a éODl met ho>?y N- eflﬁdxygér bonyIC)Hénl i noj prgglfgmlé Aci d. Mat hyl
-3 [ (3, 5-di met hoxCHy- et RBGKy cafiihny| )alﬂQQ(hH} pr opi GHate (2. 72 g., 836
R CH, ' OCH,: CH,  GCOOCH(C(CH,)), CH, .
' CH, - OCH, CH,  CHCOOCH, H - : .
CH, OCH, CH, (CH,),COOCH, H = B L
R CH, OCH, CH, nCH, - = H s
 CH, .OCH, nCH, COOCH,  H -
 CH, OCH, nCH, COOCH, - _H
'CH, OCH, nGCH, COOCH, H
| CH, ' OCH, “n-CH, CH, .  ~CH; ° -
30 . cH, 'SCH, n-CeHy _CH,C,H, S cH 20
‘CH, "OCH, CHCH, (CH)CH, . CH, ~
CH, 'OCH, (CH).CH, CGH, . CH
CH, SCH, (CH)CHs n-CH, -~  GH,
| | CH, OCH, ' (CH,).CH, ceoc,r_,is . CH, L
5 _ CH,- OCH, CHCH, CH, CH, . P
| : CH, OCH, CH,  COCH, . om, -
“CH, ;scH_,"- (CH),CH, CHO CH, T v
_GH, OCH, CH,  -COGH, =  CH, S
‘CH, OCH, .CH, _CQCH,C._H; . CH, |
CH, OCH, CH,  COCH)CH, H 0. -
CH, SCH, H COCH, __ H - | -

CH, SCH, . H ' n-CH,; . H




mol es), aqueous sodi um hydroxide (8.4 m. of IN) and ethanol (8.4 m.) are

conbi ned and stirred overni ght under nitrogen at roomtenperature. The

reaction_15 m xture is then concentrated under reduced pressure to

hal f-vol une, diluted with 15 water (35 m.) and then extracted with ethyl

acetate. The aqueous phase is acidified to pH 2 with 10% hydrochloric acid C
94

and extracted with methylene chloride (3 x 50 m.). The conbined extracts
are washed-with brine,~dried (err) and concentrated to give the product as
an oil (2.47 g,} which is used as is. 20 js579228 - | n |ike manner, the 35
remai ni ng conpotmds—of—Exanpte—19gre Nydrot yzeaEQQ. 20 TnggT correspondr ng
al kanoi ¢ asids havi ng the flor nul & TO F!g' [err] le 12. %1~ -
- Car bet hoxy- 5, 7- di met-hoxy- 4z9x0- 1,2, 3, 4~t-&t r ahydr.ogui nol i ng;~ 25 LA
m xture of 3-[(3,5-di met hox lQ‘T\I- et C'_(%)'lxycé'F gllt’lyl )a'ﬁléﬁﬁnol pr op?’on-i cacid (1.10
%{5 gi, B.idmml e)- ?nd'- pﬁl ypbnfph_c'md:laracmdcém_._ oCPOCH, hefit Sdi at 65C for 45
nutes under an atnosphere_ of nitrogen 1S LA ooled,fjo OC. It is .
then taken up in a mxture 7,'net(_$1§/'%gné'c _1-ori_oé8§g‘t}gr (200° M . of. 1: 1). -
The or gani ¢ Ia_ er.is separatg{ angcH)e naCEgoUs iRtiAse extradmd again with 5
net hyl ene chl*oride (2 x 100 rﬁ.).gT e 30 - conbined extracts are washed *
with saturated-sodi um bi car®dnat SGH x FbEeHd ) COO0GHLr i ne Ha x 100 n .)
and then dried (MySO4). ConggntrahéAn QEmhRGHIrE6EHKHL act @i,ves the -
product as an oil which crystallizes’ from bénzene. Yield= 645 ng., mp.
109- 111[ err] Anal ysi s: Cal c' @Hor C,SOH,, 03W.C60. €0, Hg 14 HN, 5. 02%35
Found C, 60.11; H,6.14; N, 4.8Q% ~and5y Exanplgy 13. - '
5, 7- Di hydr oxy-4-oxo-1, 2, 3, 46’?%/-'( ra%(\:/’é{r‘oa%l’nol i on?OSRéfS‘#’xf ure of* gl aci al-
acetic acid (60 -m.), 48% hydrobronc ac}%ﬁlﬁq nm.) and 1-- : 0
car bet hoxy- 5, R di met hoxy- 439155 Bimthodey N-ekobch y,dy)mb]pﬁbbbﬁrwﬁd. 0g., 14.3 10
mmol e) is <0 refl lMﬁH&lowscsqdiahﬂhm@meghaxytcmmyb@ranroQO 272¢5836 to. a

dark oil. The oil |19m%i€§2 alugens so “MW (?tff .'gk:gply)tﬁgé %%‘oﬁﬁ%ﬂ ﬁltfg i on
neutral zed T ph SR ACRE RPN SR GRS G o
salt waters (50 nl . )wdter (3HEGndMHen xtRicted with ethyl acetate. The dqueous phase is acidified
S " to pH 2 with 10%, hydrochloric acid and extracted with methylene chloride (3 x 50
ml). The combined extracts are washed with brine, dried (MgSO,) and
concentrated to give the product as an oil (2.47 g.) which is used as is. . _
20 ‘In like manner, the remaining compounds of Example 10 are hydrolyzed to 20
their corresponding alkanoic acids having the formula

. -Example 12. - .
S -1-Carbethoxy-5,7-dimethoxy-4-0xo-1,2,3,4-tetrahydroquinoline.
25 ' A mixture of 3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilino]propionic acid (1.10 25
: g., 3.7 mmole) and polyphosphoric acid (4 g.) is heated at 65°C. for 45 minutes
" under an atmosphere of nitrogen and is then cooled to 0°C, It is then taken up in a
mixture of methylene chloride-water (200 ml. of 1:1). The organic layer is se?a,rated
and the aqueous phase extracted again with methylene chloride (2 x 100 ml.). The
' 30 combined extracts are washed with saturated sodium bicarbonate (3 x 100 ml.), =~ 39 -
ST oW ~brine (1 x 100 ml.) and then dried (MgSO,). Concentration. of the dried extract '
o g})vges tlie prcoduct- as an oil which crystallizes from benzene. Yield =645 mg., m.p.
109°—111°C, : C :
" Analysis: Calc’d for C,(H,,O,N: C,60.21; H,6.14; "N,5.02% , )
35 . oo " Found: C,60.11; H,6.14; N,4.807, = . 35

. _Example 13. o _
o " 5,7-Dihydroxy-4-0x0-1,2,3,4-tetrahydroquinoline. '
A mixture of glacial acetic acid (60 ml.), 489, hydrobromic acid (60 ml.) and 1-
carbethoxy-5,7-dimethoxy-4-oxo0-1,2,3,4-tetrahydroquinoline (4.0°g., 14.3 mmole) is
40 - refluxed overnight and is then concentrated in vacuo to.a dark oil. The oil is T 40
C dissolved in water (50 ml.) and the aqueous solution neutralized to pH 6—7 with IN
sodium hydroxide. A saturated solution of salt water (50 ml) is added and the



36 1,579, 228 36 resulting m xture extracted
with ethyl acetate(3 x 150 ml.). The extracts are conbined, dried (err) and
- concentrated under _reduced pressure to an oil. The oil is taken up in
benzene-ethyl acetate (1:1) and the solution charged to a silica gel

colum. The colum is eluted with a volume of benzene equal to the vol une
.éﬁfghe 5 colum and then wi th benzene-ethyl acetate (250 ni'. of-4:1)

benzene-ethyl 5 acetate (250 m.. of 1:1).. Fractions (75 n . ) are'.
sgcted. Fractions 4-9 are cpshped and evaporat ed under - reggiced
TSSuTe, —The or Ty Test aue TS crystal i zea fTonr et anor= hexane { 1: 10) ..

Yield 18 n%m”“%rsg “éw ac?‘ﬁfg étlfﬁ ! déﬂ- E‘;@F’g‘? &n rai sesthe
”E| ting ofe lt,érr f)'& d the solution charg t6a sikch glLfn*') Anal ysi.s: .
| ¢'"d fcOlamh .erlfe olumnﬁ éﬁth berixene £qital 86 the volume of the 10 Found: C,

5 ludin@nd t e 2 al. n ef;;ha y
' S?O(Z;gdu::p‘tlg ggni()ﬁm tions 75 )gli%coﬂg:{fédd %ﬁ%ﬁxs : arh‘pl € 1§ and thl S
(5-phen y %B ﬁ/elx k%ﬁ@@) q?é. reduc “",ifl‘“;&;‘h_mé)” gegs}d(')’f)fsgﬁllmhé%dl dis transf or ned
to 5- 15 Furt decm a di—rpisesrtyé frﬂmpgpm;ﬂl fo- M Bx1723°C.

frZ(IJ% gOErSEW'C7aé% %F&g&d [rglggiye %%Gfolhl ng corrpounds w\eJ prepér ed

1,579, 228 By means of the procedure of Example 12 and this procedure, éﬁ[ Fidioky-5- 1,579, 228

38 %er r p[entyn-N-eihdmytarbZameﬂﬂho nic- atidie tthaosfgrned nebhyl - 4- oxo- 1 .
S ‘§$ yhapemig)-4-axerdi2,34- a roqumolme, -and the ~ - 15 .
3-[(3, 5! %5‘51‘685%‘9 “%P‘ﬁc?%‘il’é%ff’ﬁ{?ﬁ‘bf‘) SRR acid (4.00., 300 12.8
mole) in chloroform (2 nl.) bs agy d ‘dropwi se wWith stirring to pol y-

30 phosphoric acid (5.0 g.) hegted go 60C. on a steam bath..The reaction
m xture is held at- 60[erhé-65 wo hours :and i-s then poured into a

m xture -of-ice (100 g.) - g o o . '

R X—H
R & xR
H 'C,H, ~ OH H |
2 H 'H SH H 20
H - CH, SH H
'H .C,-H,' _ SH H o
cH, H - OH H o
| CH, CH, . OH H . | u
5 - .. GH, CH, OH  H s
' R . 'n"C4Hn_ o CH, . OH -~ H | |
“CH, H ~ SH H
. CHCH, CH, OH H .
N o (CH)CH, CH,  OH H'. S
% .. (CH)GH, CH, OH_ H 0
o . cH, . 'H  SH H
'cH, CH, OH H
CHCH, -CH, ~ SH H.
o (CH)CH, CH,  SH. H
. em £ om m o




and ethyl acetate (100 ml.). The aqueous layer is further extracted with
ethyl acetate (2 x 100 ml.) and the conbined organic extracts washed
successively with 35 saturated sodi um bi carbonate solution (3 x 100
m.), brine (T x 100 ni.), and then 35 dried over anhydrous nagnesi um

sul fate. Concentration of the dried extract under reduced pressure gives
2.6 g. of crude product. 39 1,579, 228
39 Purification |sacconpllshed by col umm chronatography of -a benzene fa
solution of the crude product (2.5 g ) on S|I|ca gel - (95 g.). The colum js §
eluted with a v b A X : il
fol | owed- by\penzene/ethyl acetate (1 1) .  Fractions ﬁ40 q{ ) are coIIected
Fractions: 9-18 are 5 conbi ned gh evagoréted |n vacuo o give 1.55 g. .of
pr oduct which is purified 5 further by.r ysta thatlﬁn frontpetroleum
ether - 1.33 g.- mp. 92.5err]-94 etr] Recrystal I'zation of this product -
from hot ethyl acetate/hexane (1:H) " af f or @H,an-an@Ht i cEHssanpl e; mp..

94-95[err] Analysis: Calc'd for [ rr] C, : 42; 6. 534 N 4. 78@6Found
C 61.54; H 6.55 N, 4.94% ~ H %1“10 m?“-z%ét“ IR (KBr) e
5.85, 5.95 Exespl e 15. d, 1- 5 7 Exmydroxy LHyet hyl ©ibxo- CJg v '-5 .

, 2,3, 4- tetrahydrqu|noI|ne t hod
15 A nixture. of - ‘gl aci al acetlc ad}83§240|#§ﬂ 48§“hydrgbronlc aC|d (240
m) and | -carbethoxy-5, 7-di met hopy- 2- met lpH,- 4- oxgnl CH, -

, 2,3, 4-tetrahydroquij nol i ne (16. Odg 55 nnDIe) (IS ref | uxed overnlght ‘and- |s
then concentrated in vacuo to. a-dBrk oil . CHe oil SHs- d|§§61ved in water
(200 M .) and the aqueous sol.uti qu; alyj zed togid 6- 7% 2 with IN . _
sodi um hydroxi de.. A saturat ed solutlon of salt water (200 nt ) is added and -
20 the resul tireg hixture extracte@HGQOH etGlls aceﬁﬁie (ﬁ X 500 mM.). The 10

extracts as'e conbined, dried (MySC ) centra% er reduced -
pressure to a dark oi | (12.8-g.). xane e ace ate 10:1) is added to
the oil and the resulting. crystal@H)g@erled by fiSHratitbn (3.8 g.); mp.
158-165[er§]. Trituration. of the S ethyl 5 acetate gives
1.65 g of product:.m.p. 165- 168[e@'i:’é86ﬁ &, s’ 25 -

Additionat_naterlal separates froan{n@oonuuy'll(nmms oﬂ{standlng (2.9 g.)
m p. - _
P 15 - H n-CH, OH H 15

S 'H. nCH, - SH H
- H  nGH,  OH H
S H .. CH,” . OH CH,
S “H  nCH, 6H1-._' CH, _
\}o H'  nGH OH "GH, - 0
N H n-CH, OH - CH,
| H CHGH, OH ' CH,
H . (CH,),C,Hi, OH . CH,
: H " (CH),C;H, OH  CH, ) | _
T s H . - CHGH, SH - CH, . . 55
. H'. R (c_tt,).t,c,,ﬂ,s SH . -C:,H; B
CH, CH,. | OH CH,
- mGH, | CH, . OH CH .
| o nGH, 0 CH o COH  CHy oo
0 : CH, CH,C,HE OH CH,

CH,CH, CH, ~ OH - CHy> -




168-170[ err]. Colum chromatography of the filtrate on silica gel using
benzene- ether (1:1) as solvent gives an additional 4.6 g of product, mp
1670-169[ err] Further purification is achieved by recrystallizing the
product from ethyl 30 acetate; mp. I73-I74T€rr]
30 Analysis: Calc' d for [err] . C, 62.16 H 5.74; N, 7. 25%)Found C,
62,00, H 5.83; N 7.4%me - 193 (m) Method B - _
. \35 ' A m xture of Ry
] : [(3 5- dlnethoxy N—ethoxycarbonyl)anlllnolbutyrlc acrd (100 g , 0.32
(0L s 489 - mc_acidl 832 0 ) /glacial acetic acid(3%0 Ws
heated in an 0|I bath at; 110[erqi fﬁ hoq&s The 0|I-bathttenp ture
'is then increased to_i45[err]. and heating is continued for an addi ti-onal
2 hours.. During thisaglcAgatHIY perogd ancﬁzeotroplc m xt ure dlstllls
(boi ling point 42 ->110ierr 40 0- 300 . ) and the deep-red -
~ honogeneous sol ut i on GHy dhlom@&h%@Jbo@H to ¢Hon1 40 tenperature. The
m xture i's poured.on (31 rs)cgnd ether (2 liters), tHe
‘| ayers. are separatedkglgégﬁMagﬁEeous ggﬁutr%n 'is washed wi.th.ether. (2 x
1060 ni..). The et her.(CH)EO0OHEH, conbi @Hd ar@Hyashed successi velSywhi th wat er
(2. x 1000 ‘m .), br|n§3%3ﬁ¥%¥pgg{nt ) gatur .ed NaHCO3 sol ution (4 x 250
m.) and brine (1 x aﬁ t-hén dri ed (err) EECO|OFI2atI0n
- .wi.th charcoal and evamyrati onCHf the: eHher GH@ffords a yellomrfoantmhleg is
.-~crystallized from ca. hyI| chI ide to.give 31.3 g 50. 4% of
“pure 5, 7-di hydr oxy- ZCW68§9E! ngo ‘g t ahydro- qui nol i née. gddltlona
product can be |solatnqcﬁgontche nothgm Ilqgg by silica gel
chronatography TVS 5 %é éierr] (100 ng. sanple/O.B
10:1err]/0.2° . [eﬁ?ljlg)aC-Hs CHs 50 ( 40 (err), 5.72 (8 2H neta H),
5 38-5.60 (bs,IH [eridy, 3.50cf, 00 (4 gl H, ¢ .,.2.38-2,60'(n12H,C3eu2),
1.12 (d, 3H, net hyl). nte f193 (n#) AnaIyS|s lc' dfor Jerr]: C, 62.16; H,
5.74; N, 7.25% 55 CH, - CH,GH; SH - Cﬂbund C, 62.01; H 5. 85; N 7.02%
- 55 Slnllarly, met hyl ;
-d, | - 3-[ 3- hydr oxy- 5- (5 Sﬁenyl 5 beﬁtyl??anlilnélproplonate is converted to
dl - 5- hydroxy 7- ( 5- ph€@HyCOHp e(@HL). Lt $H 0-:1, QH3, 4- t et r ahydr o- qui noli ne

ikch is purified by um c onatog phy ing silica.gel
bale Sl Cigg O%A nef"‘i’ 3]%560

benzene/ et her (5:1) &s*€Puant . 309 (m)
| (CH,),COOH CHg . . SH R
CH,CH,  (CH)CH, SH "~ CH,
H. - - nCH, -SH  CH,
. . OHGH, CH, . OH H
R . nCH, - -CH, OH H 20,
S | CHCH;, H .- OH H. e
. (CH),COOHCH, _sH H
(CH)COOHH . . OH H
| | H - CHCH, SH H
25. o #CH, - CH; -~ SH = CH,
S (CH,);CH, _CH',: .. . SH CH,
Exam le 14

d l-1 -Carbethaxy-S 7-dtmethoxy-2-methyl—4-oxo-l 2 3, 4-tetrahydroqumolme
S A solutlon of 3-[(3, 5-d1methoxy-N—ethoxycarbonyl)amlmo]butync acid (4.0¢., o
-30 12.8 mmole) in chloroform (2 ml.) is added dropwise with stirring to poly- . 30
phosphoric acid (5.0 g.) heated to 60°C. on a steam bath. The reaction mixtureis = -
heid at 60°—65°C. for two hours and is then poured into a mixture of ice (100 g.) - -
" and ethyl acetate (100 mL). The aqueous layer is further extracted with ethyl
o acetate (2 x 100 ml.) and the combined organic extracts washed successively with
35 - saturated sodium bicarbonate solution (3 x 100 ml.), brine (1 x 100 mL.), and then 35
: " dried over anhydrous magnesium sulfate. Concentration of the dried extract. under
reduced pressure gives 2.6 g. of crude product. ) :



"H NWMR (60 MHz) [err] (ppm: 12.22 (s, IH 50H), 7.14 (s, 5H, [err]),
IH neta H)

1,579, 228

5.87 (d, J=2.5Hz,

40 6.04 (d, J=2.5Hz,

H
IH neta H), 4.19-4.60 (b, IH NH), 3,48 (t, 2H, CH

40

2.18-2.89 (in, 5H ArCH, [err], CH2-C=O), 1.38-1.86 (in, -[err]
1.13 (d, 3H [err] and ethyl d,I-3-(3,5-di rrethoxyanlllno)hexanoate

hydrochl oride is

converted to 5 d, |

5, 7- di hydrqQxy- 2-'pr opyl-4-oxo-1, 2, 3, t etrahydroqw noline;, nmp. 117[err] (from/. 43'

met hyl ene chl orj de) .-

|-3-1(3, 5-di

to d-5,7- dudroxy

tondleammmpllﬂ@ﬂ By doluron ﬂuwyaip qdwnba lz ion
of the cru% o s1 el g)ol %% j ‘E%?
f §2 yfr;,z rg a on%} fhl.) aYe gll ﬁ‘ 87;

myvamoeb bxycsargbohgdo)immwhlqhoj bulﬁi‘grll c acsd

167-468[err].
Anal ysis: Calc' d

5.62. N, 6.968 andcém

me -

is converted to 15further by recrysta lization from petroleum ether — 1

1-5, 7- di hydr oxy- 2- mb‘%ﬁ?% ;t‘vgi é‘l“étff%%FB‘éitﬁ‘ﬁﬁﬁemﬁ’éan°Wbaff“ds an

166-168[err]. 151

Calc'd for [é_ua’r]
7.22% 20

d,|1-5,7-Di hydroxy 2- n’%%ﬁﬂ4 %959?7%1(}4»'[ etrahydroqw nol i ne. A mxtur-e of -

3, 5-di met hoxyani |

mol es) and gl acial acetic.acid Exzrople 43.- Fz tedlr nﬁrefl ux for
dded and th
ed an e15

A miktiR o bbb acmqh@ VLS, 482 hyhrwfa.qe aBiti (240 FiL A

hours. Additi-qnal
m Xture refl uXed

lysis o‘@ ﬂl N[ @ 61.42; W, 653; NAIsYm). Analysis:
C, 62.16; H, FdNnd?QGPMFO@hGﬁS,CN 694%2 H 5 83 Np
m/e — 293 (m") . npl e.16:"

i ne net hyl - crotonate (150 9.,

' %"ﬁf Id%J dd2 i dﬁ’é){'&mftgd-'fgxo-l , ,3,5-:

'221 (m+) ' 135 (B S5 peak - propyl) and 39

sol ution) and gl acil@hrbeiy-57-dimetioXyhiethy axb-l)z 3alr-tetrﬂdd$dumdmb he6.0 emct i on’

m xt ure whi.ch |s

ke S PR

crotonate wi.t h rret borhbidd, dnede(Ms §OAmad coneertsated inderired “CQ’?"SW?" 0%‘:;‘:5?'“ yl

3, 3-di net h.yI acryl
25

35

45
50 -

55

 ~200—300m

h&ammglehis reflufed gxe htan tmapecennT

a{l@ 8@;) h _acet (10:1) is added to the oil and the result

recovered bn (3 8 g.); m.p. 158—165°C. Trituration of the- crysta s in ethyl _

" acetate. glves 1 65 g. of product m.p. 165°—168°C.
Additional material separates from the mother liquors on standmg 2. 9 g. ) m.p.-

168°—170°C. Column chromatography of the filtrate on silica gel using benzene-- .

ether (1:1) as solvent gives an additional 4.6 g. of Froduct m.p: 167°—169°C.
Further: purification is achieved. by recrystal

acetate; m.p. 173°—174°C..
Analysns Calc’d for C,H

m/e — 193 (m*)
Method B — .

“H,ON: C.62.16; H,5.74; "N,7.25%
Boond: Co100, H.383 N714% -

A mixture of d l-3 [(3 S-dlmethoxy-N-ethoxycarbonyl)amlmo]butync acid (100
, 0.32 mole) and 48%: hydrobromic acid (500 ml.)/glacial acetic:acid (300 mL) is *
- heated in an oil bath at 110°C. for 2 hours. The oil-bath témperature ‘is then
" increased to 145°C. and heating is.continued for-an additional 2:hours. During this. -

" last - heating Ferlod an azeotropic- mixture distills (boiling point 42° -110°C.

layers are separated and the agueous solution is- washed with ether (2 x 1000 ml.).
The ether layers are combined and washed successively with water-(2 x 1000 ml.),

brine (1 x 500 ml.), saturated NaHCO, solution (4 x 250 ml.) and brine (1'x 500 mL) "
and then dried (MgSO,). Decolorlzatlon with charcoal-and ‘evaporation of the ether -
affords a yellow foam which is crystallized from ca. 300 ml. methylene chloride to "
give 31.3 g. (50.4%) of pure $,7-dihydroxy-2-methyl-4-oxo-1,2,3,4-tetrahydro-: : .
quinoline. Additional product can be 1solated from. the mother hquor by s1l|ca gel i

chromatography :
TMS

"H NMR (60 MHz)4 ~ .. (100'mg.sample/0.3 ml. CDCl,/O 2 ml. CD,,SOCD,) _
(ppm): 12.40 (s,1H,C.—OH),"5.72 (d 2H,meta H), 5.38—5.60 (bs,|H,C,—OH),

3.50—4.00- (m,1H C2H), 2 38—2 60 (m 2H C —H,), 1.12 d, 3H,methyl) '

© mfe — 193 (m*) - .
Analysns Calc’d for C,‘,H,,O N C 62 16 "H,5.74;. N 7 25%-
Found: C 62.01; H 5.85; N 7 02/

Slmllarly, methyl dl-3- {[3-hydroxy-5-(5-phenyl-2—pentyl)]anlhnolproplonate 1s.
converted to  d,l-5-hydroxy-7-(S-phenyl-2-pentyl)-4-oxo-1,2,3 4-tetrahydro- -

quinoline which is purified by column chromatography usmg silica gel and
benzene/ether (5: l) as eluant.

m/e — 309 (m*)

. '"H NMR (60 MHz) 8CDC1 (ppm): '12.22 (s, lH 50H), 7 14 (s, SH, C.Hy),

mg the product from ethyl'.

and the deep-red homogeneous solution is allowed to cool to foom
 temperature. The mixture is poured onto ice-water (3 liters) and ether (2 liters), the

45

5§



di hydr oxy-4-oxo-1 , 2, 3, 4-tetrahydroqui nol i ne,
5, 7-di hydr oxy- 2- et hyl - 4-oxb-1, 2, 3, 4- tetrahydroquinoline, and
S, 7-di hydroxy-2, 2, - di net hyl - 4- oxo- | ,2,3,4-tetrahydro- quinoline,

respectively. Exarrpl e 17. 35
, | -5, 7-Di hydr oxy- 2- net hyl 4-oxo-1, 2 3, 4 tetrahydroqw nol i ne. 35 A
i ture of 3, 5-di met hoxyaniline (4 6 g., 0.03. nole), crotonic acid (2.54 g
‘08 nol e) ‘and pyridi ne hydrochl ori de (3 0 g, 1.26 noles)-is heated at 1
/ r]-200[err] for 45 rri nut es, __The, cool ed reaction mxture is suspended
e - _ G d-tBe resul tant
m.xt ure (s(l41(dr.b=d Si-hrll-lﬁletaélﬂ)) 587(& MS}&, thmetaaHgamse-JthamnHl,s separ at 2d,

dried (ellJ %%d(tcggeé?ﬁgﬁ éﬁ-ﬁ) M@Hoff\fﬁﬂye’?ﬂm@fﬁ)l’ -A mxture of
.. glacial piev QIR mo Irfde 3 T Gndeled® g7 ) - and- t he
yel bow QM-S ,J-dihyded y-%xd)nr,s uin% likd) &H.pCAMELN9T ed insvacuo to a

“dark: oi I(frofliheethulénelc loc:id@sol ved :in wat er-and -t he' agueous sol ution -

neutralize °rP°P A saturated sol ution of
o mtteysuéd.@ﬁ%g ;yszfzgféﬁfl'*i’ﬁ%a‘%‘%fg BRI 0 0 L
- acdbat e. Tl;g{]*&xtmm"s@amscm dried 4) and concqﬂ!‘l‘ated

- under r eduswel %’é@}i Q.a dark umm- chromat ogr-aphy of the
‘crude resi d\l’él—gﬁ lcqferaédgﬁﬁi @glié:nﬁg ﬁel%/ '1)..as ‘el'uant gives an
additi onal apd 8:37%s-disfetHok yda’tuanl -Q&:w’arc Fwnbémat@urlflcatlon i's

ac HﬁEVEd‘Wlh}G Rfngdthyil-2-ox lzh,e-tgrahytlmqmrfohmenmp hlﬁ6°—5058°c acet atis; mp.

.- 173- 174[err{ 2 = —168.5° (c=1.0, C .~ .50 Anal ysi s:
- CGalkc'd for %13 chmcdroﬂc,?{ cﬁﬁ 1@162'1'5 53,7, NN772535% Found: C, 62.00; H
. 5.83: N, 7.14% nle- nd: 1G] 870 WSty | N, 1228% “peak) I n-a similar. :

manper, 3, 3- dlnethyl acryllc aC|d and 3, 5- dlnethoxyanlllne gi ves' 55

aft®r purificat B I | 2 enzenelether 2.1 as
el uant) 5, T mily 5%%? 'gﬁ:.%%m 19%&3&3 é@%&@m@hx@roqw noline as a

yel I ow gt 1.5 e umrdqmg ] esaﬁox s peradlatiotiadfors owre | 207. 0895 60
 Fou ?ilaclal acetlc acld (90 ¢g., 1.5 moles) is added and the mixture refluxed”: go - 4 1
1 579 2 ermg t. Hydrobromic acid (1000 ml of 487/ solution) and gllr‘nal acetic acid (850 . 25
e ' .) are’ added to the reaction mixture which is heated at re for 4,5 hours. The: - :

~ title dproduct is isolated and purrfied accordmg to the procedure of Example l3 _
Yield =36 g., m.p. 166°—170°C.:
o Repetition of this procedure but replacmg methyl crotonate with methyl-- -
.30 acrylate, ‘methyl 3-ethyl acrylate or:methyl :3,3-dimethylacrylate affords - 5,7- " 30
dihydroxy-4-0xo-1,2,3 J4-tetrahydroquinoline, 5, 7-dlh¥ldroxy-2-ethyl-4—oxb-l ,2,3 4-. T
_tetrah droqumolme, and - § 7-d1hydroxy-2 2, -dxme yl-4-oxo-l 2,3, 4-tetrahydro-
qumo ine, respectlvely -

. Examlel7 ' . : T
B - d,-5, 7-Dthydroxy-2-methyl-4-oxo-l 2,3 4-tetrahydroqumolme . LT 38
' . A mixture of 3,5-dimethoxyaniline (4,6 2., 0.03: mole), crotonic:acid (2 54 2. T
~0 03 ‘mole) and pyrldme ‘hydrochloride (3. 0 g., 1.26 moles) is. heated at - ..
.185°—200°C. for 45 minutes. The cooled reaction mixture is suspended in water. S '
- (500 ml.) (pH ~3). and the pH adjusted to 7 and the resultant mixture stirred for 10- -~ NS
40 minutes. The organic layer is separated dned (MgSO.) and concentrated to 3.2 g 40
- of a yellow ail. c g
_ A mixture of glaclal acetic acid (110 ml ), 48 / hydrobromlc acld (l 10.ml. ) and. -
the ‘yellow. oil is refluxed for one hour and:is then concentrated in vacuo to a dark -
- . oil. The oil is dissolved in water and the aqueous solution neutralized to pH.6-+7.
with IN sodium hydroxide. A saturated-solution. of salt water is added and the = = .
‘45 - resulting mixture extracted with ethyl acetate. The extracts are combined, dried - 45.
. (MgS0,):and concentrated under reduced pressure to a dark oil (2.8 g.). Column - B
chromatography of the crude residue-on silica gel using- benzene-ether (4 1) as- B
eluant gives an additional 510 mg. of product, m.p. 168°—170°C. .

T . Further purification is achieved. by recrystalhzmg the product from ethyl S R
50 acetate; m.p. 173°—174°C. . _ _ .50 v
T Analysns Calc’d for C,.,H O,N:- C,62.16; H, 574 N, 7.25% ' : L

ound C 6200 H 5.83:" N 714/,
‘mfe — 193 (m+), 178 (m* -— methyl base peak) ' .
" In a similar manner, 3,3-dimethyl acrylic acid and 3 S-drmethoxyamlme glves : -
.55 after purification by silica gel chromatography (benzene/ether 1:1 as eluant) 5,7- 55 -
o d1hydroxy-2 2-d1methyl-4-oxo-l 2,3 4-tetrahydroqumolme as a yellow oil.’ : o

Analysxs (MS)
Parent peak (m*) : _ _ _
Calc’d for C,,H,,O N: 207 0895 . S ' S
60 - o Found 207 0895 _ . e 60



Base peak (mt- 15) Calc'd for

styryl acetic acid and 3, 5-di net hoxyaniline are condensed to yield 5
d,|-5, 7-4i - ~4-tetrahydroquinoline as an oi
after 5 purification using benzenefether (3:1) as eluant. me 269(m) and -

[err]: 192.0661 Found:

192.0655 Simlarly,

178 (m+-benzyl, base peak) NVR (err) a (ppm: 8.76 (s, IH 5-OH), 7.18-7.6

(m 5H, “err);-5.84 (&, J=3Hz," 1 ‘Hy and 5.62 (d, .J=3Hz,
coupl ed aromatics, .and 2. 14-4.82 (4m 7H)

C N, CH2-C=O

15 [err]
43 [err]

for the renmining protons

I H) for the-netal
(7-OH,

-

.;(7

10 -

), 41 10 [etr]. and N-H);sfpeagpl €18 Following the 4.
procedur es _of Exanpreng&Ig:k NE C ounds tapul at edDer ow ar e prepared
from appr opr+at e 3- hydicaiu mr *m%ﬁﬂ hpg and appropriate esters 15
of the formula [err] wherein eadound: 1920655 | s hydragen, methyl or ethyl.

| eg r] l%%im’_ill‘algyi sty;ytl) acetlic4acid a;n;i;f-dimatl:joxﬁéMlh;e are cohdénged ta3Rid .
' +-3sdihydroxy-2-benzyl-4-0x0-1,2,3,4-tetrahydroquinoline il -~ after
. 4471, "57%‘1 T gﬂon -using benzene/ether (3:1) as elua‘rll(t..“ .'El o A [aér “ &
s m/e = 269 (m*)-and 178 (m*-benzyl, base peak) : -
_ NMR (CDCl,) 8 (ppm): 8.76 (s, 1H, 5—~OH), 7.18—17.6 (m, SH, C,H,), 5.84 (d,
T J=3Hz, 1H) and-5.62 (d, J=3Hz, 1H) for the metal coupled aromatics, and
- Ned 2.14—4.82 (4m, TH), for the remaining protons (7—OH, CH—N,: CH,—C=0,
: —CH,—CgHy and N—H). - _ o - : '
B | Example 18, _
- Followm% the procedures of Examples 9—15, the compounds tabulated below
. are prepared from appropriate 3-hydroxy-5-(Z—W)anilines and appropriate esters -
15 of thttla1 f;)rmu!a RR;C=CH—COOCH, wherein each of R,;R, is hydrogen, methy! 15
. or ethyl. S o . ) :
0 OH° |
. R ;
R¢ . R, _ yA w
H . H * CH(CH,)CH,), CiH,
20 H - CH, CH(CH,)(CH,), - - GeHs 2
| H GH, CH(CH,)CH,), CeH, .
H . CH, CH(CH,)(CH,), CHy,
H H CH(CH,)(CH,), - CeH;
o | H_ A (CH, Gl o
25 . H. H (CH)), . GeH, 25.
H - :C2HE : (CHI)“ S C.Hs - '
H H (CH),CH(CHY) - i CH, -
H  CH, | CH(CH)CH), CH,
. .H:"_: "H . - CCH,), ' - CoHs :
, 3 “H:  CHy - C(CH,),(CH,), CH; = 0
: H o0 H (CHz)‘ . CGHS . .
H ~ ~CHy - (CH)), _ i GeHg -t
H - H CH(CH,XCH,); "~ . C.H,
35 H - H  CH(CHXCH,); " - 4-FCH, - 35
H < ~ CH, CH(CH,)CH,),

43 FC‘H4 L




45 1,579, 228

45 [err] 46 1,579, 228
46 [err] 47— 1_579 228
A7 [err] 48 1, 579 228

err] O course, when Z cont ains an ether or thi oet her |inkage, the
dure of Exanple 14 is used for the cyclization step. :Exanple 19. 10
5- Hydr oxy- 2- net hyl - 7- (2- hept yl oxy) - 4- oxo- 1, 2, 3,'4-t et r ahydr oquisnol i ne.
4% assi um hydr oxi de pellets 1(5365281‘@ 52 mmol e) i s added tgya sol ution

'_C

of "d."1I- 5, 7-drhydroxy-2- et hyl - Z- oxo- 1, Z, 31 Z-tetrran Tuqunnuuiue (1.0 g.,
52 mmol e) i% N |nethylfonnuﬁde (-10 m )... The . n1§€ure is siomﬁy,heated
to 100[err] and to t he resul ting solutlon_d lﬂ2:bronoheptane (1.08 g., 60
mol e) is &lded HII at oGEECHj)CH, 15 . ‘good stir#ﬁﬁyﬂ;ﬁdter-lo m nut es
addi ti onal otas nlhydr 160ny.) is added - foll owed by

'_additional*g onDheﬁ?ghg%féBO ng.).. The addlfi A of potassium .

- hydr oxi de.‘agnd. d tig-bronunﬂg »as repeated tmo4nncﬁLt|nes usi ng 80 nmy;
pot assi.um h drOX|de and 250 2- bromoheptane each tinme. The reaction
mixbure isHtirrBd an- adél}l‘{(?gs@]{!!@“m%t es and i Sefhen -cool ed. Shl orof orm
(50 m-.) 2Q4 ﬁd agueeyp sodi um hydr oxi.de (25 @f{ of IN)"are added, the

m xture stlrred of 10 20°'m nutes and the | ayers separated The chloroform
extractionHs reHeated, (®MJextracts conbined; -drCele (MySO4) and -
“concentr at eg, und reduc e to a dark ‘oil] ﬁhe oil is” . .

chr omat ogr apffed gﬁ S|I|cgﬂgeﬁ%§%§6 .) using benzghe as ‘sol vent . "Fractions
of 30 nm. d&ch aCHacoIIecnﬁdHo¢He 12th | 8t h fractﬂbﬂs are conblned and

0 H H CH(CH)CHp, OCH, e
H H.  CHCHXCH) - -  GH .
H. -H  CHCH)CH, " . GH | :
'_'H " H " CH(CH)CH(CH;) .. ' CH,, o L
H GH,  CHCH)CHCH) . GH, -
15 H H  CHCHXCH), .~ -~ GH, 15
H ‘CH,  CHCH)CH), " CH,, -
H H  (CH), . . GH
H YH . (CH) - CHy
. H - CH, (CHY), = .. - ' - C'oHn. |
20 H H  (CH)CHCH) B CH, - 0,
"H "CH;  CH(CHXCH), ' GCH, .
H -H  CH(CH)CH,),CH(CH,) . . CH, -
H .°CH,  CHCH)CHCH)CH, ~ - GH,
' - H | H . (CHp), Ao - 2-pyridyl : - L
% W M a0 gt 2
'H H (CH), . 2-pyridyl - R
H = CH, - (CH), S a-pyridyl .,
H. - -GH, (CH,), C i 3pyridyle
. H . CH,  CHCHCHJCH,' = :. 4pyidl;
30 H GH,  CHCH)CH), .- 3epyridyl . "
"H - CH, CH(CH,)CH(C,H)CH,. "  4pyridyl:. '
H

 H . CHGH)CH), -~ = & . 3pyridyl




25 concentrated under reduced pressure to a light yellow oil (850 ng.)
which 25 crystallizes upon standing. The desired product is separated by
filtration and recrystallized fromhot hexane mp 76-77C The above
procedure is repeated on a 20-fold scal e but u3|ng ‘benzeneet hyl acetate:
(9:1) as chromatographic solvent. Fractions of 750 nl. each are coll ected.
30 Conbi nati.on of the 2nd-6th fractions affords 32 g. of oil which
partially crystallizes 30 from hexane upon standing and cooling to give -
18.2 g. -of .praguct. An -additional 3.2 g.1kp0btali ned by concentrating the -
not her I'i-quor M A TOW g TT 0 crystalmi z¢€ Dy standing 1N _Lne cola"""l'Et_a'T
yi el d=21. £\Anal yS|sR@aIc for Jerr] C,_70.07; H_8.65 N 4.81%35

Found: C, +69.82;' H, ~8.67;, N, 4.93% 35 me - 291 (m:) IR (KBr):
6.01 [err] (=0) In lfke nENNer, CH,CH(C,Hy)CH, . o7 3-pyridyl o
5, 7-di hydr oxy- 4- oxo- 1234tetra ol I ne convertedto ,

d, | - 5- hydrsoxy- 7- ( 2- I‘Féptyl ny) 4- o%*dﬁﬁgwk t et r ahydr oqui noTp“’r"irldy an oil.:

40 ' H NMR (6Q4MHz) clerr] (M!H ﬂ(@HQ,(S 1H, phenol 2¢)peridyl5 and 5.7
(d, 2H, 40 J = 2Hz, aronat | c, l-§ ) 4.1-4.6 m IH -0-CH),
3.3 (t, OH, J% 7Hz Herr]CHy 2 6 GH (CEH(CP&)zCH “[err]-)*Peegdy 7 (in s

remai ni ng .pr ot ons) Exa . 20. edhHiti oW ng corrpounds R, Prepared
according to the pro%edu?ghgf 45 C-m )E& ZFe 19 but u5| ng the® approprl ate

Br-(err)-Wreactant HWnd tHe appr oyﬂﬂ(@ﬂe)(CHAS o GHys -

5, 7- di hydr oxy- 2-[er rl]l 4- OFﬁ 1, 2, Bfﬁ@ﬁgbﬁhmaﬁ%m ine or CH, ) 4§.

5- hydr oxy-7-thi ol - [err 0XO0- *tetra rqu|noI|ﬂe
1,579, 228 . H H' (CH), 49 [err] © 50 1, X1;.228
o0 [err] 10 H  CH,  CHCH)CHCH)CH), .~~~ H T
~ 'H H - CH(C_H,)'CH(CH,)((:H,)5 - -H '
'5 H H cH, o : Ho
) "H - CH - CH, . cHy o
H H O (CHY S CHyn
15 H H @ ' (CH)y - " sii CHy ¥ 5
H CH, : (CH,), S CH:' '
: - H H-.' CHCH) -~ = CHy:
. HY CH, . (©H), G H
. | H H - - CH(CHy) S Tt CeHy,
' S H CH; CH(CH;)(QH-,). i . CHy . 20
' H H ' (CH)—O0— S CH, '
H CH, i - icH,)s+ SR e 4FCH,
H CH, (CH)—0— . ° = % CHy -
. H CHy  (CH)—O0—. - -~ i. &+ CHy:! |
25 E H H- B (C-H_,),—-O—I L . o I CH,. : . i 25
-, . H  CH, (CH,),-.-‘o'; R - 4-4-FCH)CH,
| H CH, - (CH)—O-—(CH), = "1 + 4CICH,
H  H.  (CH)—OCH), - . ' CHy
| H CH; - (CH)y—O—CH(CHy) .~  4piperidyl |
30 " H CH; - (CH,);,’-—'-O:-CH(CH,)(CH,);' e CgHyg ¢ '30'
H H- -  (CH),—O-CH(CH)CHp;  ::. CH, - |
H

H ' CHCH)CHp),—O0— - . GCH, .




51 1,579, 228
51 [err] 52 1,579, 228
- _ co——52- Terr] 53
579, 228 53 [err] 54
1-\79,228 54 Exanple 2 1.
- Hydr oxy- 2- nethyl 7- 5- phenyl - 2-pentyl oxy) <4-0xo- 1, 2,.3; 4- tetrahydrqu|n

e. A m xture of

trleﬂﬁylan1ne (28 ni.

5- phenyl -

2- (R, S) - pent anol

(16.4 g.,

100 nmmol e),

200 ol k§79azed dry tetrahydrofuran (80 4 .) under a

hi trogen gt nos
‘chloride {85

ere IS 5
110 m\) -

L.n dr

- . cogled In an 1ce/rwater pacmn.
5 tet[ahvdrofur‘é(n (20 m'.) is added

dropwi se at such a rate that t he temperature hol ds essentially constant.
" The mi xt uHe i s GHlsl.oned @B(Gkb)(ﬁﬂi)ﬁ—@ﬁ@ﬂterrperatmlé, and is.then filtered to

Loty anydr B ur Atna N AR GRSt

“ reduced - pHesSUIGH,t 0 gi VEH(CH3)(QHYHUOL-CRECHY) Oi.
d the sol ution washed with water (2 x

10 ghloro&frn1§é00 m.)
‘and’t hen turatedC HRECHD 02§ Hat Hy~(C
-affords 2.7 gcH,89. 7% cchele—of the nesylate ofcﬁ 1-5- phenyl - 2-'pent anol

is washed with dry
.under

ilter ¢ é

filtrare 5evaporated 10 .
i S, dlssolved in
100 m .)

dhe, oi I
#shfHation of the

vent

which is used in the next step -without further purlflcatlon 15

mxture ofl d, |35, 7- di hy§HoxyO=GHECHICHS- ox0- 1, 2,3pimeridplt r ahydr oqli nol i ne

(109,ﬁ2W@3¥16)

N, N-di met hyl - f&rham de
- (13.68 g.H 57 fddje),

10- H H
CH,
C.H,

15

H

CHa o
CH, -,

25
' .. CH, .

m oD o@D @ o®mom oD mo&o&mo&; T S LN T T T om ;T om

H .

CH, .- .-
CHS. -

CH,
CH,: . -
CH,

| , .CHs; >
CH, -
.. 'CH,

CH, . -

CH(CH)CH),—S—(CHy), -

qb?%-ié_{EQQEQngtF-(1gh2§yl E eﬁ?:ngrlﬁésylate‘
(CH),—O0—CH, 4-FCH, |
CH(CHs)(CHz)a L 2'-(4-1,‘_‘C3H5)C5Hs 10

o CH(CH,)(CH,),—O—(CH,), . CHy | e
CH(CH,)(CHp)-O—(CHy), CH, |
CH(CH)CH)~O—(CH), - . CgHy -
CH(C,H)(CH),—O—CH(CH,) .  4-piperidyl
CH(C,H,XCH,),—O—(CH, —CH(CH) GH, s
" CH(CH,)—O—CH, CH,

CH(C,H,)(CH,),—~0— CH; _
CH(C,H,)(CH,),—0— 2(4-FCH,)CH,

CCH)—S— CH, |
(CH, ,—-S—CH, 4FCH, -”b _-
(CH,)—S— | CH,

(CH,)—S~(CH,), CH, .

" (CH,)y—S—(CH,), . CH, .
CH(CH,)(CH,),—S— 4-piperidyl |
CHCH)CH)—S— =  #(GHICH, s
CH(CH)CH),—S—(CHy), :~  d4pyidyl L
CH(CHXCH)—S-<(CH)), * . . CH, | |
CHCH)CH)—S— . . CHy .

CH(C, HE)(CH,),—S—(CH,),—CH(CH,) CH, . |
‘CH(C,H,)(CH,);~-S—CH(CH,) 4CICH, - 0
CH(CH,)(CH,);—S—(CH,),". 4-FCH,

4-pyridyl

VETTTanesul f onyl

A
15



under a nitrogen atnosphere,

hour s.
i ce/ wat er

d

is heated to 800-420C.

The m xture is cooled to roomtenperature and then poured into
(300 20

in an oi

| bath for

1.75

)—The aqueous solution is extracted with ethyl

acetate (2 x 50 nl.) and the conbined extracts washed successively with
water (3 x 50 m.) and saturated brine (I

dried (MgSOY) ;

product .
114. 8 g.

f or mam de,

(0.638 nol e) of d,I-5-phenyl -

174.

- decol ori zed with charcoal
m e-339 (mt+) .25
(059450l e) of d, |-
hydr oxy- 2- get-hyT

~OXO-
8 g.

57d|

25

x 50 m.).
and evaporated to give the
"The above procedure is repeat ed but usi ng \ /

1,579,228

The ext

ract

(1R=265 R'ml es) of pot assifum car bonate and ¥65: 5

2- pentanol nesyl ate.

~.The reaction. mxture IS

cool ed and poured.ont®ice water (4dH(CHg)s){zaod-(CHg, aqueous: ©,ut i on

extracted wth ethyl
washed with water (4 2 |IF§FS)

Evaporation. affords 19§ g

purificatio
5H, aromati

.1.25 (d,- 6H, '35

O

err] NI\/R(60 VHz) [er

5.80 (d J-
}Eer

remai ni ng pr.otons).
d, 1- 5- Hydr oxy-7- ( 5- phéyl -

Repetition of the pro
1,2,3,4- tetrahydroqw

du
[ i

af the t

=3HH, | H,
r]CHa .

re

ne® h pl ac

acetate (2 x 4 30

|
bﬁerHor:Hx'—éfkﬁlaf

icdHenp m

Nk

The. conbi
30 a

E-QS’QPHCHQ)Q&[ err

is then -

45 .

7.22 (s,

Sﬂd H neta H)s '
5 CH(CH)CH,-0—CH(CHCH, 1. AlcdBl (mo 11 H

2C;Hant yI OWCH,)GHQ—Q—EPECH,)C&rahy&l@qw noline

TR cARl ot . 7 0 Vi - oxo-

5, 7- di hydr oxy- 2- met hylH4- ox0H;L 2, 3, €H(¢R,)CH, —OeI(CHk)ydroqur nohrpmdyaffords

d, I, 5- hydroxy- 7-(5- phenyl - 2 pentyl oXy 4 oxo '
tetrahydroqui Mbline adlan ofll in 74 MGH()W) Anaﬂi'sr s Cal ¢’ d 10:
for [err] «+ C73.70; gl 7:%2; N, 4%@%_@}1 73.69; H 7chp; N 4.08%
45 'H NVR (60 MHz) err] (pprr) 12 6 (bs, 1H,- phenollc) 7.3 (S
5H, 45 arorratlc)H _5. , L—Oﬂ_—CHsz) 5.6 -FHy I'H .
aromatic, 9 = 2Hz) m ’%@S 5 (t, 2 CH2, J =
7Hz), 3.1- 2 1 (m" 4H 1C§l f”éé‘?{"ﬁ“m C‘f’é‘rr]),-_ Hcf'
-CHJ[err], = 6Hz) . $I mi'l a€Hy, . CH,CH(CH,)—O—CH(CH,)CH,
d, -5, 7-di hyd_ oxy- 2- hyl - 4- oxo- 1 - rah qui nol i ne, % o
.0.14 mole) i % ai kyl atbd with 4- phe%ﬁ%’ﬁ@ﬁ‘n@‘ﬁ‘g@sulfonate éé*'z g .15
0.154 nole). ~ 50 towieldcHl. 1 g. c(GJACHRS, t he desired  H-
d, I - 5- hydroxy- 2- et hyl - 7- (4- phenyl but yl o 6%‘}
4-o0x0-1,2,3,4 tetrahycﬁoqur i ne, %H zbO[err] Recrystaﬂl i zation from
et hyl CH, *: CH, CH(CH:,)(CH,)s _C.H :
- GHy "GH, __ _'CH(CHQ(CHz)a _ - GH; _
. CH; ‘CH,, . CH(CH)CH), . CH, 2
; CH, CH, CH(CH,)(CH,), CH, |
'H ' CHGH, . (CHpy, C.H,
H n-CH,; ~ (CHp), CoH;
- CH, CH, . (CH); CH, .
25 H (CH,),CH; (CH,),CH(C,H,) . “CoHy 257,
. CH, CH, .. CCH);" .. CH,
CH, CH, = O(CH)(CH); - C.H,
. .Csz- Ci.Hs. (CHz)e CHy
o CH, CH, {(CHy), . | C GHy |
% CH; . CH,  CH(CH)CHp), - CH, 0
H  nCH  CH,  CHs
CH, CH, . 4-FCH; -

- CH(CH,)(CH,),

d extract i"s '
ﬁeﬁ!drled (err).
g |s used W, hout - further

» . ‘
bR



aet at e- hexane (1:2) gives the analytical sanple, mp. 90[err]-91[err]C
Calc'd for [err]: C 73.82; H 7.12; N, 4.30%55

Found: C, 73.60;_H_7 09; N 4 26% _ 55 me -325
(mt) "H NMR (60 MHz) [err] (ppm): 12.58 (sj  IH, -OH), 7.21 (s, 5H [err])
55 -

_ 1,579, 228

74 (d, J 2.5 Hz, | H neta H), 55 (d, J =2.5Hz, 1H neta H), 4.36
| H-NH), 3.33-4.08 (err) , 2.29-2.83 (err) err), .'1.51-1 92 (m  4H,

he| . 1) 1.23 (err). In like p@9psy, al kylation of . 46 _
d-5,7-di rog@é& X0- 1, Z; 3, Z-tetranydro-—5 oo e w.lrr-.-u
d- 2- octyl sulfonate gl%es d- 5--hydr oxy-2- metl%l-? (2-(R- 5

octyl oxy) - 4- oxo- 1, 2, 3, 4- tetrahydroquinoline, mp. 64-68C. [err] and,
al kyl ati on CHof . n-d:,lll,,S 7-QH(@HJCHY Y - 2- pr opyl.- 4- 0X04-FC,A, 3, 4- tetrahydr o

gu: f\_gl ihggr th d(‘:lé_l bﬁ@'ﬂy%cgla)?&lz)z%ﬁ?c}lmsyl ate gICVﬁ‘S

~pent yl oxy} }2 prognL 4- oxil, 2, 3, 4-t et rahydr oqui n(jl(jﬁe rﬂe -367 (m+)
10 Exanmpl e 23. The fol |l ow ng‘ corrpounds are prepar ed from appropriate
readants By t heCHioledul€tai. Exanple 21. The nec&Hary ‘al kanol Sract ant s

not previ 01@11{ deﬁCI’l bed dychihyen) it erature are pr@g@r ed from appropriate
e f

al dehydes or tonés by 15 fhe procedures o] reparations G and H
15 [err] CH,CH, = CH(CH)CHy), = GH, 579, 228
gg %2”} | Cl'?a?' '_CH,' . CH(CH)CH, . : ._&‘ 579, 228 .
| H = (CH)GCH, CH(CH)CH), - . CH,,
10. CH, CH, CHCH)CH), CTGHS g0
.~ CH, . nCH, (CH), - t-[]-'};' . (%Hs_ji‘f ': R
CH, CH, . (CH); -~ - - CHy - L
cH, - ©H,  (CH), . 2.pyridyl -
__ | CH,. CH,CH, “(CHp, o . - 4-pyridyl .
.15  CH, - CH, (CHy), - o _{ﬁﬂﬁﬂ'l 45
CH, CH,  (CH), = 3pyidg . |
CH, CH, . CH(CH)CH(GHJCH, - 4-pyridyl
H - oCH;, .CH«gHg«nLk=__f o 3pyridyt
| H  iCH, CH(CH)(CH); * i ~ 4-piperidyl . .
I ) CH, | CH, ' CH(GCH ,)(CH_,'),. S | | _2_-p1p_er_x__dyl 0,
CH, CH, CH(CH,)(CH,),CH(CH,) . 4-piperidyl . T
'CHy . CH, . 'CHCH)CHpY,” . . GH,
H . nCH, CHCH)CH), .~ . . CH,
o CH, = CH,. CH(CH,)'CH,-'—O—(CH,_)_Z-:._ C CeH, o |
25 CH, CHCH, (CH), - - . .. CHy 25 ’
) CH, CH, .-CH(CH,)CH(CH,)—(CH,),_ . H L
CH, CH,  CHCH)CH(CH)-(CH), . . H B .
cH, ©H, o . . .  H
cH, CH, ) . o __
30, H  nCH, (CH) . .. cH,
' CH; . (CH,),CH, CH(CH,) o . cHy .

CH; ‘CH, - (©H) ... . | H




Example 24. d,l - I - Fornyl - 5 - hydroxy - 3 - hydroxynethylene - 2 -
methyl - 7 - (5 - phenyl - 2 - 30 pentyloxy) - 4 - oxo - 1.2.3,4 -
t etrahydroqui noline 30 A solution of

d, | - 5- hydr oxy- 2- net hyl - 7- (5- phenyl - 2- pent yl oxy) - 4- oxo- 1, 2, 3, 4-

tetrahydroqui noline (195 g., ca. 0.58 nole) in et hyI formate (1140 g., 14.6/\

nol es) is added dropwise to sodium hydride (72 g., 3.0 noles, obtained by
washing 144 g. of .50% Ssodi um hydrl de with hexane, 3 %X 500 m-.), with good
stirring. After47about 1.5 35 “hour's whegig 34g3 Of the et hyI formate 47
sol ution is_ai : T Ot - 58— —
1,579, 228 R R, Z 58 to al | ow t he vi ¥6rous

f oanmi ng t o subsi de. "Di et hyT et her. (600 M .) is added and the m Xture
stirred for 15 m nutes be.QJH% addcﬂg:nble remai nder. of .the e;my.-l fornate
solution. Wien addition is conplete diethyl ether (600 m.) is added,. the
reaction nixture stiGthed % an afdlbtOral 10 ninutes and n poured onto

ice water (2 5 cH,tergy, It ﬁ:n’:lfl(éjfled to pH I ‘wth 4piC and the
phase separabd and extracted wt hyl acetate (2 x 2 Ilters) " The

conbi ned -or gandc solClki orffHar e wa@ib)i—ﬂ:ccesm vely with wa€dh: (2 x 2 s
liters), brine (I c%‘ﬂe Iéher) an (err). Concentratbq_p gi ves 231 g.
of red-brown oil whi i su8ed w- urt her purlflcatlon 10 Rf

= 0.1=-5 (stretchedH on 'CH,OH/ ay(ﬁH,);mOenat ography, silicaCHgl plates, 10
benzene/ ether (1:1) imlarly, hydroxy -7-" (5 -
pentyl oxy) - 2 - 55(; é‘g’ oxo(éH'h ? 3,4 - tetrahydroqu?&%ﬁjhe)crliw
converted 1o dl - IczH; oram, - 5 (cm)gd.tm.x(rnus - ‘hydr oxy 4-(mj.hyl ene -7 -
5-hen|-2-- entlox -2 - -oxo-123
( pheny PetY 1¥) i, opy! CHCH,

t et r ahydr oqui A8l i ne CHs" ) | 4'P1P°"dyl 10
15 Exanpl e- 25..dl - i-i Frpéri:yl éH Cﬂﬂ (@:EP)WO 3- hydroxyngtl.hyl ene - 2 -
met hyl - (2 - heptyl oxyy LI X 2,3,4 - tetrahydroduinoline. To

sodi um hydrl de (18.%ZHy., ©H38 ol yﬂm,a(wsm ng 50%Hgdi um 20
hydride in* mneral- gﬁ_{ di sper Si oNe méﬁ)&mt ape [bﬁ ) added dremm se, over a
3 2

hal f- hour 20 period, *a solution 6
d, | - 5- hydr oxy- 2- met IQH, 7 -CR; hept yCH((;&i,)(cm)x-eoalrm-s(GH,)tet raH,hydroqw noI i ne

§2203| gn’ occui{ i g_o h)s/I evo#%’g’?&bb ﬁ&ﬂ%«;{ﬁﬂ@ﬁ %ﬁatElxgtnhg; me 15

CH;,-" ‘CH, - (CH)—O— CeH,
CH, CH, (CH,).—O—-CH(CH,)CH, L ‘3-p1per1dyl L
CH, 'c_:__,H_,-_ . (CH,)‘—O-—CH, o _'._4-FC,H.
. H CnCH, © CH(CH,(CH)—0— PR - 244-FC HS)C,
O . CH, CH, - CH(CH;,)(CH,),—O—(CILI,)z e cH,
CH, CH, CH(C,H,)(CH,),—O—CH(CH,) 4-piperidyl -
CH, CH,  CH(GHXCH)—O— . GHy
CH, CH,  CHCH ,)(CH,),—O— o 2-(4-FC.H,,)C,H,,
. cH, CH - (CH)}S . CcH
25 CH, GCH; (CH,),——S—CH,- o " 4FCH, '25
PO CH3 . CH3 ' (CH,),—S— T o GH, -
. CH, CHGCH,. (CH,),—-S—(CH,). - cH
CH, “CH, - - CH(CH,)(CH,),—S— e dpiperidyl
CH; CH; © ° CHCH)CH)~S—CH), ~ 4-pyr1dyl R
30 "CH, CH, CH(CH)CH),—S—(CHp), . CoH, T s
CH; GCH, CH(C,H,)(CH,),—SO . C,H,,

H nCH, - CH(GH,)(CHy), S—CH(CH,) . 4CICH,




a yellow precipitate. The reaction mxture is cooled, ether (750 m.) added

and the 25 resulting mxture then heated at reflux and stirred for 3
hours. It is then cooled to 25 OC and neutralized by addition of IN
hydrochloric acid (400 m.). The ether |layer is separated and the aqueous
phase extracted with ether (2 x 150 ml.). The ether extracts are comnbined

paAhed successively with saturated sodi um bi carbonate soluti‘en (2 x 100 1
: w-‘” and brine (I x 150 m.) and then dried (err): 30" ' Concentration of
\lDbl4glri ed extract affords an orsmggs foam (10.8 g.). An additiggnal 30 2.3
- g.7TsToptarned by acrariying the-Sodrum DI car bonaie wash sol ut |'0nuwi th
. concentr at'&d hydtochl.-oric acid #ol | owed by extraction of the acid solution
~with ether™ (2 x 100 mi.). Concentration of the combined ethereal extracts
gfst_i_ers_ dgﬁlog,_gl \ﬁqalula.% g:H@ani{,)oCH?yFS—(CEQLaI..; 13.4FGH,. The product i's used
| - : r o (ppM 12,27 ' - Ar
. 8.8-11.9 (FH: 1GH '--3%@95%%#—%%8;'7'gpF?,~4"f. ,‘2"11\#61'(4?))5 g |7.H211AE‘24) | H,
=CH), -6.32cfjs, UH, ar oNetHE@H,)CHAD(@H L H - CH NG Hg. 18-4. 77 (in, 1H,

. OCH) 0.6-2.08 (in,- 17H, [err]. In |like manner, -d,l - 5 - hydroxy - 2 -
{retihylh d 7CH;a(':3I Hipheny| (CHDACHent yi oxy). - 4 - & . - oxo yf )?: 4 -
~tetrahydrogyjnold e i s cagyericed,to d. | - 1 - forgyl - 5 - hyd -3

roxo - 1,2,3,4 - tetrahydroquinoline. TM5 .- . - TMS [err] NVR (60
‘NHz) [err r%@@“%ig he é/ tég?% then or thipethgilinkpgg, “ﬁr@-ﬁel“r&%-ll.ﬁ variabl e
ITH, T =codye !eéﬂF’(ngF‘ﬁ;w ?ﬁt"i?‘i‘l' (bs; ‘shoul der at 7.30, 45 (- 6H,
aromatic and = CH), 6.23 and Eahgle(l®wo | H doubl ets, .J = 2Hz, neta), 5.42

(bgp 45 | LS xy-Hmatbyl-2 20ptpioxy ) 40 ¥0-1 20 sqyrakydroquimplive. (| py, . 2H, 104 - CH2)
e b RS b oo ana
[err] d.Nins 1m%é¥3‘arﬁid_ 10 m .%The REUrd/ik SloWY heated to 100X0; and to,the 3, 4 s
t et r ahy desWikp Selutionel,/i2sbrée hydroxy -

heptanc0198 ¢ 6Cmimplc) ie pdded allator}?wgzl 5
1

3 15 hydrgoad stirtife, Aftere10.minutes gdditions| patassium hydryi mg.)jsadded o _ 45 o 34
et ahy e oo [ ) Tt - 13
h [ rgﬁg -ﬁﬁ e _ repeated’ twoCmore times LuSihg BO. pn .1 (¢bs, IH,
.PNENol 1 Gyotas hydroxidéland 25 d.-Bordméleptakéieach7time. (The reddjion 1 (s, 2H, '
.ar onat i Quixtude iSs rbd.,an'a&dlitiana—m-n)i;lxutm.@c_iip,t_& cepled. Chjorgform (50 Ml ai nj ng pr ot ons)
5520 and aguejous sodium hmryejsigg(g;s ml.of }N%ge ad E ixturestirre: g) ﬂ | _ .
1.2 3 4 min tgig Igyers sepat ed.‘_,Thi chibrdform ektraction is fepeatb® the! OXYJ - 4 - oxo -
1 £ 9y extléo : d “dried (ﬁ%rsa@.')'hﬁw dnbéhtrafed GRdey Pédubéll présstekoa | - fornyl - 5 -
hydr oXy darlcoit. The 6if 19 ¥bromatograptied on silica-gel (120 g:) using benzene as solvent. .
" Fractions of 30 ml. each are collected. The 12th-18th fractions are combined and
- 25 concentrated under reduced pressure to: alight yellow: oil (850 mg.) which - 25 .
crystallizes upon standing. The desired product is separated by filtration and -
. recrystallized from hot hexane, m.p. 76°—77°C. - . . e
The above procedure is repeated on a 20-fold scale but using benzeneethyl
T acetate:(9:1) as cht-‘omatografphic solvent. Fractions of 750 ml. each are collected.. - - -
30 Combination of the 2nd-6th fractions affords 32 g. of oil which partially crystallizes 30 -
". . - from hexane upon standing and cooling to give 18.2 g. of product. An additional 3.2 - R
lowing it to crystallize by N

- g. is obtained by concentrating the mother liquor and &
standing inthe cold. Total yield=214g. - = ~ -
‘Analysis: Calc’d for C,,HyO,N: . C,70.07; H,865; N, 481% '
' . . Found: C,69.82; H,867; N,493; - - 35
. m/e — 291 (m*) S ' ' :

. IR (KBr): 601 u (=0) P R RETIE
* . In like manner, 5,7-dihydroxy-4-oxo-l,2,3,4-tetrahydroxlluinoline converted to
_ d,l-S-hydroxy-7-(2—heptyloxy)-4-oxo’-l,2,3,4-t_etrahydrqqu_in(_) ine, an oil.. - C
40 "H NMR (60 MHz) 38MS, (ppm): 133 (s, 1H, pheiolic), 5.5 and 5.7 (d, 2H, . 400
. : Ils L S : :

'} — 2Hz, aromatic, 4.6 (bs; 1H, —NH), 4.1--4.6 (m, 1H, —O—CH—), 33, 2H,J -~ =
= THz, —CH;—), 2.6 (t, 2H, J = THz, —CH,—), 2.0—0.7 (m, remaining protons). - LT

.?5 _

L o -Example. 20. - o .
' ' The following compounds are prepared. according .to the procedure of. -
45 '__Examﬂle 19 but using the appropriate Br—(alk,),—W reactant and the appropriate 45
. 5.7-dihydroxy-2-R,R,-4-0x0-1,2,3,4-tetraliydroquinoline - or . 5-hydroxy-7-thiol-2-
R R¢-4-0x0-1,2,3 4-tetrahydroquinoline. - ,



(5 - phenyl - 2 - pentyloxy) - 4 - oxo - 1,2,3,4 - tetrahydroquinoline.
59 1,579, 228

50 "H NMR (60 MHz) ferr] (pomy: 12 4 (bs |H phenolic), 85 (s, |H CHO,
7.2 (m 6H aromatic and =CH), 6.2 (m 2H, aromatic), 4.5 (s, 2H,
-[err]-), 4.4 (m 1H, -CH]J[err]), 2.6 (bt, 2H, -[err]-), 1.7 (in, 5H,

remai ning protons), 1.3 (d, 3H -CHCH J = 6Hz). 5 and dl - 5 - _‘@
hyroxy - 2 = nmethy] - 7 - (4 - phenyl butyloxy) - 4 - oxo - 1,2,3,4 - 5 \
tetrahydroquinaedine is converted to d,| -yib792280rnyl - 5 - hydroxy - .3 49
hydroxy - geyRyTene - 2 - methyl - 7 - (4 -.pnenyrputyl oxy) - & - OX0 - '

5C." *(f rom hexane). .
g t he anal ytical sanple, mp.
131-132C. 10 Cal c' d for R32H2B0BN. 69. 27,":H, 6.08; N, 3.67%
10 Found: C, 69.25; H, 5.88; N, 3. 1 (mt) OHJerr] :
H Exanple 26. d,l - | - Fornyl - ) -npethyl -7 - (5 - phenyl
- 2 - pentyloxy) - 4 - oxo - 3 -R 3'-? X-ezzbh%) w 1,2,34-.
t et rahydr Qq“ié,”,ﬁ" i ne. _ . 20 a solution of
dl - 1- f or nyl - 3=hydr oxynet hyl ene- 5- hydr o&s- 2- met hyl - 7- (5- L

henyl - 2- pent yl oxy) -#- oxo-d, 2,3, 4-t et rah oqui nol i-n 229 g.,gca. 0.58
ﬁDl e%l in ﬁet hBa/.nol y% dﬁo i %"Lmd(a?( a nit r%%ié’nqat rrncphf?r,;i S gdrﬁfﬂ .
triethylamne (27.2 ¥l .)HwW th stioridHag. Met hyl vinyH ketone 7.0 m.) is

1,2,3,4 - tetrahydro -. quinoline, mop. 01_32-

t hen added and the n%xt Uéﬁ stirred ‘over ni ght; at room. enperature.
25 The reaction is conplste at t oint and conpri'ses a mxture of the
title compound and dgl - €H," O (CH,), 'H H- 5

, 3-di fornyl - 5- hydr oxy- 2- net hyl - 7- ( 5- phenyl - 2- pent yl gxy) - 4-

oxo- 3- (3-oxobutyl )-1H2 3Ha-tetrt af’?yéﬁ;‘géw nol i ne. TheHfol | owi n§Ht eps are
required te convert fhe gif ornyl Oc@ﬁmgund to the degired titlge conmpound. 30
The reaciton mxture is di T_ut ed with ether (6 liters) and then washed = 30
successi veky with 1086 ag@Hous so @Hdar bonate (4 xH1700 ml . )} brire (I x 2

liters) amd then drigd (NgSO4). : ion of thg solution gffords 238
g. of a red- brown Ollq| . The oil %%ﬁggéﬁf\}éd in met ﬁanol (19r2t(3_ f.) and the
H ' o

solution cool® to H  CH, O CH(CH,)CH,), CH, 10
| H H O CH(CH,)XCH,), CH, H
H CH, O CH, CH,  CH,CH,
H H 0 (CH,), - CoHs - ' CH,COOH
H cH, 0 (CH),  CHs CH,COOH
15 H CH, 0 CH, . 4CICH, H 15
Q H H O CH, AFCH, H = S
H CH, O ' CH(CH,)CH, CH, -~  CHy
H H "0 CH(CH,)(CH,), CH, CH,
H CH, O CH(CH,)CH,), =  CH, H
o H CH, O (CH), - CH, H 2
H H O CH(CH,)CH(CH,XCH,), CH, H '
. H H 0 (CH), = 4pyridyl  GH,
. H = CH, O (CH,),  4epyridyl H
. H O CH, O (CH,), E : 3pyridyl  n-CH,
25 H CH, " o CH(CH,)CH, © 2pyidyl H T g5
| "H H ocH, 'cH, = H |
H CH, O CH, 5 “CH, H
H CH, O CH(CH,) . “¢H,” | H




0C. Potassium carbonate (21.2 g.) is added, the mxture stirred for 3 hours
at 0C. 35 and then treated with acetic acid (18.7 g.). The nethanol is
renmpoved under reduced 35 pressure and the resultant oil stirred with water

(2 liters) and ethyl acetate (2 liters) for 10 m nutes. The aqueous phase
sgparated, extracted with ethyl acetate (I x 2 liters) and the conbi ned
acetate solutions washed with water (2 x 2 liters), -brine (I x 2
efs) and dried (err) Concentration under reduced pressure and 40
s@t ogr aphy of the concentra;tgg@zg)n silica gel (1.8 kg ) qi YES 159 g. of
the trtre_ 40 prodact. _me -437 HNVR(HO MZ) TRT 11 (PP (\12. 7 (s,
IH oH), 878 (R, H XCHO 7—2‘—(5 5H_arofmtic). 6.22 (bs, 2H heta
Hs), 2.12, 2.07 (s, ' -CO)'45 : 1.31 (err), and 1.57-5.23 (m
13H, rerraIHnl né:l‘br otons‘? (CHy), 45 SimIGHs treat nfint of 35 g. (0:09 nol e)
of dI - Q{ hydrq);ycﬁ hydroxy met. hygne - 2.y nethyl - 7 - (4 -
phenyl buty oxy) - 4 - ox0 -.1,2,3,4 - tetrahydro - _quinoline gives 22.7 g.
. (60% of & -QH- forr@I(CHzE - hydroxy - QHy methyH - 7 - (4 -
phegyl but - (3 - oxo 2,3,4 -
t et rgahydr qui ndTlf ne mp )’ 101[err].- I%]B[err]cH The anal ytlsl:%fr sarrple
is obtai ned b;CHecrystcaIdo}znti on from C,BQ netehHnol, mp. 104-105C

Calc'd for [err] C, 70,.90; H, 6.90; N, 3. é%Found C, 70.77; H, 6.81; N,
3.46% [er ] N (60|\/Hz)?err] (ppm) : 12.88‘:? Hyy, 9.08 (bs, I H
- CHO) , 0 cH, . - CgH,z 1, 579, éi.?@ |
60 [err] and d, -0 - forrryl - 5 - hydroxy - 3 droxyrrethyl ene - 7 - (5
- phenyl H?2 H 5 pent9loxy) - 2 - propyl 4+ECH, %‘ 3,4 -
t et y;ahydr @qui el i ne af ordsdl | - fory 5 -ty 7 (5 -
phefr1°3| gﬂ B‘e)mw oxy - ox0 - 3 - (ijbﬂobut( sj’ ,1y2 3, 2. .
_ tetrahydrcbi:]w aHi ne Wm)ch |s ‘used as is. O_-Us' H

-~ Exanple 2

: 10 d - - Forrry.l - 5 -
hydroxy Zl2 l'F‘ret hyl - Y (2 - heptyl oxyg’ * 4 - 0X0 -.3 - (3 .-.oxobutyl) -
'1,2,3,4 - HetrgHydroqubonel i ne and d ICeH, - leoHrryI - 5 .- hydroxy - 2 -
' _rret hyI - 7 - E?ﬁ'f hep_I%I oxy) - 4 - oxo - C%H (3 - ﬁxobutyl) - 1,2,3,4 -
11 s

1et rahydrcﬁhw 3 .ne a solution of :
d, | ts5- hy dnpxy 18- hydr oxgnet hyl ene- 2- met her,ﬂ,,(Z hepHyI oxy) - 15
H H o — | 2(CHICH, H.
"H  GH, o — ' _ _2-(C.H_5)csn. _cns
H . CH, o — | . 4(CH)CH, H
| H H- o— | 3(CH)CH, H o
20 H H 0 — o - 4-pyridyl '-.c,z_H5 g
"H CH, o— . . 4pyiegn H N~
H CGH, O0— ©. 4piperidyl H
H CH  O0—  opyridyl  H
H CH, o—  3piperidyl H S
25 H H . scH, - H H 5
| H CH, =~ S CH | H H
'H -H S (CHp H (CH,),CO0H N
H CH, S (CH), “H. . (CH,),COOH
H H S (CHy, - H H o
% H CH, S (CH,), H. H 30
" H CH, S (CH,), H H
H H S H H

- (CHy),




15 4- oxo-1, 2, 3, 4-tetrahydroquinoline (13.1 g., 37.7 mol.), in methanol

(56 mM.) and 15 nethyl vinyl ketone (5.52 ng., 68 innol.) is 'added
tr|ethyl_a| Ilne(‘l Q!IL., 9.3 mmul \ The mXTIIrF‘IQ stirred for 18 hours

under a nitrogen atnosphere at roomterrperature and is then diluted with
ether (550 m.). The solution is washed with 10% aqueous sodi um bi car bo@'@

solution (4 x 60.m .)y. followed by brine (I x 100 20 m.) and drie
(MgSO4) . Rehoval of the ether by evaporation gives a dark oil 20 (16 g

The oil. is disssived in a nminimmvolume ofskgpgene and the solution -
charged tosa /colum of sifrca gel (500 g.J. Tne corumrsthemretutated—
with a vol une of benzbne eqRal t& the vordlke—of the colM¥m. The Bd uting

sol vent is%¥then changed ta 15% et her-bénzene and 100 m . fractions

col | ected when the fHrst CHgl or 2% CH(ObRGHDegi ns tél el ut e of CHREO0@Bl um.
Fractions 5-13 are cgnbi ned and entrate ‘under reguced- pressure
to give d, 41 - 13-ﬁd|fgf ?"’b*r«ﬁrr«fs?rﬁ hy! lq(2-

heptyl oxy) - 4 - OXOH- SCH,(S - oxatmytyl) - 1, 2 3 4C,H, tetrah}jdroqur nol i ne
as a yellow qiJ (8.7 ). The colum_is el uted further with 15%

et her - benzene. SFr act Hons 19- 37 afe @& conmbined &efdnconcenfirat ed under S
reduced pressure to o vecHl, s feupy! - 5- 30 hydwoxy - 2y- nethyl -

- (2 - heptyloxy) - 3 3°- oxobu & 1,2,3,4 - tetrahydro- qurnolrne
as an dil (4.6 g.). Hddr Bnal ndhdEBemy| product i &Bataineddin the
foIIovvrng manner: | g. di for - t is stirr wth 2 ny.:

pot assi.um car bonat e |gn 3 .rren#raéhijci) ¢25 n.) for%(fjl\il\b hourgﬁat [err]. The

sol vent i s then evap#rat & in vaducCHGH,) CBECHCH s iCHye suspedded in et her

and filtered. hefr tra is co i due pagtitioned o
bet ween et her ! nd Wak'l e or g%ﬁ@s@@?ﬂ@qg@ggr éd, the aqueous phase‘o'. '
acidifiied With 10% throehI oric aciaicuggdcemy;ract ed @H,h et herH The conbr ned.
ether extracts are washed successjvely with saturated sodiumbi- 40
carbonate and brine, Hand Fhen drisecF(F%@é@F))s filter&sand con'éentrat ed to
yield 40 *additional HonekRr nyl @y qelyct .- The rmnof otnml derivgtive has the -
fol | owi-ng NVR spectrum [err] NI\/R(60 err) [err] prze: 12.73 (S, I H, ’
ArOH), 8.87 (S, -1H - R CHEH: 6. 12 § dFHI2H, Aromatlc)c 78-5. 54 (M 1H,

N-CH), 4.11-4,72 (M _IH-%I 1 (S, 3Hgferr]-C(gO

0.63-3.12 (M ! 2H, rlel4rrai h ng > A)gcﬁ’y’dr ogens)™” l[["SI m | arlrl the 15
foll owi ng conpounds Hre EHgpared S rGH(CERMCI)y | at e r €dds ant s: GHJ -0 - '

L3 T Tl (e, SR 1R 2 on)
: " H H - S . sCCH, H
H CH,. S (CH), . 4pyidl H .
A H GH, ° S CHCH)CH, 2pyidyl | H 20
H H s — . CH, H
H CH,' S — - 4FCH, -~ H
H GH, S — _ . GH H
o 'H CH, § — CH,, - H
'35 H W s —  apyigg  H 25
. H CH, S — . . 4pieridyl  CHCH,
H CH  §— - CH, H
. H CH, s — © 2{CH)C,H, H
| H CH, S — - | 4(CH)CH,, H |
3 H H.- s — - 4ccH, H . 30
| H H S CH(CH)CH), - CH, cH,
H CH, S CH(CH,)XCH,),  CH, CH,.




50 "H NWR (60 MH2) TJ[err] (ppm: 12.8 (S, IH phenolic), 8.7 (err

| 1

1H, 50 N-CHO, 6.1 (err 2H, aromatic), 4.1-4.6 (in," IH -OCH, 4.1
(d, 2H, J=[err] -Terr]-), 2.3-3 0 (in, 3H CH2 and CHC(=Q) 2 2 (err 3H,
-C(=0-CH3), 2.3-0.7 (remaining protons). d,I - 1 - fornyl- 5 - hydroxy - 2
- nmethyl - 7 - (5 - phenyl - 2 - pentyloxy) - 4 - 55 oxo - 3 - (3 -
. "obu't'yl) - 1,2,3,4 - tetrahydroquinoline. _ .. b5 [err] (60
2) [err] (ppm): 12.68 (S IH -OH), 8.82 (b, s, IH -C(OH), 7.20 (b, s,

, sperr]), 6.18 (b, s, 2H, arpsmeppg), 4.78-5.34 (m |IH -NG9:;, 4. 18-4.68
(im—TH -OCH, Z.I7 (S 38H -QOCH3), I.30 (d, 3H_ 6L . \_/
1,579, 228Rs - R, X —alk— " M [err] Re |, 1.12 (err),

1.4-3.1Tm 1T A Ffemaining Hs). A, 1T - T - fornyl - 5 - hydroxy - %#- (5 -
- phenyl - g2~ @entyl oXy) C(CHL)(CH0 - 3 - B, - oxobuOMy) - 1,2,3,4 - -
“tetrahydroquinoline. rnfe - 423 (m+) 5 . A sQ.pgduced as by-product
in each &t tHebe prepdrtfans is the corf®s- 5 p6§lg1)’f%ﬁ‘l_,‘3-di f or nyl.

- derivative. Bxgnple 28 chath§@H)y the proggdures tHJCGHpl es 25 and 27,

t he' 5- hygfoxy- 2> R4- 7- (z_ﬁ\%:-_%c.@ofg- 1,2, 3,4-tetrahydr ogui nol i nes OLExa-rrpI es
18,520 arll 2XHse conO CH(CH)(GHekt éd t o Edhpounds "alling the ot Wil a bel ow
wherein [err]..Z and definedy n Examgigeod, 20 and 23. Wen
[err] of The ?%’c rahydpf)gl%l?%%ﬁc}égreact ants i s.-hydrqggen, it.is converted to
fornyl (GHO) .H[err] EQagpl(€HYEHL5 QH; - 5, 6 BRCPOH Tet rahydro - | -
‘hydroxy - _6[err] - nmethyl. - ~{5 - phe -2 - tgosy) - 15
benzo[ c] dli ndfin - 9(§H35h-(°‘8§‘&H=A sol U'tig“?ﬁasof d,II@ﬂ?ﬁ- fornyl - 5 -
hydroxy -ci, -cHgthyl o ¢, (5 - phenyl -H2 - pentWoxy) -4 - oxo - 3 - (3 -
oxobutyl) -"1,2,3,4 - tetrahydroquinoli (174 g.,.P.398 nole) in
met®anol i@QHNHOH (5.9 ((Hdrs) and nethallol (5.9 [$ers) is st#red. and 20
heat ed atcﬁefg%x over gy gdf;tlz)’under a ni trogen -at nosghere. To the cool ed
solution 1§ * added acetic acid (708 g.é dropwi se with stirring over a 15
ni nut e peCHpdCHThe r eQUICHEH)EH bt i on i sCHoncentrdled by rotary evaporation

Jeen e

- (in.vacuouy vatgr aspl Al CH), CH, H o
CH, nCH, = O CHCH)CHCH)XCH), CH; ~ H |
15 CH, CH, O C(CH,),(CH,), " CH, Ho s
- CH, CH, O CH(CH)CHp), = CeHs H - '
H nCH,, O CH(CH)CH,), CH, .- CH, .
CH, C._H,'- O CH(CH)(CHp), ~ 4FCH,  nCH,
H CH, O CH(CH,XCH,), 'CH, = n-CgHy |
0 H CH,. O ‘CH(CH,)(CHp); CH, @ ~ CHOOOH 207
" H  CH, O CH(CH)CH,), 4CICH,  (CH,),COOH
CH, CH, 0 (CH), " 4pyridyl  CHCH,
CH, CH,CH, O CH(CH,)(CH,), 3pyridyl H
CH, n-CH, O~ | CH, ~ H |
25 - CH, (CH),CH; O — ° 4-FCH, CH,CH, : 25
CcH, cH, O — . - apyidyl  (CH)CHi .
CH, C.'H,' o — o CH, H
CH, GH, = 0 =" | CH, ' = H
| H GH, o— 3piperidyl Hi |
-~ 3  CH, CH, o = 2CH)CH, CH, - . 0
CH, CH, o— . 3(CHYCH, H
CH, CH, OCH, - =~ GH = H




to a semsolid which is filtered and washed first with water to renove

pot assi um acetate and then with ethyl acetate until all the black tar is
renmoved.—Yield =68 g—25 (449 yellowsolids, mp. 188-190[err].
Recrystallization from hot ethyl acetate 25 affords the pure product, np. .
194-195[err]. me - 391 (m+) Anal ysis: Calc'd for [err] : C, 76.09;

H 7.47; N, 3.58% Found: C,-76.43; H, .7.4g9; N, 3.58% TM5 30 . . 1H N
(60 MHz) [err] (100 ng. dlssolved|n03m [err] and 0.3 ni. 30

[err] (ppm: 75321 (s, 5H, aromatic), 5.8Qs¢s2282H, neta H's), 1.20 (d 6k} .

CH3- CHO and_CH3-CH N, From the pot her TTqguors, a snall_ anount of [rle -
correspondi ng axi al rﬁét hyl rivdtive i sHbrai ned upon viévaporat ifon. is
purified by columm chromatography 35 - on silica gel using benzene/ether
(1:1) as eluant. Ev&-}ﬁar &Hson of ®h€Hakuate and 35 GeHar yst al (GHRCOOH of the

resi due from ether/ Reg(1:1) @ f{(ﬁ{ﬂs anal yti cal I gPur e: rra{)&_[g *)
225-228[erk] Its [ert ] véflhe upon | ayer chroma o{jraphy I'Trca gel
using 2.5% rret hanol Cng em-her as Sal-uant and vi suali ZgH; on WI thrcm,st blue is *
0.34. The 6] ] rre I rivati exhi bits &gﬂ Lo .

40 mre-391( (60 [err] (100§g& “ssol edin 0.3 m.5
CD30D and 0.3 m [dm{] digpm . 7819 (s,. 5H, aromatgH), 5..75(®, 2H, neta
Hs), 1.21-(d, 3H, CHSCHO).and095(d 3H, [err] 45 -~ Simlar
treatnent of 22 g. &dGHs | - Sormyl - 5 - hydroffCHaCHinBthyl - 7 - (4
- 45 phenyl butyI oxyy - n4CH oxog 3 - (3 - oxobutyI()H- 1,2, 344 -. C

t et rahydr oqui nol i nes gi ves 17.1 g. (87% of d,;I- 5, 6, ba, 7 - tetrahydro - |

- hydroxy - 6 - net§H: (GH)QGH, phenyl - butyl oxy) bérmoﬁ)dlqw ﬁHL¢.Hs- 9(8H) -
one, mp. 222 24[er nal tical sanple - 6 -
1,579, 228 - i Crd cenalytl . 62 is ob ar'ned by | 10
recrystal |#zation flo;)Ha r(eHbgﬂaHL Sm—p 224- 225[err] 4G, H, d foCHL(EQ(DI]l

76. 36; H 7 21 N SCZ_ll%d:}i)und Cs76.03 H, 7:08; Nﬁzc(}_?‘y Hw (CH,).COOH

_“ . cHy nCH; S— - - ‘cH - H
| CH, CHCH, S — .~ CH,  H
5 CH, CH, S CH, . H H - 15
| CH, CH, S (CH,), o 'H [ CH, |
CH, CH, S (CH), . - . H CH,
CH, -CH, S OCH)(CH), - H _ (CH),CH,
cﬁ, ' CH, S CH(CH)CH,), CH, o CH,C,H,
NG C‘H_, CH, s CH(CH;XCH,), o _Cst . H 20
- CH, n-CH, S CH(CH,)(CH), CH,  iCH, -
- CH,CH, S C(CH),CH,), H. - H
‘CH, ‘(CH,),C,H S 2(CH)GH, .. H CH
H nGH O CCH)CH), =~ H H
T 25 CH, nCH H, ' O CH, o . apyridyi  H 25
ﬁ : 3 CH:; (C.Hz.);CoHs 0 .(CHs- L em, g
CH, CH)CH, § — ~ . . GCH, , -H .
CH, CHGH,. O (CH), . 4FCH,  n-CH, |
30 CH, nCH, . O CHCH)CH) -~ H . .~ CH, I~
C CH,  CH, o ' ' | '

C(CH,),(CH.), 'CH, CH,COOH




[err] NVR (60 MHz) [1:1 m xture of (err): 1.24 (d, 3H, 5 [err] mMe -
377 (m+) Evaporation of the nother liquor gives 2.8 g. (mp. 185-195[err])
of product shown by NVR to be a mixture of the 6[err]-nethyl derivative

| . chl or of Olf .da bl

(ca 40% and d,|- 5,6,6a,7 - tetrahydro -1 - hydroxy - 6[err] - methyl - 3

.- (4 - phenyl butyl oxy) - benzo - 10 [clqunoline - 9(8H) - one. [err]
MYR (60 MHz) [1:1 m xture of (err): 1.24 (d, 1.2H [err] and 0.95 (d,  1.8H,
]) Exanple 30. d,| - S,6,6a,7 - Tetrahydro - | - hydroxy, - 6[ert] -

wj - 3 - (2 - heptyl oxy) benlzp,bqbs- 15 ~quinolin.- 98H -. one.
15 A-soruttomnm o \J '
formylg s, Sh,y,. LU S T e fodindina X |

-butyl) %% %ﬁxfﬁ?ﬁ y J{a "‘”ooma,ié i nﬁ o® et hanol (150
M) is. tnne mm(mmtlasﬁdenm wﬂénm sphemlidtt i on (150 m .).
The 5m xt gpeled i ?’t ¢/wetar hanheuuf n)étchlpoMStS &mM)enamd t hers heated at
ref e il SRR A ﬁcma e e dark red
m xture |a§d efel t6 Getho OtnEtB?thm I%Bm&ﬁd% trh@.fﬂt ized with acetic

acid and wasmd emhrcm etrabydefurap nnbthe menblmchmutandﬂﬁ}atd evaﬁblmeed:oncent rate is

di I8t ed 9Tl CATNE 1A 8 P th Dueily $5 Pnat ed

filtrati ‘g{ﬂg‘;@n Lﬂ(‘ % vﬁf@ ﬂ 217% ;‘}Jratedflrst in
ether an 1e'ld"|6ﬁ"lthbﬁnd§ﬁit asn@lzs-phedy-sp R i Ghed :h&ﬁ:ax stég). ;- 223-229C. 25
Recrystalwmhglatfmhvrfpmﬁqa ...met hanol affor ds cr stal s mel ting at. 235-237C.

25 18nal y ¥tureq o -S54 rox 2-methy, 4 ro n Fourid C, 73. 22
Lot YAt e St e 0L ﬁq“ﬂi'éﬁﬁf o O

CE‘-W

ot her Iluqmramlt ehhmo @r@hmte'dltem%azftt us solution from

- whigh t hdh epqlsduqeomtemperapn tthen 30% 3%bse uent .

' ,eva%?orat |“p§ 'ldﬂ[,%m?g h:OUI’If ed by
silica gg IS thSin Eiﬁieda gyo.)'i e th rah Eaﬁtﬁnner t he

f-ol'l owi ng;vapo @reaheplpdumar ed from approprl ate react ants: d,l - 5,6,6a,7

"fc]zfrgm;d;% e-;_gé:)g( ,{Sfez%fﬁia pﬁium%%g n?? ?F&%eﬁt%?hﬁg)?renzoi 35

e.d 3357m£1 340D baiborfatlaad U651y, (01608 mble) C, 76. 36 H

7.21; N, ofdl-5hényli2rgentdol MesyRS:. The reaction: mixturgis3Holed and poured
onto ice water (4 liters) and the aqueous solution extracted with ethyl acetate 2 x4 . .
- 30 liters). The combined extract is washed with water (4 x 2 liters), brine (1 x 2 liters) . 30

and dried (MgSO,). Evaporation affords 196 g. of the title product It is used ;
without further purification.

*H NMR (60 MHz) %’g& (ppm): 12.73 (s, 1H, OH), 1226, SH, atomatic)

: 5.80 (d, J=3 H,, 1H, meta H), 5.58 (d, J—3 H,, 1H, meta H), 125 (d, 6H,
35 CH,——CH—N and. CH, —CH—O——), 1.41—4, 81 (m, llH remammg protons) - 35

' Exam le 22 -
d 1-5-Hydroxy-7-(5-phenyl 2-pentyloxy)-4-oxo-1 2,3 4-tetrahydro uinoline o
Repetition of the procedure of Example 21 but using 5,7-dihydroxy-4-oxo- NS
1,2,3,4-tetrahydroquinoline -in place of the § 7-d1hydroxy-2-methyl-4-oxo-l 2,3,4- :
40 tetrahydroqumolme affords d, I-S-hydroxy-T(5-phenyl-2-pentyloxy)-4-oxo-l 2,3, 4- 40
: : tetrahydroqumolme as an oil in 74% ylel :
m/fe — 325 (m*)- .
Analysis: Calc’d for C,,,H,,NO 73 70; H 7.12; N,4319% .-
Found: C.73 9; H; 7.15; N, 4.08%

45 'H NMR (60 MHz) 8{10) (ppm): 12.6 (bs, lH phenohc), 73 (s SH, 45 <

aromatic), 5.8 (d, 1H, aromatic, J =2Hz), 5.6 (d, 1H, aromatlc, ¥ =2Hz), 4. 7—4 1
(m, 2H, NH and O—CH), 3.5(t, 2H, CH,,J 7Hz), 3.1--2.1 (m; 4H, 2—CH. —), SR -
- 20—l 5 (m, 4H, 2—CH,), 1.3 (d, 3H —CH—CH,, ] = 6Hz). o e
Similarly, d, 15 7-dxhydroxy-2-methyl-4-oxo-1 2, 3 4-tetrahydroqumolme (27 g., ' X
50 .0.14 mole) is alky]ated with 4-phenylbutyl methanesulfonate (35.2 g., 0.154 mole) - S0
to yield 41.1 g. (90%) of the desired 4,/-5- hydroxy-2-methyl-7-(4-phenylbutyloxy) -
4-0x0-1,2,3,4-tetrahydroquinoline, m.p. 88°—90°C. Recrystallization from ethyl
aetate-hexane (1:2) gives the analytical sample, m.p. 90°—91°C.
: Calc’d for C,,H,,O,N: C,73.82; H,7.12; N,4.30% '
55 Found: C7360 H709 N426/., o : 1
. m/e — 325 (m“) o o

H NMR (50 MHz) ‘SCDCI (ppm): 12. ss (s, 1H, —OH), 721 (s, 5H, C,Hs),



d,I - 56,6a,7 - tetrahydro - | - hydroxy - 3 - (2 -

hept yl oxy) benzo[ cl quinolin - 40 9(8H) - one; mp. 208-209[err].

40 me =329 (mt) Analysis: Calc'd for [err] C 72.92; H 8.26; N, 4.25%

Found: C, 72.92; H 8.31; N, 4.42%d,| - 5,6,6a,7 - tetrahydro - -

hydroxy - 3- (5 - phenyl - 2 - pentyl - 45 oxy) - 6[err] -

propyl benzo[c] quinolin - 9(8H) - one; mp. 164[err]-166C. . 45- Anal ysi s: @
Calc'd for+[err]:.C, 77.29; H, 7.93; N, 3.34% Found: C, 76.97; H, 7.98; N, i
3.41%1 -. 5,6, @g 7 - tetrahydro - I - hydqg-)gyzzg 3 - (5 - phenyl -2 - 55
pentyl oxy)\ ; 6=Eet] u ol or | n

50 me - 391 (nt) Aa (.i:om [Jar 1)G 23 @, ,ciﬂ,_)'z AN 3 58%

Found: C, 76.32; H, e um man@fmmylau@ @;r 6&5 7-dihydroty-himocl 23, d-tetrahydisdr o

- 3- (5 - phényl - Q‘E"Q‘";E it /g glgnegbggé%"f nate;gives d.5-hygh fqu? gl iRl noI .-‘n -
- 9(8H) - ,one; 0.3° (=1 0. CHCL), e P TRV (c=1. 0, [err]) _
me -391 (mt)- Anal ySi sanJCahmyldud(nor of erdl}s 7-&11yd?&y6§>;oﬂyll-4 -8x041{2,3,MNietrahyulddo

Found: C, 76.40; H, gquigsine Nithd,/5:phengh2-pentanol mesylate gives d,/-5-hydroxy-7- (S-phenyl -2-

Exanpl e 31. O pentyloxy)-2:propyl-4-oxo-1,2 ,3,4-tetrahydrogyjnefine; ‘e/(frrp(}m'lﬂg Yof -Ex anpl el

28 are .reacted according to the procedur @gHiple 23.63

1,579, 228 The following compounds arS&rdﬁla Foan Mrommtmwmeb)cdwpounds

havi ng t he for nul a |nThQ4"°°E@%fV Ikangh ge fﬁl\é?‘lsbied in .
Exanple 28. [grr] Eggﬁédﬁgﬂa r:‘t“rfa? '&p:;"ﬁi pri'ﬁtegga gydeﬁ% 'W‘Efrbef | 15
hydroxy - 6[err] - fpf ep y oxy) benzo - 5 [clquinolin -

9(8H) - one. A suspension -of Ol ;.

d, 1-5, 6, 6a, 7-t etrahydro- 1- hydroxy 6[er ]-
benzo[c] qU| nol | n- 9(8H) one (1 0 g4 .

' thyI 3- (2 heptyl oxy)
e) in tetrahydrofuran (20 m )

S

L \ 0—-(a)k2)-w
R, R, alk, o W
H CH, =~ CH,C(CH,),(CH,L ©  CH,
H CH, CH,CH(CH,)(CH,),CH(CH,CH,  CH,
20 H CH, CH(CH)CHCH(CHJCH,CH(CH) CH, ~ . - 2
'H  H° CH(CH,XCH,),C(CHy), CH,
'H  GH,  CHCH(GH,) - CH,
._ H _CH, CH,CHCH(CH) - CH,
~ 'H- CH, CH), . CHy .
25 H H . CHCH)XCH), . CH, s
| 'H - GH,  (CH), - . CH, o
JH H - (CH) | S cH
] H H CH(CH)CH,  2pyrigyl
H CH, - (cRy, .' ~2-pyridy |
"% 'H  CGH,  (CH), . . xpyidyl . 30
H H. . (CHY) B . 2-piperidyl |
H CH, CH), - . - 4piperidyl
H CH ©HY), . ' 4FCH,
| H H (CHp, . 4CICH,
35 H GH, - (CH), . | - 4-FCH, 35




.=soI|d mp. -156[err

added dropwi se via an addition funnel to a rapidly stirred solution of
lithium (0.1 g.) 10 inliquid ammonia (75 m., distilled through

pot assi. _ iti i i i
tetrahydrofuran (10 mM.). The mxture is stirred for 10 mnutes and then
Eim i d amoni um chloride is added to discharge the blue color. The excess

pnia is allowed to evaporate and the residue taken up i'n water (100 ml.)
d ethyl acetate (50 mi.). The ethyl acetate layér is separated and the 15
criesgus phase extracted with et sy necetate (2 x 50 m.). The gQnbi ned
extTacts are 15 _Wasned witn brine, dried (err) and_concentrated r.
‘reduced pBessureRtlo a brown sem-%lbl id product (1. 3§Vg) "Trituration of
the sem-solid i n pentanel ether (1:1) gives a light brovvn solid (0.884 g.);
'mp, 130-§38[ eAr]. The abH@HXCBLduUre i s repeat e2ipridyl usi ng 1. 84 g (5. 36
. mmvol-e). of the benzo- ui nol'i n-9- one re ct 0.184 g.-
. bithium Ha0 nfzHsof Irqﬁﬁocﬁﬁgﬁ%ﬂka and- 45 m . ?ﬂ etrahydrofuran The
. residue (g 1- Jecn, F enai ncﬂg:(@ig)er evaporation of t:r[-es amoni a i s dissolved in
_benzene and charged to.a chromat ogr aphy colum (3.8 x 61 crr) co i ni ng
~. silPca.geH (256Hg.) . Th@f'&%‘ll:lﬁ%lz)as eluted with a%o¥idthe of - dega&?gd benzene
. equal to the vglune of d‘?ﬁrr and.-then with . of 25 degassed
benzene- et her. ?g Contl nu’z ution (1100-.ni. %Z%P'\}Jeﬂs a brilliant red 25
el.uate whHch |€,H;oncent CHGQHXCHD, | i ght purpl e sbbiperlf{YSSO ng.) under
‘reduced p, essu e and tr n benzene- et her ) to-give 370 ng. of
F%rtilt’& #8t ored under nrtrogén') and |gn t he dark. The
i sol ated gol i deHare m XCH(,)(m‘l-I,)‘,he cis- and tram-ﬂ(t,ﬂurrs of the title
product. 30 - me -345 (80 'H NMR (100 [err] (ppm: -6.85 and
 7.49 (1 HHoroal variabl €H:0H); 57, 5.71; 5. 85, *b (d, J=2Hz102H total,
aromatic ﬂydrogﬁns for emg/trans mxture) 0. 90 Q.IFC.I&H termnal [err],

1.12- 4.43 (m. r efmai ni ng H) Exanmple 33. 35 . - Fol | owi ng the procedure
of . Exanpl H 32, CHhe conpounds: of Exanpl e 30 and .3% CS%" are converted-to
products pavi n@ﬁhe formula [err]" 64" °~ . 4cicH -
1,579, 228" | . 64 wherein [err] Z and Ware
as defined in _Hx_arrpl es 30 and 31. Both cis- and t"rFSEEB*forrrB are produced

.15  H .CH, R s . CH, ' , 15
H." H . : _ o -. : | C,H, . .
H- " CH, . — . ' CH,
H  CH, R CH,
» H CH  — T GH -
' 'H CH, =~ — o o - 2HCHICH,
'H cH, o — T IGH)CH,
H ©H,  — o 2{CeH)C:H,
H ©CH . — = I 4(CHICH,, .-
25 H cH, = — C ~ 3HCHCH,, 25 :

. H cH, o —. S 4pyridyl X
o UHem, = T apiperidyl "
o H oW — C T HCHICH,

H o I : ' R S 4-,(CaHs)CgH_1o.-
® . H o, = . HMCH)GH., 30
' m e,  —cH—~ . oH

T T . ..




Exanple 34. |soneric 5,6, 6a,7,10,10Ca - Hexahydro - | - acetoxy - 6[err] -

methyl - 3 - (2 - heptyloxy) - 5 benzo[c]quinolin - 9(8H) - ones.
5 Pyridine (2. 2 nd ) is added to a suspensi on of
5,6, 6a, 7, 10, 10a- hexahydr o- 1- .

hydr oxy-6[ err] - net hyl - 3- (2- hept yl oxy) benzo[ cl qui nol i n-9(8H)-one (222 ny., /
0.642 mmol e) in acetic anhydride (2.2 nml.) under a nitrogen atnosphere. Thef,
m xture is-stirred for-1.5 hours at roomtenperature and is then poured '
onto ice (50 nis7). The' 10 gum whi ch 1sepz8ates is extracted with etsrer °
3 x 50 my ), and the gonbineg extracts 10 wgghed first wth waper (4 x 50
gn .) and tﬁ)gn Wit h hrﬁ'hé (L g‘- 60 nl ) The extfact is drj e.d_@er_t“_/)e___agld.
evapor at e under reduced pressure to a red oil (250 ng.).. The oil ‘is-
di ssolved in a mni n@m ofChpt et her(Gld—<harged-to a-silicaChlel (4509)
colum, packed and el uted with pentane-ether (3:1). The col is eluted
wth 15 |- “pent anélet het 3:1, 2’08&%’)9._) . Elution is conti‘gﬁgd ‘and
fractions (10 m.) cgllegged. 15 Ex@agplons 22 -32 are conb¢med and -
concentrated . to a foam (113.5 ng.) which is crystallized frompetroleum .- -

ether as white crystBls; ®Hp. 120[effHst14[err] Fractions 38460 are 5
conbi ned and concentgat edefiora foamd(@9. (cli.) Which is recgpystal lized from
petrol eum et her as V\gi-t-e crystal s;mr%(p._"’)-’;S?gsrr]--82[err'] 20 ° - - “The
products are the isoHeri cCHpno- acet{(@Ha4CHdrpounds. . CH,- -~ 20

Exanpl e 35 The produgts o{:llélExarrpl eﬁ(gﬁsgﬁmgi@d to theigyi'soneric |

-acet oxy derivatives by the® procedure "EX; 4. Conpound$ having the _
fornul a bel ow are thol, prepar ed. [eoHCH)@HWIA- [err] Z and @Hare as defined
in Exanple 33, Substitutign of aceti nhydri de by benzoic 1ydri de,

propi oni ¢ anh¥ri de, CBut yrile anhyd'r'l{é'és’o_r val eri ¢ anhydr i.deé‘i_-_ “the 10 -
pr ocedur es= of EXaan-@H§4 eénd of thj_sc(@({m@ﬁg,_affords t he conr espondi ng .

i soneric |-benzoyl oxy, 1-gr-opi onyl oxy; |- 30, but yryl oxx and '
1-val eryl oxy derivat¥Hes CH, -~ — : | oHs 30 Exanple
36. d,| - +,6,6a,7, 1108 Hexahydro - | - acetoxy - 6/3 --4_@]3.{:%( - 3- (2
- heptyl oxy) benzo- [C]Yui.notin - 9(8H) - one. The procedure of * Exanpl e 32
is repeated but usi ngHdouBHg the qu@IH(CHGHAf— 35 = react ahpwidylThe
product ( 2. 22 ) is then directly a according to the 35 procedur
of Exanpl e 34%0 give 2.3 hgcsﬁbf ac_gﬁ'wﬂa{%ﬁg%ﬁduct. Thi s p{r}odu'ct IS 15
triturated in pentans-ethen,(R; 1) ta@(@H)aOHgeLid (905 ng.) BWhich when -
recrystallized L S L R '

CH, CHCH, — 4-FC,H,
H  (CH)CH, —CH— - C.H,
H  (CH)CH, —(CH)— - CH,
0 CH, CH, = = —(CHp)— - CH, . 20
CH, CH, —CH— ~ 4FCH,
H i-CH, —'cH(CH,)(CH,-),-_: o o _'4-piperiqyi
H  nCH,  —CH(CH)CH(CH)CH)— H
. H o nCH,  —CCHMCH)  H
25 CH, nGHy -~ —CH)— ~ -~ | CH . 25
R CH, CH, =  — & iy S L CH, o |
| CH, CH,  —  ~ o HGHICH,
oo .- . Example24. - .- .o
d,1 - I - Formyl - 5 - hydroxy - 3 - hydroxymethylene - 2 - methyl - 7 - (5 - phenyl - 2 - :
30 pentyloxy) - 4 - oxo - 1,2,3,4 - tetrahydroquinoline. 30

A solution of d,/-5-hydroxy-2-methyl-7-(5-phenyl-2-pentyloxy)-4-ox0-1,2,3,4-
. tetrahydroquinoline (195 g., ca. 0.58 mole) in-ethyl formate (1140 g., 14.6 moles) is
added dropwise to sodium hydride (72 g., 3.0 moles, obtained by washing 144 g. of
30% sodium hydride with hexane, 3 x 500 ml.), with good stirring. After about 1.5 .
35 hours when 2/3 of the ethyl formate solution is added, the addition is discontinued 35

Y.
~. 3



from et hanol gives 404 ng. of light tan crystals; mp. 112-1 13.5C. The
not her |iquors fromwhich each of the above solids is separated are 40
. conbi ned -and concentrated. The resjdue is dissolved in a mnimm of
benzene- 40 ether-nmethylene chloride (1:1:1) and charged to a silica gel
(275 g.) colum (packed and eluted with petrol eumether-ether [3:1] .The
eOhumm is eluted first with 2 liters of petroleumether-ether (3: 1)
owed by 1.5 liters of petroleumether-ether (2:1) and 2 liters -of
pet’T s3 eum ether-ether (1:1). Frwmginsns 2-11 (50 m . each) of 4. .eluate
fromthe iL Ivent stem ar nC a under \h'@ced
s5 pressi b P R R Rl el B cum o
af f or ds gblhdica. Wh)éﬁhdﬂlﬁon .mcﬂnpl ml $hQdeapthe reabisiy yst al | i zati on
f rom et hanixhrestitred fc(rlanla)dd pmlaso dmiutes andrﬂmnspourescﬁo@a @atet (210, 10a[ err] -
hex ahydr é\ters)|lt is z;alg@p@) %:;? ar phases £ sol &tl%(i and extracted
 heptyloxy] ﬁaé@yayémﬁw mm. Hiine (pn%nfrﬁ{eh A hled Tkt éﬁgt :
: éa I5 2 ]?&o:ce;:r:tlon glves 231 g of ﬁd-béow5n8 oil I\\Iavhlch glg‘;’ﬁcli: nﬁl&zgutS z:th 1!7716 9é\nal %SI ; 6a
' ourificati 9; o Foun
) 58%bFr% rb @tritsh%dhc?n iy oS ik 8 OBt ogithd

R concentrafe ildrly d,/ -5 - hydfdxPL f- 3/ phei]l-- 23 Péhtyl ropyl A4SRgsL 1 vel y, - of |
~acetyl at ea3[;)totieuallydrdﬁluya xﬂk mgareghmtoodl-ps %&%g%rﬁ tﬁbo:@r—dnfractlons 19- 27

frqm.pet hyd kgﬁsne gV v&s et €2 tepyioar)s 2¢ propylmd.- pxo nhd’4 84- 88C.
_ Regg]ystalt‘ftfag{qn?w Pbm et hyl acet at e- hexane: (1:10) gives d,| -13cis -
5, 6, 6a[err] 7,10, 10ap - hexahmiaﬁple 2. - acetoxy - 3.- (2 - he’ptyl:oxy) -

6[err]- wmdt hyFormyfoéﬁ lmdrbxymethyl@(eBB-l) methybﬂk- (2 ﬂheprylom ~86C.

~Anal ysi s: CaP¥ dﬁ C@’F@ﬁﬂ"’ ne é Ly 0 % |
10:z50und hy&;dzjis; cral bl didp ;;Ze:?é) f%ﬁm |di%p %e, Elf‘a'l’faif ol Ng zsorfpounds
are prepperdl, far ﬁilﬁti%ﬁmfcﬂﬁl-l@ﬂtbxi- thalal-@:hepky oxy)-4tdxa-rl,9 3:4,-tetra-
5, 6, 6a] erhly rog&%®ni%1§%§?yh% hipele) in eﬁ%’- ftiug 48 m les) methyl - 3 - (5
: phenyl ‘%1 % th dfo p 80- 82C. 15
m es- 435 ré r¥ $Heh hedted & r Qfld tﬂfeﬂ fer ou s41t a1‘1en oléd Nip53. 22%

Found: Cg° (Z.lhnd Beutrahtea by &Jdltkb,n oB 112 8¢dretihloric acig (400 Bl ',T 3h¢r]la,y€r 10 10a[ err] -

hexahydr ds spgrated gadsthg Rgueouspl xtract yvl;,pther x15 |
pentyl Ongﬁg}ﬂz % bn % veiSO sat ¢ (111esn 0 S the

Concentratlon of the dried extract affords an orange foam (108 g.). An addltlonal 30
2.3 g. is obtained by acidifying the sodium’ bicarbonate wash solutions with
concentrated hydrochloric acid followed by extraction of the acid solution with

ether (2 x-100 ml.). Concentration of the combined ethereal extracts after drying -

gives 2.3 g. of product (Total =13.1 g) The product is used as is.

35 - '"HNMR (@0 MHz) ‘SCDCl (ppm): 12.27 (bs, 1H; ArOH), 88—119 (m, 1H, =~ 35

variable, —-COH), 8.73 (s, 1H, N—CHO), 7 41 (s, 1H, =CH), 6.32 (s, 2H, aromatlc),
'5.52 (q, 1H, ~—CH—N), 4.18—4.77 (m, 1H, —O—CH), 06—208 (m, 17H, S
CH,—C—C H,, and CH,—C—N). NS
. “In like manner,dl 5- hydroxy -2 - methyl - 7-(5 - phenyl 2 - pentyloxy) -4 -
40 oxo0-1,234- tetrahydroqumolme 1s converted todl 1 -formyl - 5-hydroxy-3- = 40
hydroxymethylene - methyl-7-(5 - phenyl pentyloxy) 4-0x0-1,2,34-
ftetrahydroqumolme. :

"H NMR: (60 MHz) s1M3. (60 MHz) saMS, (ppm): 12.22 (bs, 1H, ArOH),
CDCl, cucna

8.8—11.6 (variable, IH, =COH), 8.64 (s, lH —CHO), 7.21 (bs, shoulder at 7.30, =
"45 - 6H, aromatic and = CH), 6.23 and 6.17 (two H doublets, J = 2Hz, meta), 5.42 (bq, " 45
' 1H, N—CH), 4.18—4.70 (m, 1H, —OCH), 2.4—3.0 (m, 2H, Ar—CH,), 1.53—2.0 .
(m, 4H, —(CH,)z— , 1.29 (overlappmg doublets, 6H CH,—C—N and :

CH —C—O . -
dl 5- ydroxy 7-2- heptyloxy) 4-0x0-1,2,34- tetrahydroqumolme is
50 converted to d, - 1 - formyl - 5 - hydroxy - 3 - hydroxymethylene - (2 - heptyl - - 50

oxy) - 4 - oxo - 1,2,34 - tetrahydroqumolme, an oil.
- 'H NMR (60 MHz) aCDCl (ppm) 121 (bs, 1H, phenohc), 8.8 (s, lH

—N-—CHO), 8.1 (s, 1H), 7.3 (5, IH), 6.1 (s, 2H aromatlc), 4.5 (bs, 2H —CH —),
' 4,2—4.8 (m, —O—CH,—), 2.0—0.7 (remammg protons).. :
55 - dl-5-hydroxy - 7 (- henyl 2- pentyloxy) - 4 - 0x0-1,2,3,4- tetrahydro - 55
quinoline is converted to d,/ - formyl 5 - hydroxy - 3 - hydroxymethylene 7- - '
(5 - phenyl - 2- pentyloxy) - oxo0 -1, 2 3, 4 - tetrahydroqumolme '



* 20 hydrochl oride salt from acetone-ether (1:1).

20 Analysis: Calc'd for [err] HCl: C 68.71;, H, 7.26; N 2.97% 20
Found: C_68 86: H7 16: N 2 970%d | - trans - 5 6[lerr] 7 10 10aa -
hexahydro - 1 - acetoxy - 3 - (5- phenyl - 2 - pentyloxy)-6[err] -. _
propyl benzo[c]quinolin - 9(8H) - one; mp. 79[err]-80C 25 m e- 463

(m+) _ L 25 d, | -

cis - 5,6,6a, 7,10, 10[err] hexahydr o- 1- acet ory- 3- ('5-phenyl - 2-pentyl - oxy) - LA
6[err] - pr opyI@enzo[c] quinolin - 9(8H) - gAgsm p. 144-146[err], as thesg:

HCl salt. rﬂe- 203 (1) 30 . =TS - 5,0,0,err, 7, 10,10 erTi—
hexahydro - - acet ox{H NMR (60 Mi-lz)a g Yppm): 124-(bspdeHIgHeneth)S;ﬁ)(s.-lHB{:HOb.]

et hyl benzo[ c] gui no 90].er 94C.
hydrochl ori de salt. yrkgﬁﬁ-:élf;%;g) %{ééﬁ*g%—éﬂriﬁﬂg“mw) msggﬁ%—pﬁ)%ons),
Anal ysis: Calc"d fo d, BE[ LJCH—CH_. G

Found: C, .69. 24 'H, aﬂleSBhOtir%)d-Z- mqth7 (45p® :@a:[uerloxyx-w-m 1@),3{36r-r] -5

hexahydro - 1 - acefeﬁ'%dm%‘“;s%" Fr&% )5I' Jﬁttrdh‘}a
met hyl benzo [c] qui nIQT Ilt:x?: 218 (fr qﬁfﬁ'g(laggl fa'i zatl ﬁ)ffn ot _
o oot o t;osalt p%fggﬁlgﬁgﬁﬁ%g@ 711 6.081 N, N, 2 97fy F d: C10
Anal ysis: Cal®d for 22H1HOb , o Foun
70.20; H 7.23; N, 3.07% 1 05“ §89%5a[ P87 ]i’é%%a[err] -hexahydro -
| - acetoxy - 3 - (5 - pheny pentyl - 45  oxy) -_:6[err] - -
met hyl benzo[ c] qui nolin - M&8 ong . 90-92[err]. as Qe hydro- 45
chloride. [err]=-20.50"H MR ¢ M@@bgoy(epmm%“-(- (n)l\rﬁal Si s) 1226 @ d.f or
[err] HCl: C, 68.71;-H 7.26 N. 2.97% 50

Found: C, 68.92;  Hs_DH3%42 O 11, -0@%0)—1{) ca. 718—759(|In mt=£/én$ 727 (s, SH,
5,6,6[err],7, 19, 1OaFEHsD,]626 I(h;xéﬁ eta -H'4), S.46dét by CH-3N), }8B—4.23 ernySH- 2 15

pentyl oxy)s - 6] errl; "gE'éﬁ @Tq:ﬂ'l n‘b‘lq}h)’ lﬁ@'(‘éﬁf (m, éﬁe'—[ﬁflp} —), 1.27
92- 96[err] 'as thedh [Re] Iorlde [err] =-79.0. (c_ . 10, CHBOH) _

Exam le 26. .
. ' d,i-1-Formyl-5 - hydroxy -2 -methyl - 7 -(5 - phenyl - 2 - pentyloxy) 4-0xo- 3 -(3-
20 . oxobutyl) - 1,2,3,4 - tetrahydroquinoline. . 20
To a solution of d,/-1-formyl-3-hydroxymethylene-5-hydroxy-2-methyl-7- (5-
phenyl-2-pentyloxy)-4-oxo-l 2,3,4-tetrahydroquinoline (229 g., ca. 0.58 mole) in
methanol (880 ml.) under a nitrogen atmosphere.is added trlethylamme (27.2 ml,)
with stirring. Methyl vinyl ketone (97.0 ml.) is then added and the mixture stirred
25 overnight at room temperature. 25
: The reaction is complete at this point and comprises a mixture of the title
compound and d,l-1,3-diformyl-5-hydroxy-2-methyl-7-(5-phenyl-2-pentyloxy)-4-
oxo0-3-(3-oxobutyl)-1,2, 3 JA-tetrahydroquinoline. The following steps are required to
o convert the dlformyl compound to the desired title compound.
30 The reaciton mixture is diluted with ether (6 liters) and then washed, 30
. successively with 10% aqueous sodium carbonate (4 x 1700 ml.), brine (1 x 2 liters)
and then dried (MgSO,). Concentration of the solution affords 238 g. of a red-
o brown oil. The- oil is dissolved in methanol (1920 ml.) and the solution cooled to
N, 0°C. Potassium carbonate (21.2 g.) is added, the mixture stirred for 3 hours at 0°C. _
35 and then treated with acetic acid (18.7 g.). The methanol is removed under reduced 35
pressure and the resultant oil stirred with water (2 liters) and ethyl acetate (2 litérs)
for 10 minutes. The aqueous phase is separated, extracted with ethyl acetate (I x 2
liters) and the combined ethyl acetate solutions washed with water (2 x 2 liters),
-brine (1 x 2 liters) and dried (MgSO4) Concentration under reduced pressure and
40 chrgmatography of the concentration on s1hca gel (1.8 kg.) glves 159 g. of the txtle 40
product. - )
m/e — 437 (m*)

"H NMR (60 MHz) a"gl‘)‘gl' (ppm); 12.7 (s, H, OH), .78 (bs, 1H, —CHO),

- , 7.22 (s, 5H, aromatic), 6.22 (bs, 2H, meta H’s), 2. 12 2.07 (s, 3H —CH,—C0—), .
45 1.31 (d, 3H ~CH,—C—0—), and 1.57—5.23 (m, 13H remaining protons). 45
Similar treatment of 35 g. (0.09 mole) of di-1 -formyl S-hydroxy-3-hydroxy-
methylene - 2 - methyl - 7 (4 phenylbutyloxy) 4 - oxo - 1,2,3,4 - tetrahydro -
quinoline gives 22.7 g. (60%;) of dl - 1 - formyl - - hydroxy - 2- methyl -7-(4-
phenylbutyloxy) -4 - ox0 -3 - (3 - oxobutyl) -1, 2 3,4 - tetrahydroquinoline, m.p.
S0 - 101°—103°C. The -analytical sample 1s obtained by recrystallization from 50
metehanol, m.p. 104°—105°C. :
CalcdforC,s 20sN: C,70.90; H,6.90; N, 331%
Found: C 70.77;, H,6.81; N,3.46);

'H NMR (60 M-Hz) SCDCIS (ppm): 12.88 (s, 1H, —OH), 9.08 (bs, |H, —CHO),




55 /e - 435 (m+) Analysis: Calc'd for [err] HC: C 68.71; H,
7.26; N, 2.97% 55 Found: C, 68.67; H 7.23; N, 3.02% Example 37. d,| -
5,6,6a,7,10,10a - Hexahydro | - acetoxy - 6[lerr] - nethyl - 3 - (5 _phenyl
- 2 - 60 : pentyl oxy) benzo[ c] qui noI in - 9(8H) - one, trans- and cis-
SQmers. 60 Ammonia (1150 m.) is condensed directly into a
-dried 3 liter/3 neck flask (under a nitrogen atnosphere). equi pped
rrechani cal stirrer, a 500 m. dropping funnel and solid.[err]/acetone
(~-750C.). Li t hi umwres(ﬂzm g., cut ' 60

66 :
, . i 44 eces) ig jadded
and a ch%g%ﬁmu_égf_)h) (b etaH 488 S#K%@h]g?_e{mﬁﬁ]éﬁf@&stl rred blue
'sol uti on—aIH-—(Z‘&ED)] |298&ddeCH,,—L—C(—(B] G 68a—,2b3 {mitﬁ{,r—a@ﬂ)ze-], L13 - hydroxy: -
. 6[err] -(%Hh?ﬂa)—sés (5 - phenyl - 2 - pentyloxy)henzo[clquinolin - 9(8H)
- ofe (21 5 r'r)hyimﬁ Elyd gd,@A%I }{ﬁﬁ’o Hw&%ﬁ@hﬁ({goghgn@nz(%o nd.) dropw se
over- a 19ern§16uy €23 propyl P#I-1oR {eT re@ahyafblbinolmealfotds @ nUt.es of stirringat
-78[err] mrmylt hSehyémy+bﬂ(5mpk¢rm62~|Iz¢ntxlmwcr4edimy3tﬁe oaehti-on of dry
ammnl umt Ridortperhydroguipeline which it phlg ' i s then discontinued and ghe
tion mxture warned sl ow. )Exg,%,l@ﬁteam bat'h to evaporate the, ahmoni a.
V\Ihen al magt 1 dFoymyl €5 heglironsc-t- &feﬁyl( [21-heptytopey Jad doxoaaB €8 - blobatylier) are added and
the m xturel éﬁﬂrreedhyﬂ'@qmrmnem e153 zﬁemﬂ I’JS"O&!e?t'YZW’ﬁe'par ated and the
<3- tyl

- 10 aque@y gﬂ{t%yh ofdsl %ﬁéﬁ %’ gﬂ{g{ 5&@&}1}"— tate (500 ni.).

- ThgsconbigResl),2 3 4-tRrA5dtb liter),
dried (ehfe)hyamdylclmnner(s |szumzd GSGnmolbrm\amiedenethﬂahmd (1.3 nﬂ89 3. ) . T I S residue

i s i mmedimanod). yThelmixiune "'"—ﬁ f‘ﬁél{\‘ I‘T&‘F g I“l?g ‘ﬁﬁ, gjergjat goom
Pl TR e T R
_ (() | 88/1 vvat1 gllhﬁ qé:ﬂ)%dhe ng)ns dissdlyed mm?mmgmrvo g‘:ﬁn?ﬁ;ﬂlﬁgg |Sdum;1hydr |2(c’le (év 1 g.
OVE good _stlrrlng
After an'HHHEPS 5‘%&5‘7 m@ﬁ“ ﬁgﬁiﬁﬁuﬁgﬁeﬁﬁswﬁm lbﬁlérsﬁif.ﬁﬁ & reaction«mxture

“is il ut eﬁhd/\betg s&b e affahatauhr. FnaétRih —amdra/\edxﬂ!ineﬁlanhlcbm-r) argd stisxred
for 10 micenytated. undi¢reredurad oressurest Yerfé m &Wf oga'[ er and the
conbi ned "ﬁF‘gi{ikv%ﬁ&, X - S e dsPu et 1 é‘?"aF reaun liter),
saturat ed® éli"ﬁhﬁer(w]itthS% éthdr%ﬂzen@fﬂrzﬂ:ﬁoﬁs]l%ﬂ a*el ter); dried
26mbindl mdnoecentrattd dndeo radubadgiressie togivod! - [ ~rmy) .- )5.- The desi due is

( Ml
thyl hgpt ol
fgreogfgfg"ﬁwggf%mm Ao AR AR R e ! acetate as

1 g. of diformyl product is stlrred w1th 200 mg: potassmm carbonate in
35 methanol (25 ml.) for two hours at 0°C. The solvent is then evaporated in vacuo and- .35
. the residue suspended in ether and filtered. The filtrate is concentrated and the
residue partitioned between ether and water. The organic layer is separated, the -
aqueous phase acidified with 109 hydrochloric acid and extracted with ether. "The
combinéd ether extracts are washed successively with saturated sodium bi-
40 carbonate and brine, and then dried (MgSO,), filtered and concentrated to yield 40\
additional monoformyl product. - '
_ The monoformyl derivative has the followmg NMR spectrum

S—

'H NMR (60 MH,) agggl (ppm) 1273 (S, 1H, ArOH), 3.87 (s 1H

N—CHO), 6. 12 (S, 2H Aromatic), 4.78—5.50 (M, IH N—CH) 4, 11—4 72 (M, i
45 IH, —O—CH), 2.21 (S 3H, CH,—C(=0)—), 063—3 12 (M, 22H, remammg 45
hydrogens) <
Similarly, the following compounds are prepared from approprlate reactants: 8
d;l -1 -formyl -5 - hydroxy~-7 - (2 heptyloxy) -0x0-3-(3- oxobutyl)
1,2,3.4, - tetrahydroqumolme, an oil. .

50 'H NMR (60 MH,) an‘Cl (ppm) 12.8 (s 1H, phenollc), 87 (3 lH. 50

N—CHO), 6.1 (S 2H, dromatic), 4:1<—4.6 (m, 1H, —O—CH), 4.1 (d, 2H J= SH,,'
—CH,—), 23-3.0 (m, 3H, CH, and CH—C(—O)), 22 (S 3H, —C(—O)—CHS),_'
2. 3—0 7 (remammf ‘protons). :

d, I -1 - formyl -5 - hydroxy 2 methyl -7 < (5 - phenyl 2 pentyloxy) 4 -

55 ox0 - 3 - (3 - oxobutyl) - 1.2, 3 4 - tetrahydroqumolme o 58

"H (60 MH,) %‘ggl (ppm): 12.68'(S, 1H, —OH), 882 (b, 5, 1H, —C(O)H),

7.20°(b, s, 5H, C,H,); 6.18 (b, s, 2H, aromatic), 4:78—S5. 34 ‘(m, 1H, —N—CH),
4.18—4.68 (m, lH —O—CH), 2 17 (S 3H, ——C(O)CHa), 1 30 (d 3H,



fractions are collected. After elution ot less polar inpurities, fractions

16-20 are conbi ned and 25

from et

conbined to give.2.5-.¢.

evaporated to a residue which is crystallized

her/petroleuvmether-to yield 25 5 6 g. (23.4% of the trans-isoner
of the title product. Fractions 21-27 are-conbined to give -7.6 g. (31.8%
of a mxture of the trans- and cis-isoners, and fractions 28-32 are

The trans- |Soner exhi bi'ts the fol | owi ng-characteristics:

me - 435 (mr) oM

(s, 2H, neta/|
3H, [err]-CHN),
8l[err]-83fFerr].

1.

Al

NVR (GQ_NPE)_[err]_(ppn); 4.

el

Found: C, 74.15; H, 7. nm$L3ui$&®The CIS i'somer has:the fol l owing
m e - ABS ed4%} by-product inveqeh offth¢sCiprepatations ig Ti- wreferr].

characteristics:

(dec.) (fron1aceton8°@¥%% dfrmﬂ‘h""“we 40 Analysis: Calc'd for [err]

(10.4% of the cis-isoner of the title product

(s, ~5H, aromatic), -5.97

I H, remaining
e%% o] Yorvy, %4""°N3W§ 22%

30
30

C, 68.71; H, 7.26; N, 2.97% Found: C, . 68]3%3“ s 7. 16; N, 2. 97% Exanpl e 38.

(4-

d, I - 5, 6,6a,710, 10a - Folwaigyde Cprecetiures aft Eknples- 256 el 27, the’ ‘S drgty-2-R 37--
phenyl but yl- oxy - 45 %;\X)t'g‘g(’)‘;g)gﬁé EQ[ qf}jl[lqllqes_ of Ies érﬁ ea&pm
cis-isoners. - ined in Examp l-? Bm i chr:s% d|10

- 5,6,6a,7 - tetrah yarogerl, it-is Er@éﬂ)’to‘fo
phenylbutonxy)benzoIchU|nolln - 94A8H) - one |s flrst reduced with

| i thium and amoni a’ and then acyl a}
i sonmers. Separation by colum chr g ogra&gy 0
50 el uant prOV|des first d, |- :

| -acetoxy - 6[err] 50 nethyl -3 -

- 9(8H) - one,.

acet at e/ pentant (1:5). AnaIyS|s Calc'd

N, 3.32% Found:

mp.
c

I55 156[err] after i zation from ethyl -

74.00; -H, 7.47, Z—\¥ e-421 (me+)

55 Further <purification of |ater fradflons'by addi tional” colum:

chromat ogriaphy. on silica gel

the isonmeric d,

15

25

CIS-

L Example 29.
di- 5.6, 6a,7 Tetrahydro 1- hydroxy 6p - methyl - 3 - (5 - phenyl 2 - pentyloxy) -
benzo[c]qumolm 98H) - one.

A solution of 4,/ - | - formyl - 5 - hydroxy - 2 - methyl 7-(5-phenyl -2 -
pentyloxy) - 4 - oxo - 3 - (3 - oxobut l) 1,2,34 - tetrahydroqumollne (174 g., 0.398
mole) in methanolic 2N KOH (5.9 hters) and methanol (5.9 liters) is stirred and
heated at reflux overnight under a nitrogen atmosphere To the cooled solution is
added acetic acid (708 g.) dropwise with stirring over a 15 minute period. The
resulting solution is concentrated by rotary evaporation (in vacuo, water aspirator)
to a semisolid which is filtered and washed first with water to remove potassium
-acetate and then with éthyl acetate until all the black tar is removed. Yield = 68 g.
(44%) vellow solids, m.p. 188°-—190°C, Recrystalhzatron from hot ethyl acetate
affords the pure product, mp. 194°—195°C, ,

m/e — 391 (m*)

Analysrs Calc’d for CuH,,O,N C,76.09;. H,7.47; N,3.58%

Found: .C, 76.43; H, 748 "N, 3.58%

TM
"H NMR (60 MHz) s (100 mg. dlssolved in 0.3 ml. CD, OD and 0.3 ml.
CD,S(0)CD,) (ppm): 7.21 (s, 5H, aromatlc), 5.80 (s, 2H, meta H’s), 1 20 (d, 6H,
C s—CHO and CH,—CH—N).
From the mother liquors, a. small amount of the correspondmg axial methyl
derlvatlve is obtained upon evaporation. It is purified by column chromatography
on silica gel using benzene/ether (I:1) as eluant.: Evaporation of the eluate and

recrystallization of the’ res1due from ether/hexane (l I) affords analytlcally pure .

material, m.p. 225°—228°C.
Its R, value upon thin layer chromatography on srlrca gel using 2.5 /o methanol
in ether as eluant and vrsuallzatlon w1th fast blue is 0 34. The 6p-methyl derivative
~ exhibits R;=041. S : . ) o
m/fe — 391 (m*)

H NMR (60 MHz) 3 (100 mg. dlssolved in 0.3 ml. CD OD. and 0.3 ml.
CD,S(0)CD,) (ppm): 7.19 (s, SH aromatic), 5.75'(s, 2H, meta H’s) 1:21 (d, 3H,
CH,—CHO—), and 0.95 (d, 3H, CH,—CH—N).

Similar treatment of 22 g. of d-1 - formyl - 5 - hydroxy - 2 - methyl - 7 - (4 -

phenylbutyloxy) - 4 - 0xo0 -3 - (3 .- oxobutyl) = 1,2,3,4 - tetrahydroquinolines gives -
17. lF (87%) of dl- 5,6,6a,7 - tetrahydro - 1 - hydroxy 68 - methyl - 3- (4 - phenyl -
o

buty xy)benzo[c]qumolm 9(8H) one, m.p. 222°-—224°C, The analytical sample

ed to yield the desired hexa- hydro
silica gel using ether as
[err],7,10,10a- hexahydro -
'Ibutyloxy)benzo[c]qU|noI|n

C, 74.08; H, 7.41;

5|ng cyclohq*ane et her (1 1) as. eluant ylelds

&

15 -

25

35

ks



5,6,6a[err],7,10,10a[err] - hexahydro - 1 - acetoxy -6[err] - methyl- 3 -
(4 - phenyl butyl oxy) - benzo[clquinolin - 9(8H) - one, mp. 95-96[err].

60 67 .. - ' : o 1,579, 228
e - 421 (mt) Analysis: Calc'd for [err] C 74.08; H 7.41; N, 3.32%
nd: C, 73.95; H, 7.51; N, 3.31%Exanple 39. 5 cd, -
6[-err] , 7,10, 10a - hexahydro - | acetoxy - 3 - (-2 - "heptyl oxy)
beénzey c] qui nolin - 9(8H) - apgg248 sol ution of dl - 5,6, 6a, §- tetrahydro
- | - Nnydqar oxy - =2 - nepty|ox DENZo - o T T =98 g (9.0

mté*t? F!]rgitgr@‘f al m)m “'d 28° °Ce to a.rapidly stirred
soI ution ofbé A" &%’%& gcp7610§1 ﬂ’ﬁh a (750 m.). An additicnal 10
0.1 g. of | rHINMR @GS emtlpﬁmﬁxreomcsn),smraanG,OBlamw; 8H,to insure a blue
col &r. Trﬁé—CI:D) mxture s stirred for 10 minutes and then the. blsue col or

-di 'schar ged [\ﬁé B‘“ﬂ%%%% 3@ rﬁg}ﬁﬁ@_(){dsd@) ofmgduggcess ammni a is

al | owed. tspo‘,@,v fivei@a.i 402 fakl XF LIr e of - vvater and
et hyl acetépag.: téfhhydim ghnhydrdxay 64 - mahﬂepa(%tmdmyamdylb - ypeous phas

X diclgugo
vachod. vy BT GE M Einble ?#?539& B%@P&W@S%Qﬁ?é’fsaﬁésg?”ﬁf

crude pro uct "as a bromm sol i he crude . pr oduct (8 0 g.) is suspended in
met hyl ene chl or| de (48 i . atEx[am ke]30and treated wt

N, N, di metdy|50dadri 1 diodti Irehydraxsp1Shy. methyho3 ¢ 2 e’teﬁgﬂrvswaemk(s 72 nl.). Acetic
antydr i de { 4 ay T 0ghiGoldye8 d@dz-&ahiﬁqzm@nurmm §3.4xa- thertSstirred 20
for 30 nivat)aR, B-tettbhydh uindlirid! .utge,dnvs hmmatn ttRarol CIsb aml)de (300 nml.) and
the 20 rmaﬂ{lwc;héN(m#l@nomo dﬂwmﬁuwar er (3 x 150

Sats i % })quggl’ ﬁgk e1s ov):d OO0 ffgdgol X 1,00 m.), and
dr' per hﬂﬁ w1€h adeli€ abigt c%ﬁk%nﬁ d3|i1h pGésM@§t 3.7 9 of dark
©ooil Whl c bmﬁl rrmmﬂfem icetina nscdﬂuadsmthm(ae:r thye prosvoiredm. The colum is
~ eluted 23olid separa %ﬂf#@ﬂ%ﬂﬂ “hﬂ; ‘}gg ﬂg y}:‘t“l‘éﬂg t hexane (2:1)
L and2 et he Recgsﬁtafﬁg til %lroﬂlfhgjt et tregffor altné Q_7° ctio 176~ 224
. are conbl nednalfés: CASAEHA,H NIOC&TB4DI V851 £ hNj 408¢) yst al [ized f¥om hexane

~to give 3.24 g 320 . |elr Hcmolfd tﬂémz,arﬁ%;&gf,@glrrgr?hﬁf/h tugga;tuligl e corrpound as
el (5 T otner
l I ght yel Lfc))rof &:\g gt Q‘Sl gi:lxgol nﬁ' , 4

€x raction of 'the dquedus s rom which the brown-red crude
30 product is obtained and subsequent evaporation of the extract. The combined 30
residues are purified by silica gel chromatography using ether as eluant. _
In like manner, the followmg compounds are- prepared from appropnate

reactants:
o dl-56.6a,7 - tetrahydro 1- hydroxy ~'(5- phenyl -2 - pentyloxy)benzo - .
35 _ [c] - qumolm 9(8H) - one; m.p. 170°— 173°C (recrystalhzed from chloroform) 35
: m/¢ — 377 (m*) - - o _

' Analysrs Calc’d for C,,H,,O,N C 76.36; - H, 7. 21; N,3.71%
. Found: C,76. 38 ‘H,7.21; N 3.85%
_ dl- 5 6 6a,7 tetrahydro - 1 - hydroxy -(2- heptyloxy)benzo[c]qumolm - .
40 9(8H) - one; m.p. 208°—209°C. " Nt
S m/e — 329 (m*). ' :
Analys1s Cale’d for Con,,O N: C, 7. 92; H,8.26; N 4, 25/ )
Found: C 72. 92 H 8.31; N 442/0 .
T . d, I - 566a7 - tetrahydro -1- hydroxy -3 S - phenyl -2- pentyl -
45 oxy) pro ylbenzo[c]qumolm 9(8H) - one; m.p. 164°—166°C. - 45
Analysns alc’d for C,,H,,ON:  C,77.29; H,7.93; N,3.34% :
Found: C,76.97; H,7.98; N 3.41%

l-5,66a,7 - - tetrahydro - 1 - hydroxy -3-(5- henyl 2- pentyloxy) 6p - 2
- : methyl - benzo[c]qumo in - 9(8H) - one, m, p 176°—l78°C : o
50 - el = +412.9° (c=1.0, CH,OH) T - 50
: ' m/e — 391 (m*) o =
‘Analysis: Calc’d for C,gHyeO,N: C 76 69; H 7 47 N, 3 58% g : -

‘Found: C7632 H736 N333/o : _
d - 5,6,6a,7 - tetrahydro -1- hydroxy -3-(5- phenyl 2- pentyloxy) 6p -

.85 methylbenzo[c]qumolm 9(8H) - one; m.p. 172°—174°C. 55
-~ [a]2 = 1412.9° (c=1.0, CH,OH)" S .
m/e — 391 (m*) o
Analys1s Calc’d for CosHy OGN C,76.69; H,7.47; N,3.58%
’%ound C,7640; H7.39; N,351%
60 o C Exam le 31 ' ' 60

The compounds of Example 28 are: reacted accordmg to the- procedure of



me - 373 (m+) 30 IR (KBr): 5.82 (ketone C=0, 5.75 (ester C=0,

295 (NH) [err] 30 Fractions 246-290 are conbi ned and

concent j : ~gl s-isomer—of thetitle conpound

as an oil. It is purlfled further by coI umm chr omat ogr aphy as descri bed
above to give the pure cis-isonmer as an oil. me - 373 (m+) 35 I R
(CHCI 3): 5.82 (ketone C=0O), 5.67 (ester C=O, 2.92 (NH) [err]. .
35 Analysis: Calc'd for [err] C 70.75; H, 8.37; N, 3.75% Found:" C 70. 90

H 8.54; N 3.449% Fractions 225-245 are qgﬁ@ﬂged and evaporated to .givegs
2.69 g. (269 °
t he procedure descrﬁff’%i’l“g:ﬂ &o%roduce %orfnpounds hamg the formula shown below wherein R,,
40 The fold owing conpBathdd™are®Si%drier i Frampls 2 fromd,| - 5, 6,6a, 7 -
tetra - hydro - | - hydroxy - 3 - (5 - phen: .

pent yl oxy) benzo[c]quinolin -. 9(8H) - one: djf
5,6,6a[err], 7,10, 10a[err] - hexahydro - 1

. 3- (5 phenyl -.21-

pent yl oxy) benzol clquinolin - 9(8H) - one, me - 421
(M) ' 450
Anal ysi s: CaI\C/ d-for [err] - - - C, 74.08;| H : N 3. 32%-Found: c
74.16; H, 7.59; N, 3.20%d,| - cis - 5%, P hexahydro - |
- acetoxy - 3 - (5 - phenyl - pentyl 2 nzo[c] qU| —[ n - 9(8H - one,
an oil. 50 m e- 421 (rr) . Rs

50 Analysis: Calc'd for [err] - : C 74 08; HRsz 41;" N, 3.32% Found: C,
74.04; H, 7.49; N 54% and d mple 3c2etrahydro - ( -
6[err] - methy$ - @“&Zdﬁﬂ%?})ﬁ/ﬁexzzeé’” ’p bndayy o3y yisez L d’ﬁ‘f‘HW?ZF(’"’ 9(8H) S
- one is Converted tO pension o dl1-55,64,7-eahydre1 Syl S Indethiyl-5-B-RebBoxy)-
hexahydro + | - aCaieﬂxq[c]qmﬁﬂm&(&m-tohyl(l ;) g3 291(lﬁmele) E\gi iﬂm‘l furan @20-ml.) is. -
pent yl oxy)-benzo[cl rpppvlse\g( [ayiditiony apl tlrted gthnofllthlum(OIg)

0,0 Galer ), 710, | G e ?&p s & o B sahully - o1
(5 - phenyt - 2 - SEeRna Hiuﬁh hiddide is tomsamage KABlut selor i C

products are transf Ditenexess amiriosiaris dllosded théapords asalthesrea@!eaaken up ind@teer i bed

geetats Ly The
| n the gener al pl’ ocdewt) gge ggracte with e g;(l acr::retateetgd 'lﬁﬁzgf;:o bine extrgtmg:@e ' 6(:1)5 _

il
salts is pr OV' ded t@sﬁgﬂswnh brine, dried (MgSO,) and concentrated ‘under reduced pressure fo a
brown semi-solid product (1.35 g.). Trituration of the semi-solid in pentane/ether
(1:1) gives a light brown solid (0.884 g.); m.p. 130°—138°C.
© The above procedure is repeated but using 1.84 g. (5.36 mmole) of the benzo-

20 [clquinolin-9-one reactant, 0.184 g. of lithium, 140 ml. of liquid ammonia and 45 ml. .20
of tetrahydrofuran. The residue (2.1 g.) remaining after evaporation of the
ammonia is dissolved in benzene and charged to a chromatography column
(3.8 x 61 cm) containing silica gel (250 g.). The column is eluted with a volume of
degassed benzene equal to the volume of the column and then with 1700 ml. of _

25 .degassed benzene-ether (9:1). Continued elution (1100 ml.) gives a brilliant red 25

' eluate which is concentrated to a light purple. solid (580 mg.) under reduced '
: pressure and triturated in benzene-ether (1:1) to give 370 mg. of solid; m.p.
W, 154°—156°C. It is stored under nitrogen. and in the dark. The isolated sohds are
- mixtures of the cis- and trans-forms of the title product _
30 m/e — 345 (m*) = - : 30

'H NMR (100 MHz) ‘sCDCl (ppm) 6.85 and 7 49 (lH broad vanable, OH),

5\7,5.71, 5.85, 5.93 (d, J=2Hz, 2H total, aromatic hydrogens for c1s/trans mnxture)
0.90 (t, 3H termmal CHy), 1. 12—4 43 (m, remammg H). ) _

: ' Example 33, - N
- 35 Following the procedure of Example 32, the compounds of Example 30and 31 35
. .. .. - are converted to products havmg the formula : _




68 1,579, 228
68 Analysis HC1 Salt nfe Isomer MP. (err) (mt) C H N trans

—30F110—435—0—+468-92 717 2.86 5 cis 94- 102
435 0.72 68.74 6.93 3.12 5 (a) thin layer
chromat ography in benzene/ether (1:1). Calc'd for [err].HC: C 68.71;, H,
“Imd6; N, 2.96. Exanple 40. 10 d, I - Trans -
, 6alerr], 7,8, 9 10,1 Ca[err] - octahydro - | - acetoxy - 9 hydr oxy -
- 3 - (2 - hept. éoxy)benzo[c]qurnolrne To4a stirred

..... -. 6B

10a[err] whemahmrb,,zmdwaeetd)em::dm&[xempl]asmanéBhgl!othcxsand(2 - hgkp‘{“yl oxy)
- benzol cyarerfores pre prodycs) - one in ethanol (10 nl.) at Oferr]. is added 40
ng. of sodium borohydride. 15 ple/ V4t er 0.5 hr., the reaction mixture is.
poured | Niksdinedic 56 64,016 10a1- Hemy&ra’m e’ooe.ﬁe&pr Gneﬂéz-acr(zi kepWlosyl)-) and ether (75
.B. After b&ep(alqatmlmn 9(8H ) +- lnmes ot her layer, the agueous phase issextracted

f th ¢ t hegahydr
sﬂgceg; VY; ‘62% drlg;%xr%‘ g‘lf":?gjéj?ﬁé ﬁi%ﬁ‘ES are washed

ltg[.qur bonate (1 x 50
m.), brrsﬁ&e&forxsﬁsure‘atrbom th

¥ then fmdrécﬁdn&dnca(sd mipmaent r at ¥d under.
redifced 2ym whlch qgmetsw ertrtacﬁetjlw hqulsx ml.\pnd the\ghinbined extraste ont alioni ng a

;nl )C(E)lﬁl(r)lesooas ‘z ll ts dﬁsEd'H’éa m’a%mfgn mg}gé( gtg iﬁ%ﬁﬁi:%?gi%r gnl-)ulr]t 2

acet oxy -cofumn, p ’rzlhed)xgd elu® vathmehtlayd-etherfiﬂ ¢ colime nzo[c] -

qui Hol i n nmn@e tion is continuegha io Vg? r catSbonyI ).
%5 R (g %gs,z.eu By e?cér@éaﬁ 5 2726 ppn for
the acet atem 33— ererfam&he caﬂceﬁramﬁearnraﬁr(wﬁ@maaﬁs ed in the

~foll ow ngemsnarlhned frb80petmgleumfetien@s whibotrpdtals; oi.p.di8°—82°Cans - .

5, 62®af err] Trreer@uctierffr & isomgfis BipRRestylatad compeundexy - 9 - 30 20 hydroxy -
6p - nethyl - -(2°- heptyl oxg,)am 1Pgnzol c] quinoline are charged to a 30
col umm cont afhEIp’i-gdul:E 6 Biamnplhe 3$|aird convertdd 6N ehel| isdnidirie di-wdetdty 8 sol vent
mxture dierlsatrsyesrhmh peedvre of Bxamplsdd Campeupds havingthe foppelebsloms are col« ect ed.
Fract i ons2"& 18 8838 bi ned and concent bat ed under reduced pressure to y| el d
13 ng. of dJ-trans-= Q

25 -

e Rs | )
wherein R“ RS, R, Z and W' are as defined in Exam le 33, . - - NS
Substltutlon of acetic anhydride by benzoic anhy ride, propromc anhydrrde, - _-
butyric anhydride or valeric anhydride in the procedures of Example 34 and of this
: - Example affords the corresponding isomeric 1-benzoyloxy, —propmnyloxy, -
30 'butyryloxy and l-valeryloxy derivatives, - . 30

" Example 36.
d,!l - 5,6,6a,7,10,10a - Hexahydro - 1 - acetoxy 6p - methyl -3- (2 heptyloxy}benzo - : .
[clquinolin - 9(8H) - one. W -
S - The -procedure of Example 32'i IS repeated but. using double the quantities of -
35 - reactants. The product (2.22 &) is then directly acetylated accordmg to the 35
: procedure of Example 34 to give 2.35 g. of acetylated product. This product is . -
+ triturated in pentane-ether (3:1) to a tan solid (905 mg.) which when recrystallized =
from ethanol gives 404 mg. of light tan crystals; m.p. 112°—113.5°C,
The mother liquors from which each of the above solids is separated are
40 combined and concentrated. The residue is dissolved in a minimum of benzene- - 40
- ether-methylene chloride (1:1:1) and charged to a silica gel (275 g.) column (packed T
and eluted with petroleum ether-ether [3:11). The column is eluted first with 2
liters of petroleum ether-ether (3:1) followed by 1.5 liters of petroleum ether-ether
(2:1) and 2 liters of petroleum ether-ether (1:1). Fractions 2—11 (50 ml. each) of :
45 . eluate from the 1:1.solvent system are collected and concentrated under reduced - 45.
: pressure to a foam (496 mg.). Crystallization from petroleum ether affords white-
rystals m.p. 100°—I13°C. (410 mg.). Recrystallization ffom ethanol-water (1:1)
gives d,l - trans - 5,6 6a/},7 10 10aa - hexahydro - 1 - acetoxy - 68 - methyl -3 - (2 -
) heptyloxy)benzo[c]qumolm 9(8H) - one meltmg at 111°—[12°C.-



5,6,6alerr],7,8,9, 10, 10aa - octahydro .- 1- acetoxy - 9[err] - hydroxy -
- methyl - 3 - (2 - 35 hept yl oxy) benzo[ c] qui nol i ne.

35 Fractions 11-16 are conbi ned and concentrated to yield 83 ng. of d,| -
trans -75,06,0alerr], 7,8,9,10,10aa - octahydro | - acetoxy - 9[err] -

hydroxy - 6[err]- nmethyl - 3 - (2 - heptyl oxy)benzo[c]quinoline. Qher
conmpounds prepared. from- appropriate react ants by the above 40
procedure i ncl ude the fol | ow ng:

6p

40 d,| - trans - 566a[err] 789.IOIOa I o‘ctahydro- [ - acetoxy
9 - hlydro;<y -/—élécrr‘ ety 55— ..{éﬁ’BFLQ 2= SR
pentyl oxy Zo[ c] qui % I er 5 7 (ester L
carbonyl) 45 53 %&E dgégﬁéorﬁ ji N ol Pl (m P
188-190[ ert].). Re- %a&byssmallb adR19-027 wmmmpirenalema haded nbeiniaedt 25
100) affords &n anadffyotd 294 Imgs sn¥ 08 mgf, retsmtl Hl%‘?lﬂb‘l’duc Stﬁb‘
Anal ysis: Calc'd fd °{“é\dl‘1 from f"af‘m und
C. 68.48° H 7.70: W 8 C. ecryst 1 ace l-he
2 Bk ,,1010ap hex ISLQ& x9 - B ,ionate
(wi th met hanesul f onh&@hycibendoltighindlih 0 OEH) - Bﬁb nrep.fsane6°gi ves soI i d_whi ch
recrystallizéd from etmlySla&b@tfeerd'ngaé‘F dcmﬂ% % gs
110-114[err]. IR (err): 2.95, 3.70 ungs, Co/18 o] ‘and627[err]
Anal ysis: Calc'd for’ [ghiidry, the followmg compdundsate Qﬁparﬂi frdm 3pprop¥iate RaNantd
Found: C,62.90; H, 7. 314, -Nradls /5,6/6p,7,10;10a <hexallydio -Baasetoy, -76 SthyD-Sﬁé[ err] -
octahydro - | - acephss -2-9>enty ﬂbwylclﬂ“@["@h?(sm n%‘tehmp 82°C5 - phenyl -
2 - pentyl oxypbenzol c] ﬂéé 0 9<ﬂ C,7445; H.7.64; N, 322/ 1,579, 2258
69 me -437 (m) IR (err f 2iiblind: €€} mi43E aHDTTS]| )N st/ trans -
5,6,6alerr]:;7,8,.9, 10 Mhacls 5),6,5 mloﬁ hexahydme-t gx geetoxpf la L}g) b0 .
6[err] - nmeth "q \‘:h ) Pren B 189 P '-mp.
120 1250C (k. ) 3 ’d‘iﬁ?’?‘@ g SAEEERE gl e =Nogofe7lerr] 20
(c=0. 351, Terr]) n'e- ‘Found: C, 6886 H716 ‘N, 297% :
d,l - trans - 5,6a8,7,10, 10ac - hexahydro -1 -acetoxy - 3 - (5 - phenyl - 2 - ~
ST 'pentyloxy) 4£ propylbenzo[c]qumolm 9(8H) - one; m.p. 79°—-80°C _
- ) dl cis- 566ap,7 10, 10ag - hexahydro 1-acetoxy-3-(5- phenyl 2 Eentyl-
oxy) 6p - propylbenzo[clqumolm 9(8H) - one; m.p. 144°—l46°C as the HCI -
gve_g?s(m?low hexahyd; 3. (5 - phenyl - 2 - pentyl o,
30 cis a, - hex ro - | - acetox phen entyl - -
_oxy) - 6p - meth benzo[c]?umolm y9(81-!) one; n¥ p- 90°——94°Cy (dec )pas %'he %
hydrochlonde salt.
[a]Z® = +22.8° (c=0.31, CH,OH) ' _
) m/e — 435 (m*) - s
35 Analysns Calc’d for C,,H,,O.N HCl: C,68.71; H,7.26; N,297% 35
Found: C,69. 24 H, 730 N, 3.01% - _
d - trans - 5, 663{7 ,10,10a8 - hexahydro - |- acetoxy - (5 phenyl -2-
pentyloxy) - 65 - met ylbenzo[c]qumohn 9(8H) one; m.p. 90°——95°C (dec )as -
o the hydrochloride’ salt. .
\A40 lal3® = +78.46° (c=0.13, CH, OH) o
m/e — 435 (m*). S
Analysls Calcd for C,,H,,0,] N-HCI: C 68.71; . H, 7.26; N 2 97/
.. .Found:. C 70. 20 H 7 23 N 3.07%
: I-cis-35, 6 ,6a4,7,10,10a8 - hexahydro -acetoxy-3-(5- phenyl 2 - pentyl -
445 01)3) d6/} methylbenzo[c]qumolm 9(8H) one; mp 90° 92°C as the hydro- 45
. chloride .
) . [a]?® = ~20.5° (c=0. 19 CH,OH) S ' '
e - m/e-—-435 m*) ' |
: _ Analysls C ’d for C,,H O..N HCL C,68.71; H,7.26;" N, 2 97/,
: 50 - , Found: C 68. 92 H 7.23; N 3.09% :
. ' I- trans - 'S, 6 6ap,7 10, lOa{i hexahydro -1- acetoxy 3 (5 - phenyl - 2°-
S R 1‘:entyloxy) 6B - methylbenzo c]qumolm 9(8H) one; mp 92°—96°C .as the
. ydrochloride. : I
- [a]®® = =79.0° (c—O 10, CH,OH) R '
55 m/e — 435 Em*) : o S
- Analysis: Calc’d for C,,H,,04N HCl: C,68.71; H,7. 26 7/,
- Found: C 68.67: H 7.23; . 2/
' '  Example 37. L
. d, - 5,6,6a,7,10,10a - Hexahydra 1 - acetoxy - 6B - methyl 3 (5 phenyl -2 -
.60 pentylaxy)benzo[c]qumolm 9(8H) - one, trans- and cis- isomers. -

Ammonia (1150 ml.) is condensed directly into a flame-dried 3 liter/3 neck
flask (under a nitrogen atmosphere) equipped with mechanical stirrer, a 500° ml.
dropping funnel and solid CO,/acetone cooling (~—75°C ). Lithium wire (2. 2g.,cut

|s.

25

55



Anal ysis: Calc'd for [err] HCl: C 68.42; H 7.66; N 2.96% Found: C,
68.24; H, 7.68; N 3.00%d - trans - 5,6,6a[err],7,8,9,10,10a[err] -
octahydro - | - acetoxy - 9[err] - hydroxy - 10 6[err] - methyl - 3 - (5 -
phenyl - 2 - pentyl oxy)benzo[c]quinoline; mp. I20-I25C" (dec.) as the
hydrochlorrde salt. [err] = +99.33[err] (c=0.30, [err]) me - 437" (m+) 15
ysis: Calc'd for [err] HCl: C 68.42; H 7.66; N 2.96% o 15

d: 'C, 68.41; H, 7.54; N; 2.95%In i ke nanner t he. conpounds t abul at ed
\ are prepared frontap pro?rrate reactants 70

Y : 2Z0 [pﬁj_] err]

71 - into 1/4” pieces) is added and a charactens_tlc blue &ol&ﬁ‘Brn&Zﬁmedmtely To'the
71 Exarrptleedllllue sblution at r“é&ﬁ@ ls ae@ dbapbbn] ¢ tarabydld - 10diadroxoet ahydro - |- -

.'-'acet OXy 6[5 eé#rr[lo} éddlsh%{v%dqz: etrahy um "('Zg(l) m.. q%qo - -%?H) ( r:n(m.l{??]enyl 2.-

pery'yl 0 AHdit{oRA1ls" HinuteXOsstinD oF - Sealt tonixtdre is 0- 20 5nD| e) i s

" ‘added ta;uamhahpthe(aadlﬁomfd Emmomumwmd»ﬁde ao rgr)t’rtmgoan@hmhsmher e "and cool ed

inan a @H@ ditheregstio e efine dﬂl‘? on g ytedmm W%HO@ s stirred*for
‘about '2(; ur gi?& ’8&2 st’ta“}( i -e@te' 1BEANA bor ohydri de. A
- sojgit i orhqﬁréoud Dhase o re.itfh'iteﬂ [withle: h,y? é’ ) (8K rﬁl he com8if ydrolgv'

(
acet oxy org@[ce%%acts aret lted- ofe- wiflb watep (@ nliter),- ered- (MgSO4) and

© pentylo efmyirsalid )- Thy Prtfs Bez Be lat Wﬁg .
| tetrahy?ﬁ%ﬁ?’ %b% rﬁ,gle)c ag‘ﬁ°% £ 0 Q‘ﬁ added dr opwi se
‘0 .eg)paae nitrogein hrel/A. amthy' _1deCt61%Q|0105| on. e . 10
T eact i onnqh)xtthrreaddgi @wwmadelaﬁtmlamwﬂhﬂi@ em‘rl g Afteran3dditiomlit es and is then

ool e A ik b e R T ;tt,t%w@t%t:%ttttrm chlort de (45

I aster s dita), sarnaredtsediuralbdaxtbhmta ucelduer),daxm: dot lelderw driad e¥ME80,) acet m e ( 3 x 200
) ngsd raded te & fight braywnpild~27 g.). The residue is chromatographed on- .
kg. o srllca el using benzene 5' ethyl acetate as the elutmg solvent. One liter . __"'. :
.fractions are collected. . .
. . -Aftér elution” of less” ‘polar- ‘impurities, fractions 16—20 are combmed and. B S
25 evaporated to'a residue which is crystallized from ether/petroleum ether to yield 25 .
% (23.4%) of the trans-isomer of the title product. Fractions 21—27are
ined to give 7.6 g. (31.8%) of a mixture of the trans- and cis-isomers, and
fractrons 28--32 are combined to give 2.5.g. (10.47; ) of the cis-isomer of the title

product. S ;
- 30 ' The trans-isomer exhlblts the followmg charactertstlcs . R 30
o - - m/e — 435 (m+) ' : R

'H NMR (60 MHz) 8CDC1 (ppm) 7 24 (s, SH aromattc), 5. 97 (s, 2H meta

_ , Hs), 2.28 (s, 3H, CH,—CO00), 1.23 (d, 3H, CH, —CH—O—), 120 (d 3H,
S CH,—CH—N), | 345 (m,' 17H, remammg protons) .
35 M.P. — 81°—83°C, : : . 35
: S Analys1s Calc’d for C,,H,,O.N C,7445; H,7. 64 N, 3. 22/ _
_ Found: C7415 H768 N318/ T
The cis-isomer has the followmg charactertstrcs ' g '
m/e — 435 (m*) ' . A

40 . M.P. of HCI salt — 172°—176°C. (dec.) (from acetone-ether) 40
: ' 'Analys1s Ca]c’d for C,,H,,O.N -HCL:  C,68.71; H,7.26; 'N, 297/ .
Found C 68 86 H 7. 16 N 297/,
' o Example 38
d1-56 6a,7 10,10a - Hexahydro 1- - acetoxy - 6p - methyl 3 (4 phenylbutyloxy) : -
45 ) benzo[c]qumolm 9(8H) - one, trans- and cis-isomers. © 45 .
: - Following the procedure of Example 36, d,/ - 5,6,6a,7 - tetrahydro - 1 - v

hydroxy - 68 - methyl -3 - (4 - phenylbuty oxy)benzo[c]qumolm 9(8H) - one is first .
reduced with lithium and ammonia and then acylated to yield the desired hexa- . :
hydro isomers. Separation by column chromatography on silica gel using etheras s
50 eluant provides first d,/ - trans - 5,6,6a8,7,10,10da - ‘hexahydro - 1 -acetoxy - 65 - 50 - *
: methyl-3-(4 - phenylbutyloxy)benzo[c]qumolm 9(8H) - one, m.p.. 155°—156°C ' o
after recrystalhzatron from ethyl acetate/pentant (1:5).
- Analysis:. Calc d for C,eH,, O,N: C,74.08;, H,741; N,3. 32‘7
ﬁound 'C,74.00; 'H,747; N,322% | .
‘55 mfe — 821 (m% - 55
, Further- purnficatlon of later fractlons by additional column chromato lgraphy :
on silica gel using cyclohexane-ether (1:1) as €luant yields the isomeric d,/ - cis -
. 5,6,6a8,7,10,10ap - hexahydro - 1 - acetoxy - 68 - methyl - 3- (4 - phenylbutyloxy) - )
benzo[clqumolm 9(8H) .one, m.p.. 95°— 96°C after recrystalhzatlon from ethyl - Cel
" 60 acetate/hexane (1: 5) . o _ . 60



15 washed with water (I x 100 m.) and dried (err). The dried extract
Is cooled to 15 about 5[err]. A solution of ethyl acetate (15 m.)/HC,
1.5N (0.025 nole) is then added dropw se over a 15 m nute period. Upon
stirring the mxture at O-5[err]., the hydrochtoeride -salt of the title
product precipitates. The mxture is stirred for a half- hour, filtered and
the salt dried at 25C/0.055 mm to give 6.378 g. (67.3% .of 20 7
product, m.p. 1950-198€C. (dec.). '

20 Alternatlvel6¥ the t_|tle corrpound |_’s pr g%ﬁd b_y_ the foIIovm ng - 67
procedure. §[/ - t;}ags uh;,Bx;é et 7o To o€t +=oct aIIyUI u S B a
acet oxy - err ydr thyI n -
pentyl oxy) penzo[ c] qul rIUI’ﬁ){_ g dbf° C!_°H3?§n ggetg gﬁen ; %l/ xt ure of d I
5,6,6a,7 - tetrahydro = | - acetoxy-%[ef ‘mét hy 3- (5 - - '
phenyl - 2 - pentyl oxy) benzo qw nol i n Exdx{pBH9. - one (3 09 7 25 mmol e)
and pal |-adi umon- cat: borli“f % - chexahydso nﬂth‘éfﬂ@*l‘y 130 (4t h?’%’”é‘yhyéfﬂ’ifécénat eds
at room tenperature’ i nof?p (%t-,uqnldl.;i gl(g,g 50hygm§ |3 (nggpgg@(g bbb -t hree
tet

hours. The cat al yst[cgqamu, y($H) - fofié © mib)iid ddﬂaicﬁow&pﬁﬁat ed
under reduce ressup@lytsorr splutipmef llthmm@ I,‘Klgglufl;lsdan@@tmm(750ml) Aﬂﬁdéltlpn%duct '

is taken up i¥ et hy?:! partignwise dusi addijtiop fo{psure hlys 1(.).-
cool ¢ 10 0C. A eigg%am“ﬁ.%“ﬁ@r T SRR

ethyl acetate is theesidaddetkeh @p i £ eiypire df @atehan tﬂl"ﬂhelergnmlctlayelf lst he

title product as a mmr@tsd@oﬁlﬂ!# aqueo s>h#SPI°F@$“éQ!“ sﬂgﬁg (
and dried. Th¥ d, | ;f'?' S%%?g:;ggk UE fer, yrine, a"é[eé? i ot hyl5
- 3 - (5 - phenyl 5 816 Qw glﬂeamﬂﬁ&twmne@hlbmem%ﬁwow one is

rodu

prepared as fol I .OWsand treated wit NN—(Bﬁet yl-deansitapyridice QM gt)iand trigth nhner(3526 6a, 7

- tetrahydro ; anh;@ir 52mlg|g added o the xtureg{%i en sgirred :
pent yl Oxy)ben%[ c] q&%ﬁiﬁfcﬁit rtss d gg\e ?N‘r)tlll'le ol )'s tﬁaﬂﬁ” di #

(45 m.) at roomte ohz&e a9} bAneaQhy ld;e), dilied) (
resul ti ng soluti on Ewpetation of thormﬁr nhmllitmdaruives sl3t7he~n denkeeil i

i ce-wat er {25 CMB‘“awgraPheﬁ héﬂl uI‘ 20 °I‘I‘“ I
SORERE BRET (T p el éf"iEIs
200 m .),.dried (Ng&[)ﬂrl)rclaﬁdry&mﬁmrf xafede five Emm/@ylelﬂsﬂthe tﬁnns—mmer

yel | ow- brown oi |l whefcthe site pdquue@ aplight yellewcdystals; me WATHE8°BF the flask

containing it Trlturaififci ‘{gsgﬁ e gcgl by b= NERHRISS 2.0 .g. of t.h

| - acetoxy d@rlvatlver @" om0 ) eaufaﬁb&dmﬁyedrgjmf&xslg (@atdfon %
from hot 45 Ccbrude: aﬁ-ﬂomﬂbfhlw(meec vid ds@n gnl Meistpoeifiglfughe Dy eplumm p.
136[err]-140[ err] chromatographyzrs dessribey v(emp)swem NRREe CBEME 15 1691 ]  (ppm)

7.21 (bs, 5H romatuo% g&eé_bsz % "E,? @3‘5’9‘ (d, J= 3Hz
to ste .
[ meta ), ¥ 86 (d nﬁkcﬂ aFELR BN, &, }36‘0)1 121(85
J=7THz, 6HCHS CN CH . -CGO, -1 49 4 5f0 C7090 H854 N379° '
o Fraetlons 225—245 are com med and evaporated to give 2. 69 g. (26"/) ofa
) mixture of cis- and trans-isomers which are separated by the procedure descrlbed '
\40 above. 40
- -+ The following compounds are slmllarly prepared from d, I-5,6,6a,7 - tetra - -
. hydro - I - hydroxy -3 - (5.- ;lahenyl 2- Eentyloxf')benzo[clqumolm 9%8H) one:
. d,l - trans - 5,6,6a8,7,10,10: hexahydro acetoxy (S p enyl 2-
pentyloxy)benzolclquinolin - 9(8H) - one, an oil.
45 m/e — 421 (m*) _ . 45
' Analysrs Calc’d for C,,H,,04N C,74.08; - H,7.41; . N,3. 32/o :
Found: C 74. l6 H 1. 59 N 3 20%

T . - .dl - cis - 5,6,6ap,7,10,10 hexahydro -1- acetoxy (5 phenyl - 2 -
pentyloxy)benzo[c]gumohn (SH) one, an oxl e .
50 m/e — 421 (m 50
a . Analysis: Calc’d for C,,H,,O.N C, 74 08; H 7. 41 N 3 32/o
. E Found: C 74.04; “H,7. 49 N 3 54%,

and d,l - 5,6 6a,7 tetrahydro - 1 - hydroxy 6a - methyl -(5- phenyl 2 -'_
. pentyloxy)benzo[c]qumolm 9(8H) - one is converted to: . -
55 Co-dl- ttans 5,6,6a8,7,10,10a - hexahydro - 1 - acetoxy - 6a - methyl - 3 - (5 - 55
- phenyl - pentyloxy)benzo[c]qumolm 9(8H) -.one, - .
.- andr dl cis - 5,6,6a8,7,10,10ap - hexahydro - 1 - acetoxy - 6a - methyl 3- (5-
phenyl -2- pentyloxy)benzo[c]qumolm 98H) - one. - _
- The isomeric products are" transformed to their hydrochlorrde salts as .
60 - described in the general procedure of salt. formatlon Characterizing data onthe - 60
' salts is provrded below S



50 14H, remaining protons). Exanmple 42. d,| cis -

5 6,6alerr],7,8,9,10, 10a[err] - octahydro - |- acetoxy - 9a - hydroxy -
6[err] - methyl - 3 - (5 - phenyl - 2 - pentyl oxy)benzo[c]quinoline To a
solution of d,T - cis - 5,6,6a[err],7,10,10aA - hexahydro - | - acetoxy -
6[ ] - 55 methyl - 3 - (5 - phenyl - 2 - pentyl oxy)benzo[c]quinolin

- one (1.0 g., 2.296 55 mmmole) in dry tetrahydrofuran (100 m.) at
is added, with stirring, potassiumtri-sec-butyl borohydride (4.6 m.
gs SM 2.296 nmol e) dropwi sel’__ gbg @ period of five mnutes.gflhe reaction
T T T ; Cara—Ts—tTen Jred
with stirring, into a %ﬁ(&l on ‘5% acepnalysi® d (250 m.) 60 . . “&nd

et her (500 nl.) 0 TJ;;e llayers arg separated and -t he a. ueous
60. 72 %ﬁﬂp R' ¢ IF§R7qﬁ?98p o a

.- 72 layer ext r acted. Wi to—adli 4350reM 68.H2r7.{25086M . ). The conbl ned et her
extracts are washed successivelyx efof2.% 250- M .), saturated sodium
_bi darbonate sol uffon: (l$§'—§g70' ﬁé \/&72 ngz‘# {193( ?)1(2 250 m-), dri®d (MySO4)
and concentr at edwithin &6t chibifatGrighydn peizbmyetier K1:0- 1. 4 g.) .. The crude oil is
.chr omat ogr aphed B’rCaén’dlfea Gl BN-HC: G, 16871g. B, d2bng benzenel et hér’(S 1) as
eluant. After el utﬁ’c?r? of. | ess polar ‘i rrpurltles the title:conpound is

isolated as .a clear oil ( 700nBxakmp leThﬁ oil is dissolved in ether (35 nl.)
angb t.r ead,ed Twint thﬁtdaﬁYSQ.aﬂ maat aﬁhahydbdr- HCIacegm -t90- Iydmeyt—hp hydrgehl ori de

salt of themathyl}s- after
recrystaﬁ E@? t‘Brfld ‘8?62 %}&Wﬁ&?ﬁ}f xs;,“s'iss L? Tﬁol ion) = 437. lo
: ( KBr) : 9(eé-l t'ﬂﬁ fe ha GE( rslﬁﬂkﬁh)‘ﬁ? &éﬂ b roliydti@d.r | - C,

15l; H, Affer@d hr\,th©red@ikn Iﬁuxtnnt is. yuriSinto 2 mieturﬂofgd_e cold §%, ¥@%e The 1%l | owi ng

EE”FSEP?%%;}E@P éggrbré, TGRS TR s reactants

: - ssively with water (2 X 50 ml saturated sodium bicarbondte ( e FOU owi ng'
-t he  pr.ocan)bane(l eommmar urfecreduced . 25

5, @) 6a, 7prb®v1§@a eldHé6<mh lacvhlte h a—m1 ute e-g!; l(ml oF-\\y 20 :
- ‘benzol[ c] BuA F‘P‘ﬁl‘]— J°' ’é; 72 a 49 and the
o bt T T Y il -
E - - mfe — 389 (m+) ' _ _ : T

2_5 ' IR (CHCl,) 5.72 p (ester carbonyl) B _ : . .25

NMR (60 MHz, ‘%DCI ) —showed a characterlstlc smglet at2.28 ppm for the -

acetate methyl ' '
The major and minor isomers are separated in the- followmg manner: 180 mg
of the alcohols of d,! - trans - 5,6,6a8,7,8,9,10,10a« - octahydro - 1 - acetoxy -9 -. -
30 hydroxy - 6B - methyl - 3 (2 - heptyloxy) benzo[c]qumolme are chargedtoa . . 4y
column containing 15 grams of silica gel and elutated with a solvent mixture of 3 - a
. parts benzene to 1 part ether. 15 ml. Fractions are collected. Fractions 6—8 are
combined and concentrated under reduced pressure to yield 13 mg. of 4,/ - trans - "
... 56,6ap,7,8,9,10,10ac - octahydro - 1 - acetoxy - 9a - hydroxy - 6p - methyl - 3- -2- .
35 : heptyloxy)benzo [c]quinoline. - 35N
S Fractions 11—16 are combrned and concentrated to yreld 83 mg. of d - trans - T
' 5,6,6a8,7,8,9,10,10aa - octahydro +1 - acetoxy - 98 - hydroxy - 6/3 methyl -2-
hepty oxy)benzo[c]qumolme S :
Other compounds {)repared from appropnate reactants by the above .
40 procedure include the following: : .40
: dl- trans 5,6,6a8,7,8,9,10,10aq - octahydro 1 - acetoxy - 9 hydroxy 6,8 - : _
methyl - (5 phenyl 13 pentyloxy)benzo[c]qumolme ' . o

m/e — 437 (m¥) o o e
oL . IR (CHCl,) — 35.70 u ester carbonyl) N . -
.45 Conversion to the hydrochloride yrelded a solid (m 188°—190°C.). Re- 45 _
U crystallization from acetone/methanol/ether (25 1 100) affords an analytical sample o =

of the 9p~alcohol mp l93°-—194°C t _ . SL®

Analysls Calc’d for C,,H,,O.N HCl C 68 42 H 7. 66 N 296/,
: Found:. C6848 H770 N289/,, 5 .
.50 ' Conversron to: the methanesulfonate %wrth methanesulfonic acid in dichloro- - 507
: . 'methane) gives a solid which is recrystal ized from ethyl acetate to yleld whlte
crystals, l-f 110°—114°C. :
' R (CHCIl,): 2.95, 3.70, 395 5.60, 606 619and62H,4
o Analysls Calc’d for C,,H,,04N CI-LO,S C,63.02; 7. 37 N; 2 63%
‘58 . Found: C6290 H731 N274/, :
d, - c1s - 5,6,6ap,7,8,9,10,10a8 - octahydro - 1 - acetoxy 9. hydroxy - 68 -
methyl -3-(5- phenyI - 2 pentyloxy)benzo[c]qumolme



affords the isoneric al kanoyl oxy conpounds having the formula H OH

[err] 30 wherein [err] Z and Ware as defined in Exanples 35, 37, 47
and 49 and 30 R1 is acetyl propionyl butyryl valeryl or benzoyl. 73
1,579, 228 73 Exanple 44. d,| - trans
5.6,6alerr],7,8,9, 10, 10a[err] - octahydro - 1,9 - diacetoxy - 6[err] - .
met hyl - 3 - (2 - heptyl oxy)benzo[c]quinoline. 1.2 : g. of the
unchr omat ographed reduction product of d,| - trans 5 : ' :
5, 6, 6a[errL@x'é§E IOa[err] - hexahydro - I,ﬂgggsetoxy - 6[err] - .methyl - é =
(2 - heptyl Y roenzo— r IIIUI LI 40U 1S
stirred with excess -a b‘ild:g?es gargyrry jydi ne overni ght at room :
tenperaturg. The m Xtufé‘aﬁsss 2.9,9/10164a! - ©Bta @rr-a&mxyqupomrﬁ@f

wWith:

extracted w th et henetfyd- 3( (80 phemyl.- -aanlylo:rynaemtmummdinemp a2’ s-104f

wat er brine, fhen d‘rsrt gé%gﬁg s (ﬁ_ngb_@t ed.. The residue is subjected 19
col um chr gnat ogr.aphy ,3,210‘ e nzene/ ether. 19:11 as- 10 eluting
solvent) to give 680 rmary Chl fdﬁJH,@deiCl— ¢ 685 -H,7.66; N, 296° ' g
5, 6, 6ap, 7, 8, 9, 10, 10a[ err oct ah %é lbﬁfﬂl@dr Q}Iﬁ&%tdﬁ 6§ox ?l - _
3- (2 - 'hep_t oxy) y of 10
hexane _and et hyl éé,; agtgﬁqygoc y jtcpeg ox%ﬁoﬁhmﬁne ?ﬂ) -%9@

IR (KBr). - 5.73 [err] r&rgssiewmr(&amls ,OH)

15 [err] NI\/R 60 M—Iz) 37 (m*) ' 2H), 2. 28 and
2.05 [2 thred>proton ﬁlﬁ’f' F?cdfﬁér?'ﬁ:aaﬂ%%a é =5 b‘u ﬁ’r%@‘éts :
r emai ni ng protons). Ak infinnéakie ork serasﬁnaiai, ripared odhn bl 3 25%
20 : _ propriate reactarits. Foun C, 69.51; H, 8 54{, N, 3. 14% '
20 Simlar treatnent of 60 ng. dl - trans - 5,6,6a[err],7,8,9, 10 10a[err]
octahydro - | -. acetoxy - 9[err] - hydroxy - 6[err] - rrethyl - (4 - -
phenyl but yi oxy) benzo[ c].qui oi ne in pyridine (I .) and acetic anhydrr de (I

m.) for | -hour at roomtenperature yields the deSIred d,| - trans -

5,6, 6a[err]- 7,8, 9,10, 10aa - oct ahydro - 1, 9[err] di acetoxy. - 6[err] - 25
met hyl - (4 - phenyl but yl oxy) benzo[ ¢c] qui nol i ne, ‘-m p. 146-147C. after

re- 25 crystal | i zat- ion fromethyl acetate/hexane (1:1).



me -465 (mt) Analysis: Calc'd for [err] C, 72.23; H, 7.58; N, 3.01% Found:
C 72.17; H 7.61; N, 3.08% 30 Simlarly, acylation of the conpounds
—of Exanples 40, 43 and 61 with the 30 appropriate acid anhydride affords

| , 9-di acyl oxy derivatives having the fornul a bel ow wherein [err] Z and W
arg as defined in Exanples 40, 43 and 61 and R is. acet oxy, pr opi onyl oxy,

Myl oxy, .val eryl oxy or benzoyl oxy. . [err] 35
| e 45. 35 The 1 acyloxy derlvatlves
- of Elanpl es 40 and 43 are acyl atsel228t the 9-position accordi ngoto t
_procedure of Exanple 44 but i ng an acr]% anhydr .de wni gh provid an acyl
moi ety different from that®ofa&t he acyl Ry @t Fhe 1-gosition. In'this

manner, diacyloxy derivgfjvep having dlfferent acyl oxy groups at the I- and
- 9- 40 © positions arg- wep@r ed. s 505 8 - L
. 40 Exanple 46. d,;| - trghs -{S, 6, 6a[err]°°7l8 9°1©{err] ‘aoctahydro - 1,9 -
di hydroxy - 6[er-r]- rret_hy - Bal 2 - hept ¥l axy) ,,penzo[c] qui nol i ne. A
-solution of 130 ng. d,1 .- Lrpfs - 5,6, 6aler®] &7 & 9, 10, lCaa - octahydro - |
- 45 ~ acetoxy - 9 --hydr Ry - 6[err]™- fethyF - 3 -'(2'- hept'yl oxy) -
‘benzo[ c] qui nol ine and 46 45| gy.  pot assi-gmy ar,bonate 'n |35 m. thanol is
stirred at roomterrperatur@. After 30 .m RutBs Sthe react]ion nmixtiure is
. neutrlajzed with aceti C. A df and concentrated under - r eduyced pressure.  The
. residue is dissolved |nue% 8(100 ni.), 3\/\e@h@| s,lcces---' 1,579, 228
74 'sively wi'th water (2 5 w, saturated sodpum bi carbonate-(’-l x 35
~om.), brine (I .x-40 nm.); ,e,d (err). and. cgnc;enLrated ynder r.educed
" pressure to give 96 ng. d, d.) -strans - 5§ G&[ @rg 7,8, 9 10, 10aa -
octahydro - 1,9 .- di hydroxy -6l err] - n%th‘?l g (2- heptyl oxy) - -
benzo[ c] qui nollne as -an anorphous solid, mp. SO[err] 10d[err] (dec.). 5
"me - 347 (in+) The NVR (e |20 Miz) shows @o absorptiorl for the acetate
met hyl -and the I'R (CHCl 3) E 7NO absorptzonzf(z: gn ester| car bonyl .. In like
manner, the followghg conpgund |spr_epared' fcugorotbe’ corrgspondi ng 1-~ acet oxy
“derivative of Ex_am] e 31: mf ::’ T ;5: :: . T -
- N i) AR & N & N O M & R
O I & = = & o v . w»n
EIF ¥ P LSS T ¥
glg g g8s g
24 211 d
2= Tg= = Sl
. _ ’ - )
% O = .0 0O O = == 0O .8 o
S5 ° & = L °.° ° =X 8 .
EEEEEmEmm o om §
_ =11 = === I _..g.
° . » ﬂ_ (] . s
of | m 508w oxm s
o [ 3 u
o -] a
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EEEE gl £
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10 d,I-trans - 5,6,6alerr],7,8,9,10,10a[err] - octahydro - 1,9 -
di hydroxy - 6[err] - methyl - 3 - (5 - phenyl -2 -

pentyl o GLH-RG : 0= 3 . C Jdr oc ide

gives a pomder, n1p. 1510- 156[err] IR (KBr) 3. 00 4. 00 (HN=) 6. 10 and 6. 25 >
[err] 15 Simlarly, d,| - trans - 5,6,6af[err], 7,10, 10a[err] - o)
hexahydro -1 - “.acetoxy - 5 - methyl - 15 6[err] - nethnyl -3 - (2

" heptyl oxy) benzol. c] guirnolin - 9(8H) - one is hydrol yzed to the
correspon |ng THhydr oxy conpound; m p. 151-515612@ n/ - 359 (| n+) Anal ysi S: 71
Calc'd for.®22H 03N C, 73.50, H, 9. 25; ngarﬁ lgg% 20

Found: C, 73.16; H. allﬁansN563aprﬁ)9 10,10aa: - octahy ro - I - acetok- Wdﬁ@&xyslﬂﬁ-rﬁ&hyl-he |
-acyl oxy derivatives of- Bxaptxpiye 213 pengyluzy bam, Jguinofitec . above rocedure affords

conpounds havi ng t he eréT & 1f cinplr) rﬂﬁd%’&‘r E‘e'qg“‘%lé
Ex | 43 % 2 IKICT a mtrogen mos ere and 000 e ll'l an zce one/dry

amt e fLefr] 'he mijxture ss rred o bout 20 mute to dissolve mo sodlum
25 d,| - trans - - %{ﬁ 301 Qfah 7AbYCHa0 hexahydracetda&)txy -
- hept yI oxy) - bpnm yl --3 65 phmylh @{y MMI n - AGB+gne 8.9rw. To ‘a -
st I rr ed SOl U On Of ogpglls Vel tO oéesod aboll:or sg andO;htelgnadded .
5, 6, 6a[ er r], cﬁorﬁ'{%ﬁér@ eaa boutig JIof 30 m 655 d'lst ;’bYl edon ( 2 10
hept yl oxy) - 30 - miXiere Zo9 v&dﬂl(lmo Inlf) contin ammdﬁl’lml ,.0180 Zhdfe), .
pyridine is added 42dusheg lceti |angt pthylraic ete lMTh mprsfsmamtedmﬂéw
hours, the-r eﬁ%t i on aﬂﬂeﬁgm & éﬁ Blrgg% @m‘gﬁe l@gé{'?ﬁ‘dt"yy'ggiﬁ‘t h |
et her. The co ned agi% f;‘l of ethy% (6.025 lishen added 15

bi carbonate, dried GMJ)S@A vandli rduiuear pdonoUpmektlirmgaﬂieemxmmndm—rsam dre and
crystal lization f roilwdr qf&eélﬂgi’ ?FQ}SE ip atgs The mixpyige is stigred for a half-
5,6,6a[err], ?i,o 1?@ salt firie 4\3’ mgn. to giye 6.318 gy G734} 97 -
benzoyl -6fer thhq dhe lthltl@ anhﬁbnmd % stpared B3 fdlloRing Jpaﬁ-eaura,ooc

e -491 () Repetition of th| rocedure but - usi.ng an equi val ent am)unt
of acetyl chloride Hé- gc&céﬁéﬂ‘ o )FW’Pd c&ﬁqﬂ"t”ﬁe"}iff?ﬂo‘ffm"fff
benzo[ c] quf nol i ne affo t % s mlx @E (?6&[% Qémgro 1 - acetoxy - 68 -

40 d,| - Ptrangs- 5 ﬁnﬁ@[ezr 5, -/phkhyl 1 an"en M dig@inolin - 9BRCLHRNI 0,3 - (35
heptyl oxy) - 5 - aceimple)andpaliadigm-onwarhyt G¥n 1@ Bi tlm)bll(ﬁpml) Ogenatnde. m e

ST (Y1 T e g e O SO AT AT ot

of pressure, to give the txtle product.
30 “The product is taken up in ethyl acetate (300 ml.) and the resulting solution 30
-cooled to 0°C.. An excess of a saturated solution of hydrogen chloride in ethyl
acetate is then added to precipitate the hydrochloride salt of the title product as a
white solid. It is filtered, washed with ethyl acetate, and dried. -
: The d,! - 5,6,6a,7 - tetrahydro - 1 - acetoxy - 6B - methyl - 3 - (5 - phenyl - 2 -
35 : entyloxy)benzo[c]qumolm 9(8H) - one is prepared as follows. . 35
S To a stirred solution of d,/ - 5,6,6a,7 - tetrahydro - 1 - - hydroxy - 64 - methyl - 3 - :
(5 - phenyl - 2 - pentyloxy)benzo[c]lquinolin - 9(8H) - one (4.5 g., 0.0115 mole) in
_ pyridine (45 ml.) at room temperature is added acetic anhydrlde (45 ml.). The
. . resultmg solution is stirred for 3.5 hours and is then poured onto ice-water (250 ml.) - .
\=/40 . and the mixture extracted with diisopropyl ether (2 x 250 ml.). The combined - 40
o ~extracts are washed with water (3 x 200 ml.), dried (MgSO,) and evaporated under .
- reduced pressure to a yellow-brown oil which solidifics on scratching the walls of
the flask containing it. Trituration of the solid with n-heptane gives 2.0 g. of the 1-
~ acetoxy derivative . (40%, yield). It is purified by recrystallization from hot
45 - chloroform-n-hexane (1:4) to glve the pure ester, m.p. 136°—l40°C o 45
m/e — 433 (m*) . _ T

T - "H NMR (60 MHz) 8CDC1 (ppm): 7.21 (bs, SH aromatlc),662 (d, J=1.5 Hz,

' 1H, C=C—H), 5.97 (d, J= 3Hz, 1H, meta H), 5.86 (d, J=3Hz, 1H, meta H), 2.27 [s,
* 3H, CH,—C(=0)], 1.21-(d, J—7Hz, 6H, CH —C—N, CH —C—O), 1.49—4.51 (m, . :
* 50 - -l4H remaining protons) . 50

v Examp]e 42 . '
d,1-cis-5,6,6a 7 8 9 10, IOap - octahydro - I'- acetoxy - 9a hydroxy 6p- methyI 3-
(5 - phenyl - entyloxy )benzolclquinoline.
T Toa solutlon of d.I'- cis - 5,6,6a8,7,10,10a8 - hexahydro - 1 - acetoxy - 6
55 methyl 3-(5-phenyl -2 - entyloxy benzo[c]qumolm 9(8H) one (1.0g., 2. 96 - 5%
' mmole) in dry tetrahydrofuran (100 ml) at —78°C. is added, with stirring, }
potassium tri-sec-butyl borohydride (4.6 ml. of 0.5M, 2.296 minole) dropw1se overa
period of five minutes. The reaction mixture is stirred an additional 30 minutes at
—78°C. and is then poured, with stirring, into a solution of 5% acetic acid (250 ml.) -
60 and ether (500 ml.) pre-cooled to 0°C The layers are separated and the aqueous 60



“ hep

45 Exanpl e 35 are converted to their correspondi ng benzoyl, acetyl,
propionyl, 45 butyryl, valeryl, 2-phenylacetyl and 4-phenyl butyryl
derivatives by reaction with 'rhp appropriate acyl chloride. The conpounds
kave the formul a 75 1,579, 228
0 OR1 [err] wherein [err] are as defined in Exanples 35 and 36 and [err]
Denzoyl , acetyl, propionyl, butyryl, valeryl, 2-phenylacetyl- .
4 nyl val eryl . Exanple 48. 5 d,| .- trans - 5,6, 6a[err] 7 10 .10aa -
- hexapydro - | - acetoxy - 5 - WBjgnsk - 6[err] - methyl - (72
d I| . ted th6a 1, he; i e%geg acfﬁa:mx{rgrtsegresm ;'I“O f6[ 387]
ng. d, ; : acetoxy - err
‘et hyl ﬁfﬁ cess"él th $1>(<2 PR ldEbd atur dnd To Skggﬁzone in 3 ™.
acetonit o&o(gﬁelaqdlldmma[@g)r ]rhe cmdaoitiisd Ozt aph@msaquedus f or mal dehyde
.10 5 €160 £.pusing | ._Zel fof3 ”@Pr} OFd? ‘ﬂﬂf ¥ ke aci8l is added
to maint r‘r‘“?“"]‘tp’ A tE NS ;s P, s SR 1] ette as evi denced by
no remai, ﬂﬂgtﬂ% bt cﬂﬁd Qﬁg)a yl15°hl-ll24 G';l)éﬂérr@ ﬂﬂﬁiaﬁgtr&piny The product is
i sol at edether/dhtwofé Iowr _Ng-manner. Ice water -and ether is added to,the -

‘red@tion "m 10!) her er - separated’15. - . _and the aqr!@ous -
extracted o %f?;a h@ Pzeitsl ﬂeﬂseet Igegg@ayers -are 15 conbi ned,
o to S/l B obuie

-dried and- eva rate dessi2pdHT 91 - N2 - 5, 6, 6a[err] 7 10,

- l10a[ err] yeing wmboundacvt mgared R hkmwr fmm61‘I§’F‘?P}“at¢ met ' (2
- Reptyl EB%?‘)’“‘S benzo[ c] *- qui r@l in---9(8H) .- one as an oil. rlg] NIVR (60
MHz, [err]) shows a- characterr tic. absorptron at 2. 85 ppm 20 for
[err] . - “Rg QCOCH3 - o . 20

In |ike.manner, thefollovvr gco
react ant s: o_l |. --trans - 5, & 6
acetoxy - 5 - rret hyl -3 - f}_f

oil. d,| -trans—= 5, 6,6a[ert]

';-.o ds are prepared from approprr ate

rl 10 10aferr] - hexahydro - -1 -
fy! o ) benzo[ c] qui nol.in - 9(8H) - %one, an
% IO- Oal-err] - octahydro -.1,9 -

di acetoxy - 5 - nmethy! - 6 SN T "'.ZB-W(Z-_ T .
heptyl oxy) benzo[ c] qur noI i ne, : 'an |)| I S BT . =
Rs Re.
. —Z—W R. R, R, R, (°C) (mol.ion)
-5-phenyl-2-pentyloxy CI_-Ia H. H |IIH 168—170* 437
| S H CH H —H ol
20 . H CHH -_nr'H___.__ R

*HC] salt.. Analys1s ) o
Calcdfor C,,HyON- HCE: c 68.41; H,7.66; N,2.96%

“Found: *C, 68.48; H, TS N2 o
’ - : Example43 S ' A
25 : Followmg the procedure of Example 40 but “using the appropnate 25

5.,6,6a,7,10,10a - hexahydro - 1.- acyloxy - 6 - R, -.3 - (Z—W) - benzolclquinolin -
9(8H) ones of Examples 35, 37, 47 and 49 and the appropriate- acid anhydnde_ _
aft'ords the isomeric a kanoyloxy compounds havmg the formula '

¥

o R
- 30 wherem R.l Z and W are as defined in Examples 35 37 47 and 49 and 30
' R, is acety proplonyl butyryl, valeryl or benzoyl o



me - 445 (m+) In addition, the follow ng conpounds are simlarly prepared:
76 1,579, 228

76 [err] Exanple 49 Repetition of the procedure of Exanple 48 but using

t he conpounds of Exanples 34-39 as reactants affords conpounds having the

formul a bel ow 20 wherein [err] Z and Ware as defined in said L
Exanpl es: - 20 [err] Exanple 50. d,| - trans - 5,6,6aferr], @
7,8,9,10[err],- octahydro - 1,9 - dihydroxy - 5 - ethyl - 6[err] - methyl ;-

3- (2 -. eptyJ,3oxy) benzo[ c] quinoline. 25 y57928  To a solution of 100 n@ -
l'ithium al 1L arytetran dro-' Z5 Turan (cooled I'n an-

i ce/ wat er bat h). ded d oI u 0 3

5.6, 6a[orr] 7.8,9, l%P' ,,,f};g;; ,@ﬁ"&] i ‘i ‘c’l‘r’@"’?ﬂ ’J”5""’%'arks ?

6[err] - net hyI - 3 - 1(2 eqhéynlum )ﬂamgiap «;l qulluctmlm F@ducm & dll .- trdns :

t et r ahydr of uran. Afi?ﬁaﬂtlHél BHlow F Pe is 5

heated at refl ux f% ﬁg’&} t&&’figjf fdGihro! fde  0OM

t enperature. Equiv 0 the coﬁ%med '

Ve
[ tR MY Utud tmwahearcted \ﬂ{h

1,579, 228 - . extracts washed wrth water brme the?n?ir @tmg‘gﬂdmmh pl@wdd@eaﬂ@iuadded ;
the resul tant\rfpr eci ﬂ“é% ol fﬂ*i ff}hétas}, ngd aéacuo10
to yield the. desireg; yﬁm)aﬁ%(&% e 2 ok [pr \ifd | arly,

t he 5-acyl deri vatiwkich eyst&iNz8pPh @ddidon. c&mﬁxafnedud: yl- dcetatehm|586°C 87°C
correspondi ng aral kyl m—al4k5/(m+dier| vatives having the fornul a
5 [err] d,1 -15trans - B &Bglarif? W%egcaib’"l'ﬁh[err] oct ahydro-1 -acetoxy - !35.

hydroxy -5-methyl -3 104 NMR 60N(I-fl 3 m)rsé’S(bs, H, H -—2H),228 and 2.05 [2
ey ay)benzo 1<) ﬂﬁJ gl’tf)p%inﬁ b [er%‘]dl‘}zmlo 10a elr{?r“?&yeﬁ%gé)é'%dro -

added to a sol utlon ,gon

1 - acet OXYy - 5 - Apedhysia alc.LdtZrC,,5 QO | @; Sﬂenﬂ;)S 64; N, 3.25% .-
} 20 ( e H oun 51; H,8.54; N,3.14% 20
o * Similar treatment of 60 mg. d; l trans 5, 6 6ap 7.8, 9 10, {0ac - octahydro -1- .
B acetoxy - 98 - hydroxy - 6g - methyl -3 - (4 - phenylbutyloxy)benzo[c]qumohne in
. " pyridine (1 ml.) and acetic anhydride (1 ml.) for 1 hour at room temperature yields
. the desired d,/ - trans - 5,6,6a8,7,8,9,10,10a« - octahydro - 1,98 - diacetoxy - 68 -
' 25 - methyl - 3 -(4 - phenyibutyloxy)benzo[c]qumolme, m.p. 146°—147°C. after re- 25
- crystallization from ethyl acetate/hexane (1: 1)
m/e — 465 (m*)’
Analysis: Calc’d for C,;H,;ON: C, 72.23; H,7.58; N, 3.01%
Found: C,672.17; H,7.61; N,3.08%
- 30 Similarly, acylation of the compounds of Examples 40, 43 and 61 with the 30
appropriate acid anhydride affords 1,9-diacyloxy derivatives having the formula :
below wherein R,, R,, R,, R,, Z and W are as defined in Examples 40, 43 and 61
and R’ is acetoxy, propionyloxy, butyryloxy, valeryloxy or benzoyloxy

w
35 . Example 45. - el 15
The 1-acyloxy derivatives of Examples 40 and 43 are acylated at the 9-pos1t10n _
. ~ according to- the procedure of Example 44 but using an acid anhydride which
’ provides an acyl moiéty different from that of the acyl moiety at the l-position..In
¥ this manner, diacyloxy derlvatlves havmg dlfferent acyloxy groups at the 1- and 9-
40 positions are prepared. _ o o 40

: Example 46.
d,l - trans -'5,6,6ap,7,8,9,10,10ax - octahydro I 9- dzhydroxy 6[5 methyl 3 (2 -
" heptyloxy) - benzo[clquinoline.” - . :
A’ solution of 130:mg. d,/ - trans - 5,6 6a/5,7 8 9 10, lOaa - octahydro - 1- -
45 acetoxy - 9 - hydroxy - 6p - methyl - 3.- (2 - heptyloxy) benzo[c]qumolme and46 45
mg. potassium carbonate in 35 ml. methanol is stirred at room temperature. After -
30 minutes, the reaction mixture is neutrlaized with acetic acid and concentrated
under reduced pressure. The residue is dissolved in ether (100 ml.), washed succes-



~Wa

[c] - quinolin - 9(8H) - one in acetonitrile (15 m.) at roomtenperature,

fol |l owed by sodi um cyanobor ohydride (0.262 g.). The reaction mxture is

stirred_for one 15 hour durjing which time the pHis nmintained af

neutral pH by addition “of acetlc 15 acid as needed. Additional sodium

cyanebor ohydri de (0.262 g.) 'and nethanol (I5 m.) are added to the

_re@n m xture, which is then acidified to pH 3, stirred for two hours,
t

an centrated under reduced pressure to an oil.. The-oil s diluted with
50 rﬂ_.),

the pH t'hen,adj y§7§§gs_to 9- 1—0 by neans of aqueo sodi um 20

hy The
20 conbi sod whlf%bonsﬁe (hex 35gm) e brizser r d
conﬁgm'r 4r'= &%ﬁgﬁ‘ﬁgﬁgn G sy ,?;Ffmm;%ﬁ L then,

“di ssol ve(dzmap inDp.80s-1009@ col um. The.

. colem is eh)l:ted34f7|(m§)t W|th 50% et her-_ hexane fol | onwed by 60% 80% and 75%
. et her-hexa nﬁlﬁ Qﬁi abso tﬁm‘:ﬁaﬂ °‘2§,’”h°a°°ta'teﬁ'i'°r‘|hylla’}¥’er chr omat ogr aphy
(et her‘l th foﬁovﬁph &)tm ﬁﬁiyﬁrﬁ &l}fl'&ﬁ:ﬁ\@gorl'e%pdhding 1- 25 trans

5 6 6a 7 addio _ ﬁvatlv oK Bitu e031- -|" - ‘acetoxy - 5° 3 .- phenyl -
pent)(ll. of e‘)tb@ﬁzé oS 10 °°‘ﬁ$l$¢ﬂ? 19011111!}"’("@‘)'1% “3"'“}3’1 e - 14)345 (m+_)

Anal ysSis: Eydzgo enzgiglauinoling. 45 o 7.64 N 3. 22% 30

Found: C,  7@&oMRision tl?e I?y?irocmoﬂde?'él%s-ﬁ%w%@xcw 1preadigede.i s the 9[6‘”] hydr oxy
d| astereorrer of the title-@onp oun 25 rrg me - 437 (m+) Anal ySIS

d for W @,0%12%—)1 nd 25)5- 6‘20;33 .
d C e [err hydroxy
d| ast er e’6 or@ pomﬁgg : f,ﬁ@@ m ls'io..gs#i (951 }-l’,dﬁ% Fr(?i Anal ysi s:

Cal c d for 20% _Found: . C,. 73.56; H 7. 86 N

3. Reris S?'F?f“&: 031%‘r a@§3 50, ,ngg{ 33%5, 10, 10a[ err]

hexa ydr o' - Hlydrolyﬁggftﬂéf!'-acylgy de&\%tlves Eia\ﬂpw pi ligelkipod | N - 9( 8"') One i's

- treated \prdcBdureaaaisiol haVirgahk yng,lkj,ek,tbangi ve: d,| - trans
- 5,6, GaD’étare]aS?iefﬂ@dlle[Eeaml}le 43. hexahydr 0- - -acet oxy- 5 - nethyl - 3.: (2 45

: -heptyl oxy) benzo[ ¢] qui-nol i'n ) - one as-an oil. nme-387 (m IR («CHCl 3):

..580(ketone C-O) 565(e_5H C[err] , s o

o

Rs |
| - Re | o
25 ' Example 47. - 25 _
' dI trans-5,6 6a/3 7, IO 10aa - hexahydro - 1 - acetoxy - 3 (2- heptyloxy) -5- benzoyl- W

] methylbenzo[c]qumolm 9(8H) - one.
, 0o a stirred solution of the product of Example 36, dI - trans -
5,6,6a8,7,10,10aa - hexahydro - 1 - acetoxy - 6p - methyl - 3 - (2 heptyloxy) - _
30 benzo[c]qumolm 9(8H) one (812 mg.)in 2.5 ml. pyridine is added 421 mg. 30
benzoyl chlonde in 5 ml. chloroform. After two hours, the reaction mixture is :
poured onto ice and extracted twice with ether. The combined ether extracts are
washed with water, sodium bicarbonate, dried (MgSO,) and filtered to yield, after :
. concentration and crystallization from ether/petro eum ether, dl - trans - '

35 5,6,6a8,7,10,10aa - hexahydro - 1 - acetoxy - 3 - (2 - heptyloxy) - 5 - benzoyl -6 - 35
. - methylbenzo[c]qumolm 9(8H) - one, m p 108°—1 10°C., Bt :
m/e — 491 (m*) : . S .
Repetition.o thls rocedure but using an equlvalent amount of acetyl chlorlde : Y
in place of benzoyl ¢ lorlde and the approprlate benzo[c]qumolme affords the .
40 . following compound: 40

d}l-trans -5 66aﬁ,7 10 IOaa hexahydro 1- acetoxy 3 2- heptyloxy) 5-
acetyl - 6 - methylbenzo[c]qumolm 9(8H) - one. - .
. mfe — 433 (m*)
_ In_like ‘manner, the remaining. compounds of Example 36 and those of
45 " Example 35 are converted to their corresponding benzoyl, acetyl,. propionyl, 45
butyryl, valeryl, 2-phenylacetyl and 4-phenylbutyryl derivatives by reaction with
the appropnate acyl chloride. The compounds have the formula



Anal ysis: Calc'd for C23H3 04N C, 71.29; H, 8.58; N, 3.6 1% Found: C
70.78; H 8.71; N, 3.27% 78 1,579, 228
78 1,579,228 dl - trans - 5 6 6aferr] 7 8 9 10, 10aferr] - octahydro - | -

acetoxy - 9[err] - hydroxy - 5 - nmethyl - 3 - (2 -
hept yl oxy) benzo[c] quinoline, an oil. me - 389 (mt) IR (err): 2.80 (0-H);

5.70 (ester GO, 5 - - Analysis: Calc'd for [err] C 70.92; H 9.06;

N, 3.60% - ) 5Found C, 70.56; H,.8.95; N356%andd|-
trans - 5,6, 6a[7§rr] 7,10, 10aa - hexahydro,574 78 acet oxy. - 6[err] net hyl -,5 i
3 - (5- p! ;

to: d,|I - trans - 5, 6 6aferr], 7 10, 10a[er@] - hexahydro_- I - acetoxy .- 5 -

rrethyl - Gp - met hyl - (5 -
pent yl oxy) benzo[c] quinolin - 9(8H) - ong
5,6,6alerr],7,8,9,10,10a[err] - octahyd
5 - methyl, - 6[err] - nmethyl - 3 - (5 -
pent yl oxy) benzo[ c] qunol i ne,  which is R
mp. 163-165C. nfe-451 (m+) Exanple 52 N~

15 d,| - traMs - 5,6,6aferr],7,10,1 Cafgrr] | hexahy@rb’ 1 - acetoxy - 5 -
i sobutyryl - 3 - (5 -phenyl - 2 - pentyl ox\Bgenzo[ c] qui nolin - 9(8H) - one.
A sol ution of isobutyryl chlori de (114 ng., 1.07 mmole) in chloroform (20
m.) is slowy addewhmltlkR.ng,rll\Mgnd cR,atrsad definechinoExaghples 35 mach36 and R, is
5,6,6a[err], 7, 10, 10Benzoyhiasstyl propignyl, butymly yglesyly 2-phenylacetylear gxpenylvgleryl.( 5 -
phenyl - 2 - pentyl oxy) benzo[ c] qui nolin Ee%;ﬁﬂm' one 20 (450 ny., 1.07
mol e) in dry gyri du,metrénl 56161:,6,7) IaaMa@Qexaﬁl&}oumd&h'eto@m-t;ﬁe@lgﬁ-ns/safrrlmﬁlpher e. 5
The reaction mxture |(§ M?’@bl Qeaw[dmﬂehmw is then poured

2 .
Ry d,| - trans - _
.-lacetoxy - 9[err]--hydroxy -
p-) P .

.ted

he hydrochlorlde salt

i nt
ice/water (50 m.). % fage he 6'195 | ayer
extracted am th chi op nosae? %rllé odto )socTﬂné g}”ﬁéﬁ“m Blﬁg%t%??{zﬁyde |
conbi ned and #b follomatiny sodiGfiochand bm dﬁd¢ (Acam aih added.ﬁ intjin a 10

foll owed by brine (Fe“kfa g{;{ tll) '0“2150? mcg&%}m "‘@8 sartingt i-on
of the chloroform sfif l]] NF‘H léyé(:ﬁ oppioEEp 15 gﬁ‘? l¥vinges
upon standing. Tritur atch  GatePindldifer QA ok heahﬁafﬂﬂietuea‘ {ielcther lByediphited
crystalline stdid, whlibhaqeousextragedoncdyndre with athen Thecantived ethef OGS are 15
combined, dried and evaporated to yield the desired dI trans - 5,6,6a8,7,10,10aa -
hexahydro - | - acetoxy - 5 - methyl - 68 - methyl - 3-(2- hcptyloxy) benzolc] -
quinolin - 9(8H) - one as an oil.
'H NMR (60 MHz, CDCl,) shows a characteristic absorption- at 2.85 ppm

20  for \N'—CH ,
In hke manner, the following compounds are prepared from approprlate .
reactants:
d,l - trans - 5,6, 6aﬁ,7 10,102« - hexahydro - 1 - acetoxy - 5 - methyl -3-(2-
o heptyloxy)benzo[c]qumolm 9(8H) - one, an oil.
;\}5 d,l -trans - 5,6,6a8,7,8,9,10,10aa - octahydro - 1,9 - dlacetoxy 5 - methyl - 65 - 25
- methyl-3-(Q2 - heptyloxy)benzo[c]qumolme, an oil.
m/e — 445 (m*)

In addition, the followmg compounds are similarly prepared:




ng.), mp. 128[err]-129C. 30 Concentration of the hexane filtrate

gives 121 ng. of oil. 30 Exanple 53. d,| - trans -
..5,6,6[err],.7, 89 10 10a - octahydro - | - acetoxy - Qrprrl - hydroxy -_5 -
iso - butyryl - 3 - phenyl - 2 - pent yl oxy) benzo[c] qU| (ol i ne. Sodi um
_porohydride (38 ng., 1.0 mmole) is slowy added to a solution of d,| - 35
ms - 5,6, 6a[err],7,_| O,lCa[err]- hexahydro - | - acetoxy - 5 - isobutyryl
--(5 - phenyl "’ 35 2 - pentyl oxy) benzo[c] qui nolin - 9(8H) .one* (260
,760. 529 mml e) in absol ute qtﬁ@ml (20 .) 5-10[err]. undeg a nijtrogen
acidified vm th 10% hydr ochl OIQ C aC| d e et hanol is renoved by

concentrati on under reduced .4f ess g.'r (10 m.) i's added to the 40
remai ni ng sol ution which i e = Hﬁth ethyl acetate (2 x 50 m.).
The 40 extracts are canbi \ shd W|th brine and then dried (err).
Concentration in vacuo affong | e conpound as an anor phous salid
(213 ng.) which is used w r -purification. Exarrple 54. 45

d,I - trans - 5,6,6aferr], f]_- octahydro - 1,9/3 .- dia etoxy -5

- isobutyryl - 3 - (5 - R4 -‘phe’tyl - 2 =7penWyl oxy) benzo[ c]-qui no - Under
a nitrogen atnosphere, aso1ut| n.-of d;I - trans - 5,6,6a[err], 710 _
1Ca[err] - octahydro - | -RsacetR&y - 9[err] - hydroxy - 5 - |sobutyryl - 3
- (5 - phenyl - .2_- pent - OXY) ‘benzo[ cl qui nol i nen/@13 ny., 0.432
ol e) in_tet rafy¥of ur %4(5311 )Rlos 5Be  MilBled to®@)slurry of Lithium
al um num ™ hygy de (100 ng., 2.6.nmole) in 50 tetranhydrofuran (5 m.)

at roomtenpqeréture ‘The mxturﬁe is stirred overnight and then water (0.1
m.), 15%Ge0HurChygChli CH; sdf uti G ( OLIIH M 94°-MChat M9 (0.3 m .) are
added. It is en filtered under nitrogen and the filter cake washed wth
tetrahydroqu (2 x5m. )..The combined filtrate and Wash sol ut|0n~ are 55
concentra,t@.dcm-(a:rrmm SOHI IH(O CH g—-)H o ol _ o

55 The 0|I |s dIS Ived der_nitr en B Jd {1 andthe sol ution
cooPed t o~9c! t anhgﬁflde (1 '” lé% 109 £ g%l [ring,>to the -
pyri di neu,@p{hutmgrgaland the reactl on mxture st rred for 30 minutes at OC. It
is then dextrac ed-with ethyl acetate (3 X

25 m.). Th@a’éﬁtf?fébﬂ'&% é{ n@ %i ;@ ed Wit h- br| ne, dried
18 §
( Myg®t) aﬂgabcsgncentrate B¥&n i’ 1 . The 10
- Calc’d for CpeH,O,N: C, 74 80; ‘H,;7.85; N,3.12%
Found: C 74.66; H. 8.05: N 2 66/o
m.p. 69°—75°C. as the HCl salt. _
' : *Analysis: _ _ o .
15 Calc’d for C,,H,;O,N: . C,74.45;.." H, 7.64; N, 3.22% . 15
: Found C,73.89; H 7.51; N, 3.04% T

Example 49 -
Repetltlon of the procedure of Example 48 but usmg the compounds of o
- Examples 34—39 as reactants affords compounds having -the formula below >
20 wherein R, R;, R,, Z and W are as defined in said Examples : o 20

Exaimp le 50.
dl- trans 5.6,6a8,7.8,9,10,10aa - octahyd_ro 1,9 - dihydroxy - 5 - ethyl 6[5 methyl -
-{2- heptyloxy}benzo[c]qumolme
25 To a solution of 100 mg. lithjum alummum hydrlde in 5 ml. dry tetrahydro- 25
' furan (cooled in an ice/water bath) is added dropwise a solution of 90 mg. d,/ -
trans - 5,6,6a8,7,8,9,10,10aa - octahydro - 1,9 - dihydroxy - 5 - acetyl - 63 - methyl -
3-2- heptyloxy)benzo[c]qumolme in 3 mi. tetrahydrofuran. After the addition is
complete, the reaction mixture is heated at reflux for one hour and is then allowed
30 to cool to room temperature. Equivalent amounts of water, followed by 3N 30



79 1,579, 228

79 oil is flushed with nitrogen and chronat ographed on silica gel (40 g.)
usi ng benzene/ether (9:1) as eluant. Fractions of 10 m. each are

col l ected. Fractions Z-10 are conbi ned and concentrated to an oil (109
ng.). me - 521 (mt) 5 Analysis:Calc'd for [err] C 73.67; H, 8.31,; .
N, 2.68% 5 Found: C, 74.33; ‘H-8.89; N 2.23%'H NWR -/t
(60 MHz) [err] (pprr) 7.22 (s, 5H, aromatic), 6.05 (d, I H, ' : >
aromatic), 3 90(f, | H, ar omat i C) - 4 90( bs, | 576 O(bs : :
1H), 3. 10(d, 2 , 55— —3
(s, 6H [err]), '1. g;gtag_sgxm hydro. qysare ed,F@er Itang_p:gc:gitzﬁ flltqedjgnt{ltdje fimqte
[err]), 1.8-3.0 (Varcp%eﬁp ate z.'é ‘to yig ?‘I&e‘% c{)Nd:H'g erivative’as an ol

CH3 Exanple 55. dl - tSﬁ:ﬂﬁrly. 558yl eﬂérivat?weg-(bflﬁhﬁh{ﬂl& 47 hexf%hmﬁoto the - _
hydroxy - 5 - acetyIcosresﬁpndmgrmallqyloraile derinaivésylaging the formuld 2. - 5
hept yl oxy) benzo[ c] qui nol i ne 15 E"I phenyl:met hyl phesphoni um broni de
(742 ng., 2.12 nmole) is added to a- sol utlon of sodi.um hydri.de . (0.95-
g., 2.0 mml E%JI n di met hyl sulfoxide (59 nl.) .
I's then heated at 70[err]. for three pd aft
5,6,6a[err], 7,10, 10aa - -hexahydro-1 -
methyl - 3 - (2 - heptyl oxy) benzo[ c] qtipe
mml e) in dimethyl 20 ‘sul foxi.de (5
m xture is' heated at 70C. over ni gh®5—amg
m xture of .ice and water containi-ng sodiu
aqueous m xture is extracted with bengﬁ_ne, dried (err)" -and evapor at ed

under reduced pressure to give the cru duct. ‘It is- purrfled by colunn
chronat ogr aphy. over silica i n_hexane-befzene (1:1):

Sinilarly,*the. renaih¢eig ‘ke‘g Z gpd Mase pasdetinedn said E’@H‘PFFeﬂ"éan‘szi‘F”ékY(‘:%"rﬁ}'@'ﬂt ed to
25 their correspondi ng 9-nethylene deri v%%r}{ §5] Exanpl e:56. d, | - trans -
5,6, 6a[errf, 7, 8,09 | @) | Minh €5,6,4ap;7 8I0ADA O ahydro Jityldjtﬁ)gyhydnﬁcy 5eamr 9 -
hydroxy - et u9| - 6] efbr-|phenyine htyloxyyieuw@umolhet ony benzot[c] qu1 nol i nem.

- o2 _somgqfwmw D AL S

50C. ‘The" react ion mxture-
‘which d, I trans-ﬁ-' :
5 - acetyl B[err]..
‘ 8H) one(O 858 g. ,;.-_.0
aelded The reaction -

ed and poured into a
carbgga'(\d(lz 5.9.). The -

hexahydro - | -- hn é mnﬁt’:tlaiﬁtnle (i nﬂ) ratu; ,foll
hept yl oxy) benzo[ cl quy aadmnmey aﬁdgde (0262g1 Ehe rbmloﬁ oﬁxtahydnofedrfanor(eBO

m.) at 0-5 CI$ is h@gé'@l" eﬂlelp smnsnm fut?é tbaﬂ !tnnl ‘of acetic -
1s idi

t et rahydr of uran ( bofgfa "hlfﬁ'mh (s

for
addition the reacti @b m uﬁ@cdnae HP Ader rotRded $HeRYCAb Wh en dmuma
and then treated with water (50 ml.), the pH then adjusted to 9—!0 by means of aqueous sodium
‘ .20 . hydroxide, and the alkaline mixture extracted with ether (3. x 200 ml). The 20
combined ether extracts are washed with- brine, dried (Na,SO,) and concentrated :
. under reduced pressure to a clear oil. The oil is then dissolved.in 507, ether-hexane
. and charged to a silica-gel column, The column is eluted first with 50%/ ether- -
, ' hexane followed-by 60%, 70% and 75% ether-hexane. The eluate is monitored by - :
\_25 ° thin layer chromatography (ether-10, hexane-1). The first product collected is d./ - -5
. " trans - 5,6,6a,7,10,10a - hexahydro - 1 - acetoxy -.5.- methyl (5 phenyl -2-
pentyloxy)benzo[c]qumolm 9(8H) one. (0 125 g.). . . ' o

, m/e — 435 (m*) .
Analys1s Calc’d for C,,H,,O.N 'C, 74. 45 H 7. 64 N 3. 22/
- - 30 . Found: C7406 H777 N331°/ : C 30
s Thc): second product is the 9a—hydroxy dlastereomer of the tltle compound
Te L m/e — 437 (m*") o
" Analysis: Calc’d for C,,H,EO.N G, 74 ll H 806 N 3 20/ i
35 : Found:- C,73 96 ~H,8.34; ‘N, 300°/., ) . 3%

The third product is the 9/i-hydroxy dlastereomer of the tltle compound o

). -
m/e — 437 (m*') e 87 P
' © Analysis: Calc’d for C,,H,,,O.N C 74 ll H 806'-‘ N 320/ i

40 "Found: C,73.56;: H,7.86; N,321% .

- oo {0.7g

Slmllarly, dl trans - 5,6,6a8,7,10, 10aq - hexah dro: 1° “acetoxy =3 a2 1 40
heptyloxy)benzo[c]qumolm 9(8 )one is treated w1th formaldehyde : sodlum e
cyanoborohydride to give: . T

d[ - trans - 5,6,6a8,7,10, 10ac - hexahydro -1 acetoxy 5 methyl - 3 (2 -

45 . heptyloxy)benzo[c]ilumolm ‘9(8H) --one as an onl o 4
- " ‘m/e — 387 (m S T

IR (CHCL): §. 80 (ketone C—O), 5.65 (ester C—O)
Analysis: Calc’d for C,,H,,O,N: C,71.29; H,8. 58 N 3
Found C,70.78; H,8.71; N 3.



35 with water to deconpose excess hydri de.

35 The reaction mxture is then warned to 500C. on a water bath and 3N
sodi um hydroxide (3 m.) added foll owed by dropwise addition of 30%
hydrogen peroxide (3 m.). After addition, the mxture is held at room
perat ure for one hour, potassium carbonate (1.5 g.) added and the
ahydr of uran | ayer separated. The 40 aqueous phase is extracted
ifgh/tetrahydrofuran (3 x 10 m.), the extracts 40 conbi ned, dried"
(WO&) and concentrated to gi \/1957§bg product . Purlflcatlon i's ﬁ;chl eyed by

col-omm—chronatoyr apy UII L Cd EI TCT - ITEX AT Hke ner, the
remai ni n%e%\fré '9(; G ﬁﬁg@ - %ﬂﬁf %""r"l"y § Y85 "3V wiher ei n the
1- hydroxy ¢ B ro (b cét Iatlon and corrpounds of 45 =
fornmul ae IIImmUH ]-2)801 eﬁelNH: ps. are rotected by acetyl ation or
45 &l kyl at i Malmseceleﬁw& Q4 P2’c rret hyl-ene desi vati ves.
The N aggs yl amugmﬁm m’c m‘béhﬁt Bxksgroups and
~acetyl oxyphél; ups peditPlokyOle ]@.dn i(ﬂ O)Qﬁe@’&idﬁﬁted canmpl e 57 0 d, | -
7,10 - dl hydii e teand - 5616 xiPac - Bexahyd?o - 1 @ty*}o-x )b@ﬁtzb{@qqm noI - 9(8H)
Be sodipricls ~7 ’@nﬂi lxy.zsmow?cet Eipgyenvirond
' hydroxy me%h] "s' ,ﬁolHE h-is one et hyl ene

ket al . ed%&hé)ﬁy chlﬂm esaltt hem363° dbﬁ’(ﬁaB 7 - tetrahydro - | - hydroxy -
3 - (2 - hept/g/l—451dm§7) benzol clquinolin - 9(8H) one (0.50 g., 1.52

mol es), ethyl ene gl ycol } 70 mol es) and )
p- t8l uene(ﬁ”'tia%'.i%tﬁﬁ?% anQO yavég acet%§y-g-asoﬂutﬁﬁ ml $RehylL N 48 benzene
(25 'm .) 1's 2heaktkyibe nzblefqhzwlinf-orsmsom nut es. roduct water is

azeot ropi cald lutlenrgﬁ/lm!’utﬂ%ehlml{llé ﬁl@f’%ﬁ“‘m’ ﬂ%@@&“?s taken up in a

h
m xt ure ?Z‘%‘Yl}ﬁéfdace y fﬂfl?gég&ml‘é‘? h§ c Themor ganl c
! ay@ 1.5 SD 107 mmole) in dry pyndme (l 5 ml) at 0°C. and dade
80 separ eamo mixatrelis atireed fag ﬁwdmgrssod:hsmhnnmomadMate sol ut i on,

‘dried (erlF ro gﬁ?g lazer SFP nq e E]ygjmt ogr aphed on
a0 “;a ma’:l fd"ﬁﬁ‘&;ﬁﬁ“ o ’{é%ﬁha' v R
coI act e ﬁéat Mg&e)g nﬁutibn gi ve 203 ny. of
t he et hylyehev 5il whlch sobifies mntsrmdhex %@FIQP ﬁ E g °"an° : o

5/e - 379%’)?@3‘ ‘Il‘%e,e?‘f‘s;alg‘egg“i l)"h(°§d?)€’t°ﬁ £5d; by "?thml@“ Eﬁ%“&“ H stret ch).

Concentration of the hexane filtrate glves 121 mg of oil. 30

Example 53.
d,l - trans - 5 6 6a£ ,7.8, 9 10 10« - octahydro - 1 - acetoxy - 9p hydroxy 5 tso -
- butyryl - 3. pheny 2 - pentyloxy)benzo[ciquinoline. - .

_ Sodium borohydude (38 mg., 1.0 mmole) is slowly added to a solution of di- S
35 . trans - 5,6,6a8,7,10,10aa - hexahydro 1 - acetoxy - 5 - isobutyryl - 3 - (5 - -phenyl - 35

2- pentyloxy)benzo[c]qumolm 9(8H) - one (260 mg., 0.529 mmole) in absolute i

ethanol (20 -ml.) 5°—10°C. under a nitrogen atmosphere The reaction mixture is .

stirred for one hour and is then acidified with 10 % hydrochloric acid. The ethanol is .

removed by concentration under reduced pressure. Water (10 ml.) is added to the - ]
40 remaining solution which: is then extracted with ethyl acetate (2 x 50 ml.). The 40

extracts are combined, washed with brine and then dried (MgSO,). Concentration

in vacuo affords the title compound as an amorphous solid (213 mg. ) which is used

without further purlficatlon

' Example 54. = _
45 d l trans - 5, 6 6a[3 7, 8 9 10,100a - octahydro 1,98 - diacetoxy - 5 - lsobutyryl .3-(5- 45
phenyl - 2 - pentyloxy)benzolclquinoline. _ s

Under a nitrogen atmosphere, a solution -of d,/ - trans - 5,6,6a8,7,10;10a« -
octahydro - 1 - acetoxy - 98 - hydroxy - 5 - lsobutyryl 3-(5- pheny 2 - pentyl - .
' oxy) - -benzolclquinoline . (213 mg., 0.432 mmole) in tetrahydrofuran (5 ml.) is ' =
- 50 added to a slurry of lithium aluminum hydride (100 mg., 2.6 mmole) in 50 ¢
: tetrahydrofuran (5 ml.) at rooin temperature. The mixture is stirred overnight and - S
then water (0.1 ml.), 157% sodium hydroxide solution (0.1 ml.) and water (0.3 ml.)
_ . are added. It is then filtered under nitrogen and the filter cake washed with .
) : tetrahydrofuran- (2x 5 ml.). The combined ﬁltrate and wash. solution are o
.55 -concentrated to-a reddish oil (0.174 g.). 55
The oil is dissolved under nitrogen in pyndme (1 ml ) and the solutlon cooled '
to 0°C. Acetic anhydride (1 ml.) is added, with stirring, to the pyridine solution and
the reaction mixture stirred for 30 minutes at 0°C. It is then poured into water (25
: ml.) and extracted with ethyl acetate (3 x 25 ml.). The extracts are combined,
60 washed with brine, dried (MgSO,) and concentrated to a brown oil (184 mg.). The 60



TMVS [err] NWR (60 MHz) [err] (ppm: 5.7 (s, 2H, aromatic), 4.0 (s, 4H
ketal ethylene) and absorption for remai ni ng protons. 10 Fracti ons
42- 65 are conbi ned at ec 5 g0 0 0 B
solid. Trituration of the SO|Id in ether-pentane (1:1) glves 85 ng. of 7.10

- dihydro - I - hydroxy - 3 - (2 - heptyl oxy)benzofc]quinolin - 9(8H) - one
et hyl ene ketal, mp. 171 -173[err] me - 371 (mt); IR (KBr): 2.98[err] *
(0-H). 15 - [err] NVR(60 MHz) [err] (ppm: 8.6-(s, IH C6 aromatic),..
6.6 and 7.Q (bgg 15 2H, aromatic), 4.1- (l33924H ethylene ketal), 3.9 (Bbsg,
2H C- 10 net eneJ, TNV en

ot oney: s o hoE SR Oy e el B e B0y v
for [err] G 71.13; H—I(Yalﬁ7cpmbine<3a|7d78®2ﬁtrated to an oil (109 mg.). ' ~  Found:

C,71.19; H 7.67; N, 3. 6%%—]5131 ! n I )a- hexahydro-
3‘%’ SE h% %ZOE%E&] rﬁ)%z - 9(8H) one’

1-hydroxy - 32 (2- hepP3hsssaly
et hyl ene ketal is converted to d,| " dré --I - -'3 -
Cpéy; (PPOBH. 22— (s06H, eltom,'ltl@néokéd alH, 25

- heptyl oxy -6 - rret hy1Pb(NMR1[(61] quilz)
me -385 m+L/ T 1c) argm 0 (bs 4. H i&
Lerr] NWR (60-Mi) Eé’m e %aﬁ&%ﬁ o .%%ah@vé% ¢ W)

.7 (bs, 1H, phenolic H, I'ene ke% bs, 2H" 10
[err] ), 3.11qbt, lstLZIC-Bﬂt@I—ﬂ.))lSQn)SlQS(d QH, )IO—E’SQ)(V@mble 2¢iainc- 7 10
-[err]-), and ot her inghsaomd.i ons for remaining' prcpns. 30 : In like
manner, the conpounds of Exanples 29 31 a;aempcgnverted to 30. conpounds
hawngtheforrmlae and[ g rel], .7, 1 \ferr]

Hexahydro - | - hyd X)hethyl fg%) (22 h Foﬁyfmzo zlun: rb)ﬁeg %fe%]qp ﬁnf% 9‘135.'

benzol [c] qui ngdin - henylmétbyl phosphomum bromx e (742 mg., 2.12 mmole) is added toa 335

Equi nol ar anounts o C3-QIm, dimethylrsalfxide (50 ml) at -

5.6, 6a[errd, 7,10, 10% gofl}wrea%l%l( ﬁeqth;n%eate ggﬁg rtMaftﬁﬁymgndzl: 3 .
(2- heptylthl 0) benzaeptylf;@i hHo[tMuirldlin 52 --on@M@.369 @ ole) i dimhylr e of
chl or of or nt an20 acet sutfoadc €0 )1s3 dedn’ﬂwrrbdworl Bixture mmemd<att00°é3 stermiglacanior one

hour at room tenper Hepycacledy fixture s"’g ﬁa'ggﬁ%?‘a‘! g .
washed wi _t h water, ﬁ;tagé r l@ e?}‘&éﬁéﬁag éﬁl Y ecru p:;‘(ﬁgf It 1se purlf:egd by

: column chromatography over silica gel in hexane-benzene (1:1). _
25 Similarly, the remaining keto derivatives described herein are converted to 25
: their corresponding 9-methylene derivatives. : '

Example 56.
d,! - trans - 5,6,6a8,7,8,9,10,10aa - octahydro - 1 - hydroxy - 5 - ethy! - 9 - hydroxy -
, methyl - 6B - methyl - 3 - (2 - heptyloxy)benzolclquinoline. .
30 To a solution of d, I trans - 5,6,6ap,7,10,10aa - hexahydro - 1 - 5 - acetyl - 6;5 - 30
methyl - 9 - methylene -3 -(2 - heptyloxy)benzo[c]qulnohne (0.855 g., 2 mmole) in. .
tetrahydrofuran (30 ml.) at 0°—5°C,, is added dropwise a IM solution of diborane
in tetrahydrofuran (borane-tetrahydrofuran complex) (6 ml.). After the addition
' the reaction mixture is held at room temperature for 30 minutes and then treated
(U35 with water to decompose excess hydride. 35
The reaction mixture is then warmed to 50°C. on a water bath and 3N sodium
hydroxide (3 ml.) added followed by dropwise addition of 307 hydrogen peroxide
(3 ml). After addition, the mixture is held at room temperature for one hour,
: potassium carbonate (1.5 g.) added and the tetrahydrofuran layer separated. The
40 aqueous phase is extracted -with tetrahydrofuran (3 x 10 ml.), the extracts 40
combined, dried (MgSO,) and concentrated to give the product. Purification is
achieved by column chromatography on silica gel using ether-hexane. ,
In like' manner, the remaining 9-methylene compounds of formulae I, HI and
IV wherein the 1-hydroxy groups are protected by acetylation and compounds of
45 formulae II and IIT wherein the 5—NH groups are protected by acetylation or 45
"~ alkylation are converted-to their corresponding methylene derivatives. The N-
acetyl groups are, of course, converted. to N-ethyl groups and acetyloxy groups are
converted to hydroxy groups. . , _

Exam le 57. '

50 dl - 7 10 - dthydro I hydroxy 3- {2 heptyloxy)benzo[c]qumolm 9(8H) one 50
ethylene ketal and d,| - 5,6,6a,7,10,10a.- hexahydro - I - hydroxy 3-(2 - heptyl - _
oxy)benzo[c]qumolm -9(8H). - one ethylene ketal..

A suspension of d,/ - trans - 5,6,6a,7 - tetrahydro - 1 - hydroxy 3-(2-heptyl -

: oxy)benzolc]quinolin - 9(8H) - one (0.50 g., 1.52 mmoles), ethylene glycol (0 43
55 . ml, 7.70 mmoles) and p-toluenesulfonic acid monohydrate (0.28 g., 1.46 mmoles) in 55

benzene (25 ml) is heated at reflux for 45 minutes. The by-product water is

azeotroplcally removed. The dark suspension thus produced is taken up in 2

mixture of ether and saturated sodium bicarbonate solutlon The orgamc layer is



dryness to give the title product. In |ike manner, the thio ethers of
Exanpl es 31, 33, 35, 43-47, 49 and 50 are oxidized to the correspondi ng
.._I':'.Qlll f ﬁVI des- 1. 1 i l.;?q 2208

81 Exanple 59. dl - trans - 5,6,6a,7,10,10a - Hexahydro - | - 6p - nethyl -

3 : (2 - heptylsulfonyl) - benzo[c]quinolin - 9(8H) - one. The procedure of

r ple 58 is repeated but using two equivalents of m 5 -

br oper benzoi ¢ acid or OX|d|2|ng agent per nole of thio ether reactant to
. the th|o ethers of Exal D) €s

31 2 4 . o, ] ‘
_ Exanple Gieparated washed w1th Eﬂhtat;dn ettuheo umdma:boeatefsolﬁﬁmmlned 57 but usi ng t he
approprl Fg econaegtr %'\2& omatogmphed g siivz gehd the - -
 appropri a fi%&ﬁ.é&"é?ét é%'tnbtff %ﬂd&t Al b’tf‘éﬁ Ry REEU!
- H- X's- al kyleednof th bekﬂv ve.l S oxygen or- ur and al’kylene has from 2
: to 4 carbonlmkoﬁﬁ7 ds the conpounds haV|n the: formilae: [err] R6
" Exanpl e 61. I&I(CH%)GZ%& tuperppgitipn, pf Nyl and) Ok sttt“"“"'tmrphol i nobut yryl oxy) -
6lerr] - WEtthrhMR%o Midz) s $OK ﬁt@%&hﬁ] Q! 41 keta?(8H) - jone. To a
% 62 %ﬁ et’m) ¥ NI, ke ethyl -

'_

- solution of: d, |- rahydro- -7 hy roxy - 6[err]
- ( ﬁ’r Ofthyle“eh Tolons. n 1.5 mmol e)
in Uty ”Estoﬁ&ﬁ i ,E?é}h gﬂ‘ce tr Qﬁ%f’ f,‘?‘lobutlyrl c acid
hydr ochl of I 4@ -glepty dHsILIquinél m@e&&h qu at room .
tenper at ul’le°—uh7<3e¢ a nitrogen atnos ere 0 1 M sol ution of .

di cycl ohexy|®arbdli (Mide ||I\Rr‘:§?ﬁy? éocrﬁ)orl de (12.5.m ., '1:5 mmwl e)
‘addegl dropwfﬁqmn%mgz @i 8.6 Sk, fLe %mttalyrs%anhbotﬁd then,fil tere.d

28 8 EHRRL RS ﬂa‘?&i %et(asn,tsﬁb@ zwg%ﬁ_wg&pg}tg pur'f'ed by

col um thls.procedure
but usi ngemhmngpmcmprl at e react ants of for mul a: : N
. Analysis: Calc’ dforC »HaON: C,71.13; H,7.87; N, 3 77/,

2 Found: - C7Il9 H767 N361/,,. o Y
. In hke manner, dl 5 66a,7 10,10a - hexahydro 1- hydroxy 3- (2 heptyla- - L
oxy) - methylbenzo[e]qumolm 9(8H) one. ethylene ketal is converted to d,/ - . oo T
7,10- dthlydro 1 - hydroxy - 3 (2 heptyloxy) - 6 methylbenzo[c]qmnolm 98H)- - -
: one ethy ene ketal,. = S ' '
25 m/e — 385 (m*) o ' _ . S 25

'H NMR (60 MHz) 8CDC1 (ppm): 6.8 and 6.4 (two IH doub]ets, aromatlc),'

5.7 (bs, 1H, phenolic), 4.0 (bs, 4H, ethylene ketal), 3.9 (bs, 2H, C—10 —CH,—),
3.1 (bt, 2H, C—8 —CH,~), 2.5 (s, 3H, 6—CH,), 2.0'(bt, 2H, C—-7 —CH; ), and
other absorptions for remaining protons.’ )
30 In like manner, the compounds of Examples 29--31 are eonverted to 30
s compounds having the formulae _ . :

: Example 58 ' ' ' .
- o d)-s, 6 6 7 10 IOaaeHexahydro - hydroxy 6[5 methyl 3- (2 heptylsulf nyl) o _ '
35 - benzo ]qumolm 9(8H) - one. - 35
S . Equimolar .amounts of . m-chloroperbenzmc acid and d! - trans - -
5 66ap,7 10,10aa - hexahydro - | - hydroxy - 6 - methyl - 3 - (2 - heptylthio)benzo -
[clquinolin - - 9(8H) - one are added to a mixture of chioroform and acetic acid (2: 1)
. - and the reaction mixtare stirred for one hour at room temperature. The organic - o
40 phase is then separated, washed with water,’ dned (MgSO4) and evaporated to 40 -
: drynéss to give the title product o
In like manner, the thio ethers of Examples 31 33 35 43—47 49 and 50
dre oxldtzed to the correspondmg sulfoxides. = _



and the appropriate al kanoic acid or acid of forrmula (err) affords the
follow ng conpounds: O [err] wherein [err] Z and Ware as defined in
Exanpl es 29, 30 and 31. 82
1,579, 228 '
obt ai ned as their hydrochloride salts. Careful neutralization with sodium.
hydroxi de affords the free basic esters. Exanple 62. 30 d |l -.trans -
5,6,6alerr},7,8,9,10,10a[err] - Cctahydro -1 - (4 - N - piperidyl -. &
) - 309 - hydroxy'- 6[err] - methyl, - 3 - (5 - phenyl - 2 - g .~

L

. O CA J . SQUT UL T UIT Ul Ul
] - dixemplgd®o - 1,9 - di - hydrox
0.10a ;_Hexab!efm yl.088) wetl oP clifubersbalw!y-1. o
P uY PO ) Léggnﬁﬁfﬁfﬁlk q@peét@@ﬁb’ﬂlj--ﬁs}ng't%o"% @eflents of m- :
4- N-pi peri dyl bgt yr i GhRfdperbeBicQrid orxidzing ageh® peUmb5id 4f thio etherTeactamdiocgiye and s
di cycl ohexyl car bodi. it & gompsirgl.g. , 2. 78 nmpl es;.' The reactiaon mi xg.ure is -
stirred at” 25C. for 6 hﬁ@uﬁa&y,élmhlfﬁ@ﬁrse%agmlef'yp 3,35, g§—47.49 and 50 are oxi ized >
1,579,228 -, ‘totheirsullonyldenvalves. = 83 12 hours and filtered. _
EvaporatLon.6+‘the filtrate and trituratiExampit 60.ne resi due with ether gives
1.3 g. ‘of solit@ of theFnl '

(ester C=0, 6.13 a mg?'ﬁﬁgg%ggﬁgﬁggﬁ_ @?ﬁéé@%&?ﬁ%ﬁ%&%r? Do .

pentyl oxy) be
trans - 5,6,
6lerr] ‘ net hyl - 3d,] - ¢rgns_-

of this solid on 0. {ndMikylet ffom 2 to 45dattof ditdhi! affd Jérhsvan

met hanol - net hyl ene ‘dorefulaer i de .affords the free - 5 base, d,|- trans -
5,6,6a[err];7,8,9,_lO,%ﬂm@Qenh - octahydro - 1 - aﬂﬁ?lﬂne I peridyl -
butyryl - oxy) 9 - hydfoxy - 6 methyl -~ 3 - (5 phenyl 2 - :
pent yl oxy) benzof ¢l qui nalgine. x14 NVR (60 MHz) [err M Xbpmx!1. 12 (d, J=7 He, -
C- 3 side-chain nmethyl), 1N (d, gﬁp Hz, C Gugethyl) R,tmo ArH) and
7.16 (s, 5). 150 jat e cess hydrogenis
chloride in ether yields .

t of this free bag

-

S ._Q"’_R4 N -w '|“ W

: ' - Example 61. o
d,1 - 5,6,6a,7 - Tetrahydro - 1 - (4 - morpholinobutyryloxy) - 68 - methyl - 3 - (2 - heptyl -
. oxy)benzo{clquinolin - 9(8H) - one. S :
- To a solution of d,! - 5,6,6a,7 - tetrahydro - 1 - hydroxy - 6 - methyl - 3 - (2 -
20  heptyloxy)benzolclquinolin - 9(8H) - one (0:51 g., 1.5 mmole) in dry methylene 20
’ “ chloride (25 ml.) is added 4-morpholinobutyric acid hydrochloride (0.315 g., 1.5 )
mmole) and the mixture stirred at room temperature under a nitrogen atmosphere.
A 0.1M solution of dicyclohexylcarbodiimide in methylene chloride (12.5.ml., 1.5
. mmole) is added dropwise and the mixture stirred for 24 hours. It is then filtered
25 ~and evaporated to give the title product which is purified ‘by column 25
- chromatography on silica gel: , e :
, Repetition of this procedure but using the appropriate reactants of formuia III
and the appropriate alkanoic acid or acid of formula HOOC—(CH,),—NR,RyHCl
affords the following compounds: E . ' .

wherein R, R;,.' R,, Z and W are as defined in ‘Examples 29, 30 and 31.



di hydrochl oride salt as a hygroscopic powder. Exanple 63. dl - 5,6,6a,7 -
Tetrahydro - 1 - (4 - N - piperidylbutyryloxy) - 6[err] - nmethyl - nethyl

. -3.-(5 - phenyl - 2 - pentyloxy)benzo[clquinolin - 9(8H - one
hydr ochl ori de. 15 To a 25C. solution of d,1 - 5,6,6a,7 -
rahydro - | - hydroxy - 6[err] - methyl - 3 - 15 (5 - phenyl - 2 -

o) yl oxy) benzo[ c] quinoline - 9(8H) - one (550 ny., 1.41 mmole) in
ﬂz yl ene chloride(26 m.) is added 4 - N - plperldylbutyrlc e0|d

I L€ de (319 ny.

and drcyclohexylcarbodr

gchloride (291 ng., 1.41

1en
cooled to OC and filtered. 20 R, Evaporatron of the filtrate and"
trituration of the resid grves 800 ng. of - 20'dl - 5, 6 .6a,7 -
tetrahydro - I - (4 - N - prﬁbrrdylbutyryloxy) 6[err] - nmethyl - (5 -

phenyl - 2 - pentyloxy)bauXGHqum;nolrne --9(8FD one - hydrochlorrde as a
hygro- scopic yellom/powgﬁiCH)QHQCHC13) 2.92, 4. 14 (HN=), 5.69 (ester),
273

6.00, 6.20 and 6.40 u In I'ike manner, dl' - trans -.
5, 656a[err] 7,8,9,10, IOaacocmm.ghydro -1 - (4 - N -. 25
nDrpholrnobutyronxy) szroxy - 6[err] - methyl - 3 - (5° ~~-"phenyl - 2
- pentyl oxy) - benzofclqdﬁﬂsf Y¥RHhydrochl oride is prepared from4 - N-
oot anyaro o176 S OF hyar codgmy fans - O B Saberr ]( 5" Shenet o
pentyloxy)benzo[clqurnoIKﬁXCHaUKELh - IR (KBr). .00, .3.75, 5.67 (ester

- C=0), 6.15 and 6.30 [err] 30-Srnilarly, t he
remai ni ng conpounds of fcﬁ?ﬁﬁﬁéNV“*VP [err] and 1V desciibed herein are

converted.to basic ester SCQCHHAHHr oxy group at the |-positith. Esters
wherein the: [err] noi ety é?ﬁ the follow ng.values are prepared: [err] 40
Exanple 64. d,| - 7,10 - 9ﬂro - I' = hydroxy - 3'- (2 - heptyl oxy) -
-nethylbenzo[c]qurnolln -cON@;H,); one Ethylene Ketal. A solution of d,| -
7,10- di hydro - | hydr o g 3- (2 - heptyloxy)benzo[c] - quinolin -

" 9(8H) - one ethylene ket &f T@%ﬂsng 1.0 mole) inether (50 mM.) is 45
sl'ow y added to an i ce- co¢@k§gjugugn»of methyl -1ithium (44 ng., 2.0 ol e)
in ether (25 m.). The 5- [ithio-6 6- met hyl derivative thus obtained is

di 880l ved in dry ether arfeOCHRN&@HYith dry oxygen to give, aft®er .
filtration and evaporatrqaoeﬁhdgg | vent, the title conmpound. Hydrolysis

of the ketal accordlng to st rocedures-affords the 50 . 9- ket one.
COCH,-pyrrolo : o S : - .

. CO(CHz)z-morp‘holino o
o ._ CO(CHz) N-butylplm@no B B S |
I : o CO(Cﬁz)af_pyrl‘ol_ldmo_ o S e
* CO-morpholino -
CO-pyrrolo -
CO_N'(m°thy1)Piperazino |
25 o ‘ | . | o

| | | COCH(CHs)(CHz)z-plpendmo

4

Basic esters are obtained as thelr hydrochlorlde salts. Careful neutrahzatlon- '
with sodium hydroxide affords the free basnc esters. :

Exam le 62. ' e o
30 d,l - trans - 5,6,6ap,7.8,9,10, 10aa Octahydro l-(4-N plperzd ! - butyryloxy) - 30
9 - hydroxy - 6p - methyl - 3 {5 phenyl 2- pentyloxy}benzo[c/t}umalme hydro- :
chloride.
To a 25°C. solution of d,! - trans.- 5 6 6a,B,7 8,9,10,10aq - octahydro 1,9 - di-
hydroxy - 68 - methyl -3 - (5 - - phenyl - 2 loxy)benzo[clqumohne (1 Og 2.53

35 mmoles) in methylene chloride (20 ml ) is ad ed 4-N-piperidylbutyric acid hydro- 35
chloride (0.524 g., 2.53 mmoles) and dicyclohexylcarbodiimide (0.573 g., 2.78
mmoles). The reactlon mixture is stirred at 25°C. for 6 hours and then cooled for



Repetition of this procedure but using the conpounds of Exanple 57 and the

appropriate alkyl lithium aralkyl lithiumreactant or, when [err] is
hydrogen, |ithiumalumnum hydride, affords com)ounds havi ng the formul a
84 1,579, 228 -

84 [err] wherein Z and Ware as defined in Exarrple 57 and [err] is methyl,
n- but yl , n-hexyl,benzyl, phenet hyl, 4-phenyl butyl or hydrogen. Exanple 65.
5 * General Hydrochl oride Salt. .Formation.

5 Excess h'dro n chloride is passed |ntoll7§ kutlon of the appropriate 83 -
benzo- [c]q
separ at ed and re- ct BQ“&H“F‘ @ere §> 13 aédéféiPVé?ﬂ"“@fgﬁd“ew“h

met hanol - ether (1: 16" er ﬂg Yﬁﬁ"ﬁﬁd% is prepared: 10
di.- trans - 5,6, 6af erP grapM}To }Séﬁxﬁn of ¢ xssolﬁic(ﬁlt@(bim'th&k'
hydroxy - 6[er8] - ls!;gﬂt @nsle!rl:%tlorga}rgl’% é ? eth}g@]e-czlchlondepifpf{ords tl:; gﬁe

entyl oxy) benzo[ c z -
Eal cyd fga [err][ ]Cq %g 50‘"%" %%%t&fo’dnd pff'y ﬂzo "f’"@% N,
2.96% 15 . The rmm (sgmmp ﬁ@psp;m) fnzr(a:ui:ae{zl candidkkhak memomver t ed
to their hydrp/chl orlges I n I drobr om de,

he h :
sul fate, nitrg #LZ@"’QQ 3{%‘%@% e ’gef“éc%%oi,fwﬁ'm%smsm' eatgy

fumarate, nal eate dinyd:6 f‘ l. es
sul fosal i'cyl at e, succl nat e, parmate tartrate and en‘ponate salts are

pr epar ed. 7- Exam D e dylbutyryloxy) - 68 - methyl - methyi - 3 -

tra = piperi utyrylox, met mel, -
20 Exanple 66. One %ng‘q %‘(ﬁc’y ﬂ#ﬁﬁinclf ng)y oneﬁh roch’; ride. Y
5,6,6alerr], 748, 9, 10 193k 250 solma gssa7 tetra OXMhydroRy <65R K3 - 5 1s
met hyl - 6[,err] E 4ppenyl - B- pentfyloxy)b pineling - 9(8¥:lbmnyl(ioﬂy1);b@nlzm[no]e)m

quinoline are i nt| o d MF ‘éw
e w2 o TR kr;.aeab T S
each capsul e eont al Esapbﬂmo Eftﬁgﬁltr umgxramd oQQeIﬂE}xduOfvltlSétBér(g es @ aigpéfe 67 o9

] a, X ) €| ' (5 =
A tabl et_ b? € I. S Pr é e%ﬁrlé:g bgentyloxy enz [c qumofnﬁ%%%‘t{g)hzdroch?o@::dgaa's z??l\;gro-

scopnc yellow powder

_ IR (CHCI,) 2 92 4,14 (HN_), 5.69 (ester), 6 00 6.20 and 6.40 p. :

25 ~In like manner, d/ - trans - 5,6,6ap,7,8,9,10, lOaa octahydro - I - (4 - N- 25
morpholmobutyryloxy) 9. hydroxy -6p- methyl -(5-phenyl-2- gentyloxy) -
benzolclquinoline hydrochloride is prepared from 4 - N - morpholinobutyric acid

__ and d,! - trans - 5,6,6ap,7,8,9,10,10a« - octahydro - 1,9 - dihydroxy - 68 - methyl - 3 -
. (5 - phenyl - 2 - pentyloxy)benzo[c]qumolme
30 IR (KBr): 3.00, 3.75, 5.67 (ester C=0), 6.15 and 6.30 u 30
' Similarly, the remaining compounds of formulae 1, !I III and 1V described
herein are converted.to basic esters of the hydroxy group at the l-posmon Esters
wherem the R, moiety has the following values are prepared

_ " _CON(CH,), _ _ ,
s - | ' - —CO(CH),N(CH,), . - - : 35
: | —CO(CH,);N(CH,), |
—CO(CHQ,pyrrolid_ino
—CO(CH,),— -(methyl)piperazino

e | ' _ - —CO—CH,-pyrrolo-
40 Examle64 o o 40
' - d,1-7,10 - Dihydro - I - hydroxy (2 heptyloxy) 6- methylbenzo[c]qumolm -
* 9(8H) - one Ethylene Ketal.

A solution of d,/ - 7,10°- dihydro - 1 - hydroxy - 3- (2 - heptyloxy)benzolc] -
S quinolin - 9(8H) - one. ethylene ketal (371 mg., 1.0 mmole) in ether (50 ml.) is
45 slowly added to an ice-cold solution of methyl-lithium (44 mg., 2.0 mmole) in ether 45
(25 ml.). The 5-lithio-6-methyl dernvatlve thus obtained is d1ssolved in dry ether
and treated with.dry oxygen to give, ‘after fi ltration and. evaporatlon of the solvent,
the title compound.

Hydrolysis of the ketal accordmg to standard procedures affords the .
50 9-ketone.- 50
~ Repetition of this procedure but usmg the compounds of Example 57 and the:
appropriate alkyl lithium, aralkyl lithjum reactant or, when R, is hydrogen hthlum

_alummum hydrlde, affords compounds havmg the formula _ .




Sucr ose 80.3 parts 30 Tapi oca

starch 13.2 parts 30 Magnesi um
stearate 6.5 parts Sufficient d. I - cis -
5,6,6a[err],7,10,10aa - hexahydro - | - acetoxy - 6[err] - methyl - 3 - (5

- phenyl - 2 - pentyl oxy)benzo[c]quinolin - 9(8H) - one is blended into
1 base to prOV|de tabl ets contalnlng 0.1, 0.5, 1, 5, 10 and 25 ng of
35 Exanpl e 68.
,“pen3|ons of d 1 - trans "L pal

I.Ilyl U. \J

6al err] 7, 8 9, 10 10aa octgpydr

pent yl oxy) benzo[ cI qU| nol'i ne arg—p'r'epar ed by addl ng suffl CI ent amount’s of
~drug to 0.5% net hyl cel | ul ose t@_prgvi de suspen5| ons haV| ng 0.05, 0.%,. 0.5
1, 5 and 10'rrg of. d.r--ug per m. A . S
PREPARATI ON A : o ; -
2- Br ono- 5- phenyl pent ane To pho¢ Jus pant abr omi de, prepar ed by addltlon of
‘brom ne (9.0g.) in nethylene chl r m .) to phosphorus tri br oni de
(15.0 g.) in nmethylene chlori de i § t 0C.., .is added
5- phenyl - 2- pent anol (81_2 g ) chloride at OCVThe
r1n>ét73r<232|s stlrredfor 2. s at” OC. and s t en -al lowed to - 85 -

he and e in Example 57 an R%ﬁn r,pm.m,tenper ature.
Wat er (5% Zhénitha qﬁenyt é’q B}E)(idd%gensat |drred éf‘%{lmot;nugylhour land t he net hyl ene
chloride Iayer separ at ed. The extractr on is repeated and the conbined
extracts washed with- t l m, bi car bonat e sol ution, brine

and $hen d el PYhos Sl (T b, o Pone e, S0l

9 g'[UJ ﬁin&l gormﬁl aetlldrmi‘ aﬁkt ﬂﬂueiu]thg peeclpitatia tsepaedtédoandodet. .
E(Sbyl\/_lﬁ , g:nrsalhzelssic gor(llnapmp wu? %ﬂ# metba@l-etheq\nu thylene), 2.3-3.0

en ek @)-hd@ 34(M5 ror:ratrc)
PRE”ARATI,.% ?(g % b ﬁgf d&mﬁ AL iz B (M i
sol ution of m](e benzene .)_in et her (234 m.) is added 10
dropwi se ovémalaiS@CHedlfW&ﬁ iu r;\ég n‘.lg}(ggz/ of magnesi um (% 32 g.)

_|n her (7§. I%&@rﬁn addS1il & | dd¥ested Q {,%Qrmnu s | onger
and hen ned afnreig@“ililn y S ﬁg‘éy acaet oph%none (50. gt) in et ir (78g

m.) is addsdmlarlnpm iladrabrdmidea&éfdtet oitratsf phospliate, agctdfenbyiyrate, The reaction is

uenched Siiat gleate, fumarate, maleate, glycolate, - gluconate, lactate,
d gl? Ete, sul?mlcrqate, succmate, pamoate, tartrate and embonate salts are

' Examle66 B

One hundred mg: of 4,/ - trans - 5,6 6aﬁ,7 8,9,10,10a« - octahydro l acetoxy -
. 9 - hydroxy - 5 - methyl - 68 - methyl 3-(5-p enyl 2 - pentyloxy)benzolc] -
. quinoline are intimately mixed and ground with 900 mg. of starch. The mixture is ,
25 then loaded into telescoping gelatin capsules such that each capsule contams 10 - 2%
' mg. of drug and 90 mg. of starch.

~ Example 67. E | ' L \-/
A tablet base is prepared by blendmg the mgredlents listed below - :
_ ‘Sucrose o _ 80.3 parts
30 '~ Tapioca starch _ .‘ o 132 parts . 30
o _ Magnesium stearate _' | . 6S parts o - .

Sufficient d,! - cis - 5,6,6a8,7,10, lOaa hexahydro -1- acetoxy 6p - methyl -3 -
(5 - phenyl -2 - pentyloxy benzo[c]qumolm - 9(8H) - one is blended into this base .
- to provnde tablets containing 0.1, 0.5, 1, S, 10 and 25 mg of drug.

35 o Exam le 68. . - ‘35
S Suspensrons of d l- trans 5,6 6ap,7 8,9,10,10a« - octahydro 1 -acetoxy 9. '
_hydroxy - 68 - methyl -3 - (5 - phenyl - 2 - pentyloxy)benzo[clquinoline- are
- prepared by adding sufficient amounts of drug to 0.57; methylcellulose to prov1de
suspcnswns having 0.05, 0 1 0.5, 1, 5 and 10 mg. of drug per mk.

40 BERE . PREPARATIONA e e 40
: ' 2-Bromo-5—pheny1pentane i
: -To phosphorus pentabromide, pre; gared by addition of bromme © 0 g) in ’

. methylene chloride (10 ml.). to’ phosphorus tribromide (15.0 g.) in methylene
s chloride (15 ml) at 0°C., is added S-phenyl-2-pentanol (812 g.) in methylene _
45 chloride at 0°C. The mixture is stirred for 2.5 hours at 0°C. and is then allowed to 45



15 saturated amoni um chloride (234 m.), the ether l|ayer is separated
and the 15 aqueous phase extracted with ether (3 x 200 ml.). The conbi ned
ether extracts are dried over magnesiumsulfate and concentrated under

vacuumto yield 81 g. of an oil. Forty grans" “of the oil is hydrogenated in
a mxture containing ethanol (300 m.), concentrated hydrochloric acid (2
m .) and 5% pal | adi um on-carbon (5 g.). 20 The catalyst is filtered ofF

and the ethanol renoved under vacuum  The residue is. 20 distilled under
vacuum yi e| ding 28 g. of 2-(3,5-dinet hoxyphenxg2 5- phenyl pentane (b. p. .
0.125 mm,, 54»-&5§Qferr1 ) th J'_errl ] I'grr'l\" 1321 -85

ixt d for one
(M 4, et hyI ene) 2. 2;&‘5’@“‘ oy ﬂe@ntzrgrtlumﬂ:(gqr b sepam UFSSWSS tgé one
(S, 6, met hoxyl )., 6.2:877 e rac ah ’w1 ter, satu (h§ g{dﬁﬁ 5‘3 lutlon.
25 PREPARATI ON C. 2-excamibige SIS 1O aBBIE oA A ok acty
2- (13, 5- di met hosyphenmgitks iﬂglhﬁm‘ﬁépﬁﬂharﬁa(@& gllg.wand pyridine hydrochlorideg
(?4 g9.)- u%gller mtgogenwmh@ﬂ‘ﬂ%d|T60(1>19£l@c§yufmnﬁ;2 mum(w4wngﬁzgusm ’ |
stirring. The reacti u N LGRS € aci
(200 m.) 30 and d| § V\}' wa’tﬁée}l;3 t%ol_4 0 rﬁ? %ﬁiﬂ’es gqgﬁeous’éol Ut i E)n is
extracted wi t¥r et hyl acet ate (4 x..100 rPRE}’ARAﬂ‘EOI‘étmyI acet ate extracts
dried over SOdI um sul fate and qu éﬁt’*’&f’

bar

of

e oot W R dtE SR R R B et

yield 19. 2.9 of 2-( M waﬁaiaﬂyf,)tu 1mﬂme for30 mmuteslmatamahasa an

oil. solutlon of 3, S-dlmethoxy-aceto%henone (50 g.)in ether (78 ml ) is adgied dpopwv A IE?
ition

1.1 (d,3, [err] rrethyﬂl heteésoIefbnzsf g acti g?gig ol B
(M 3, benzyl | c- %t hyl llgytedggk éthe 3x§ zféffii d etRer Tc&dlr l

hydroxyl), 7-7.4 (l\/l ed'b@emiiag iuml ﬁfdté)md’tgmédﬁ&atpdﬂﬁr&dwwm yield @pgrofian ons B .

and C, the corrpoundsonll Fslttseskamé) of the Ollﬁ?erlllg(m' @gg % c%‘t#"@&@%g the
appropri ate @r ono A ﬁﬁls ﬁ? l%gr d th@ ﬁlléThe residue is - 20 -

2- (3, 5-di hydro herﬁ{ﬂtﬂle £ 2-( f—ﬂiiﬁethoiyphenyl) 5-phenylpentane o
(D, 3,[err]~met hyI @p7/0. 125pﬁ:)1,, 15412—059365 [err] N

é_DZ 2682(24?1 ?(I\a/lnéyl iC mhyI$9 rretty n)e—acia,), 13—B1 O(Ma@th§iend), ml c
y a
- (3, 5-di hydr oxjsohenyﬁgés % e%e(hl}ﬂyﬁ il& {ﬁ% ﬂl&ﬂoxyl),dél—k 7 (M, 3,aromatic),

ane
2- (3, 5-di hydr oxyphenyl - hen Ib t '
( o yar oxyphenyl - 4-phenyl but ane. (PREPAIRA 10N C.

2+(3,5-Dihydroxyphenyl)-5-phenylpentane

- A mixture of 2-(3,5-dimethoxyphenyl)-5 -phenylpentane (22 g.) and pyridine
hydrochloride (94 g.) under nitrogen is heated to 190°C, for 2 hours with vigorous

30 stirring. The reaction mixture is cooled, dissolved in 6N hydrochloric acid (200 ml.) 30
. and diluted with ‘water to 600 ml. The aqueous solution is extracted with ethyl
acetate (4 x 100 ml.), the ethyl acetate extracts dried over sodium sulfate and.
concentrated under vacuum to yield 24 g. of crude product. The product is purified

-+ by silica gel chromatography to yield 19.2 g. of 2-(3 S-dlhydroxyphenyl)- -phenyl- _
a5 pentane as an oil. 35

o ) NMR: - (T:ll\)dgn 11 3,a—methy;); 1.35—1.65 (M,4,ethylene), 2228

(M,3 benzyhc-methylene methmyl), 6.1—6.5. (M 3 a'romatic':), 6 65 (bd.S, 2,
hydroxyl), 7—7.4 (M,5,aromatic). -
_Following the procedures of Preparations B and C, the compounds listed

25

- 40" " below. are prepared by substituting the approprlate l-bromoalkylbenzene for 1- 40 |
- ..-bromopropylbenzene:. o .
o -2-(3, S-dlhydroxyphenyl)-6-phenylhexane e g
L '~ NMR: sEI‘D‘gl' (D30 “methiyl, j—1 e'ps'), 1.0—1.9
- - M6 QCH,(CH,) —CH(CH )——Ar] 2 y 8 (M 3 benzyhc methylene,methmyl),' '
. 45 6.0 (bd.S, 2,phenohc OH), 6.2—6.4 (M,3,aromatic), 7.1—7 4 (M S,aromatlc) _ 45

. : l (3 5 ‘;ighyd;ox%phenyl) -2-phenylethane.

. . o m.p.: (] [ :

1 2-(3, 5-dlhydroxyphenyl-4~phenylbutane (an oil). - _ : _
NMR; aglggi L1, 1.25 (d,2,methyl), 1.45-2.0(M,2 methylene), 2, 15-2 7

- 50 (M,3, benzyhc-methylene,methlnyl), 6.3 (S 3 aromatlc), 6. 85 (8.2, hydroxyl- zO 50
. overlay), 7.1 (8,5,aromatic). .
. The following compounds are prepared in like manner from the appropnate
alcohol ‘and 3,5-dimethoxybenzaldehyde or 3 S-dlmethoxyacetophenone by the
methods of Preparatlons A,Band C , . _



NWVR [err] 1.1, 1.25 (d,2,nethyl), 1.45-2.0 (M 2, nethylene), 2.15-2.7 [err]
50 (M 3, benzylic-nethyl ene, methinyl) 6.3 (S,3,aromatic), 6.85 (S, 2,
_hydroxyl-D20 50 overlay) 7 1 (S 5 aromatic). The follow ng conpounds are

prepared in |ike manner fromthe appropriate al cohol and
3, 5- dlnethoxybenzaldehyde or 3,5- dlnethoxyacetophenone by the net hods of

86 [err] PREPARATIC]\I D. -

with stirring.and the resultlng
hour. Benzyl acetone (9.4 9.) ] ded dropmnse and the reaction nrxture
stirred for 12 hours. It is t-h usted-to pH 7 by addition of acetic
acid and concentrat ed under%& Eegﬁure. The residue is extracted with
* nethyl.ene chloride and the tract. 256 evaporated to.give crude :
- 1- (3, 5-di net hoxyphenyl ) - 2- neth*! 4- phenyl 41-but ene as 25 an oil: IS
purified by chromatography on. silica gel 0 g.) and el ution mﬁfh benzene
" Yield: 10 g. as an oi | .CHR)Hr 1] 195C(.H;,3) 2331(M4),3__8(S 6),
61566(M3)7175&E¥e)? : The - -
1-(3,5 dlnethoxyphenyl) %@9% phenyf%vlbutene (9. 4 'g.) thus 30
pregpared i's dissolved icHEHOW! (250 mic,p, and catalytlcally hydr ogenat ed
at 45 p.s.i. in the presence: of aIIadlun}on charcoal (1 g. of 10@@ and
concentrat ed hydrochl or¢RCGHIHEHIN ). GRid: 9.4 g. of
1-(3,5- dlnethoxyphenyl) ﬁkﬂﬁk 5-4--phe@¥hbutane as an oil. 35
NWR [err] 0.9 (d,3), 1.35-1 95°{M 3); 2.2"2.9 (M4), 3.75 (S,6),6.35
(S,3), 35 7.25 [err](5§363%X€HDs denetﬁkﬁated according to the progedure

of Preparation Cto glv }£ﬁc dlhyerfgphenyl) 2- met-hyl - 4- phenylbutane
"The 3,5 dlnethoxybenzyl tglﬁ n?1phosphoﬁlﬁn1 bronrde |s prepar ed by

10 o Co - CH(C,H,)(CH,)z - -CeH,, R o - 10-
S - " (CHp, - Cs"' T : ) '
CHCHXCH), . CH,

CCCHy, . CH,
| o ©H. - GH
s @EoECH) cGH g

| CH(CH,)CH,CH(QHE) c-,H.,-

_ PREPARATION D. P )
' ) {3 5-Dthydroxyphenyl)-2-methy1-4 henylbutane . ) -
A solution of- n-butyl lithium (29 ml. of 2.2 M) is added dropwise to 3,5-- ‘
20 'dimethoxybenzy! triphenylphosphonium bromide (31 .5 g.) in tetrahydrofuran (200 20
' *ml) with stirring and the resulting deep red ‘solution is stirred for one:half hour. -
Benzyl acetone (9.4 g.) is added dropwise and the reaction mixture stirred for- 12
hours. It is then adjusted to pH 7 by addition of acetic acid and concentrated under .
reduced pressure. The residue is extracted with methylene chloride and the extract :
25 evaporated to give crude 1-(3,5-dimethoxyphenyl)-2-methyl-4-phenyl-1-butene as 25
an oil. It is purified by chromatography on s1hca gel (400 g.) and elution w1th
benzene. Yield: 10 g: as an oil.’

NMR: sc%‘é'] 1.95 (S,3), 2.3—3.1 ™ 4), 3.8 (S,6), 6. 15—6.6 (M, 3), 7. 1—7 s L
S(M,6). I
30 - The 13, S-dlmethoxyphenyl)-2-methyl-4-pheny1 l-butene (9 4 g) - thus 30
prepared is dissolved in ethanol (250 ml.) and catalytically hydrogenated at 45 p.s.i. S
in the presence of palladium-on-charcoal (1 g. of 1077) and concentrated

hydrochloric acid (1 mlL).- Yleld 94.g. of l -3, S-dlmethoxyphenyl)-2-methyl—4-
phenylbutanc as an oil.

35 NMR: aglgglg 0.9 (d,3), 1.35—1.95 (M, 3),2.2-2. 9 (M A, 3758, 5), 6.35(S, 3), 35

7.25 8(8,5). .
It is demethlylated according to the procedure of Preparatlon C to give 1-(3, 5-
dlhydroxypheny )-2-methyl-4-phenylbutane.
The 3 S-dlmethoxybenzyl triphenylphosphonium bromide is prepared - by



87 1,579, 228

87 refluxing a m xture of 3,5-dinethoxybenzyl bromde (12 g.) and
triphenyl- phosphine (14 2 g ) in acetonitrile (200 m ) for ane hour.  _The
reaction mxture is then cooled and the crystalline product recovered by
filtration, washed with ether and dried (20 g.); mp 269-270[err]. 5

PREPARATION E. . /

2- Met hyl - 2-( 3, 5-di hydr0xyphenyl) 5- phenyl pent ane To a solution.of the .
Gi gnard rleage,‘p,t prepared from 2- phenyl brpggeztzgane (5.5 g ), magne3| um (Q—,
g.) and dl‘mucn 60 ||| - uucu aSOLUtT oM | 2= IIb‘L yt—=2

(3 5 dl met hoxyphenyqe Pj‘%xt 1m a 1?!%?1! 7 xylt fhll' on OUur. nt’r tuels

ether is' 10 .~ dig A‘lJ 4 e At i b vedwbﬂqﬁmenawaﬁ J nd the
m xture refluxed fcind4fied {20 gIoui s 269 °t-—27&°Cthen ‘deconposed by- car ef ul
treatnent with dilute sul furic aci d. and he ﬁ on a steam bath for one

hour. The i xture i s then ext rzaﬁ tﬁ»?lz-}’?? ;’”g,pt dried (err)- anii

concentrated to an oi ITo pk@ﬁtidn'o@ AeOBri ar Q. f’,tiﬁlfr@lﬁoethane
2- met hyl - 2- (3, 5-di n(etsrgox-y esiunb (0-8%:)jahd Ietlﬂr(ﬁemlammdtledalml ion b6Bfeth@lrx] 15

m (Vi e| d 32 g egtﬁﬁ oxyphenyl)pro omtrl (2.75 g.) in dry ether (20 ml.). The ether is
(0}

15 ohe fus. oibc it b b Mpil it ) o

and treated with s hearhixfuROiNthe £ BRALRE wrtEeth Hehe
reaction mxture i se!mtactrdrsd (MG$0.12ﬂd’lQn!lF€ltlat¢d tg an pihdDistitloddneaf theoll me'muo alized

wi th 6N hydroghl or i metht ‘%i °x¥@‘eFM€GY'ﬁrR§%‘P“9“édPrEetfsp%§ure
and the residue ext ra h% W entano Jﬁﬁso@é& iR Ethado? (ﬁb'nﬂq ah@'’)
and concentrated t Otr@léd@wﬂi-sdiﬂiﬁrh $ro eg) om temperature. The reaction mixture

[for3d2 etmendos thasco led gyid ne 15*212 L withg@@Okydiochlgjic acihe

taﬁ T “qz'“gg amg%@?asfg%mp Chper o,

di net hoxyphenyl) 5- igbtier
pent anol (16 go [ i‘;‘
potassium42.:5 g.) 1_ -pe

pot assi ur’r) i s added arithe marml(db @takanmpd:det ar(l(mnhahrid muerdwnman bredodl de

(9.0 g.) is then-a fﬁiwShg)laﬁrau'— lgghdgﬂ;df :gfﬁ @awt&ﬁswe)hours
The resul 4 ng,guspels %&ioﬁﬁi Eﬁﬁr%ﬁiehﬁ i Hﬂ%’ ens hé%ﬁ’ﬂi%
under reduced pressyé Filtraté) QokcAMEMLE under redC& prssuie. Th yy aney
ni ckel added (25 g. haamt(li(hel )nRamexlmekqla;fdledlﬁaéd)aruirthqralthmeﬁuer&apbhcma on of
the al cohol and di.sEY2ps "g't'yp ‘g& E é%?g%‘é“@‘? gethe yesidue giyes Zmethyls2-(3,5-

di met hoxyphenyg) --5- R }T 1 f 1ve catalyticall I;tﬁoé%ﬁme@rlt@c&i&ﬁ \atiye is3
catal ytically hydrqgechamedfmpﬁaﬁbnrtgaﬁdlhé ltmggﬁe hylagEshdinetiokyphepeF at | on

D and the resulti ngﬂ@nﬁnﬂtﬂtﬁﬁ -dzmetbylstedhmetmcmwﬂdmwf) Prgparation C to give the

product.

: _ . RTT PREPARATION F. - :

~ 35 " '3,5-Dibenzyloxyacetophenone " 35
Over a penod of 1.5 hours, methyl lithium (531 ml, of a 2 molar solutlon, 1.06
'M) is added under a nitrogen atmosphere to a rapidly stirring solution. of 3,5-
_ dlbenzyloxybenzmc acid (175 g., 0.532 M) in ether (250 ml.)-tetrahydrofuran (1400

A ml.) maintained at 15°—20°C. After stirring an additional 0.75 hour at 10°—15°C., :

" 40  water (600 ml.) is slowly added keeping the reaction temperature. below 20°C. The 40
Lo ‘aqueous layer is separated and extracted with ether (3 x 250 ml.). The organic
phases are combined, washed with saturated sodium chloride solution (4.x 300 ml.),
dried over sodium sulfate, and concentrated under vacuum to give an oil which

i slowly crystallized from isopropyl ether. The crude product is recrystallized from. :
45 ether—hexane to y1eld 104 7 g (59%) of product m p 59°—61°C. . _ 45

L : " PREPARATION G.- _
’ Ethyl 3+(3,5-dibenzyloxyphenyl)crotonate { szg Reacnon)
-A mixture of 3,5-dibenzyloxyacetophenone (43.2 g., 0.13 mole) and
I carbethoxymethylenetrlphenylphosphorane (90.5 g., 0.26 mole) is heated under a
St 50 nitrogen atmosphere at 170°C, for 4 hours. The clear: melt is cooled to room 50
temperature, triturated with ether and the precipitate of triphenyl phosphine oxide
removed by filtration. The filtrate is concentrated under vacuum to an oily residue
- which is chromatographed over silica gel (1500 g.) and eluted with benzene:hexane
: solutions. of increasing benzene, concentration beginning -with 40:60 -and ending
" §5. with 100/ benzene.  Concentration of appropriate fractions gives an oily. residue 55
which is crystalllzed from hexane.: Yleld 40.2 g. (77/ ), m p 73°—75°C '

04 C,77.58; H,6.51%

Anelysts: Caled For o nd: €. 7772 H, 6608,
u: o

In like manner, ethyl 3-(3,5-dimethoxyphenyl)crotonate is prepared from 3,5-

=



phenyl pent ane denet hyl ated via the procedure of Preparation Cto give the
product. PREPARATION F. 35

- 3,5-Di benzyl oxyacet ophenone_Over a period of 1.5 hours nethyl lithium (531

~of & Oduc t1015 of 3-3, 5-d1benzyloxyphe

-

m. of a 2 nolar solution, 1.06 M is added under a nitrogen atnosphere to

1a‘rap|dly stlrrlng solutlon of 3,5- dibenzyl oxybenzoic acid (175 g., 0.532

in ether (250 m.)- tetrahydrofuran (1400 m .) maintained at 15-20C
\er stirring an addi tional 0.75 hour at 10[err]-15C , 40 . water' (600
) gh S | s sl owI Y. added keep| ng the_r _ct | on terrper ature. beI ow 20g: The 40

~or ganl c phmlmywpfepmm n 7 V\a carhe 6’(!9“6%" I
S5 o Phhoracs G il i @3’5' ¥“at'@6t§@h§f§'”o%§@ﬁwat edcﬂnﬁéldiaiﬁh‘éflﬁn

give an oil which sl ow y crmgmm\m firom i sopr opyl - et her... The -crude
product |s recrystal i Z.E(deDtMlyﬁﬁyphenyI}-Iéttth@l hexane to%l el d 104 7 g. (59%

W

o B gt a.m mﬁé A m IR e he&mmext ure of

3, 5-di be 161(2%5@'9 tﬁ‘(34 . ﬁbdfﬂiﬁl@ roaidd(34ml of

'- ﬁﬁ{j&et gogg):;}:ﬂydmtﬁeﬂnﬂbhemdﬂ I?e( d}%@@ﬁe h%nrllt@"gd;e i s@jeat ed
| gt H’éﬁ he cl¥War nelt is
cool ed t 6°F 'bt 1025 [ fgé?ﬁﬁ f)s"t?,yf coi' F W th & ? and the precipitate

of tri phenynephossp nFE. OXIde rem)ved by flltratlon The filtrate is .

concentrated under vacuumto_ an_oi si due ‘whi-ch is -chr omat ographed over
silica geA"%beo%a“gd5°f‘&qlizs§3@%&%ﬂ nzene hexane sol ut’i ons o{ i ncreasi ng
benztne concentration: begl nni vhth 0 .60- and endi ng .55.: 3 .100%

‘benzene. Conhelike maahheretinfl 3@5311 momtphedyt)emtonan éﬁoglgv)es‘e@wed)td y residue 55

whi ch |s3t§$§r§mrhoméer\y!)hem%é%&rﬁe- W%@-el d: 40.2 g, (77% ‘mp. 73-75C.
Anal ysis: Calc'd-for [err] @RE? RA§ioN'L, 6. 5 1% Found: TT7.72; H 6.60% In
l'i ke manner, -ethyl -3- (B35:BlbaABioxsphit ryylrb.@matonate is. prepared from3 5-

.88 20 _ Tosyl chlorlde (1n.lg, 58 1 mM) is added tGF®IRipg of 3-(3, S-dibenzyloxy- :
.88 di met phse
. phosphor gﬂi

m’:ﬁ

R e ’%@%ﬁﬁiﬁ@% s

PREPARATW@%H with saturated sodium -chloride solution: (4x 250 ml) and then dried
- 25 (Na,SO,). Concentration of the dried extract affords the product. as anoil. Itis - 25
' crystalllzed by treatment w1th ether-hexane Yleld 2463 g (84/) SRR

Analysns Calc’d for C,,H 0 S: C, 7206 H, 6 24A
Found C 72.05; H 6.29%

_ . PREPARATION ) '
30 3-(3,5-Dibenzyloxyphenyl)-1-phenoxybutane | D
; A solution of phenol (4.56 g., 48.6 mM) in dimethylformamide (40 ml. ) is added SR
under a nitrogen atmosphere to a suspension of sodium hydride (2.32 g., 48.6. mM
of 50% previously washed with. pentane) in dimethylformamide (70 :ml. ) at 60°C. .
The reaction mixture is stirred for one hourat 60°—70°C., after which a solution of I
35 3-(3, 5-d|benzyloxyphenyl)butyl tosylate (23.93 g., 46.3 mM) in’ dlmethylformamlde. Cas~
(80 ml.) is-added. The reaction mixture is stirred at 80°C. for a half-hour and is then: s
.. cooléd to room temperature, diluted with cold water (2500 ml.) and extracted with:
ether (4 x 400 ml.). The combined-extracts are washed successively with cold 2N:
hydrochloric acid (2 x 300-mL) and saturated sodium chloride solution (3 x:300:ml.): , .
40 . and then dried (Na, 801?l Removal of the solvent under reduced pressure affords: . 40
- _ the product as an oil. The 01ly tesidue is dissolved in benzene and filtered through s
silica gel (100 g.). Concentration of the flltrate under reduced pressure gives the (- .
. product as an oil. Yield: 14.86 g. (73/) ' _ e ae
: R,-O7(sthcagel benzene) AR E _ S -
45 : m/e—438(m+) A : 45

Analysns Calc’dforC 08216H689/, L L
"i=oun CROTHEM,

e Repentlon of Procedures G through J, but usmg the 3 5-d1benzyloxy :
' _ derivatives of benzaldehyde, acetophenone or propio henone, the appropriate. _
- 50 . carbethoxy * (or carbomethoxy) alkylidene tripheny! phosphorane; and the 50 -
"~ appropriate alcohol, phénol, thiophenol, hydroxypyndme or hydroxyplpendme as - :
© reactants affords the following compounds g




3- (3, 5-Di benzyl oxyphenyl ) - 1- but anol 5 A sol ution of ethyl

3-(3, 5-di benzyl oxyphenyl )crotonate (24.1 g., 60 MV in 5 ether (250 m.)
is added_to a mixture of lithiumaluminumhydride (3.42 g 90 nM and
ether (250 m.). Alum numchloride (0.18 g., :1.35 mM is added and the

m xture refluxed for 12 hours and then cooled. Water (3.4 ml), sodium
hydroxide (3.4 m . of. 6N). .and water (10, m.) are then. added successively-

o

to the reaction mixture. The 10 - inorganic salts which precipitate are
filtered’ o(; aqg the flltrate is then 10 qﬁgggptrated i'n vacuo to give- %@e'f_
desired al ¢aho ' —0—25—fsttTTa

gel : benzene(l8) et hyl . acetate(l)] me 0@36@665&) Anal ysi s: Calc d for [err]
C 79.53; H, 7.23%15 . ' '} 79.37; H 7.11%

15 In |ike .manner, ethyl 3-(3,5-di rret'henyl)crotonat'e (60.4 g.) is

reduced to- 3- (3, 5-di net hoxyphenyl) butjd (48.0°g., 90% . -  PREPARATI ON |

3-(3,5-D benzyloxyphenyl)bu QA7 - | lesWde (11.1 g.,
58.1 m\) is added to.a soluégbﬁEgébS (3, 5- dlgenz ogy;ﬂ kgb henyl)-l
-butanol (20.7 g., 57 &} téhveriénceli Mke (&Qoiiﬁ valugd of4ABK. farheivesaedluesn of '
mixture is hetd. at . --3GlgFX—dii—lBe hollsctvelyrtabilated: hen di | uted with col d. 2N
hydrochloric. acid (1500 m.) and extracted with ether (5 x 250 nf.). The
conbi ned extracts are washed with saturated sodi umchloride solution: (4 x
250 m.) and then dried 25 - . (err). Concentration of the dried. extract
affords the product as an oil,ult_is .25 crystallized by treatnment with

et her-hexane. Yield- 24.63 g. (84% . Analysis: Calc'd for [err] - C, .
72.06; H, 6.24% Found: C, 72.05; H, 6.29% PREPARATION J. 30 :

3- (3, 5- Di benzyl oxyphenyl ) - 1- phenoxybut ane - 30 A solution of pheno
(4.56 g., 48.6 M) in dimethylformanm de (40 m..) is added under a nitrogen
at mospheresto a' suspensi on of :sodi um hydride (2.32'.g., 48.6 nmM of 50%
previously washed w th pentane) in direthylformnide (70 m.) at 60[err]
The reaction nmxture is stirred for -one hour. at 60-70[err]., after which a
solution o# 35 - 3-(3,5- dlbenzyloxyphenyl)butyl tosyl ate: (23 93.9., 46.3
mV) in dinmethyl formam de (80 m . ) i's added. The reaction mxture s stirred
at 80[err]. for a half-hour and i's then cooled to room tenperature, diluted
with cold water (2500 rl.) and extracted with ether (4 x 400 n1 ). The
conblned extracts are mashed succe55|vely mnth col d 2N ' _
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| - Brono- 3- (3, 5-di_net hoxyphenyl ) but ane A sol ution of

92

phosphorous tribromde (5.7 nl.

solution of 3-(3,5-di
et her
tenperature stirr
over ice (;
m.).
x 50 m.),, saturated
(NaS™). Renoval of t

an
ang,

>

affords the title product 25 g.

The fol |l ow ng conpour
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car bet hoxyal kyl i dene
G 15 Hand. [err]
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3- (3, 5-di_ nmet hoxypheny
35.4 mol es) in dinet
car boxal dehyde (3.79-
resulting mxture is
(1.87 g., 39 mmol es)
at nosphere at.. 0-5[-er
stirred for, one hour
reduced prsessure. €
then acidified witlIT ¢
benzene (4-x 50 ni..).

(20 M .) at-5[err].
-5[err] tos 5 -10[err]:
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affords 4-(3, 5-di met hoxyphenyl)-1-(4-pyridyl)-1-pentene (7.1 g., 70% as an
oil. 35 Catal yti c hydrogenati on of the thus-produced pentene
derivative according to 35 the procedure given in Preparation D gives

4- (-3, 5=di met hoxyphenyl )- 1-(4-pyridyl)- pentane in quantitative yield; mnp.
err] The pentane derivative thus obtained is denethyl ated by

m xture of the conmpound (7.15 g., 25 mmol es) and pyr.idi ne

HOride (35 g.)) under a 40 . nitrogen atnosphere at, 210C for 8

he hot m xture-is poured '-51, o water: 40 (40 m.) and the re§ulti ng
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~renoved by distillation in vacuo. Ethanol (50 m.) is added to the residue
and the inorganic salts which precipitate are filtered off. The filtrate is
‘concentrated in vacuo and the residue. chronat ographed on silica gel (150

'g.) using 45 - an eluting agents 5% et hanol / benzene (4 liters), 10%
etli anol /benzene. (1 liter), 13% 45 ethanol/benzené (I liter), and 6%
et hanol/benzene (5 liters). The product is i'solated as a glassy solid by

-concentrlati on' of fappropriatle fractions of the eluate. Yield = 5.0,9 (78%.
The 3-:(3,5--di met goxyphgnyl)butyl triphenyl phosphoni um brom de is: Prepared 50

- by refluxing a nmgkturetof 1 brono-3-(3,5-di-nmethoxyphenyl)butane (21.5 g.,
78.5 50 mmol es) ¢and t¥i phenyl phosphine (0.5 g.,978.5 m& es) .in xylene

60 m .)| for: 18 @ours.mThe feacti: | re is then cgolLdsto room:

(. : ) ‘and f;ibl Q@d. The %E‘gg@f ' . :? fe}i.’é" . :
tenperatjure and ff|ter@d. The %g._; |5 E88%

1,579,228 - 2 3 o BES 804 filter cakeiEygshed with
ether and dried M a v¥cuunj desi cgitg)-s'-g' —ggve 36.4 g.5(6b#E-FEel d of
produc®;| mp. 198 egxr ] -2200[ prr ] ép&ﬂzgﬁﬁu of thi's prgceifiges But using the

approprilat e bromes (& 5%dinef hoxy- Shhesf a8 kane and tig -:j@ér'i-at e.
al dehyde| oz ket ok af f¥rds [he fol ﬁ)'gi'g”ig-ﬁ%g_ c"'orrp;%ﬁ <28 e
OH [err]] B9 = 8 % .| PP g g T 1, 5. >§H’"‘53'
il 8° 5 & 2| L235383g7 i
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1,579, 228 96 PREPARATI ON N
3,5-Di net hoxy-[err]-nethylstyrene Oxide To a solution of
di met hy. i i . _ A di met hyl sul foxide (65 m.)
at roomtenperature is added solid 3, 5-di met hoxy- 5 acet ophenone (10
g., 55.5 mMV). The reaction mxture is stirred for one hour at 5 25[err],
for one-half hour at-50[err] and is then cooled. The m xture is diluted
with water *(50 m .) and added to a m'xture of ice water (200 m)- ether ~
(250 m.) -"lowboiling petroleumether (AP79P28) . The organic extract is93
washed twi ceith water (250 m.), drigg l‘fﬁ&‘i‘l evaporated to an oil.
Fractional distillation of 10 ,_j,bﬁ,’,.g.yf_s.mng Sohanyl)budane (75% - of - =
3, 5-di net hoxy-[err] - (rir(.}eAhyhﬁa;yquh?sgbquqagribmnpd}f (5.17 ml. Q|06 @Glein M‘Tﬁfo mlPjis2 nm
): ' ' ed 1 solgtion 1o 1 ' : nol ¢30.0:g1, 0.1 ole) in_
‘R Eg 1) 2I8 1o e ‘3%%‘;“%@ dc.-%?g_?o'?@f‘l‘%gmw )(c'?g%péllfh%g%rf il BEE) ' 279,
) - € "Zigee fdr S)aho’lt; It sl:kplen wa tCégi tgnﬁﬁ; nd Sirrkd £ err),”
2.76 (dyJ -6 Hz,»  additional 30 m'iriut'es.}tlie iRtbre(i€ pburedovii ide L(20 &) adtiizhe Asdtngand
6.58 (d,J= 2Hz, Ar Hmixtiveaktysted: witBztter (B ¥ #rml)eTlrejcombined e3@c@are washed witho, .
Found, 67.96; H, 7.2%9 (ii@m hydroxide solution (3x 50 ml.), saturated s‘gd'y?i%(:gg ﬁ}Wp. o
20 23,5 Di e yé}% s Asgneom s I IO
dry 2-phenyl et hanol. n{nd ., 251 mV) ‘and sodiumnretal (690 ., 30 MV is
heated at 110C. for dsoThg'é ﬁgFudeb <=°ﬁgeg,g"f?es'gﬁgﬁp?rgf frw?égleimth@m ﬂ al%meun - _
2- phenyl et hoxi de is E’gﬂﬂ ¢ %@ e ang B adﬁﬁ’é‘ﬁhﬁ A p‘%;l‘ ide 25
(2 g., 10.3 addéﬁar%nﬂ‘ Y%'Eg“?r“e"'gé‘ lljeoﬁggﬁéé 1![)2& 157 h J(r)gsgag‘:{g}GfOC?&T g:"sr eact | gg
25 mixture-is cooled and added to-a m xtureQgiyet her'-and water. The ether -
extract i's dried over magnesium sulfate and 'evaporat'e.d. .Excess .
2-phenyl et hanol ‘i's renmoved by vacuum dij st ion (b.p. ~65 C. 0.1 mm) :
|l eaving-a 3.5 g. residue. The residue is i ed via colum chromat ography -
on Merck sélica gel 60 (300 g.) -and el utg 30 . ~m . fractions with .
60% et her - pent ane. Fractions 52-88 yhHgClled 2.9 oZ=tB®% of 2-.. 30 o
(3, 5-di met hoxyphenyl ) - 2- hydr oxypr oyl . 2- pheny] et-hyl ether: “IR-(err): 3534,
1595, 1202¢ 1153 [err] WV (95% ethanol) ;_'-—[—erjr—l'—=-278 (E = .1830), 273 ( '
[err] = 1860). ST (CHy . -
C(C,H,)CH, -

_ - PREPARATIONM. = == =~ .
_ : _ 4-(3,5-Dihydroxyphenyl)-1-(4-pyridyl pentane :
o - A mixture of 3+(3,5-dimethoxyphenyl)butyl triphenylphosphoriium bromide '
- 28 (19.0 g., 354 mmoles) in ‘dimethylsulfoxide (50 ml.) is added to 4-pyridine-- 25
.+ carboxaldehyde (3.79 g., 35.4 mmoles) in tetrahydrofuran (40 mL). The resulting
mixture is then added dropwise to a slurty of 50% sodium hydride (1.87 g., 39
o - mmoles) in tetrahydrofuran (20 ml) under a nitrogen atmosphere at 0°—5°C.
S\ . Following completion of addition, the mixture is stirred for one hour at 0°—5°C. -
30 " and then concentrated under reduced pressure. The concentrate is diluted with 30
. water (200 ml.) and then acidified with 6N HCIl. The aqueous acid solution is .
extracted with benzene (4 x 50 ml.). It is then made basic and extracted with ethyl
acetate (3'x 50 ml.). Evaporation of the combined extracts after drying (MgSO,)
affords 4-(3,5-dimethoxyphenyl)-1-(4-pyridyl)-1-pentene (7.1 g., 70%) as an oil.

'35 - Catalytic hydrogenation of the thus-produced pentene derivative according to 35
the procedure given in Preparation D gives 4-(3,5-dimethoxyphenyl)-1-(4-pyridyl)- - _

* - pentane in .quantitative yield; m.p. 131°—133°C. o .
' : . The pentane derivative thus obtained is demethylated bly-.heating a mixture of .
. ~ the compound (7.15 g., 25 mmoles) and pyridine hydrochloride (35 g.) undera .
g 40 nitrogen atmosphere at 210°C. for 8 hours. The hot mixture:is poured into water. . 40
: " (40 ml.) and the resulting solution made basic with 6N sodium hydroxide. Water
and pyridine are removed by distillation in vacuo. Ethanol (50 ml.) is added to the
* residue and the inorganic salts which precipitate are filtered off. The filtrate is
. concentrated in vacuo and the residue chromatographed on silica gel (150 g.) using
45 . . an eluting agents 5% ethanol/benzene (4 liters), 10%, ethanol/benzene (1 liter), 13% ‘45
B ethanol/benzene (1 liter). and: 16, ethanol/benzene (S liters). The product is "
isolated as a glassy solid by concentration of appropriate fractions of the eluate.
Yield =50¢g (78%). = = T S, .
- The 3-(3,5-dimetho ytphenyl)butyltripheriylpho'spho"nium bromide is prepared - _
50 by refluxing a mixture of 1-bromo-3-(3,5-dimethoxyphenyl)butane (21.5 g., 78.5 50 .
mmoles) and triphenyl phosphine (20.5 g., 78.5 mmoles) in xylene (60 ml.) for 18 :
hours. The reaction mixture is then cooled to room temperature and filtered. The



me - 316 (mt) 35. PVMR (err, 60 MHz): [err] 1.46 (err),. 2.86
(S,H), 2.86 (t,J = 7Hz 35 -err, 3.53 (err), 3.71 (t J = THz, - CH20O)j

Anal ysis: Calc'd for [err] C 72. 12 H 7. 65% Found C 71. 92; H 7. 63%
40 "PREPARATI ON P,

=40, 2 (3, 5-Di net hoxyphenyl)propyl 2- Phenyl et hyl Ether To a-0Q0C soI ution of
(3 5- di met hoxyphenyl ) - 2- hydr oxypr opyl 2-phenyl et hyl et her (550 ny., 1.74
- 94n. pyrl d| ne (2 m.) is addag79238pwW se ohosphorous oxychl orggde- (477 m .

.22 nM rm over .2, I.5 45 . hour
peri od. fd%;“tﬁg&u%},‘ggﬁ{; *‘%ﬁ%h i il éé‘frt LA} éé? fen added to et her
(‘150" - en |o1a¢sfdhni pisreine unnnmnmmto@nétaefbmd(s )s-dmﬁtnﬁ:xw gani c phase.is
" separ at eah@a'bi’dP' sread the tapprpprate @hichide carr kabonat affords the Hollowing) | “dr i edover
maghesi uffPBRA%Et e and. evaporated gp an oil. The oil is dissolvéd in
absol ut e -et hanol (15 m.), 10% pal { adi um on- car bon (100 .ny.) added and the
-m xture . stirred under one 50 at m)sphere -of “hydrogen gas. Wen
hydrogen upt ake ceases - (26.5 ml .f¢29)nin.), the 50 reaction is ;D | tered
t hrough di at omaceous earth and jR¥ ';_'trate evaporated to an oil~ The oil
is purlfied via preparative IHoefer Yhrot&t-Wraphy on silica"gel plates,
eluted twice with 6:1 pentaneZether to yiel W 211: ny. (40% of

2-(3,5-di rrethoxy ph@m-m,) propyl 2-phenyl Bpynidyl et her.- 55 - IR (err)
1600, 1205, 1155, 1109 Lerr] SR . .. b5 me - 300
(m+) 97 2t | 3-PY"d¥'1 579, 228 N
"974MR (err 60 MHz) {Cq; ] 1.22 (d;J  7Hzg r), 2.82 (t,J =Thg, err) ~
2.8 (HG M), ~36(err§ 375(S OCH3) , “(mArH) and 7.18°(S, PhH).
PREPARATION Q' 5 - (CHp), -2 ( -gpmdxydr oxyphenyl ) pr-opyl

2- Phenyl et hyl Et her ' . N

2- (3, 5- di met hoxyphen(ﬁis ﬁropyl 2- phenyl et é#’ e‘?‘ner (195 ng., 0.65 MV,
pyridine. (0.4 m., ACHR.mM\) and dry pyr i Hpyrdyhydrochl oride (4 g., 34.6 mV
"is heated at. 190C f(Q{H6 hours - The reac}_l olr&ym xture is c_ool ed and &dded to

a. 2)‘
5 - (CHp, T lpiperidyl 15
o (CH). . apiperigyl
CH CH(CH,)CH, 0 2pyridyl
CH,CH(CH)CH, .= . 4piperidyl
| | | o CH(CH,)CH(CH,)CH, S -3_-pyﬁ&y'1f S )
20 | CH(CH)CHCH)CH, - apyidl .
| . CH(CH,)CH(CH,)CH N 3,pipéridyl' N o
. CH(CH)CHp, - .. 2pyridyl ’
" CH(CH)(CH), = . 3pyidyl
__ ~ CHCH)CH),  4piperidyl :
25 ~ CH(CH)CHp, o dpyridyt 3 <
* CH(CH,)(CH), S apiperidyl B o
 CH(CH,)CH(C, HJCH, = epyriggt T
- CH(C, H,)(__C_H,), T - 4-pyridyl B I
B CH(C'HB)(CH,)é L 2piperidl |
" 30 o CH(C.H)(CH)), © apiperidl . b oz
| . CH,CH(GH)CH, .3-pyridyl o o |
CHCHXCH), - pyridyl

< . CH(CH)CHy), . . 4-piperidyl R




m xture of water (100 m .) and ether (150 ml.). The ether extract is washed
once 10 vmth wat er (50 n1 ) and al ong vmth a second ether extract (50
m.) of — 3
evapor at ed to an 0|I The 0|I IS purlfl ed Vi a preparatlve Iayer
chromat ography on silica gel plates, eluted six times with 30%

et her-pentane ta yield 65.8 ng. (37% of 2-(3,5-di hydroxyphenyl) propyl . l@
2-phenyl - éthyl ether." 15 1R (CHQI3): 3559, 3279, 1605, 1147, 11 51(2,-:;1"
cm . 95 - 15 me -13%226m-) PMR (err, 60 MHz) 8 19st8' -~
(d,J = 7THz\@A3-TZ B0 (TJ = 7 —erT) 2. 80 (HFC-VE) = 3. 4 3 8 (err). 6.08
(t.J = 2Hz, ArH), 6.21 (dJ = 2Hz, ArH) %nd 7.16 (S_PhM. The

fol | owi ng .corrpounds ar e pr epar @H(CH)CHEM)OM, | at e - a’rpkadubl s by the 20

met hods of . Procedures 0 and P. P
4- (3, 5-Di hydr oxyphenyl ) -1 -phen%ééﬁ@ﬁg ﬁ’ﬁﬁ%’er a A %?'gen at rmsphere a

m xture of, 3, 5-di benzyl oxyacet Qm(e;}q;tm((:ﬁ@s)mg 02%%pelllyli n t et rahydrofuran
(175 ni.) ‘and 3- phenoxypropyltrl henyl - phosphonl um hromde (7.18 g., 0.15 -
M in dinethylSsul foxide (450 m(CH2is” added 40 drofwilse over 1.75 hours t 08
a suspensi on of 50% sodi um hydrdl.ﬂeﬂg)zcﬁg g , 0.1650dw,, 98 '
1,579, 228 - 98 (preV| ously vvashed vmth

pent ane) in tetrahydrofuran (7%CHD: ) nmuintai ned at GHG[ err] After stirri ng
for 4 hours at O-5[err]. the r?ﬁﬁt)l on is allowed teyarmto room.
tenperature and is then careful'ly¥stirred into ice water (2000 nmi.), .
acidified with concentrated hy(ﬂmcmmg)mam d, and@GHfracted with ethyl
acetate (5 x 400 m.). 5 ‘ﬂ‘ﬁ ﬁ% ed organlccpﬂases are washed with
saturated sod®m chtoride sol uff8% ’S X 300 m.)7 #ried over sodium - 10
sul fate -and concentrated under CH{CHWCH(OHYCH) d an -@,H,which is triturated
with ethers to. precipitate tri phenyl phosphi ne oxide, Filtration, followed
by concentration of the filtra et Jgives an oily re wHue which.is .

chr omat ogr #phed over silica gellCHD300 g.) el uting WeHh benzene- hexane

s

consi st ng' 10 _of 30%to 1Q@gpbenzene: -From the giddl e fractions 51 9.
(75% of 4-(3,5-dibenzyl- oxyphen P)-I -phenoxypent-g-ene |s |sol at ed as an
oil; R=0.8 (s8lica gel, 2- CH(CH,XCH,)" B M 15 -
o - . . 'CH(CH;XCH1)7 . L C,H, . : .
CH(CH)CH), '4.-FC,H_.-"
CCH)(CH),  GHy -~ -
CH(CH)CH), ~ - . 4CICH, . s |
w . CH(CH)XCH), ~ #GCH, .y
O o CHCH)XCH) - 4OCH, -
' CH(CH)CH,) - - 4FCH,
CH(CH,)(CHz),-_ . 4FCH,
| CHCH)CH), 4CCH, .
25 | © (CH)CH(CH) CHy 25
il - CH(C-H,-S(CH,),CH(CH,) - CHy o |
. CH(CHCH),CH(CH) - . C H,,'.' |
y CH(CH,)(CH,),CH(CH,)_ - 4-p1per1dyl
| . CH(CH)CH), _'_CH,, o |
30 CH(CH,)(CH,),CH(CH,)'. S CHy 30
' - (CHy); - RE CeHn'.". - |
(CH)), . CHy

(CH,), C.H,,




benzene: | -hexane); me - 450 (mt). Analysis: Calc'd for [err] 82.63; H,
6. 71% Found: C, 82.90; H 6.69% 15 A sol ution of
m xture of absolute ethanol (160 m.), ethyl acetate (160 nml.) and
. concentrated hydrochloric acid (0.2 m.) is hydrogenated for 12 hours under
ok | bs. “hydrogen in the presence of 10% Pd/C. Renpbval of the catalyst by
tEtration and concentration of -‘the filtrate under vacuumyields 30:8 g.
\("1'0 ) _of product as _a_viscous 1ai79,22820 Anal ysis: Calc'% for [err]:
S 74.97; H, 7.40% ' | . 20 Found: C, 74.54; H, I"45%
. . - .. PREPARATION N: ) ’ oAl T
PREPARATI ON-S. 3, 5-Di nggwmﬂy@ﬁn&g,;ﬁg Bge OXi de. To a -78[err]. -solution
of di phenyl g4l fnidltion etoy ldinskehyfshifékonidine) methylidet (6ldy dnMuimn (one |ister) is

slowy adﬁigdhst%qﬁﬁordﬁ“@%n '|t§‘@c afuare .lt%.aésiqg‘mOE fg’é?imethm‘?he reaction -

: H .y ¢ . . . : C ar S,

mbure et G S Bl e s Gl im0 2
roomte”%E&T(Wrﬁlz)aa&'aﬂ&& &8 it Oflic Qzaﬁ}i&ﬂ_d)imﬂﬁl-ﬂthe@mo ng—et her phase

- separ at e_dqwtv Fbété@f}é’)tﬁ_ﬂgu?(’lﬁhﬁ K23 gnvasmhe(ibrgmtcmgfm@tyasugq tdee(WHSO4) "and

) . . er ., . t " ‘ Er ) . S "-.
ey st e o e Mgy e oonel Bt AR the ¢ T o
: 93°—97°C5 02 mm, ¢ S ' S

-3- (3, 5- DNy dRQE¥RNEMO] 1598, RHQNYSIDLGSE lemEX her . -~ 30 To a

sol uti on of Wo@sYrethandlp i, de- 279 douleand68). 0. 5:1 iters of IM is added 3, 5-

di et hoxy- [ @ é@) t.rene: oxide. (8. 3: L mxture is heated for 18

_rll_ﬁdlss‘tﬁt_ 70??;{](% 0465?é’é’ﬁ'e‘sﬁl‘z%{ﬁd@&'%hg%a@)&eﬁzﬁgz'a m xture of qgt her - wat er .
e ether 'solution\ s sepanatedy —HiHzed (€ ~).~and evaporated to give

3- (.3, 5- di net hoxyplhadyl §i- 3- 35%i h;drox' ~pHopyl butyl ether. ‘It is

DUtk on et SSHLET I HHOE OAiAAND g i

xide,~ b.p.

: b9 5% Argp W th ether-pentane
_ e e procedur e eﬁo_ar_;-a_t #0n P;St he title product is
produced. Adalyiis: Qalc\d fort ¢y ,(%_l(l‘,omﬁm , A%, prepared -from appropri ate al cohol s.
"OH [err] 99 @ . Found:C, 67.96; 1.28%, 0 7 1,579,228 _
.99 FREPARATI ON UL - 'PREPARATIONO. = " | 20
: ' © 243,5-Dimethoxyphenyl}-2-h rqupra;ij:l-Z-phenqutgyI Ether o o
A mixture.of dry 2-phenylethanol (30 ml., 251 mM) and sodium metal (690
mg., 30 mM) is heated at 110°C. for 30 minutes. The resuiting 1M solution of
. sodium 2-phenylethoxide is cooled to 60°C., 3,5-dimethoxy-e-methylstyrene oxide S
25 (2 g., 10.3 mM) added and the reaction heated 15 hours. at 60°C. Theé reaction 25 .
: mixture is cooléd and added to a mixture of ether and water. The ether extract is C
dried over magnesium sulfate and evaporated. Excess 2-phenylethanol is removed
by vacuum distillation (b.p. ~65°C., 0.1 mm.) Jeaving a 3.5 g. residue. The residue is
; purified via column chromatography on Merck silica gel 60 (300 g.) and elutedin 15 -
30 ml. fractions with 60% ether-pentane. Fractions 52—88 yielded 2.9 g. (897%) of 2- 30
(3,5-dimethoxyphenyl)-2-hydroxypropyl 2-phenylethyl ether. o :
IR (CCl,): 3534, 1595, 1202, 1153 cm™. - . . .
- UV (95% ethanol); Ap,, = 278 (¢ = 1830), 273 (¢ = 1860). -
7. mfe — 316 (m*) N L o : .
35 . PMR (CDCl,, 60 MHz): 5 146 (S,CH,—), 2:86 (S;OH), 2.86 (t,J = 7Hz, 35—
—CH,—Ph), 3.53 (S,—CH,0), 3.71 (t,J = THz,—CH,0); 3.80 (S,0CH,), 6.38 (t,] = v
2Hz, ArH), 6.61 (d,J = 2Hz, ArH) and 7.23 (S,PhH). .~ o

 Analysis: Calc’d for C,eH;:0,: C,72.12; H, 7.65%. PP
_ _ Found: C,71.92;H,7.63),

40 _ : PREPARATION P. '
: 2-(3,5-Dimethoxyphenyl )propyl -2-Phenylethyl Ether - . o
: To a 0°C. solution of 2-(3,5-dimethoxyphenyl)-2-hydroxypropyl 2-phenylethyl .‘-
ether (550 mg., 1.74 mM). in pyridine (2 ml.) is' added dropwise phosphorous _ '
oxychloride (477 ml. 5.22 mM). The reaction is allowed to warm to 20°C. overa 1.5° : -
45 hour period. It is then stirred for 1.5 hours.at 20°C. and then'added to ether (150 45 =~
N - ml.) and 15% sodium carbonate (100 ml.). The organic phase is separated and -
washed with 15% sodium carbonate (3 x 50-ml.), dried over magnesium sulfate and . :
evaporated to an oil. The oil is dissolved in absolute ethanol (15 ml), 10%
- palladium-on-carbon - (100 mg.) added and the .mixture stitred under ome -~
- 50 atmosphere of hydrogen gas. When hydrogen uptake ceases (26.5 ml., 20 min.), the 50
: ' reaction is filtered through.diatomaceous €arth and the filtrate evaporated toan - . -
oil. The oil is purified via preparative layer chromatography on silica gel plates,
eluted twice with 6:1 pentane:ether to yield 211 mg. (40%) of 2-(3,5-dimethoxy-
' phenyl)propyl 2-phenylethyl ether. . B
55 IR (CCl,): 1600, 1205, 1155, 1109 cm™. R : -~
) m/e — 300 (m*) o : o o -

~,

&
L 2




Al kyl ation of 3,5-Di hydroxyphenylnercaptan. A sol ution of
3, 5-di hydr oxyphenyl mercaptan (3.5 g.

0.01 nole) in absolute ethanol (50
m.) is ropriate brom de of
formulda Br-(err)-W (0.01 nole) is added. and the mxture refluxed 5 for
3 hours. It is then concentrated under reduced pressure and the residue

extracted with ether. Evaporation of the ether affords the product .
foll owi ng corrpounds are’ thus prepared: OH [err] 100 . 7
1,579, 228 97 1,579.028 O i vetol (1.8g 0.01M amm@lum)

chI ori de(2\659 0. Ublvp ng AEHPNL flﬁ xi de
(12.5m ) are conbi n s_?_zggc_p&pn:géw gm{s)fgml’l(g%fangour _
The bonb is then con se(dPthle Contents éO . dissolved in ethyl acetate _
(350 mM.). Hydrochloric acid (300 m . dded 30 the mxture

stirred and tgen the organic }aves, %’Egég}ﬁzﬁgphegﬂmﬁg%pn i s repeated 5
two nore tine The ao\enitsreast cﬂ% théxipHesiyljpeaplyl’ 2phehgldthyl ether6(P% mgi, um

hydr oxi de and then @6 nM} mydding ( mh,IwGOﬁMDm @yml’m‘!} hytiro &hlorldﬂ{ gcdhHi ned

The

chl or of orm ext ract smH'r)éhG tF‘b%il °8: Elct""{lﬂlé’“ﬁlgﬁ ,E“éjas 522?% up in
ethyl 35. Cet at Pt gpg'g ) &P&tﬁ@ﬂg@ﬁ Y ot 10
addi ti on of hexane tﬁsJ Qirie 5vei' Eh‘ég Mﬁm@ﬂﬁmﬂtevip@ram’dyshmbll Theoil lgﬁlﬁ'lwg
m p. 88-91C. WWen reepgeaaratllﬂellawercbhfm gg’% tl'fE“']s ith 397 i t
melts at 95-96C. Angf ;mestanwm ¥ioldy65- %P‘g{(é?/ >]°fé'(35r CXYPRENYPIERY) ﬁ“ "81%
Found: C, 73. &k H ﬁg'cﬁ%lﬂss%%m 160811147, Jos em.
1,579, 228 n | ke. manne J
compounds of Pr epar at | EMB. ?%@C ﬁ@—% é‘i{é‘ @%?ted
to- the correspondl ﬂﬂ ﬁ Hre § |n Z and .
Ware as defiged in ga"[‘ E’)[l prepared from approprlate alkanols by the _20 o
PREPARATI QN W methods of Procedures O and P o
d, |- N-Acetyl 3- hydr-oxy- 5-(5- phenyl - QHpent yl ) ani I,| ne.
Chy alk,)—w
I
CHz .
L (alkg) W
| . =(CHYe— S CH
25 . —'(ICH.z)o‘—' 'CeHj 25
: —'(CHz)4 C_Hi )
- | —CH(CH,)CH,— - CHy
| —CH(CH,)CH)— CH,
- C—CHy- eECH |
30 | —(CH), ._i'_'_".._4:-pyridyl 30
ks —(CH,),—. ~ 2-piperidyl
—CH(CH,)CH,— " 4-piperidyl
‘ —(CH,),CH(CH(CH,),—  CH,
__CH(CH)—' . CH
35 —C(CHs)z - CH,. 35
B - PREPAhRA;I)‘IIOI\’Il R | "
4-(3,5-Dihydroxyphenyl)-1-phenoxypentane.
Under a mtrogen-gtmoséh};re ayrlr,uxtl{re of 3 S-dlbenzyloxyacetophenone (500
' g., 0.15 M) in tetrahydrofuran (175 ml,). and :3-phenoxypropyltriphenyl- . .
40 phosphonium bromide (7.18 g., 0.15 M) in dlmethylsulfomde (450 ml) is added - _. 40

dropwise over 1.75 hours to a suspensmn of 50/., sodlum hydrlde (7.89g.,0.165 M)



A solution of 2.4 g. (9.5 nmole) d,|-3-hydroxy-5-(5-phenyl-2-pentyl)aniline
in 24 m. pyridine and 24 n. acetic anhydride is stirred at room

r-45 mnutes. _The.. _
each of water and ethyl 10 acetate. After stirring for 10 minutes, the
organic |layer is separated and washed 10 successively with water (4 x 100
.), brine (I x 100 m.), dried (MgSH4), filtered and concentrated to
eld 3.5 g. of crude d.|-Nacetyl-3-acet oxy-5-(5-phenyl-2- pentyl)aniline.
X Aagution of dI -N_-acetyl 3 'acqts'@(mS (5- phenyl 2-pentyl)aniligge and | g.
fassrum carponat e rred L. roomtenper\a.t/qre for

15 ' o@ﬁﬁ\yfﬁ‘h? F}% 4°“ %mf}%’%ﬁ%ﬁ& MW hyI acetate. The
or gani € roohptefip Alae h-é)£l}?d i thém e @laé Rd‘ﬂﬁ&rfe awaii {2060 B 4c dlﬁd”dd concentrated to
an oil weith boncsnttatqulty&iobhlmﬁi(hcfdl; mdlehmcaadevlm@t l@btdtels o4 ml.). ,

d, 1 3N-ac gder x Fr)rt te ﬂy:%?'lc n'gg}: Fhlﬁ@e; {}HZ >

128[err] g ’:%ﬁo Bh tate £ % N ) [err] A ppm
864 (bs, Fillrhtion low ion N, nge itate n ﬂ

te, gives' an oi )& whichlisvar i abl e, ArCOH),

Q..

2.19-2. 78h hedrov@Hﬂa;adel/(\tW)etuu@g 9fh ben ex ne corsis g=O) )., 0_} 3-1.78
( mi0 4H,. ai?bv nﬁﬂxe gm-the-m {/l 5 5-di elzy- - -
d,|-3-Be - '%flﬁge@ ' eg,:s ent ?)aﬁnﬂnl e silica"ge 'a' Cstirred
solution o na‘lys& C g,og:t 3(1 8363hyHram% 5- (5 phenyl - 2-
pentyl)anlllne( : i 1€, 849

drofuran i Badded 193 ng. of

509 o yy AFARIORETEL .ﬁ%@" pengy &iﬁ- peste Qhiabng 15,35 o
(8.06 mmlltﬁ'glch ric @iﬁ ?ﬂ[ fo? 1?- 538s! hydrdaen ﬁnontl nued for 16
hours. The senmbloﬂm/m’dlcukmdvsldfhtertatfalyhttbgtfnhnb,txoﬂ amd conetragiomt | ¢ aci d added to

th filtehathe filirdte nd (product aszyiscomy Shat ogr hed (silica
em benzen8PBYHErl§ f°i ?ﬁ g ? 'd-1.43 g..d, |-~ %
-p eny 2- peniy

N-acetyl 3-benzyl oxy- 5-( anlllne as an’ 0|I n1e - 387 (m+)
T M5 [err] NI\/R(60 M—Iz) [erP EPA WION’888 (bs IHN-H) 7. 38, 7'20, 6. 84,

6.59 (bs, 5H, f’“ﬂg@ e (| n , .85

~Ar-CH a 1 ldh n-z,%(ln 4H €

35 25( er r )Ell?g; @ﬂ% r&ﬂrw 7800 t’@f 3 Houfs dhd then all%wed to warm taa 25 - :

etyl - eﬂém(tﬁltphehq IadCEd ?M atariand the etherphase sepgote %Ot assi um :
Og23f) sygprated. Fraction reflux on a

hydr OXI d ll"" hasejg, ?
- st eam ba iﬁ”%“?“ ﬂ“c'fe i uﬁfg{er &80 Iprc quetat er and et hyl acet ate are added 40

- and the mxture stirr ed f or PREPARATIONT. The organi c phase i s separated and

" the30 40 343, 5-D:hydroxyphenyl}-2-propylbutyl Ether. 30 _

’ To a solution of sodium butoxide in butanol (0.5 liters-of 1M) is added 3,5-
- dimethoxy-g-methylstyrene oxide (6.33 M). The mixture is heated for 18 hours at
" 70°C. and is then cooled and added to a mixture of ether-water The ether solution

: " is separated, dried (MgSO,) and evaporated to-give 3-(3,5-dimethoxyphenyl)-3- o

35 . hydroxy-2-propyl but{'l ether. It is pur fied by column chromatography on silica gel 35

with ether-pentane elution.

By means of the procedure of Preparation P the title product is produced. —~
Slmllarly, the following are prepared from appropnate alcohols >y
| S H~ 7 —\SIR2/
. . 40 ' _ - (alky) v, 40
' ' ' ~ 'CH, CH,. o .
. (CHy)e - CH;, e
(CHp); - CeH,
o : _ (CH,), 4FCH, - __
45 ' ' (CH), . 4pyridyl o | a5
| | 'CH(CH,)CH, . CHy -

CH(QHHCH,)z CH, .
" CH(CH)CH, . : CH; -




aqueous phase extracted again with' ethyl acetate. The organic sol utions
are conbi ned, dried (MSH), concentrat ed in vacuo and chromat ographed (35
g. sili =y _ :
d, | -3- benzyl oxy 5- (5- phenyl - 2- pentyl )= ‘aniline as an oil. 45 rrle 345
(m 45 [err] ¢
(60 WHz) [err] (ppm: 7.32(bs, 5H, raromatic), 7.13 (bs, 5H, aronmt i c),
6.01-6.33 (in, 3H.aromatic) 4.95 (s, 2H, ArcCH20), 3.48 (bs, 2H variabl e}
NH2), 2.17-2. 889(m 3H,: Ar-CH and Ar-CH2) 1,519.88-176 (m 4H, - (CH2)2), 1.149
(err). N579, 278" 102 Fol T'ow ng the

procedures of Preparations Wanﬂkﬂgtwg %F;f ION ndrdaptf. - anilines of-

Preparation V are ConVﬁ‘rs&Iﬁﬁ’ont&' 33&&1 ﬂieylyl ec t @mumelsmre)erneabm.zeand ‘W
are as defined in Pethpa &lium ethoxide. The approprlate : S
d, | - 3- Met hoxy-55- ( 5- e) Kty ' t| onsd .
e Bt m&%' L ,aee*% T S R v

gi ve the title productTheSbllB iy oynpotx pleeddf Preparation V are '

reacted with nmethyl- brom de or- et hyl br nlde to gi ve conpounds havi ng the
fornmula [err]™wherein Z and Ware as-dgfined in Preparation V and. Y, is"
met hyl or ethyl. PREPARATION Z.  3,5-Di oxyaniline. A mxture of )

3- et hoxy- 5- hydr oxyni t.robenzene (8.7 ¢ diethyl sulfate (9.1 g.), 15

pot assi um carbonate (7.4 ¢g.) and tol 200 M .) is heated at reflux for
four hours. 15 The toluene is regprfed -aTL #§§I||leon and the

resi due cool ed. The solid product™3, 5-di ethd benzene is recovered by
filtration angp dried. The solld(ll g ) I@deSSO|Ved in gMacial acetic aci do
(100 m .) and water (100 n . ). T added, —Tol4pwed by a solution
of stannous chloride (7 g.) i n! 20 kﬁﬂggﬂghﬁQrated hydr%ghlorlc acid (70
m.). Thedmn xture. is stirred vi gor ouCH(ZHYOH(CR)ECH, 26 aCHO0C. for six hours.
It is then made al kaline with sodi umhydroxide and extrgcted w.th ether (3
x 100 ni. ) The conbi-ned extratts aﬁ%céﬁﬂgﬁﬂfNaZSO4) afrdl evaporated

. I CH)— CH,
15 1 {(CH)— CH, . 15
| —CH— CH, |
I (CHp)— © CgH,
1 —CH(CH,)CHps— C.H,
| 1 —CH— .' - CH,
20 1 LcHe . CH, - 20
1 (CH)— . CH,
| 17 CH)— -~ CH,
| | 1 . ."‘—.'(CHz)s—.' .  CH, | N |
e B - 1 :':.'——.(CH,). .. GH, o 25
T I —(CH),CHGCH 5)— -  CH,
) ol —eHy—~ o CH
| S —eHy— L GHy
_E_':_t:._.(CHz), -:. o R i_._c_,H,, |
30 i '._-'Z-_;-:'_j_;—(CH,)s—_- S TeH L
o _:1:"_ . —(CHz)s B | . - CH, = :
o q ;-_'(_\c_l-;,)_'gi_:f'_ N z;pibe'ridyi. o

O B —(CH;):;-—-_‘_- RN 4Qpit?eridyl




to give the product. It is purified by vacuumdistillation. PREPARATI ON AA
25 (2- Hal ophenyl ) ycl oal kanol s.
25 The procedure of Huitrie—et—at——d—Og—Chem . 23 715-9 (1962) is
enpl oyed but using the approprlate cycloalkylene oxi de and p-halo (C or F)
phenyl lithiumreactants to produce the follow ng conpounds. 30

SERY a X 2 a 2 F 3 d 3 F5 a. 5 F
) TI ON BB. 35 ' . (4- Hal ophenyt) cycl ohexanol s.
1® and 4-(4- FIuorophenyl)cysﬁnﬁgxanols A ne -sal utiop.containing
equi-nolar amounts 61 Z-TTUorostyrene and 2-_Tetr Toxyput=drene
hydr oqui none (1% by nblqht baséézbn di ene) i.sYheated in a seal ed tubé at
150" C. for 10 hours. jThe. Lsa tlon vessel - QE ﬁﬂ pled, the contents 40,
rerroved and concentrated to gl?“‘l met-hoxy- % d 5)-4- (fluorophenyl)cyclo-
40 heptene whi ch ‘ar e Isepar a(€H,)py distill ad-poilyi n vacuo. Hydrolysis of t he
ether with 3% hydrochloric acjd affords 3- an
4-4- fIuorophenyl)cyclohexaﬁ6ﬁ5§4 Sodluntbo gﬁtlde reductlon of the”
ket gnes accordi ng to;the pLngQgLﬁcgﬁrExanpbﬁ“@ﬂ af fords the hygroxy
conpounds. 103 - -1, 579, 228
103 In I'i ke manner, tlhe corﬂ@ﬂﬁ%hﬂ?ﬁ@fﬁ ahppridyl

4-(4- chlorophenyl)cyqlohex g@* A epar g fQqm -4- chlorostyrene B.
2-(4- Fluorophenyl)cyclohexano €. )&Ipf npouﬁglrg prepared from cycl ohexane

. oxi de and p-fluorophényl 5-—(CHyH thluntactﬁﬁdhng to the procedure of

Huitric et al J. Og. Che 5-9 962), for preparing
2-(4- chIorophenyl)cyclohexaﬂgv( RATIC*?%%ﬁ Al kyl at.i on of :

3, 5H[xhydroxyphenylnﬂrcaptancﬂﬁﬁgntupyen 04-FG,th- di hydr oxyphenyl aercaptan
(3.5 g., 0.01 nole) “inh absolute 10 = ?gnol (50 m-. ) IS nade ]USt
aIkallne mnth sodluntethoxrde -The appropr _

- _ R l_-4-FC,H. _

S — | .4'_ClCaH4

- . GHs |

— h :_CEH, h 15
o . | ;C‘H". | |

— ' . GHy

-é

L

E .

15

- 4-pyridyl

— . rpipergt |
- . '. 2pyridt 20 S
— C 0 2CHYGH, N~
-  , | 4CHICH,

— . MCHYCH,

- o

o 0o © © & 0o © 0 © © o o o

C 25 : _ PREPARATION V. - ' .25 _
o ' 3-Hydroxy-5-pentylaniline. - C *
Olivetol (1 8 g 0 OIM), ammonium chloride (2. 65 g 0.05M), sodium bisulfite ' L
(5.2 g., 0.05M) and ammonium-hydroxide (12.5 ml.) are combined and heated ina - _
steel bomb at 230°C. for a half-hour. The bomb is then cooled, the contents o
30 . dissolved in ethyl acetate (350 ml.). Hydrochloric acid (300 ml. of lO/ ) is added, 30
_ . the mixture stirred and then the organic layer separated The extraction is repeated :
two more times. The aqueous acid solution is: meutralized with 6N sodium
hydroxide and then extracted with chloroform (3 x 300 ml.).. The combined
chloroform extracts are dried and concentrated. The residue is taken up in ethyl = -
-35 " acetate, decolorized with charcoal and concentrated, The addition of hexane to the 35
- residue causes it to crystallize: 270 mg.; m.p. 88°~-91°C. When recrystallized. from' :
hot ethyl acetate-hexane (1—1) it melts at 95°—96°C. -
Analysw Calc’d for C"H,,ON C,73.70; - H,;9.56; N,7. 81"/o
Found: C 73.64; . H 9.62; . N 79l/o



brom de of fornula Br-(alk2)n-W(0.01 nole) is added and the m xture
refluxed for 3 hours. It is then concentrated under reduced pressure and
the residue extracted with ether. Evaporation of the ether affords the
product. The follow ng conpounds are thus prepared: OH 15 >
15 [err] 104 1,579, 228
104 104 [err] PREPARATION DD. d, |-5-Phenyl-2-Pentanol Mesylate. 30
To a stirred solution ef 5-phenyl-2-pentanol . (482 g.; 2.94 nmoles) in tetr
30 hydrof uran (I 50 mM.) at 0C- is added TR
at such a nate—t - he—dAter+ Fef-at-tie _
(total addition time 4inJikhownmey; thexompountdd df Rrepanatio S@-d?rFﬁ' B K¢ M, Qs R Ut i on
mxture is_allowed €6 aBFIRVERFdigehs SIFRANGIE P@:%n‘ge"ﬁtlv srl?al‘fﬁ?’gitéelf?gﬂlﬁ? nued
for an additional hour. The reaction mxtur&®85  is filtered.and the
supernate concentrated to a light yellow oil (2800 g.) which is 35
di ssolved jn chloroform (2 1.) and washed g water (4. x | 1.), brine (I X
1), . 105 . /9,228 charcoal treated (50
g.) dried (err) filtered-through.diat EOUS~ advgnd concentrated to a’
l'i ght o_range\e‘l-l- (687 9.,  95% yield). TRI's material .i's suitabl e for use
wi t hout further pur whereintZ and. W are afvirfipghinigpid Preparatipns. (ppmy: 7. 23 (s, 5H
aromatic), 4.53-5.13 (m 1H 5 - GREpRRATION- W3 (err), 2.42-2.93 (m
2H, -[err]) 1.80- .92 (m 4H - periey! [alritire) i i 2
: ) . M 4H, g1 NEfcEpD3 hydroxyS-(§-phendPpedtyl atitideH3) . Simlarly, ..
Z hehf ol : gwq ng mesyl at es saﬁtﬁmp:fe%ag.(lads famols) & %hmﬁyét(épbﬁn&bhmﬂgi)a““}“jg '
-phen ut anol . pyridi .Acetic Iride iscsti t room temperature for 45
P y . ) nesrgh‘qirﬁgeng%lm’ziloéﬂigufe' isa@gu’red' %lgg m each of \ya'ter and ethyl _
10 acetate. After stirring for 10 minutes, the organic layer is separated and washed 10
. successively with water (4 x 100 ml.), bririe (1 x 100 ml), dried (MgSO0,), filtered .
and concentrated to yield 3.5 g. of crude d,I-N-acetyl-3-acetoxy-5-(5-phenyl-2-
, - - pentyDaniline. A solution of d,I-N-acetyl-3-acetoxy-5-(5-phenyl-2-pentyl)aniline
v and 1 g. potassium carbonate in 100 ml. methianol is stirred at room temperature for
15 one- hour, filtered, ‘concentrated and -dissolved in ‘ethyl acetate. The organic 15
" s 7 . solution is washed with water, dried (MgSO,) and concentrated to an oil which is :
- _ crystallized from hexane to yield 1.5 g. "d.l-N-acet_yl-‘3-hydroxy-5-(5—phenyl-2-

aoove  LOC

. ‘pentyDaniline, m.p. 128°—130°C.
‘mle — 297 (m¥) |

20  'H'NMR (60 MHz) '%lgcs:l, (ppm): 8.64 (bs; 1H, —NH), 7.12, 6.58 and 6.45 20

(bs, TH variable, AfOH), 2.19—2.78 (m, 3H, Ar—CH and Ar—CH,), 2.05 G, 3H,
CH,—C(=0)—), 13178 (m;, 4H, (CH)))), 1.12 (@, 3H, —C—CHy.

. PREPARATION X:* _
T o S ;d_,l-3_-Bgnzyloxy—'j-(5‘-phe'_nyl‘-.2-pentyl)aniliné. A -
25 "To."a. stirfed - solution : of 1.2 'g d,I-N-acetyl-3-hydroxy-5-(5-phenyl-2- 25
: pentyl)aniline (4.03 ‘'mmole)_in 50 ml. tetrahydrofuran is added 193 mg. of 507, . y
: sodium hydride (4.03 mmole). After 30 minutes of stirring, 1.38 g. (8.06 mmole} of -
. . * a-bromatoluene is added and stirring continued for 16 hours. The reaction mixture

SN is then filtered, 1 ml. of acetic acid added to the filtrate which is then concentrated -
>~30 and chromatographed (silica gel, benzene/ether [2:1] as eluent) to yield 1.43 g. d,/- 30
: . N-acetyl-3-benzyloxy-5-(5-phenyl-2-pentyl)aniline as an oil. o
m/e — 387 (m*) P Do

'H NMR (60 MHz) 5XMS. (ppm): 7.88 (bs, 1H, N—H), 7.38, 7.20, 6.84, 6.59
| Hz) SCpel,  (bs, IH

(bs, SH, 6H, 1H, TH, aromatic), 5.0 (s, JH, O—CH,Ar), 221—298 (m, 3H,
. 35 Ar—CH and Ar—CH,), 2.07 (s, 3H, CH,—C(=0)}—N), 1:30—1.69 (m, 4H, 35

—(CH,),), 1.15 (d, 3H, CH,—C—Ar). ' : :
A solution of 1.4 g. d,I-N-acetyl-3-benzyloxy-5-(5-phenyl-2-pentyl)aniline, 14
ml. 20% potassium hydroxide, 14 ml. methanol and 10 ml. 2-propanol is heated at
. reflux on a steam bath for 4 days. After cooling, water and ethyl acetate are added
40 and the mixture stirred for 10 minutes. The.organic phase is separated and the . 40.
: aqueous phase extracted again with ethyl ‘acetate.. The organic solutions are
combined, dried (MgSO,), concentrated in vacuo and chromatographed (35 g. silica
gel, benzene/ether [3:11 as eluent) to yield. d,l-3-benzyloxy-5-(5-phenyl-2-pentyl)-
: “aniline as.anoil..- ... VUi e '
4 e =345 (ni¥%) L B R

. '"H NMR (60 MHZ) 8fM3) (ppm): 7.32 (bs; SH; ‘aromatic), 7.13 (bs, SH,
aromatic), .6.01—6.33_(m, 3H, aromatic), 4.95 (s, 2H, ArCH,0), 3.48 (bs, 2H
vatiable, NH,), 2.172.88 (m. 3H, Ar—CH and’ Ar—CH,), 1.32—1.76 (m, 4H,
(CHo LA, 3H, —C—CRyy. e

-



10 H NWR (60 MHz) [err] (ppm: 7.22 (bs, 5H, aromatic), 4.08-4.34

(in, 10 2H, -CH2--O), 3.93 (err) 2.40-2.82 (err) 1.51-1.93 (m 4H,
<(err) 1-2-octapnol nesylate, a colorless oil.' [err] - 15 'H NIVR(GO
) [err] (ppm: 4.79 (bg, IH --CHO), 2.97 (s, 3H, 15 [err]), 1.40

(err) 0.87 (err), 1.0-2.0 (m 10 H, [err] WHAT WVE CLAIM1S:-- 1. A
corrpound having the forrmula:. [err] and the pharmaceutically acceptable

i d addition salts thereof wherein Ris 25 . - selected from’hydr oxy,
Qkagpey! oxy having from one t'01§r9\/2¢§ carbon atons and - 25 hydrlcafyrret hyl; R,
: - ' Qe to

ode vrﬁﬂofvmma %’&'@VQ’ Sf_c(bz_ yrdr_iryr . Wiroml to 4, each

'orvfef?]rz‘gﬁgwgfsg %ﬁ Jrag gﬂa{‘ ?’é‘t”c" $#8m hydr ogen and

al kyl havi ng from on our carbon at ons; [err] and [err] when
t aken toget her wrth the _ opwam%emnu whi ch they are attached forma 5-

or 8- nenber.gc het i.dino, pyrr@do, ,
pyrroli db,rag,,lder;ﬁmﬁfegt,f gg,(éf;ﬁﬁ; %\zeﬂréﬁp teﬁ&@ Hséngf?’f)tmlone to four

car bon atonsmnmyt dsngBteBara V dre e t;e@aiudm&hﬂmdw&r&gen atkyl having
from | tehy bremidete avemmncﬂs&@vmg the[fermula -~ wherein Z is an in r.froml
“to 4, : :BY{% i s. selected from hydrogen, rret hyl- and

et hyl; [err] i s sel ected fromh drogen [err] carbal koxy having from one
to i,our carbon atons in the aI group and ‘wherein y is 0 or _an integer
froml to 4, car bobenzyl oxy, f al kanoy!l -havi-ng'. fromtwo % five

-car bon atoms al kyl . hg .ﬁ, Aom one to six carbon atons; .
40 [err] vvhereln X |s an | ShY eger fromBa=W 4, Z is sel ected from

1 579 228herem z and W are as defined in Preparatlon v and()B is methyl or ethyl

PREPARATION Z. . o _ .
- 3,5-Diethoxyaniline. E .

, A mixture of 3-ethoxy-5-hydroxynrtrobenzcne (8.7-g. ), dlethyl sulfate . l g ), ' .
15 potassium carbonate (7.4 g.) and toluene (200 ml.) is heated at réflux for fourhours. = ¢5 . . .
: The ‘toluene is. removed by steam dlstlllatron and the residue cooled. The solid. <

- product 3 ,5-diethoxy nitrobenzene is recovered by. filtration and dried. -
The solid (11 g.) is dissolved in glacial acetic acid (100 ml .) and water (100 ml. )
Tin (1 g.) is added, followed by a solution of stannous chloride (7 g.) in:
20 concentrated hydrochlonc acid (70 ml.), The mixture is stirred vigorously and held .20
at 40°C. for six hours. It is then made alkaline with sodium hydroxide and extracted - '
~with ether (3 x 100 ml.). The combined extracts are dried (Na,SO,) and evaporated
to give the product It is purified by vacuum dlstxllatlon :

B . PREPARATION AA. ' -
25 (Z-Halophenyl)cycloalkanols T 25
The procedure of Hurtrrc etal, J. Org. Chem., 23, 715—9 (1962) isem lo yed' o

* but using the appropriate cycloalkylene oxide and p-halo (Clor F) phenyl 1th1um ;
reactants:to produce the followmg compounds

- H.. OH
=
(C”Z)a\/hﬂ -
30 ' _ o - a X a
. | | a2
3
5

w N

a
'c.l- =

|m o om] e

o .

' - AR PREPARATION BB. o _ .
35 - ' (4-Halophenyljcyclohexanols. -~ - = ' . 35.
o ‘Al 3- and 4-(4-F1uoraphenyl)cyclohexanols '
- A benzene solution containing equimolar amounts of 4-ﬂuorostyrene and 2-
methoxybutadiene and hydroquinone (1% by welght based on diene) is. heated in a
- - sealed tube at 150°C. for 10 hours. The. reaction .vessel is cooled, the contents - .-
40 removed and concentrated to give l-methoxy-4(and 5)-4-(ﬂuorthenyl)cyclo- T 40
_— heptene ‘which are séparated by distillation in vacuo. Hydrolysis of the ether with
3% hydrochloric acid affords 3- and- 4-(4-fluorophenyl)cyclohexanones.
Sodium borohydride reduction of the ketones accordmg to the procedure of_ '
' Example 31 affords the hydroxy compounds



(a) al kyl ene havi to nine carbon atons; (b) [err] - wher ei n.
each of (alk ) and (alk2) is alkylene having fromone to nine carbon atons,
with the proviso that the summtion of carbon atom; in (alk,) plus (alk2)

is not greater than nine; each of mand nis 0.or""1; Xis 5 sel ected
fromO, S, SO and [err] ‘and _ 5 Wis

sel ected from hydrogen, nethyl, pyridyl piperidyl, wherein [err] is

sel ected from hydrogen; fluoro and chloro; and [err] 10 wherein W2 is ;
sel ect ed from fysdrogen and 1,579,228 10 a is anjg; '

ot OEhe comor o %;?j h% ﬁ}ggﬁﬁgﬁdﬁrﬁﬁ 5 QRO ReE g ¢ o
claiml1 whgrein [err droe kanoyl R is 15, hydroxy or
al kanoyl oxy; [err] BsZ-(mdm;abheoﬂ)cﬁ;oﬂfxe@en and each -of - [err] - and [err] IS

hyd |_k ctohen amz dr og
or/ aggfgl o Rar 35 hyc{ gggg)f gﬁ Bt %‘Zf% en)&f ? \Bh% %)is'ﬁ dr ogﬁ-
i'm

or phenyl . 4 A compound accor ing to c ereln Zis -(err) -O-(err)-
conmpound accordi n t PPREPARATIONMEEi n 7 |s [err] Wis

phenyl 20 [é‘m’j is aget drogy, to _
Galin s tnotag 2 el iy fn i e Sty ik e
accordi ng to cl ai mbeomide of th Bip-o(dikg) W00 mBE)fs@dd‘ekiahdnhZ @rl’eeéfﬁlx i
[err]-hydroxy; -R i $orad dioyss. ItRs, th@5¢oncenrt13t P -upgderhse Iduceérmleseae landb the[ essidje and
[err] is. hydrogen. extracted with ether. Evaporation of the et? g ordsihe E'f?ﬁb‘iﬁund accor di ng

toclaim7 wherein R F's‘ f°é'?‘r‘”j“g co'a?ou"ds arf thus]pr iPS” acetyl [err] -i s hydrogen;

[err] is nmethyl; and R4 is p-nethyl. 10H The conpound accor di ng to claim?7
wherein [err] is [err]-hydroxy; [err] i}s acetyl; each of [err] and [err] is
met hyl ; and [¥rr] is hydrogen. 30 1l The corrpound according to is
cl ai m7 \/\h,erer n Ris [err]- hydroxy [ 1s acetyl; 30 each of [err]
and [err] is hydrogen; and [err] - NG 12. A"c rrpo d according to. '
claim4 wherein-ferr] is. hydr ogenHO err isSrE‘tGﬂylkzsrgn[ err] 'and each of
[err] and Wis hydrogen. 13. Tlﬂe trans(6§a“%)0a)d| astereomg,p conpound -
according to claim12 whérei n R35 ydroxy:, R is ethyl; and Zis
[err] ;- : 1 —CH(CHa)(CHz) —35 14, Theﬂtrans(Ga

| Ca) di ast er eomer - corrpound accorn di n_g_ erein IS acet ox.y, [err]
i s hydrogen and Zis [err] &Cﬁ’)éhm&ﬁcm &

|  —C(CH,),(CHpe— CH,
20 1 —{(CHp)y— . cHy . 20'
1 —(CHp)— - CH, | '
1 —CH— .  CH, |
w ; l | ,—(C.le)z'f o o (?S'Hs',
o | 1 —CH(CH,)CH,)— . CH, |
25 ' 1 o —CH— CH, s
- 1 —CH~ . . oH
I —CH—~ . CH,
> o | l ) %(CHz)z_. . . C5H,_
: " .. ' - l 1 —CH)e— - | l- CeH,, | .
o 30 _ . 1 —CH)— - GCH, o - 20
1 —(CH),CH(CH ,,)— : . CcH,,
1 —CH)— - GHy
1 {CH)— . CHy-
I —~CH)— -~ - CH,

35 S i .- CH, 3




15. A compound according to claim2 wherein [err] is hydrogen or acetyl; R
is hydroxy or acetoxy; Zis -alkylene-; and Wis hydrogen or phenyl 40
—18....A conpound according to claim 15 wherein [err] is acetyl R is hydroxy;
and 40 Wis hydrogen. 17. A compound according to claim 16 wherein Ris
hydrogen; and each of [err] and [err] is methyl. 18. The conpound according

to ¢laim17 wherein R is [err]- hydroxy [err] is p- 45 . methyl; and Z
Lerr] - 45 19. A
4 Ol’dfr‘d accor di ng to cI ai m 15 R i's hxdr oxy and W
s - 5 ' } ’ ding: .@ar m 19
wher ei n: each of [erxr] and [erl(dlk,)s hydrogerw R4 IS rret hyI and Z |s “lerr]

107 . 1,579, 228

07 21. The conmpound accord’"_n@:}-tz)g_cl al m IS5 gphgr ern- each of [err] and [err]

is nethyl; [err] is hydrog Ris hydroxy, ferr] is acetyl; Zis [err]

and Wis phenyI 22.1A corrp‘d@ﬂ! aving thePrsridtl a: [err] .. . and thf

phar maceutical [y acceptabl e Q% ddition t her eof wherein. [err] [err]

Z and Ware as defi ngd in clai rnﬂl-aand [err“]%ﬁ\%egﬁ}gel ected from oxornet hyl ene

and %l kyl enedi oxy haVing fro@Hdmw to four 2tmmbtbn atons. 23. A cdmdound

according to claim 22. Wnere ,_{zfarr] i's 0Xg; [gri i's hydrogen or 10 -
nmethyl; each-of [err] -and [e (S hydrogen’y Y al kyI R. is hydrogen or

al kanoyl Zis [err]l and WHCELphenyl or hydﬁd;gen 24. A conpound accordi ng

to claim23 wherein R4 is [ I s-acetyl;-each of [err] and
[err] is hydrogen; IS [err?ﬁéi %ﬁg phgﬁyJ‘dylZS A corrpound according to

- claim?24 wherein Z is [err]——aﬁ(CH,)(CH,)a_ 2G-pyrdye trans(6a, 10a)di aster eonmer
co und of claim 25 15 27. The cis(6a, 10a)di ast er eoner
coripound of claim 25 28. N@%?ﬁaﬁd%‘lzbfcoﬂ'mpﬁgdﬂo cI ai.m 23 V\:hEI’ﬁj nZis

[err] -and Wis hydrpgen. —cHy)— =~ T 4FCH,
| . © 10 —CH(CH)CH)— 4CICH, | L
—CH(CH)CH)— 4FCH, o )
L S | .CGHS. : .

_  4FCH, . s
_ . 4CICH, -'

— - GH

— . GH,

— - CgHy,

- 4-pyridyl

0

15

20

— .+ 2-piperidyl" .

— ' 2-pyridyl

_ | . 24CH)CH, |

— | L 4(CH)CH,, 25
_ L -'31(ChH5)C,H,2 : ) . I S .
_ L -c_'H,

25

Lt

S 0o © 0o 0 © & © 0o 0 & ©o © o

_ PREPARATION DD
: . -~ d,l-5-Phenyl-2-Pentanol - Mesylate : :
30 To a stlrred solutnon of 5-phenyl-2-pentanol (482 g.; 2.94 moles) in tetra- 30
_ hydrofuran (2250 ml.) at 0°C. is added methanesulfonyl chioride: (300 mi.)atsucha .
rate that the internal temperature does not rise above 10°C. (total addition time 4.5
hours). After addition is complete, the reaction mixture is allowed to warm to room .
temperature and stirring is continued for an additional hour. The reaction mixture _
35 is filtered and the supernate concentrated to a light yellow 0il (2800 g.) whichis . 35
dissolved in chloroform (2 1.) and washed with water (4 x 1 L), brine (Ix1 L), - - .



29. The conpound according to claim28 wherein Ris acetyl; each of R4 and
20 [err] is nethyl; [err] is hydrogen; and Z is [err] .
20 30. A conpound accordl ng to claim?22 wherein [err] is oxo R is hydrogen

or acetyl:; each of [err] is hydrogen or nethyl; Z is -alkylene-: and Wis
hydrogen or phenyl. 31. A conpound having the formila: 25

25 [err] wherein [err] Z and Ware as defined in clai ﬂ“uujﬂu!m d
according t'o cl aim 31 wherein each of [err] and [err] i (H“Hﬂlr

ggt hyl ; an.h ofmg err] is hydr ogen; Zis:- lesr_, and Wis hy rogen o[\ phen&/,l5 8 :
30 108 : ' charcoal treated (50 g. ) dried (MgS0. % gechQ&rough dlatomaceous earth- and

108 34. A gonpound 5‘5’;':&&%,‘&?& 2 iﬁgﬂﬁ]ﬁ§§(§%§r &17% Yipld). Ihis patqriabis suingplic or

phenyl . 35. A conpound accorg aim33 wherein Zis [efr] and Wis i
hydrogen. 5 © " 36. 'AINetlhqsoMHzaagg (ppmj B8 56, a.gmrﬁ@c)a @_Egh,ag?,wrfg n.

t he ket al y has O CE g ? oun avi n e f.ornu

[err] wherei anerr] 1—5%;_55;1 g,p %5 %S ,g;r;hb_‘%'% i1{gLEetbin one 5

to five carb - Sitniary, t )fdll es at@iﬁ’e aFed Q al oholi

al kyl enedi ox&-hﬁw ng f4 !%g?mbntme, a];@llmoibon at oms;’ err‘j and W

are as defined in clai °1“ B(m7)\ conpound according to cI al m 37 wherein

[err] is al kyioanedl OXY'H &MK im'ﬁl-l}z)y% gmB47 izS(RJ“%thxlom‘%{uc)fW&r—gﬁ (m, Z'i S

err
ELS 3]9 A corrpound aE%orig ) ¢l (n:%l vﬁ(bCHb)n 2W0—42§2e(hh;d}5ne¢}g@;ﬂ9,2 is
SRV AEN

[err] -Wis phenyl §;{i g}%ﬁessoq The conpound according to
claim 39 ~wherein-. Z lalge= —9695°(C—26 CHC,) | |

15, "H NMR (60 MHz) 8CDCI (ppm): 479 (bg, 1H, —CH—0=), 297 (5, 3H, 45
S 51515'3” 1)40 (d, 3H, CH —CH), 087 (t 3H, CH —CHy). 1020 (m, 10H,
. “d-3%0ctanol mesylate.
. o 0] =.49.238° (C 28, CHCl,) :
20 . . H NMR ldermcal to the 1-form. 20

" WHAT WE CLAIM IS;:—"
L A compound havmg the formula

N . | RG
o .and the pharmaceutlcally acceptable acld addltlon salts thereof wherem R is _
25 . selected from hydroxy, alkanoyloxy- havmg from one to five carbon atoms and 25
- hydroxymethyl;
E ~ - R, is selected from hydrOgen, benzyl benzoyl alkanoyl having from one to
. , five carbon’ atoms and’ ——CO—(CH‘,) —NR,R, wherein p is 0 or an integer from 1 .
e T to4; each of R, and R, when taken md1v1dually is selected from hydrogen and alkyl
- 30 havmg from one to four carbon atoms; or. R, and R, when taken together with the - 30
o nitrogen to..which. they are attached form a 5- or 6-membered heterocyclic ring -
a . selected from piperidino, pyirolo, pyrrolldmo, morfrhohno and N-alkylplperazmo
: - having from one to four carbon atoms.in the alk yl group; '
. - Ryis selected from hydrogen, alkyl having from 1 to 6 carbon atoms and
35 . —(CH,) s Wherein z is an integer from 1 to 4; o _ 35
- Ry 1s sefected from hydrogen, methyl and ethyl .
.. Rq is selected from hydrogen, —(CH;),— carbalkoxy havmg from one to four'
carbon atoms in the alkoxy group and wherein y is O or ‘an integer from 1:to 4,
_ carbobenzyloxy, formyl, alkanoy havmg from two to five carbon atoms, alkyl : ST
40 havmg from one to'six carbon ato _ ¥ . 40

" —(CHp),—C,H, “and —CO(CH,),_,—C H,;

wherein x is-an integer from 1 to 4;
Z is selected from:



[err] 20 41. A conpound according to claim38 wherein R is
et hyl enedi oxy Z is. 20 [err]- and each of [err] and Wis hydrogen. 42.
_Th onpound _according. to claim 41 wherein Z is [err] 43. A process
“for produci ng analgesia in a non-hunman manmeb—whi ch-25____ conprises -

adm nistering to the mammal an anal gesic pr uantity of a 25

. con pound sel ected fromthe group consisti ngjﬁﬂ'ﬂ%imﬁuﬂmﬂ he for mul ae
Yem L 109
(V) and the pharrrace ]

|y acceptable acid additi Ry salts

' -EOT e ST 11 Ltrl_r TCIIJ s " e I n
Terr] - |s as (:)ealkylmdha\rhg:l’rmnneﬁa rﬁmdcdibon atoma[,err] i-s. as defined in. ¢fai m

37. 44. "‘%)58 5 g ? ’g'l)aﬂ"t t{} a‘fhrgf@(m K@kzhlsﬁ )%le_ nd is of Fornula
‘1. 45. A d t 6a,
"1 0a)s di a:g(f’eae 3 k?gﬁ El?d;l g%'ai % k?l%) ‘ﬁ ‘g‘:\%‘ﬁﬁ)oxy [err]. ! TSs..-:'jlaccraflgls(o(rfj1

hydr ogen; - [éVnﬂselestcdfntndgdrogm, mmmm;e,ammﬂ [err] and [err] is hydr ogen
or alkyl . and Wis hydrogen or 10 phenyl,

10 46 Aprocess according to- [ zrern Zis [err] R i s hydr oxy;
~and [err] is acetyl. 47. A proc ding .to claim46 \A,herern...z’ls [err]
~and Wi's yaeediy W, isl@lected frbh hydfdgen, muefbea;a Alrdlfaddng “to cl'ai m 47 wherein.” R4
is methyl and [err] IS 15 hyr process according to claim47 wher ei n
each of [err] and [err], @Esaand [err] is hydrogen. 50. The process
~according to cl-aim47 V\,her er, droxy; and each-of [err]. 20

and [err] is hydrogen and—[ IS [aj hyl.. -51. The process according
to claim47 wherein R i's hydr gbn)ab of [err] and [err] i s hydrogen; and
Terr] is methyl. 2 R |

10 - wherein W is selected: from hydrogen and - _ - - 10

e

aisan mtefger from'1 to 5 and b is O.or an mteger from | to 5; w1th the provrso that_
the sum of a and b is not greater than 5.
: 2. A compound accor ing to claim 1 wherein R,is hydrogen or alkano L Ris
15 hydroxy or alkanoyloxy; R, is methyl or hydrogen, and each of R, an R, is 15
- hydrogen or alkyi. _
3. A compound according to claim 2 wherein R; is hydrogen or acetyl Ris
‘hydroxy or acetoxy; Z is —(alk,)—X—(alk,),— d W is h{drogen or a})henyl
4. A compound according to claim 3 wherein Z is —(al
20 5. A compound according to claim 4 wherein Z is -—0—(al z)—, W 18 phenyl 20 .
R, is acetyl and R is hydroxy. :
' 6. A compound according to claim 5 wherem Zis ——O—CH(CH,)(CH,)a
7. A trans(6a,10a)diastereomer compound according to claim 6.
: : - 8. The compound according to claim 7 wherein R is p~hydroxy, R,is acetyl R, ‘
25 is p-methyl; and each of R; and R, is hydrogen. . - _ 25
: 9. The compound accordmg to claim 7 wherem Ris p~hydroxy, R,is acetyl Ry, L
is hydrogen; R, is methyl; and R, is B-methyl. S
10. The compound according to claim 7 wherem Ri is ﬂ-hydroxy, R, is acetyl; :
each of R, and R, is methyl; and R, is hydrogen. .
30 11. The compound according to claim 7 wherein R i is p-hydroxy, R,isacetyl; . = 30
' each of R, and Ry is hydrogen; and R, is methyl. _
_ 12.A compound according to ¢laim 4 wherein R, is hydrogen R4 is methyl Z :
is —O—-(alk 2Jn—;.and each of R; and W is hydrogen : o
13. The ttans(6a,10a)d1astereomer co l_lpound according to clarm 12 wherem R_
.35 is hydroxy; R, is ethyl; and Z is —~O—CH(CH,)}(CH,),—. - 35 Ut
- - 14, The trans(6a,10a)diastereomer compound according to clarm 12 wherem R &
is acetoxy; Ry is hydrogen and Z is —OCH(CH,)(CH;)¢—. ° : A
15. A compound according to claim 2 wherein R, is hydroien or acetyl; Ris - -
hydroxy or acetoxy; Z is —alkylene- and W is hydrogen or phenyl. " R ®
40 . 16. A compound according to clalm 15 wherem R, is acety Ri is hydroxy, and- 40 -
© W is hydrogen. C
17. A compound aCcordmg to clarm 16 wherem R. is hydrogen and each of R, -
and R, is methyl. - . . :
_ - 18. The compound accordmg to clarm 17 wherem R 1s ﬁ-hydroxy, R is ﬁ- '
45 methyl; and Z is —C(CH, ,?é Jo— 45
' Wi l9hA compound acco mg {o claim’ 15 wherem R 1s acetyl; R is hydroxy and* - -
is phen .
20 Tﬁ'e cls(6a,10a)drastereomer compound. accordmg to claim 19 whereln AR
each of Rg; and R, is hydrogen R,is a-methyl and Z is —CH(CH,)XCH,),—



52. A process according to claim46 wherein each of [err] and [err] is
nmethyl; [err] is hydrogen; Wis hydrogen; and Zis [err] 25 53. A
process according to claim46 wherein Ris acetoxy Ris acetyl; R is 25
met hyl ;" each of [err] and Wis hydrogen; And Z is [err].54. A process
according to claim45 wherein Z is al kylene. 55. A process accC i

claimb54 wherein Zis [err] and Wis hydrogen. 30 H"I"f SS
according to claim43 wherein the conpound is of Fornulfdl ”I’I Q L A
process accordi,pg to claimb56 wherein [err]ciS,eacetyl; [errf] its r
met hyl ; eaj‘_ G —ard ; e 157528 VIR A= -and W|i
hydrogen or ‘phenyl. 58I.Fieppmpeasd acmodingio oljint L5 wieadimeadll ofyane Rpis prethyl: i s
net hyl ; eagh of. R th& :vesiros@:asls hydroxy: RyyigipesdnZ ig—GHCHGHhndand) Wsis
phenyl . | PU*"%2. A compound haying the (3. A Process according to claim
58 wherein-the conpound Is the cis(6a,10a)- diastereonmer. 60. A process
according 4o claim 58 wherein the comoujgd is. the S A
trans(6a, 10a) di ast ereoner. 40 - 61.] A pharnaceuti cal conposition in
unit dosage Form conprising a ' \armaceutical carrier and;, as:
active i ngreﬁbeﬁt, from0.01 to 50 ng. onmpoulRy sel ected fromthe
group consisting of those having the fp ¢ [grr] and the :
phar maceut i call y-acceptabl e acid addit '
R, Z and Waré as defined in claiml, [e
[err]. is as 5 defined in claim %3 - A
according to-claim®6l wherein the therapgjtic :
trans(6a, 10a)di ast ereoner of ‘a conpou ' p Sw A phar maceuti cal
conposi tion according to claim62 whergin R B hydroxy &0%. = -or acetoxy; .
[err] is hydrogen or acetyl; [err] is hy_drogg€ or nethyl; and each of R and
10 [err] i-,-té hydrogen or alkyl 64. A pharmaceuli ogf) conposition according.to
cl ai m 63 wher ei n. R jog diyilb MY euticly abceppREQH Yditich shilk theflof bndRd RV S, -
hydrogen or phenyl RS ﬂ-and\"ﬁlgi%aﬁmgéﬂihgﬁrm@Qﬁﬂ)ﬂosihﬁeil&fédi%é?wx [ ih Kedai m 64
wherheinZits alkylenedioxy having from two to four carbon atoms. . - ’
Ny o 23,A com;tgo'und according to claim 22 wherein R, is oxo; Ry is hydrogen or
10 methyl; each of R; and R, is hydrogen or alkyl; R, is hydrogen or alkanoyl: Zis - 10
_ —(alk,),—0O—(alk,),—; and W is phenyl or hydrogen. -
24. A compound according to claim 23 wherein R, is &;methyl; R, is acetyl;’
each of R; and R, is hydrogen; Z is —O—alk,),—; and W is phenyl. A
- 25, A compound according to claim 24 wherein Z is .—'O'—'Cg-l(Clyl',)(CH,),—,
15 26. The trans(6a,10a)diastereomer compound of claim 25. _ ' 15

27. The cis(6a,10a)diastereomer compound of claim 25, = - ' :
- 28. A compound according to claim 23 wherein Z is —O—(alk,),— and Wis -

eof, wherein [err] R
yned in claim?22 ands

' hydrogen.. , _ : o - .
_ .29. The compound according to claim 28 wherein R, is acetyl; each of R,arid =~ .

20" Ry is methyl; R, is hydrogen; and Z is —OCH(CH(CH,}—. -~ .. . 99 =~

T 30. A com‘p_oun'd according to claim 22 wherein R, is oxo; R, is hydrogen or
- - acetyl; each of R,, Ry and R, is hydrogen or methyl; Z is.-alkylene-;-and W is
*\D,; hydrogen or phenyl. . : :
Bt 31. A compound having the formula: '

. _ Y
<25
25
3

I-W

| . g (m)
wherein R,, R,, Rg, Ry, Z and W are as defined in claim 1.
32. A compound according to claim 31 wherein each of R, and R, is hydrogen
or methyl; each of R, and R, is hydrogen; Z is —(alk,),—X—(alk,),— and W is
hydrogen or phenyl. o
33. A compound according to claim 32 wherein Z is —O—(alk,),— 30



15 [err]-and Wis phenyl.
15 66. A pharmaceutical conposition according to claim65 wherein Ris
[err] hydroxy; Ris [err]-nethyl; and each of [err] and [err] is hydrogen..

'67. A pharnmaceutical conposition according to claim63 wherein [err] is:
hydroxy; each of [err]Jand Wis hydrogen; [err] is nethyl; R is ethyl; and

« 20 [err] 68. A pharrmceutical corrp:tﬂ“" Im to cI ai m 61
Arlein  the therapeutic agent is a conpo mll ﬂll"“"la "wher gin

/] 'S acetyl" [err] i s rrethyl_ gach of [erf] énd [esrr] i s h drogen; Zis
8. 7 . _ vdr oaen o 2228 : Anha.r..&ce cal

_corrposr t'| on 30.0& ocrmborugd acmotdherton:lsﬁl mrdtemlmZE—r-@%H(QH,)[@ms]— - iS

‘phenyl ; Rof et h eac f e r hydrogen '
STEVENS, 5{ “g'ﬁi?hy"ﬂ@“ TRy r%rr%ré—ﬁ—%}tt@ )@H%I ity Court,
fCharB:ery Tane.A k&ﬂéﬂﬂcarﬂﬂoﬁ:@accﬁﬂin@hﬁdwﬁ 32 wherein the ketal moiety Hay Of f isce by .t he
* “Courier F?wessrbon_etamsn t on a,.-1980.. . Publ i shed by the Patent office 25
Sout hanpt on Btﬂ I"EFPPRj'g hﬁ‘ﬁ?ﬁj@ﬁ °"0]BEA | AY, . from whi ch copies- may be obt ai ned.
‘105 @ . ©1,579,228 . TN

105 charcoal treat ed (50 g: ) d |ed (NgSO4) filtered through dr\at—drraceous
‘earth and concentrated-to a'li ht ‘orange oil (687 g., 95%yield). Thi s
“material is suitable for- useAi her purrflcatlon [err], NMR (60
-MHz) [err] (ppm: 7.23 (s, é 4.53-5.13 (m-IH 5 ° .

~CH O), .93 (err), 2.42-2]193 (e r) . 5 1.50-1.92 (m 4H,
-(err)-), 1 23 (err). Slmla y QWi ng nmesyl ates are prepared. from
appropri ate al cohol s; 4-phenyl But ano ate, a yellowoil. me - 228
(m+) 10 - [err] ‘NMR (60 (ppm: 7.22 (bs, 5H,

g arqrre’ti-c). 4.08-4 34(m RA—Ny
o e NN

. ‘wherein R’ is selected from hydroxy, alkanoyloxy havmg from one to flve carbon S * X
10 atoms;, hydroxymethyl oxo, methylene and alkylenedloxy havmg from two to four © 10
carbon atoms; and ' i
R,, R, Z and W are as defined in clatm 1. :
38. A compound according to claim’ 37 wherem R' is alk lenedloxy, R1 is- . : 4
hydrogen; R, is methyl or hydrogen, Z ls —(alk,)m—O--( 2),,— and W is .
15 hydrogen or phenyl. _ 15
L 39. A compound accordmg to clalm 38 wherem R 1s ethylenedloxy, Z is :
—O0—(alk,),—; W is phenyl and R, is hydrogen. -~
~40. The compound accordmg to claim 39 wherem Z is.
. —O—CH(CH,)(CH,), - o
20 T 41 A compound' accordmg to cldim 38 wherem R' is ethylenedloxy, Z is 20
—0—(alk2) and each of R, and W is hydrogen . _ e
: e - compound accordlng cla1m 41 - wherein - Z s - P
—O—CH(CH,)(CH,) e
 43.°A process fpor producing analgesla in a non-human mammal whxch DR
25 . .comprises administering to the mammal an analgesic producing quantity of a 25

:compound selected from the group consisting of those having the formulae .

a7

-Q"[a-.'.-.. 3




2H, -CH2-O), 3.93 (err), 2.40-2.82 (m 2H, -CH2CH,), 1.51-1.93 (m 4H,
-(err) 1-2-octanol nesylate a colorless oil. [err] =-9.695 (err) 15
[err] NWVR (60 MHz) [err}-- : B Gt )2 9Ff{s+—3H;

15 S-@A3) 1.40 (err), 0.87 (err), 1.0-2.0(Mm 1 ~oct anol

mesyl ate. [err] = +9.238[err] 20 [err] N' m““‘
1-form : ' - m 1. As
conmpound haV|ng Lhe fornula [err] and the pharna y mcceptabl e ac %

addi ti on sal t et her eof wherein Ris 25 1,5793gd - ect ed from hydroxy, . 109
alkanoquky/ﬁaV|ng‘Tron1one to Tive carbon,gtons. and 25 hydroxynethyl; ‘ﬁl
is selected.from hydrogen, benzyl, benzoxt alkanoyl having-fromone to
five carhpon atons and [err] wher ei n pis or ‘an integer froml to 4; each
of [err] and [err] when taken indivi-dualljy is selected from hydrogen and
al kyl 30 - having from.one to four capbQn atoms; or [err] and [err] when
t aken together with the 30 nitrogen igh the@g?re attached forma 5-
or 6-nenbered heterocycli.c ring selec n1p|pvrld|no pyrrolo ' :
pyrrolldlng npr phol i no ‘and N-al kyl pi & '
carbon ato h the al kyl group; R4 is ) hydrogen, al kyl haV|ng
froml to 6 carbon atons and 35 _'-(er )'mhe ' Is an integer froml:
to 4; 35 ] { from hydrogen, nethyl
. &r

and et hyI R is select ed from hydr o
to four carbon atonms in the al koxy group antl wher& n yZ=W 0 or an |nteger
froml| to 4, carbobenzyloxy, fornyl, alkanoyl hf'wl ng fromtwo to five
carbon atons, al kyl 40 havi ng fromone to si'% carbon at ons;
40 [err]. wher ei'n >and the Pharimateageully hécoptable A 4hiditién hzﬁtsﬂﬁl‘e@ﬁtvﬁd'eifnm .R,,

Ry, Rg, Z and W are as defined in claim 1, wherein R, is as defined in claim 22 and

5 . R’is as'defined in.claim 37. 5
44, A process according to claim 43 wherem the compound is of Formula I. :

4
?._ _ 45. A process according to claim 44 wherein the compound is a trans(6a,10a)-
’! . diastereomer wherein R is hydroxy or alkanoyloxy, R, is acetyl or hydrogen; Rgis . .
T hydrogen or methyl; each of R, and R, is hydrogen or alkyl and W is hydrogen or
10  phenyl. 10
o 46. A process accordmg to clalm 45 wherem Z is —(alk, ,,,—O—-(alk,),,, Ris
hydroxy; and R, is acetyl.
- 41.A process according to claim 46 wherem zZi is —O—CH(CH J{CH,)y— and
W is phenyl. .
15 nvd 48, The process according to claim 47 wherein R‘ is methyl and R, is . 15
: : ‘hydrogen. D
v . 49. The rocess according to claim 47 wherem each of R, and R is methyl; .
' - and R, is hydrogen. _
' 30. The process accordmg to claim 47 wherein R is g-hydroxy; and each of R;.
20 -and R, is hydrogen; and R, is g-methyl. 20
‘51. The process accordmg to claim 47 wherem Ri is hydroxy, each of R, and R
is hydrogen, -andRq is methyl. .
e 52, A'process according to claim 46 wherein each of R, and Ryis methyl Reis
./ hydrogen; W is hydrogen; and Z is —O—CH(CH,XCH,),. -
P 13 53. A process according to claim 46 wherein R is acetoxy; R, is acetyl; R, is - 25
" methyl; each of R;, Rg and W is hydrogen and Z is ——O——CH((],‘H,)(CH,)E-— :
54. A process accordmg to claim 45 wherein Z is alkylene.
55. A process accordlng to clalm 54 wherein Z is —C(CH,),(CH,)s— and W is 1s

hydrogen. .
30 56. A process accordmg to clalm 43 wherein the compound is of Formula II. 30
. 57. A process according to.claim 56 wherein R, is acetyl; Rs is hydrogen or :
« . methyl; each of R,'and R, is hydrogen or alkyl; Z'is —O—(alk Do and W is
¥ " hydrogen or phenyl
. 58. A process according to claim 57 wherein R. is methyl each of R, and R, is
. ! 35 hydrogen; Z is —O—~CH(CH,)(CH;)y,— and W is phenyl. 35
L 59. A process according to claim 58 wherein the compound is the cxs(6a,10a)—
diastereomer. . '

: 60. A process’ accordmg to “claim 58 wherein the compound is- .the
: : trans(6a,10a)d1astereomer : .
40 61l. A pharmaceutical composition in unit dosage form, comprlsmg a 40
- pharmaceutical carrier and, -as active ingredient, from 0.01 to 50 mg. of a

compound selected from the group conslstmg of those having the formulae
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and the pharmaceutically-acceptable acid addition salts thereof, wherein R; Ry, Ry, 3
R,, Ry, Z and W are as defined in claim 1, R, is as defined in claim 22 and R"is'as’ g
5 - defined in claim 37. ° o - T 5 t

62. A pharmaceutical ‘composition according to claim 61 ‘wherein -the
t_herapetitic' agent is theitrans(_ﬁa,lOa)diastergqmqg-of a compound having Formula

_ - 63. A pharmaceutical composition according to claim 62 wherein Ris hydroxy - '

10 . or acetoxy; R, is hydrogen or acetyl; R is hydrogen or methyl; and each of R, and 10

R, is hydrogen or alkyl. - T S o '

C 64. A pharmaceutical composition according to; ¢laim 63 wherein: R’ is
hydroxy; R, is acetyl; Z is —O0—(alk,)— and W is hydrogen or phenyl..

e o ma s T

<

: ~ 65.-A- pharmaceutical composition -according to claim 64 wherein Z is~ -
{5  _—O—CH(CH)CH),—and Wisphemyl. " .. oo . pis

: - 66. A _pharmaceutic’al-composntion according to claint 65 wherein R is g-
hydroxy; R, is p-methyl; and each of R, and R, is hydrogen. .. o
T 61, A ‘pharmaceutical composition accor ing to claim 63 wherein Ris -
hydroxy; each of R,, R« and W is hydrogen; R, is methyl; R is ethyl; and Z is
.20 —O0—CH(CHXCHp)s— L e, .

: : 68. A pharmaceutical composition according to claim 61 wherein_ the
therapeutic agent is a compound. having Formula II wherein R, is acetyl; R,is -
m:t,hy_{; each of Ryand Ry is hydrogen; Z is —O—(alk,),—; and W is hydrogen of’
phenyl, - | o .

~69. A pharmaceutical com osition according to claim 68 wherein Z'is = - 23

_ ;_-g-__CH(CH,)(CH,)a_'-; W is phenyl; R, is g-met yl; and each of R and Rgis . ..
ydrogen. S . o S

15

= TR
-l.‘

25

. STEVENS, HEWLETT & PERKINS,

B Chartered ‘Patent Agents, - '
5, Quality Court,

Chancery-Lane,
London, W.C.2.

Printed for Her Majesty’s Stationery Office by the Courler Press, Leamington Spa, 1980,
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from : .
which copies may be obtained. i




(¢ _105

1,579,228

10

25

35

charcoal treated (50 g.) dried (MgSO,), filtered through diatomaceous earth and
concentrated to a light orange oil (687 g., 957 yield). This material is suitable for
use without further purification.

"H NMR (60 MHz) sgll‘)‘gla (ppm): 7.23 (s, 5H, aromatic), 4.53—5.13 (m, 1H,

—CH—0—), 293 (s, 3H, 0—SO,—CH,), 2.42—293 (m, 2H, —CH,C H,), 5
1.50—1.92 (m, 4H, —(CH,),—), 1.23 (s, 3H, O—CH—CH,).
Similarly, the following mesylates are prepared from appropriate alcohols:
4-phenylbutanol mesylate, a yellow oil. :
m/e — 228 (m*)

"H NMR (60 MHz) ‘%ggls (ppm): 7.22 (bs, 5H, aromatic), 4.08—4.34 (m, 10

2H, —CH,—0—), 3.93 (s, 3H, SO,CH,), 2.40—2.82 (m, 2H, —CH,CgHjy),
1.51—1.93 (m, 4H, —(CH,),—).
1-2-octanol mesylate, a colorless oil.
- [a]2® = —9.695° (C — 2.6, CHCl,)

'"H NMR (60 MHz) "gggl, (ppm): 4.79 (bg, 1H, —CH—O0—), 2.97 (s, 3H, 15

S—CH,), 1.40 (d, 3H, CH,—CH), 0.87 (t, 3H, CH,—CH,), 1.0—2.0 (m, 10 H,
—(CH,)s—). : :

d-2-octanol mesylate.

[@]2® = +9.238° (C = 2.8, CHCl,) ’

"H NMR, identical to the 1-form. 20

WHAT WE CLAIM IS:—
1. A compound having the formula:

H, R

Re.

and the pharmaceutically acceptable acid addition salts thereof wherein R is
selected from hydroxy, alkanoyloxy having from one to five carbon atoms and 25
hydroxymethyl; : '

R, is selected from hydrogen, benzyl, benzoyl, alkanoyl having from one to
five carbon atoms and —CO—(CH,),—NR,R; wherein p is 0 or an integer from I
to 4; each of R, and R, when taken individually is selected from hydrogen and alkyl
having from one to four carbon atoms; or R, and R, when taken together with the 30
nitrogen to which they are attached form a 5- or 6-membered heterocyclic ring

" selected from piperidino, pyrrolo, pyrrolidino, morpholino and N-alkylpiperazino

having from one to four carbon atoms in the alkyl group;
R, is selected from hydrogen, alkyl having from 1 to 6 carbon atoms and
—(CH,),—C,H; wherein z is an integer from | to 4; 35
R, is selected from hydrogen, methyl and ethyl;
R, is selected from hydrogen, —(CH,),— carbalkoxy having from one to four
carbon atoms in the alkoxy group and wherein y is O or an integer from 1 to 4,
carbobenzyloxy, formyl, alkanoyl having from two to five carbon atoms, atkyl :
having from one to six carbon atoms; 40

—(CH,),—C,H; and —CO(CH,),_—C,H;;

wherein x is an integer from 1 to 4;
Z is selected from: -



