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(54) NOVEL QUINOLINE COMPOUNDS USEFUL IN THE
PREPARATION OF HEXAHYDROBENZO [(] QUINOLINES

- (71) We, PFIZER, INC a Corporatlon 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

l_tpray that a patent may be granted to us, and the method by which it is'to be
ormed, to be particularly described in and by the following statement:—

“This invention relates to certain novél quinolines which are intermediates in

as

the preparation of 1,9-dihydroxyoctahydrobenzolclquinolines, 1-hydroxyhexa- -

hydrobenzolclquinoline-9(8H)-ones and 1-hydroxy-tetrahydrobenzolclquinolines
and derivatives thereof useful as CNS agents, especially as analgesics and
tranquilizers, as hypotensives in mammals, including man, as agents for the

treatment of glaucoma and as diuretics.

-In our co-pending Application No. 20521/77 (Serlal No. 1,579,228) certain

-benzolc]quinolines; namely, 1,9-dihydroxyoctahydro-6H- benzo[c]qumolmes M, 1- .

15

hydroxyhexahydro-6H-benzo[c]qumolme-9(8H)-ones (I) and  I-hydroxy-
tetrahydroquinolines (IV) have been found to be effective as 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 our co-pending Application No. 20521/77 (Serial No. 1,579,228) are

various derivatives of said compounds which are useful as dosage forms and
precursors therefor. The above-named compounds and their derivatives have the
formulae 1, 11 and IV, Compounds of formulae Il and IV are precursors to
compounds of formulae II and L.
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treatnment of glaucoma and as diuretics. In our co-pending Application No.

20521/ 77 (Serial No. 1,579, 228) certain benzo[cl quinolines; nanely,

1, ; . : i |

_hydr oxyhexahydr o- 6H benzo[ c] qui nol i ne-9(8H)-ones (I1) and 1- hydroxy- 15

tetrahydroqui nolines (1V) have been found to be effective as CNS agents,

especially 15 as anal gesics and tranquilizers, as hypotensives;whicch are
Qn-narcotic and free of addiction liability, as agehts “for the t+eatnent

' @ aucoma and as diuretics. Asggm¥ncl uded in our co-pendi ngoApphigation
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5 and 20 . precursors therefor.

atives have the 20 fornmulge 1, 11

0.7 20521777 _(Serral _No. 1,579,228) are v
ch are useful as dosage for
d conmpounds and their deri

~ conpounds wht
"The above- naj

and 1V. Copffotnqds of fornulae 111 and- 1 UAQre precursors to conpoun of

fornul ae [l -a . [ eOR} 2 ' OR: . .. ~BT7E, 229

2 [err] v ' Is g$elected from hyd al .kan)moxy havi ng*if ronbone to

five carbOg dr oxymnet hl}/c{ ; gel ect gd from hydrogen, benzyl,

benzoyl’;, "al Ry from on o5 _ garykon. at ons and-

-CO-[errRaleqr] wher Is O or ‘an intgger. fr 5 to 4; each of [err]
—and [err] whgn ' Widually is ﬁel= drogen and-al kyl

havi ng f roz W] . when taken

] f_gﬂ at ons; R4T aqd. Ly
together "mth t ni t rogen whi ch' t hey arél att athed fzuyn a 5- or
6- menber ed het egpcycl iBh)ri ng sel ected from pi-periwi no, - pyrrol o,
pyrrolidino, m)rghol ino and N-al kyl pi perazino 10 - having fromone tpo

four car QAgeRL0 FSelefled ‘?&nﬁb&ﬂy,ﬂk% oxy having from one to five ¢ nl€rr] i_ S sel ect ed
from hydewogeiand bydeydymethyl; ng from | to 6 carbon atons and -[err] -[éerr]:

wherei n z i B Briclegied SE%E" bengyl bengayl, alkapayl bavingdtogdorfertom hydr ogen, -
me'? I aﬁﬁ %my_atoms aggm—-lg l-*,),:—% R.R, tlherei p is O or an integer from 1 y 5 g |
: ; R, and R, when taken individually is selected from hydrogen and alky!
-~ having 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 -
selected from ‘piperidino, pyrrolo, pyrrolidino, morpholino and N-alkylpiperazino
10 - having from one to four carbon atoms in the alkyl group; o - 10
R, is selected from hydrogen, alkyl having from 1 to 6 carbon atoms and
"—(CH,),—C.H; wherein z is an integer from 1 to 4; : SR
R, is selected from- hydrogen, methy! and etzl:lyl; . . s
_ R, is selected from hydrogen, —(CH,),-carbalkoxy having from one to. four :
15 carbon atoms in the alkoxy group and y is O or an integer from 1 to 4; carbo- 15
benzyloxy, formyl, alkanoyl having from two to five carbon atoms, alkyl having
~from one to six carbon atoms; —(CH,),—CgHj; and —CO(CH,),_,—C,Hy; wherein
x is an integer from 1 to 4; - - ' '

R, is selected from oxo, methylene and alkylenedioxy having from two to four -
.20 carbon atoms; S - - _
: - R'is selected from R and Ry;
Z is selected from:. | T - .

. (a) alkylene having from one to nine.carbon atoms;, . : - . = . .
: - (b) —(alk,)—X—(alk,),— wherein each of (alk,) and (alk,) is alkylene having -
25  from one to nine carbon atoms, with the proviso that the summation ‘of carbon 25

atoms in (alk,) plus (alk,) is not greater than nine; each of mand nisOor 1; X is '
“selected from O, S, SO and'SO,; and - o C S
- W is selected from hydrogen, methyl, pyridyl, piperidyl,

30 wherein W, is selected from hydrogen, fluoro and chloro; and

/ (Cﬂz)a\
—CH . Ch—W,
| - \ (CH_Z)b./

wherein W, is se'-lec't_ed from hydrogen and



[err] is selected from hydrogen, -[err]-carbal koxy having fromone to. four
15 carbon atons in the al koxy group. and y is 0 or an integer from I
to 4; ce ben 6 Ay aaroy ale off—t-wo—t6
atons, al kyI havi ng from one to SIX car bon atoms; -[err]-[err]; and
-[err]-[err]; wherein x is an integer froml to 4; [err] is selected from
oxo0, net hyrene and al kyI enedi oxy havi ng fromtwo to four 20 _ carbon

at ons; 20 R is}
sel ect ed f\wom R}and [err] Z i.s sel ected fli5em229(a) al kyl ene havi ng from oBIe
_tO nine car bon .ato an(mo#gaer Ergﬁrl]to Fa:[aet; ﬁborml%gér?rogqqg Sowff & tfid rl)wsorlgat SO

i s al kyl ene havi ng 2 sum of b @id BRGiof GediériRan0Rh 85F cotttbéuh
t hat the rmat i on &F Iﬁand)bhwhaﬁnahoh&;almmn tghas fr ueo {odbiir] carbbnrmimsgr eat er
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V\/ner e| n [ err] sdls-sischl aE(hEﬂi a@g 1de ulfgde C 1ﬁ£i Rt org'b.ﬂ
30 [err] wherein [ ewii sglts swblaeﬂtedrater, aqetate srlfoepdi Wlaetdarireterglycolatesmalonate,
1,579, 229 - : maleate, fumardte, malate, 2-hydroxy-3-napht oae,jpa e,,sﬁtc terstearalen | to-

5 and b is 0 olr an Pht{lalateggﬂﬁ matiu,}“ﬁ,'ba yﬁt‘% lﬁél m?ﬂ;g’v% épiggﬁaggm of 13

and b is not great ekerdtérant dhie eandm 3itidnsO There KU B ad

11 and 1V wherein g¢nerkdn dh %:?0&1 ﬁtlﬁ‘uﬂum—t—zn“f_)o aﬂd)gf,&%?l%r@%ﬁ-pe;glotggg Al so
included in thg inv R
20521/ 77 (Serl 2 gﬁ% S gs\ﬁ.aggam 151 afe%aﬁsa regﬁ’é’f& 13

addition salts 5 othect mm)dmstexfeomm MAsirepards camgbuhds.of R&pulenemeatohyﬂ Rf such
salts ar e niner a| adnrdiR; is other than hydrogen, the cis-diastereomers are preferred because of their
greater biological activity. As regards formula IV .compounds, asymmetric centers

i _20 exist at the 9-position and in the 3-position substituents. Among the enantiomers of .20

: a given compound, one will generally be favored over the other and the racemate
i _ because of its greater activity. The enantiomer favored is determined by the
L procedures described herein. For . example, the - /-enantiomer of
. - 3,6,6a8,7,8,9,10,10aa - octahydro - 1 - acetoxy - 98 - hydroxy - 68 - methyl- 3- (5-
; 28 phenyl 2- pentyloxy)benzo[clqumolme is favored over the d-enantiomer and the 25
' 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
- .~ compounds of this invention, the diastereomeric mlxtures, the pure enantiomers -
: 2 _30 -and diastereomers thereof. The utlhty of the racemic mlxtures, the diastereomeric 30
mixtures as well as of the pure enantiomers and dlastereomers is determined by the
@ biological evaluations described below.
The present invention relates to an intermediate of the formula (V) useful in
oo ' . the’ preparatlon of compounds of formulae I, II, ITI and IV." ' .
R “Our co-pending- Application No. 35906/79 (Serial No. 1 579 230) is to 35
D intermediates of the formula (VII) which are useful in the Freparatlon of
compounds of formulae I, II, TIT and IV and which are prepared rom the inter-
-mediates of the formula (V) The mtermedlates of the present mventlon have the

formula— '
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! 40 ,
Lo 40
! . o

. -- L RG | |

B FU T and the mtermedlates of our co-pendmg Apphcatlon have the formula —
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salts such as the hydrochloride, hydrobrom de, sulfate, nitrate, phosphate;
organic acid salts such as the crtrate acetate sulfosalrcyl at e, tartrate,

—-g-yeo : :
panoat e, sal [ cyI ate, stear ate, 10 pht haI ate, succr nate, gI uconate,
mandel ate, |actate and net hane sul fonate. 10 Conpounds having the-
f lae I, Il and Il above contain asymretric centers at ‘the 6a- ‘and/ or
@Eos’i tions. There may be addr tional asymmetric centers.in the 3=posi tion
stdtuent (-Z-W. and 5-. bAt9.229 posi tions. Di astereoners w4 t hahe

“9[err]- cqmehﬂpratron are generally favored over the 9ferr[-isoners 15
because of EEI.GR’. Za-FWIai':eaislde )abbﬁe@l ogical activity. For the sane
reason, the rs -of corrpounds of forrrula are

genegal | y f ﬁ '° ;% "(‘ﬁg - 'E%{h;egp& 't egar.ds. rrpounds
of -~ formulaadk t%ﬁ:el gd'hdﬁ@ﬂas . d] of Eoulrsel &t ofletdsi ﬁm (hryd gé‘*
ci s- di astthe emmms sra:smupttel’lremmdm:emtimm fofmuldé corregp cmatuerheb-r ol ogi-cal “

activity. a“ ely Q’&f hﬂétllsrlﬂ éh‘f ers 20 exi st
at t1be 9&&%1%&9 éf{‘ﬂi 3 aE gﬁéﬂ %?f\x\f t hejgenant i oner s
of - aargeusadbfﬁanmuﬂ 'one wr genera avore%l ovet the other and
t he racenat & lichydrogen gifalkTImyl tr eater ‘activity. The enantioner favored is

det erm ned ethlascr | herein.. For exarrple the

1- enantrorrerZaigzﬁ‘ w; sﬁ' ;,° °‘§g&"3‘ FOa[ err]-. oct ahydro- .| - @cet oxy-
9[err]- hydroxy-. 6[err] met hyl - 3- . phenyl - 2 - _
pent yl oxy) benzo[ cl qui. noine is famored over tWe d- enantrorrer .and the 25
racemat e becaus lk Lne'hta§ &ggggg anar gesgg, aﬁtrvr Ty~ For convenience, the
above fornul ae racem c conpounds. *However, the above: formul ae
are consi dered to be enerr c to -and enbracive .of . the racenic rmdrfrcatrons
of the corrpound§lk§F“°t'I"rY‘§8‘I"?N§H’t5I o, t'hecrg é‘tF@p’é% ri ¢ mixtures, the pure
enanti oners 30 ah%f"dr ast ereoners thg utility of tr?é)racemc

m xtures, the di-gskg-condky— 30 ni xtiur,eHAMFop,Je-as of the pure o
enantioners. and di astereonmers. is- @Ietér eﬁ H,, Wpytidye bi ol ogi cal” eval uati ons
descri bed- bel ow. The present invehtiOn relates to an intermediate of ‘the

formula (V) usef_td,lkil)n_@h.r(alpz;ne_par ajion qigregpounds. of fornulae I, IP I I I
andakV. 35 _ “Cur co-pendi n AppIIHamCHgn No.. 35906/ 79 (S\%r aI
1,579,230) isto -~ - 35 intern ertéB‘%Pthe forrrula (VII) i ch? are

useful in the preparatron of .

Preferred compounds of formula 1 are those favored compounds described
above wherein R represents ‘Ilr]ydroxy and which have the trans-configuratlon
Preferred compounds of formuia II are those wherein R, is oxo.
30 " " Especially preferred are those preferred compounds of formulae I and II . 30
" wherein: - . . o
R is hydroxy (formula 1 only), _
"~ R, is hydrogen or acetyl;
' Rs is hydrogen; : . '
35 . R. is methyl or propyl; . as
is hydrogen, methyl or ethyl; ' . R
wﬁen Z is alkylene having from2to 5 carbon atoms W is phe a}'l or 4-pyridyl;
when Z is —(alk,),,—O—(alK,),— wherein m is 0 and n is 1, (alk,), is a]kylene
having from four to nine carbon atoms, W is hydrogen or phenyl and - :
40 when Z is alkylene having from five to-niné carbon atoms, W is hydrogen. 40
The favored and preferred classes of intermediates of formula V are those
compounds having said formulae which serve as intermediates for the favored and .
preferred compounds of formulae I and II as described above.
The compounds of this invention of formula V are prepared from
45 appropriately substituted anilines, e:g.,- 3-hydroxy-5-(Z-W-subst.ltuted)-amlmes .45
"7 . (VHI) or derivatives thereof in which the 3-hydroxy group is grotected by a group '
(Y,) easily removable to regenerate the hydroxy group: Suitable protective groups
are those which do not interfere with subsequent reactions of said 3-(protected -
‘hydroxy)-5-substituted anilines and which can be removed under conditions which :
50 do not cause undesired reactions at other sites of said compound or of products S0 -
- produced therefrom. ReYresentatlve protective. groups (Y,) are methyl, ethyl, '
benzyl, substituted benzyl wherein the substituent is, for example, alkyl having
from 1 to 4 carbon atoms, halo (Cl Br, F, I), and alkoxy having from one to four
: carbon atoms. :
55 . The exact chemical structure of the proteetmg group is not critical to this 55
: invention since its importance resldes in 1ts ability to perform in the manner
. described above.
oo The selectron and identlficatlon of appropnate protectmg groups can easily

oo L



conmpounds of formulae I, 11, Il and IV and which are prepared fromthe
inter- nediates of the forrrula (V). The internedi ates of the present
i nventi- i i

co- pendi ng Application have the formul a: - (VI) Jerr] 4

1,579, 229 _ 4 wherein

- [err], [eérr], [err], and Z-Ware as defined above; [err] is selected frogmy
hydrogen and fornyl ;. and : [err'] is selected from hydr ogen, - et hyl , .
ethyl and ‘senzys® 5 _ Asym*ret ric cenltgpgzqmy exi st in intermedi at ess

of fornmula V at tT D03 ] T SUDS

ade b in the art. tiveness of a- C
Bectifiy ouiplhrd dbkrihinicld 85 LihIGying MG grbu(Rt - The
strat! c«agtﬂlgsﬁo dcret 1] sg&cﬁj‘ﬁ&%%g@umﬂﬁiﬁéisons a
respectivefy cogﬁ? ,éFG‘W OP?T ltfreqtqu wffﬂle hydroxy gwuparMethxhs
’r gr

and, of caqurse, at ,a
2- and 7- ﬁ)Sltlons theabmre‘

because of’ th n d é% me néq Fﬂér 10. 5-
conpounds “descri bed@ﬂpﬂ%?@é@lﬁ?@é&%z rags.} Fe\Z#ng gm; %’%’ ere YR and - S
[err] 10 are as defi n‘éldjerabowe-(al[:,e,r—r!f—(ﬂk,)a?;dNeweferablylHemybyi a sybstitofedi S =
hydr ogen, met hml or %’L‘Hﬁ“’“l’aﬁ‘ﬂfeé‘a% sgbsequeptly bey Franoved: wrhqusdﬁymmgerﬁhqﬂ- al k¥

; 15 d. W ha%l% ﬁrb@c%@laﬁ{ﬁr?e FeONe ¢ 19 ¥¢ then gonv
, : erted to a com ound of.
15z m formula IX by known tehdolagh @5 des ef s s g"e H or
[err] ¢ ar bo n  at ons - An abbreviated reaction sequénce (Flow Sheet A) for preparmg representatlve :
. compounds of formula V beginning with a- 3-(protected hydroxy)-5-(Z-W-
15 substltuted)amlme (VIID) wherem —Z—W is OCH, 1s given below: B
'y
i
é
e -

2



al kyl ene having from2 to 5 - - [err]-[err]- 20 car bon
at ons [err]-pyridyl 20 -[err]-OJerr]-
A -1 [err]L[eLL]L—O——L~[eLL]~pyLLdyL—~[e##}—Gk[e#r]—————}——}——444*
[err] ‘ a 25
0 1 Hor [err] .1 0 Hor [err] Preferred conpounds of formula. | are
»e favored conpounds. described above wherein R-represents hydroxy and
have the trans-configuration. Preferred conpounds of. fornula™l are
wherein [err] i S .0XO0. 301579 29 Especrally preferred e Nadse

p ’ _ aa e &1 e e e vV U OXy
: (fornula I onIy) [err] is hjﬂ@ﬁgﬁhp@t acetyl [err] |s hydrogen [err] is
met hyl or propyl : A 3% [err]
i s hydrogen, nethyl or- ethy{ wher—=Z i'S aikylene havi ng fron12 to 5zcarbon
atonms Wis pheiggligor 4- pyrrdyl when Z |S'4[’€H3 C)[err] mheréh# mis O
and nis 1, [enr] is al kyl®ne havrng fromfo L. to nrruaqﬁﬁ fon atons;] Wis

1 ve

hydrogen or phbéry!; and wien Z is al kyl eneAfa¥\ng fr to .- nine carbon
atons, Wis Jen m@-@:thﬁm'rﬁgd and 'e red Iasses of .
internediate~ or mul-a—V—are—t-heseseonpor RaQVi 3 d formul ae whi ch
serve as_infervedi a ﬁg for.: HQACEavore Ad - T.Hrefer \dd conpounds of
_fornulaecﬁﬁbnd Il as éscrlbed above. "THe conpounds of this invention of
formula V areo@nppared fromd4s - approprratel subst¢ uted anilines,
e.g., 3-hydroxy-5-(2z- VVsubstrtuted) anilines . 45 (V| # or derrvatrves
thereof in whith the 3- -dRQﬁ erCU@ otecte by a group [err] easily
renovabl e to fegenerate § y group. Suitahl e protective groups are

t hose which
hydr oxy) - 5-
whi ch . :

o not interfe subsequent 4 eac Hons of said 3-(protected
bstituted anili esRanC@ﬁHQIﬁlomh be ermved under condi ti ons

+NaCNBH4

) C1C00C2H5 o COOR o
(2) OH™ | —
| N Rq (3) PPA | )
Cooczﬂs o '(x) 5
(V—A) -'
HBr—
HOAC

| KOH |
R4 W-(alk2)p=0

v—B) e

_ Re in the above flow ‘sheet represents alkyl havmg 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 or ethyl.).




50 do not cause undesired reactions at other sites of said conpound or
of products 50 produced therefrom Representative protective groups (Y1)

are nethyl, ethyl, benzyls—substrtuted—benrzy—nheretrr—ihe substit}:ent S,
for exanple, alkyl having from1 to 4 carbon atons, halo (Cl, Br,'F, 1),

and al koxy having fromone to four carbon atoms. 55 The exact
chemi cal structure of ,the,protecting group is not critical to this 55
invention since its inmportance resides in its ability to performin the v
manner destri bed above. The sel ection and 1jseermpi f i cation of appropriate 19

protecting groUPS Can PR dubsituentiof for B AN . Wi
and readi ly be madecdiypoan®d oﬁsklirj:ﬁleégll_lgﬂﬁbh@géﬁgggmgqﬂéi&w bhdid ro@?ﬁl. t:he:

ef fectiveness of a thedupoiety obgroymis m—e(aﬂ(;):,d—ﬂ&-(q IkQyp whereindek €rotiSind by
enpl oyi ng suchza gr%ﬁ“iﬁ :g&gé?ﬂég}f;ﬁgl’%\ég&% ?’!‘gbl riey geafxwa%.ﬁgfﬂlw .
shoul d, therefore, v@.\ﬂﬁe@]?&?cgﬂ i i_gw __{'a&'mﬂ gd ¥ "ﬁ‘%’[f#!a_iSI lﬁ{ératlo
of the hydroxy groupmiwMali)hydgen,%emeQMnﬂfecénar—%ﬂtgﬁ,j—RQ-m QHRlp Si Nce

it is easily renovetyad ﬂtqgmlwmrmedlﬁdtihgwm{mmeesmd@bbves chloride. The
47 v
1 €

z T P f - : bstitited anilingsdissussed abov d.c :
sty o SRR I BTN

hydr ogenol ysi s or - _
preferably benzyl osatisfaambsedcéim_ tm%ﬂtﬁ-gétﬁu&rﬁd.glmﬂ; ;l(l;tyl aci:aﬂtaageh ’ aq)ugent
be renoved w t hout E’éfg“fjie [ACEHCACIANE PPo ¢ cor mé!ip\;ng,- 3-protected hydroxy)-5-
25 Theprot ectad. ariSL AR TRt s ier oy
of formula I X by knsorg. tcethl RefluR Gompesat Sﬁﬁﬂeﬁﬁﬁe Qindér bonditions lc‘?lvﬁbé t4
reaction sequence (ﬁhwlghbeprog‘ct water. Bewrpe and golnape nestitiat sokents afpoeds of

: .~ yTeaetion is, can - flgx, temperaiure; _singe \fhey [permit azeotropie _
for m"l a V begi nm ngé&%{? -ﬁbS d(:'l u%tta%% tt%r -mf. ’(;fgga&%%d-\yg? 1? eoa\&ffective
substit ut ed) amol i neremyl, ll.&--%rﬁ_'sﬂc}f i Moletularl sidvks canbe éc ﬁ@e@,—zls-c h other 20
15 : solvents which permit azeotropic removal of water. . . S :

. "~ Favored protecting groups for the 3-hydroxy-5-substituted aniline reactants
_ are ‘methyl, ethyl and benzyl groups since the ethers are easily prepared, afford
. -satisfactory yields of compounds of formulae IX and X and are conveniently '
25 removed. o : A R - 25
' The alkyl -ketoester, preferably one in which the alkyl group has from one to
" six carbon atoms, is generally used in excess to insure maximum conversion of the

o.)q-p

. | aniline reactant to the corresponding alkyl g-anilino-8-(R,)-acrylate. (IX). Ten to
twenty -percent excess of alkyl p-ketoester is usually sufficient to achieve
30 satisfactory conversions. Acetic acid is used in catalytic amounts to facilitate 30
: reaction.. .. . Do : , A
- : .. The alkyl B-anilino-g-(R,)-acrylate (IX) is then reduced to the corresponding

alkyl-3-[(3-protected hydroxy)-5-substituted anilino]-3-(R,)-propionate (X) by, for
example, sodium borohydride-acetic acid and catalytic hydrogenation. A preferred
35 catalyst is platinum dioxide since it conveniently permits the reaction to be carried 35
- out at low pressures, i.c., at pressures under 50 p.s.i. Other catalysts such as noble
metals, e.g., platinum, palladium, rhodium, supported or unsupported, can be used -
along with pressures of hydrogen ranging from about atmospheric to super-
atmospheric, e.g., 2000 p.s.i. In addition to such catalysts which are heterogeneous
40 catalysts, this step can be carried out using homogeneous catalysts such as 40
‘Wilkinson’s catalyst, tris(triphenylphosphine)chlororhodium(l). _
. Of course, when the protecting group or groups are benzyl or substituted
benzyl, catalytic hydrogenation will result in their removal. For this reason, methyl
. or ethyl tgroups are preferred as protecting groups for the 3- and/or-5-hydroxy
45° groups of formula VIII reactants. ~ - S S :
_ . Alternatively, compounds of formula X can be prepared. directly from
“compounds of formula VIII by reaction of formula VIII compounds with an alkyl
. 3,3-R,Rg-acrylate in -acetic acid. The reaction is conveniently: cairied out by
& reacting equimolar quantities' of the alkyl 3,3-R, R,-acrylate and disubstituted . _ :
- 50 ~ aniline (VII) in from 0.1 to 2 equivalents of glacial acetic acid at temperatures S0
ranging from 0°C. to the reflux temperature, T :
- Alternatively, compounds of formula V—B may be prepared ‘directly by
A ' condensation of equimolar quantities of VIII with the appropriate substituted
o -acrylic-acid (R,R,C=CH—COOH) in pyridine hydrochloride at 150°~200°C. .
55 In addition, when the R,,R, groups are both alkyl, treatment of VIII and the . 55

45

alkyl R,,R, acrylate in a reaction-inert solvent, e.g. tetrahydrofuran, with mercuric
acetate followed by reduction with sodium borohydride gives X. o
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-
60 - chloride with an excess of an alkyl acetoacetate, e.g. ethyl acetoacetate; in the 60
presence of sodium cyanoborohydride in a solvent such as methanol.
The alkylf3-a'n'-ilino-3-(R1)-propioxiate (X) is then cyclized to the corresponding
2-(R,)-quinolin-4-one (formula V—A or —B) by means of a suitable cyclizing agerit
. such as polyphosphoric acid (PPA), hydrogen bromide-acetic acid, sulfuric acid, .
65 oleum (fuming sulfuric acid), hydrogen fluoride, trifluoroacetic acid, phosphoric 65 -
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6. Flow Sheet A [err] [err] in the above flow sheet represents alkyl having
from one to six—ecarben—atenrs—({er+i—For—thepurposeof Titus

: : n tration in
the overall Flow Sheet, is represented as hydrogen. However, in the

sequence VIIl -> X or VIII ->V-B, [err] can be 5 hydr ogen, . net hyl - or

Thy | ) 5. 7
9, 229 7 The 5-substituent of ,fornula

VH1'lg conpounds can be group -ZLnghqgj red i n conpounds of for.n8 ae~ or I,

or - —
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0] - [ €Otter |redgedts amohyasaliydri¢dixarid,T preridins dlydraghloti hydrer| | y conducted in
a 15 braguide canrbejusest to remove Pratecd &Pﬁhaj'sﬁ“l’%@{ﬁ h%“ gl- g@ a%/ t enper at ur es
of b om dERgE When theprlcctins grougs ace enzyl of substed Beprl G Bl P
Con?ibt : n be removed By talytic %%ﬂa s?s. itﬁ%ﬁ’gﬂﬁl?&é‘i pt agfu}ﬂﬁ‘orsm veot  under
! '_Ofﬁ_gati C spEéiﬁ{i h nnslfg on Qarboy- Altedatively)\etiegrcanBenzene and t ol uene
are ef fi Geméved d9lsoleolyss usihg mriflubmacetic acid. Of course, ‘when group —Z—W .
contains sulfur, acid debenzylation is used rather than catalytic debenzylation.
§ A favored method for- the transformation. of compounds of formula Xto. =
25 compounds of formula V which affords 'satisfacto? yields and permits: use of 25.
10

- relatively mild conditions comprises conversion of formula X compounds to N-
carbalkoxy derivatives wherein the N-carbalkoxy group has from two to.five

acid-

carbon atoms by reaction with the appropriate alkyl or benzyl chloroformate. The . .
L N:carbalkoxy or carbobenzyloxy derivative of formula X is then cyclized by means '
30 of a polyphoskphoric acid to the corresponding N-carbalkoxy or carbobenzyloxy 30
derivative of formula V compounds, The N-substituted derivatives of formula X - - _
compounds can, if desired, be hydrolyzed to the corresponding 3-[(N-substituted)- _ .

3-(protected. hydroxy)-5-substituted. ~anilino]-3-(R)-propionic acid - -prior to
cyclization. Polyphosphoric acid generally produces maximum cyclization and isa - :
35 preferred cyclizing agent. . o T 35
~ Compounds of formula V in which the hydroxy. gro,ug or groups are protected R
~ and' in°which the nitrogen atom is substituted with carbalkoxy are treated with
hydrobromic acid-acetic acid to give .compounds of formula V—B. When .the
hydroxy protecting group or groups are benzyl or substituted benzyl, regeneration -
40 of the hydroxy groups is accomplished by catalytic hydrogenolysis. A carbalkoxy 40
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 variéty of acids or bases. Removal of the benzyl Erotectin‘g group by
: - treatment with trifluoroacetic acid also removes any N-carbalkoxy group present. _
45 When the —Z—W substituent of formula V compounds is —XH (X =0 or 8), 45
‘and- it is desired to have said —Z—W substituent represent, in compounds of :
formulae II or I, a groiup —X—(alk,),—W wherein X is O, S, SO or $0,, and W.is
as previously defined, conversion of group —XH to group ,——X——(aﬁ:,),',—-—W is .
- conveniently and advantageously undertaken at this point in the overall reaction ¢
‘50 sequence. Thus, the 7—XH group of formula V—B above represented, for the 50
: purposes of illustration, as —OH, is transformed by the Williamson reaction with .'
the -appropriate bromide [Br—(alk,),—W1], mesylate or tosylate, to group
—0—(alk,),—W (formula V—C). .~ L . _
Similarly, when group —Z—W of formula V-is —(alk,)—-X—H, its conversion.

55 to —(alk;)—X—(alk;),—W wherein n is 0 or 1 -and W is other than hydrogen is 55
: conveniently undertaken at this stage of the reaction sequence via the Williamson
reaction. . T : 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
60  nitrogen against Frotonation.- S co : C
Group R,, if not alreéady present in compounds of formulae V—A, V—B or
V—C, can be introduced by reaction with the appropriate Cl—Rg.or Br—R,
reactant according to known procedures. - . - - - S
" The 3-hydroxy-5-(Z—W-substituted)anilines are prepared from corresponding _
- 5-(Z—W-substituted)resorcinols via the Bucherer Reaction ‘which comprises 65




reaction is conducted at the reflux tenperature, since they permt
azeotropic rem)val of by- product water. O her neans of water rem)val - or
effectiw f—wat-e -Steh—as—otectto —ev-e
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3,3-[err]-acrylate in acetic acid. The reaction is conveniently carried out
by reacting equinolar quantities of the alkyl 3,3-[err]-acrylate and

- di-substituted 50———anitine M1 in from0—1-to2egquivalents—oef—ghaci al
acetic acid at tenperatures 50 ranging from[err] to the reflux
temperature. Alternatively, conpounds of fornula V-B may be prepared

- ctly 'by condensation of equinolar quantities of VIII with the

a priate substituted acrylic acid ([err]=CH COOH) in pyridine -

~ hyefigchl oride at. [err]-[err]. 15859229 . In addition, when the [ &«
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known to dulf@sCadidsl AcidHebéhzylaionad,tof cotirs us@liwhdnCtht gmnp ofZ4+W s conver si on,
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of cycli znzfi&g?& base) fe-&-fediym, y%"ﬂh Wg%} prosesds) via an alkeps ¢ acj d as
TR CRNERN 41 [ -sulyseqie - ically | léma % espondin. .
e Cy__C| Izl nge ;f&nd. ao K)hﬁt ghi r %rﬁ po &g 'Of ﬁfréﬁ@&n&-—z&% aqueous, 1s
-~ gengsal | yaixyed xsi@kg, bid Qehiyl, i eatdlytiot ydipgapton alsd resutsamd dedsl ocki ng.
- -The. r eact ¢cleavage of the benzyl ethers. ' L ' - : '
) B -+ Alternatively, -conversion of structure XII compounds to those of structure .
XIV: can be achieved by the sequence XII - XIII - XIV. In this sequence, the
.. diprotected benizamide (XII, Y, = NH,) is converted to the ketone (XIII,Z’ = Z less :
30 one CH, grou?) by reaction with the appropriate Grignard reagent 30 ,
(B'ng.—‘i__’—_'_-;,, ‘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 confespondin%, alkene which is then catalytically
. hydrogenated (Pd/C) to the alkane (XIV). The. ether groups are deblocked
35 (converted _..to_migrqu).- as described above. . e ' 35
- "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 sKecific function; i.e., protection-
of the hydroxy groups, rather than its structure which is important. The selection
40 and identification of appropriate protecting groups can easily and readily be made 40
- by one skilled:in the art, The suitability and effectiveness of a group as a hydroxy :
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 ﬁrotecting'alkyl group sinceé it is easily removed by treatment with pyridine 45
ydrochloride. The benzyl group, if used as a protecting group, is removed by =
catalytic hyd_rogeno;f'sis or acid hydrolysis. :

When Z is —(alk,),—X—(alk,),—, Y, is preferably benzyl or a substituted ¥
" sp berizyl group since it can subsequently be removed without detriment to the Z 50
' - " Formula VIII—A compounds can, alternatively, be prepared from 3-amino-5- B
hydroxybenzoic acids via the procedure of Flow Sheet F below. ' - L e

* Compouids of formula:VIII—A wherein —Z—W is —alkylene—W or )
T —(alk,)—X'—(alk,),—W wherein (alk,), (alk,), W and n are as defined above and ' .
55 = X'is O or S, are obtained by the following sequence (Flow Sheet F): . 55



is conducted at el evated tenperatures and desirably at the refl ux

tenperature. 10 However, when Z is -[errmX-[err])n- cyclization

condi t i ens—steh—as—+o—poeyphospheriec—actd—oer—t+ifuoroacetic—actd—rust ——
be used to avoid cleavage of the ether or thioether |inkage. Al ternatively,

the protecting group (or groups) can be renoved subsequent to the
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hydr oxy protecting group or groups are benzyl or substituted benzyl,
regeneration 40 of the. hydroxy groups is acconplished by catalytic
“hydrogenol-ysis—A-carbal koxy—40 group—if—present—onthenr-troger—atemi s
unchanged by this reaction. It can, if desired, be subsequently renoved by
treatment with hydrobromc acid-acetic acid or any of a variety of acids or
baoes. Renmoval of the benzyl protecting group by treatnment with ‘

I uoroacetic acid al so renoves any N- car bal koxy group present. 45

AA «d2the -Z-W substituent of flev$ed®s V compounds i -XH (X =13 o|\.a$); 45
and it.1s dgflred Lo NAVée Siotk se&e}{t/e &HO SWitlig GBlctibHPpR%HEAL . | N conpounds

of for muiloggortunitR byl choide @f @ptiopridte] reidtdn}s ,1d/\sroumr@mpo@ﬁds savilig S, SO or SO, and
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pr ot onat |2ap psyY) affords the des1red .compound VIII—A. )% is sulfur, t * g G gulanRt

RS Y, is mthl
it ngt alffe e En o the ls Bov HBQH@&iﬁ’pr{aés bfr&ﬁlﬁadoaeft}{e AethrrBther V- @0 can be
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accor di ngeonenienbo e b sThe Tty & Wik the ut ed) ani | | nes
are prepdP@ pf“?tf)ﬂxc :ﬁl@ygﬁ:ﬂ‘r thbp'ﬁg’“ce :p;gu% W%"L@g PP &GS resorcinol s via
t he ﬁuc het'e ThE8RMld &HlpWﬂidEi RsCRAR faé Ffifable ifiérmediates for increasing the 25

chain length of the alkylene moiety in the above sequence to give compounds
_ wherein Z is —alkylene—W., The J)rocess comprises trating the bromo derivative

with triphenyl phosphine to produce the corresponding trlphen%lphosphomum .

bromide. Reaction of the tnphenylphosphomum bromide with the appropriate U
30 aldehyde or ketone in the presence of a base such as sodium hydride or n-butyl 30

lithium affords an unsaturated derivative which is then catalytically hydrogenated ,

to the corresponding saturated compound. - e

- In this variation, the value of the protecting group (Y,) selected depends upon
’ the particular sequence followed. When the vertical sequence on the right is used, _
35 benzyl is the preferred protecting group by reason of the catalytic hydrogenatlon 35
step. Methyl is the preferred protecting group, when the left vertical sequence is
. followed, since it is’ convemently removed by treatment w1th acid as described .
herein. '

- - o Examlel . : .
- 40 Ethyl dl-3-(3 5-Dtmethoxyamlmo )butyrate - 40
A mixture of 3,5-dimethoxyaniline (95.7 g., 0.624 mole), ethyl acetoacetate _
(87.2 ml., 0.670 mole), benzene (535 ml. ) and glacral acetic acid (3.3 ml.) is refluxed
for 15 hours under an atmosphere of nitrogen and water collected by means of a
Dean-Stark trap. The reaction mixture is cooled to room temperature, decolorized -
45 - with activated charcoal, filtered, and then concentrated-under reduced pressureto 45
give the product, ethyl 3. 3 4-d1methoxy)an1hno]-2-butenoate, as an oil (168.7 g.). '
A mixture of ethyl 3-(3,5-dimethoxyanilino)-2-butenoate (5.0 g., 18.7 mmole)

in glacial acetic acid (42 ml) and platinum oxide (250 mg.) is hydrogenated ina .
_ Parr shaker at 50 p.s.i. for 1.5 hours. The reaction mixture is filtered through filter-
50 aid, benzene (50 ml.) added and the solution concentrated under reduced pressure S0
to an oil. The oil is taken up in chloroform, the solution washed successively with
saturated sodium bicarbonate solution (2 x 50 ml.) and saturated sodium chloride _ -

solution. It is.then dried (MgSO,), filtered and concentrated under reduced
© . pressure to give the product as an oil (5.1 g.). : -
.55 Repetition of the above procedure but using 168.7 g. of ethyl 3-(3 S-dl- 55
~ - methioxyanilino)- 2-butenoate, glacial acetic ac1d (320 ml ) and platmum oxide.(2.15. . -
g.) gives 160.8 g. of product

' Exam le 2 E ' .
c Ethyl di-33, 5-Dtmethoxyamlmo)butyrate ' '
. 60 ~ 'To a solution of 3,5-dimethoxyaniline hydrochloride (370 g . 145 mole), - 60
' reagent grade methanol’ (4 51.) and ethyl acetoacetate (286.3 g., 2.64 mole) in 212 _
liter round bottom, 3 neck flask fitted with mechanical stirrer and reflux condenser
- is added sodlum cyanoborohydnde (54 g., 0.73 mole) in one portion. " After the
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9 reacting the appropriate 5-(Z- Wsubst i tuted)resorcinol with aqueous
anmoni u '

el evated tenperatures,. e.g. from about [err]’ to about [err]. The aniline
product is isolated by acidifying the cooled reaction m xture and
extracting_the acid m xture with, for exanple, ethyl acetate. The acid

sol ution |bneut rali.zed and extracted with a 5 suitable solvent, e.g. -
chl or of or Mt o t1#ecover the aniline produck3?92% ernatively, the aniljipe 13

roduct’ |S|so1ated {
EI2|0|ﬁ)r0|l)rlfite sol vent ac?x’i«fx%%b%?gu ri&f%%:i& %{ﬁﬁg sﬁa{ﬁ%ﬁ&%@%ﬁgoduct

The 5-(Z- \Klsubstltubﬂd?boedudnder(ms,OWmok)tandmm;ncemaeel £ 68 &nseqzamdma@gs 10

di hydr oxybenzokc acthg. mirse PROLFSE.
o orny o A" P e AT R B Pty R A0 met o TGO 5
et hyl or b"enzyl et hequepus ﬂraseaiwttle hbﬁé.ﬁln)ethy&ﬂ’e dmbnm(mMenl ﬁh{sobr(mssorsect ed.

1 il tirg
hydr oxy) | benzoi ¢ ac repeatathusing\589 ail) postiiss atiltheen lsdcgaggﬁled(k re| Ichologz?ﬁd

bel ow ( Fl ow Shget E}mh&%%f dlgngegvapﬁagigi l?cf a ellow coloreg(c)))

1,579, 229 ' The excess ethyl acetoacetate is OaC dxﬂﬂtmfn érhtdte and
3, 5-di hydr oxyben20| ¢—6cmm|. pféssure) | ahd edé eth mﬂim!mtbx wdnilfno)bntylate (dh|

wherein [err] repreS!@ fsc%ﬁedaVMVO : Gl B- (:'Yééllﬁﬂﬁl ‘Yhiehsisriessd withowttfaabef for

ease of prepanationP h‘éﬁ{‘ rg . I's a hydroxy protectingys "
group, by nethods descrl é‘g%ﬂwﬂg P&’Qral élﬁgac[eﬂ&[a;l ‘The di protected .

benzoi c acid derivati vtH NMR (60 Mikizhs, lvmime)ds 82-60 (s aronditiof 4.2@(qaH,a XI V

ohe K aomond np. e, o Pk pRgeBP Sy ool L LR oy o g

correspondi ng aci d E{G), 24 _
appropriate al kyl Ihietnyumto pro uce ‘an al kyl d| substi't-ut’ed -phenyl - ket one
([err]= alkyl When  net hyI lithiumis used, the resulting acet ophenone

Example
derivative .is reat ed wit h a di-Ethyl 343, 5-Dimethoxyanilino)hexanoate

Followmg the procedure of Example 2, condensation of 3 S-dlmethoxyamlme
_ hydrochloride and ethyl butyrylacetate gives ethyl 4,/-3-3, S-dlmethox{amlmo)-
. " hexanoate. It is converted to the hydrochloride salt by addition of hydrogen
. 25 chloride to a methylene chloride solution- thereof m.p. 127°—129.5°C. 25
={2e6crysgl§1§atéon from cyclohexane/benzene (5 1) glves the an: ytxcal sample, m.p.
-] o -
Analysis: Calc’d for C,gH,,0, NI-ICI C,57.91; H,7.90; "N, 4%
. Found: C5789 H774 N4 % - -
.30 ‘mle — 295 (m*) C 30

'H NMR (60 MHz) ‘SCDCI (ppm) 10.76—11.48 (b vanable, ZH NH,+), 6. 77 '
: (d J=2Hz, 2H, meta H’s), 6.49, 6.45 (d of d, J=2Hz, IH, meta H), 4.08 (q, 2H

OCH,), ‘3.77 (s, 6H, [OCH,l,), ca. 3.5—4.8 (m, 1H, CH—N), 2.90 (t, 2H,
CH —C_O), ca. 14—22 (m, 4H, [CH,],), 1.21 (t, 3H, o—c—CH,), 084(t 3H

rr):

10

3. —C=CH). | 3.
* Examp le 4
d,\-Ethyl 3—[( 3 5-D1methoxy-N-ethoxycarbonyl}anilmo]butyrate
Method A— -
T Ethyl chloroformate (714 ml. 0.75 mole) is- added dropw:se over a 45 minute '
- 40 period to a mixture of ethy! 3-(3,5-dimethoxyanilino)butyrate (159.8 g., 0.598 mole), 40

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 of the
¥ ethyl chloroformate and is then poured into a mixture of chloroform (750 ml.) and
. ice-water (500 ml.). The chloroform layer is separated, washed successively with ;
45  10% hydrochloric acid (3 x 500ml.), saturated aqueous sodium bicarbonate - 45
(1 x 300 ml.) and saturated aqueous sodium chloride (1 x 400 ml.) and then dried
v : (MgSO,). It is then decolorized with activated charcoal and concentrated under'
' : reduee& pressure to an oxl (215 g.). The product is used as is.

Method B — . ' ' : - ' '
50 - - Under a positive’ mtrogen atmosphere a mlxture of ethyl 33, S-dlmethoxy-_ 50
o anilino)butyrate (376 g., 1.4 mole), methylene chloride (1.4 liters) and anhydrous
potassium carbonate (388 8.g., 2.81 mole) is stirred and cooled in an ice bath to 0° -
5°C. Ethyl chloroformate (153 g., 1.41 mole) is added in one portion. The mixture is
_ _ allowed to warm to room temperature over a period of one hour, ethyl
55 chloroformate (153 g., 1.41 mole) is added once more and the mixture is refluxed 55
on a steam bath for one hour:; It is then allowed to cool to room temperature and
the potassium carbonate removed by filtration. The red colored filtrate is washed
successxvely with water (2 x 1000 mL), brine (1 x 500 ml.), dned (MgSOJ, and then



10 Gignard Reagent (W([err]-MBr). The internedi ate adduct is
hydrol yzed to the 10 correspondi ng al cohol which is then hydrogenol yzed to
f‘epla_c_e__;_t___ a ar oun W N Nnvg i Ls..nroce eI S esnecia
useful for those conpounds wherein Z is al kyl ene. The ether groups are
debl ocked by suitable nmeans: treatnent with pyridine 15 hydr ochl ori de
¢Barr] = methyl) or catalytic. hydrogenolysis ([err] = benzyl), or by 15
bat ment -with an acid such as trifl uoroacetic acid, hydrochloric, :
‘obrom c or sulfuric acids -'g’gdlebenzyl_‘at’_i on is, of course UM when
, e Ze AN GO St R G Bel—-oF—ceRv-eft+rg- compounds
of  f or nudexobtitedt andtevappeaterf uikier reducddoprassiirg tX|affordod?8 g sbsrudeact i on of a -
kﬁtonﬁ ol_’mF‘tﬁ‘ f‘f’i‘.ﬂc_&l%ﬁf"ﬂ %;?WP?“’W%P“I he 20 appropriate triphenyF
phosphoni urigo i @6 Mieh bUMS| Vionh] €3-L8.424m/ BB arbiatich @ 6B (Rmence of -a base.
(e.g., sodium hyd@i'ggﬁf %gk@agit%_ﬁ&. %gX%Edg%?dac?gr?ggfﬁgﬂ;e WhitH is

%ﬁ_ -egt

mETEL R SR L e e
p

[err][mX-[err] -.an‘_d" [err] i's hmaamk s, the catal ytic hydrogenation al so
results in 25 dliddBagumehoxyiNetiormypborplidndinglbutictAsidnat i vel y, conversion of

struct ur Meshiod A upds to.f hose of .structyre X\ can chi eved by the
e i R e R i B e

se ]
- ie )
(XU, [ Ednibiied, fHdr ditred St Riipetur® otenfight STIRNRadih Imhixtdre & Z | ess 30

one [erc?'ncedr?ra.tndp)z'ab t1600 o1l volumesindér reduced pressyrsy thetconeenirataar d  r eagent -
- 30 ([err ﬂ}‘[‘gr h?"é‘]"’?l tﬁ&‘.’r"%@ﬁ“ Rt ‘ggﬂﬁ@-i‘?e&f.’g?gﬁ’ﬁg- magnesi um hal i de
_ d d 2bhd; TRINES| !
(o form B T AR B ot €.,
- t ol uengashsdiiwith Btifie, aReAMgSOOfiltsed dnd comsentelabin decngtogfididcthe whi ch is then
~catal yti titi pseditas ogeih£1684 8, B82L%) to the al kane (XIV). The ether groups are
debl ockeg,[e%hSod . (converted to hydroxy) as described above. -

'35 Wien 213 Siys 8%, rdufid bbitdrs NERSquppedywiel wdhahicalistigerfndm one to four
- carion atrdhs ccﬁdemnisﬁharga'mwitt_i a saletionrof @ﬂlykﬁ-_hm;}dipsthog -Ngthowy-pr ot @t t he
y .

- hydroxy @ ﬂ%’ﬁ:"i‘h -.b@? ng‘“r leg). Yhsthanal @ dims)e SOURP v t o perform a
spet S P Ml e Bat R 1 L0 Pel o

st-r uct ur gnéMite£porichs with diethyldther (308 nth.flogtidh), The aqueous laﬁet is cooled

- 25 by adding ca. one liter of ice and then acidified with concentrated hydrochloric- 25
acid (1.75 ml., 2.1 moles).- It is extracted in portions of one liter with methylene '
-chloride (250 ml./portion). The metl:iylene'ch oride layers are combined and dried
over magnesium sulfate, decolorized with charcoal and evaporated to dryness to
yield a viscous yellow oil. Crystallization from ether/cir‘_clohexane (1:2) affords 224 :

30 g. (55.3%) of crystalline product, m.p. 78°—80°C. This material is used without 30

further purifications in the following step. o '

"H NMR (60 MHz) 88100, (opm): 6.24—6.53 (m, 3H, aromatic), 4.65 (sextet, .
1H, —N(COOC,H,)CH(CH,)CH,COOC;,H,), 4.10 (quartet, 2H, ester methylene);
378 (s, 6H, —OCH,), 2.40—2.60 (m, 2H, —CH,COOH), 1.18 (1), 1.28 (d,
35 6H,methyl), 10.8 (bs, variable, 1H," COOH). | : ’ T
: ' MS (mol.ion) m/e — 311. N

35

An analytical sample, obtained by recrystallization from ethyl acetate/hexane
(1:5), melted at 89°—91°C. § . o R _
Analysis: Calc’d for C,;H;,0,N: C, 57.86; . H,6.80; N,4.50%, ~
B Found: C,5808: H.665 No4d6%, =~ . - 40

' . Example 6. o] o T
. d- and l-3[(3,5-,Dimethwg;#—)\l—ethoxycarbonyl}anilino]butyric Acids. I %
' A mixture .of d,-3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilinolbutyric acid
(136.6 g., 0.44 mole) and l-ephedrine (72.5 g., 0.44 mole) is dissolved in methylene
45 chloride (500 ml.). The methylene chloride is then removed in vacuo to yield the 1- 45
ephedrine salt of d,/-3-[(3,5-dimethoxy-N-¢thoxycarbonyl)anilinolbutyric acid as an
oil, [a]®= -20.0 (c=1.0, 'CHCl,). Addition of . ethet (1500 ml) causes
crystallization of a white solid which is separated by filtration and dried (102 g.), _
m.p. 114°—116°C. Recrystallization from ethyl acetate/hexane (1:1) affords 71.1 g. )
50 (34%) of the lephedrine salt of /-3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilino]- 50 -
_ butyric acid; m.p. 126°—127°C. . .. . .. . oo S :
Analysis: Calc’d for C,sH,O,N,: C,63.00; H,7.61; N,5.88%
U ™ Yound:  C.6287;  H,7.64; N,5.88%
[@]2®= —43.5° (c=1.0, CHClL). : C

55 "The l-ephedrine salt of the l-isomer is stirred ina mixture of éthyl acetate (1000 . 755 .
ml.) and 10% hydrochloric. acid (400 ml.) for ten minutes. The organic phase is
separated, washed with 10% hydrochloric "acid (2 x 400° ml.), dried and

concentrated under reduced pressure to an oil. Crystallization of the oil from ethyl



40 and identification of appropriate protecting groups can easily and
readily be nade 40 by one skllled I n the art. The surtablllty and
ef fective G LH—a .
enpl oyi ng such a group in the above- |IIustrated reactron sequence It
shoul d,. therefore; be a group which is easily renpved to permt

restoratlon of* t he hydroxy groups. Methyl is favored as a 45 protecting.x
al kyl group SI nce it, is easily renoved by treatnent with pyridine 45
hydr ochl or Nt E e benzyl group, |f used 3S7928" ¢ ot ecti ng gr oup, IS renoveg '
by cat al yt i C h """"n“! ",,. S—OF u.ur « 11 dr-of YSTS. WreTT err]
preferably benzyl ofcetateiels \I!Jaﬁ'ent |y

",ter( @l ohdil) 065? Ss‘i’fr(@e[(% 5c'd1E‘§‘r'T°’§’dl')§
be renoved® wit hout B 5dyf{, e ‘&9 OUR. 6.80; N, 4.50%

50 Formul.a VI4+-A compou S can ‘t’eﬁ’oa |v:e7y90 bH, @ﬁﬁepmeds,from 3- ani no- 5-

M

hydroxybenzowe‘oacr ds Vﬁa&‘%h@S{?f (Jtl,=embufllletlsiE FI ow tSheett;ﬁgan beI o ‘iﬂf ds of3

ormul a VIt 1-A wher erjliguor 'R&”‘ B OB ey ‘_]’;;%j) herein
d

[err], [e”]._ - Wand gé??n 1s§]'§?eﬁdw1§t dloy‘iﬁg"c lrﬁgc acid. reétﬁle (Qrtl: crude €

obt ai ned by the fol aa\mmgd-s taeCffofds) atiet Giselizatign from etherbthe d-epledrine salt

1,579, 229 10 of the d-lsomer.mp 124°1125t1Gw She he first ste
I n the above sequence ”(“ta'ri!@s W'Pldlfﬂ'qzé%m)nﬁ ?@v &eéﬁ;pﬁjgg ;I ty, by choi (E:)(e

of appropri-ate react anfasz,s_tp“mr(gquj}f@ oun having 'strai ght or branched
al kyl ene groups.- The amm:: edrine sals ispomteeted edd-Bri( 3&@@1 oat-Neemoamdroaylh

st andar d proce‘éuresamlll ]thngc ‘% thFFﬂﬂgﬂ% aé%" c‘%&é rf.%!l gpversion gl " gt
methyl or et hyI pergge "/';fgfﬁ °Hact Bﬁ%éou FAge 8 jhzption (o st i on _

on the ~ Analysis: Calc’d for C,H,,O.N: C,57.86; H,6.80; N,4.50%
Found: C,57.95; H, 6.57; N, 4.35%, :
- 20 (2} = +25.3° (c—l.O ‘CHCly). S - 20
~ Example 7

Methyl 343, 5-Drmethoxyamlmo )proptonate
A mixture of 3,5-dimethoxyaniline (114.9 g., 0.75 mole), methyl acrylate (69. 73
) , 0.81 mole) and glacial acetic acid (2 ml.) is refluxed for 20 hours. Reflux is
25 dlscontmued and the reaction mixture is concentrated and then distilled in vacuo, 25
" to yield 106.8 g. (73 9‘7) of the title product, b. p- 174°— l79°C (0.7 mm.). :

'HNMR (60 MHz) ‘SCDCI (ppm) 5.62—5.95 (m, 3H, aromatic), 4.1 (variable,
_ _bs, 1H, —NH), 3. 74 (s, 6H, —OCH,), 3.68 (s, 3H COOCH,), 3.41 and 2.59 (two
* 2H trlplets, —NCH,CH

~30 Repetition of thls proceéure but usmg the approprlate amlme reactant in place ' 30
of 3,5-dimethoxyaniline affords the following compounds

COOCH3
/

35 o ‘CH, OCH, o 35
. | CH, SCH, | o
CH, SCH,
CH, SCH, .
40 | ) | Methyl 3-{3 5-05;1‘::;:0;531111@)alkanoates ' 40

The procedure of Example -7 is repeated but using the approprlate ester
R,R,C=CH—COOCH, in place of methyl acrylate and the appropriate protected
aniline reactant to give the following compounds..

When R; is hydrogen, the same products are obtamed by the procedure of



carbon atom (a) adjacent to the phenyl group. Substitution of a methyl or
ethyl group at other sites, e.g., the [err]-carbon atoms of the al kyl ene

group,—is—achieved by choice of the appropriate carhoalkoxy alkylidene
tri phenyl phosphorane, e.g. [err]=C(R")-[err]. The unsaturated ester thus
produced is reduced to 10 t he correspondi ng saturated al cohol by

‘yegdiyion with lithium alum numhydride. 10 The presence of a smali anount
AMAal umi num chl ori de sonetines accel erates this reaction’ Alternativyely,

eNg[ err] is other than benzylisie2m. nethyl), the al cohol isppro ed by
fol |l oned

(ol oved T ATt oo i s ey

. tosylate or nmesylate 15 fol I_ ed by al Ig(joctnson'of the tosylate or nesylate
“with an alkali metal salt of “'he approgtiate”HX -[err]-Wreact &, and
finally renoval of the protecking 3g_r"€u'gs_ [err] affords the desired eonpound
VII1-A Wen X is sulfur, - prot edt i ng-group [err] is methyl. 20

A variation of the above sdgo e COogRLLRys brom nation of the alcohol-

" rather 20 than converting”l oNa vosy! ate or' nmesyl-ate. Phosphorous
tribromde is a convaMireht bromnin in%nt. The brono derivative is then
reacted with the appropriate HX -[lerr]-Win the presence of a suitable base

(WIllianson reac--tion). 25 - H The br.onp conpounds al so serve as

val'uabl e i nternedi atgs for z’e_n‘&r,e sing the, - 25 chain | ength: of the al kyl ene

noi ety in the above seéquen o _dtve co unds wherein Z is -al kyl ene-W

The Sprocess -conpri sescHy at iowH,t heHyr ono. gerivative with triphenyl phosphine

. to produce the corresponding tri Ehenysl phasphoni um br om de.- Reaction of the
triphenyl phosphoni um®oni & Hyi t kHae apptopriate 30~ al dehyde or ketone

in the presence of a d@pse PR, agusodi umdiy,dride or n-butyl 30 [ithium

af fords an unsaturated derivative which i's then catal ytically -hydrogenat ed

to the correspondi ng G ur 8CHd c®ound. Hn this variation, the value of

t he protecting group rr] @ ec depengds upon the particul ar sequence

. foll owed. Wien the veér 3 cal@équ%ﬁg“e on_?ﬂe right is used, .35 - benzyl is

t hetopr ef erred protectCHy giselly by.Heason Bf the catal ytic hydrd@enation 35

Taqr bon,
ggga‘eéra with Lithium

0 the corresponding

CH, OCH, CH,  CH, | |
CH, OCH, CH,  H e
" CH,  OCGH, CH, ~ H’ |
_ CH, SCH, CH, ~ CH, N
15 ' . - CH, SCH, CH, H o 1S
| CH,  OCH, GH;' GCH, '
CH, scﬁ', CH,  CH,
CH, OCH, CH,  .CH,
CH, OCH, nCH, H | |
20 - CH, OCH, aCH, - H " .' 20

CH, = OCH, nCH, H
CH, - SCH, nGCH, H
CH, SCH, nCH, CH,
_ ~ GH, OCH, iCH, H |
25 | CH, OCH, nCH, CH, _ o as
CH, OCH, nCH,  CH, ' ‘
' CH, OCH, CHCH, .H
. CH, = OCH, CH(CH,’ CH,



step. Methyl is the preferred protecting group when the left vertical

sequence is followed, since it is conveniently renoved by treat g?ﬂt| wth

aci d as—descri bed—heretn—Exanpte—1—46— - by
dl - 3- (3, 5- D net hoxyani | i no) butyrat e, 40 A m xture of
3,5-di met hoxyaniline (95.7 g., 0.624 nole), ethyl acetoacetate (87.2 ni.,
Oi 670 nol e), benzene {535.m.) and gl aci al acetic acid (3.3 m.) is
refluxed fior, 15 _hours under an atnosphere of nitrogen and water collected (%
by neans of a Ban-Stark trap _The reacti o822 ur e |S COO! ed to room 17
tenperature, decolorized 45 = W,th aztiwatedrgharcogl , f{lte[ﬁsi. and then
concent r ateed "under reduced press-w=—e—t—e'—45—g-|—»+e-—t_—h-e—_p¥-ed-gc , eth _ :
3-[3, 4-di met hoxy)ani | i no] - 2- but ef&ht e, Oé?tlaan(QHz).C.(HLGEI-IZ?g. ). I A) i >r<]t ;lr SC?;I
et hyl 3- (3, 5<dj net hoxyani | i no) - 2¢hut en %[e ( ¥ % mmole) in ial
ace%/i C a((:i_d (5{2 .M .) and plati nu‘r#gxi dge -250&%&'??| 5'1: drogenated in a Parr
shaker at 50 p.s.i. for 1.5 hour €H,TheOCHaCt (OMy),CjHxt gHg is filtered throu.gh
filter- 50 . - qid, benzene (50 m,) agﬁﬁd_ a&q_‘_ the solution concentrated. 5
under reduced pressure ~50 to an OFl .. Thes oi 2 _'lHa_k_Sd"su_p in chloroform
the sol ution washed successivel yon,th senyrateg,g0di gm bi carbonate sol utj on
(2 x 50 m.) and saturated sodiumchloride solution. It is. then drl_ed
(MySO4), filtered and concentrat Ed*und@?zﬂseo‘ﬁé'@d pre€dlire to give t-hg
product .as .an oil (5.1-9.). 55 cmH, _"Saggem)oeypf Ctl.ﬂe ‘above procedure
but using 168.7 g. of ethyl 3-(3,5-di-: 55 net R6yaniti no) - 2-but enoat e,
glacial acetic acid (320 nl.) an@:Hl at PGt oSHde (2I @H,-?b)tgl v;a: 128 8 g.

t. Exgple 2. Ethyl dl-3-f3, 54 t ani | jgo) butyrate. 0
'(I)'I) gr ggluﬁt i on g‘-TDB,-.S-di net%oxy'améfé’np ﬂe r’oc(ﬁ%?@yé {ngo g.,-1.45 mole), 0
60 reagent grade methanol (4.5 1.) and ethyl. acetoacetate (286.3 g., 2.64

ina’ i | .itt'ed with mechani cal
mole) ina'l1l2 liter rounddt]%etthom_%neck F—_K_ le %itted v rech
sti rrer and refl ux condopire 3% IR el 54 g 0,73
nole) in one pl%rt | 010345 Afgl)pand aéetic acid (0.1 ml.) is heated &t 106°—] 10°C. overnight. The cooled

residue is dissolved in 100 ml. ethyl acetate and washed twice with 100 ml. of 15

oo saturated sodium bicarbonate solution. The organic phase is then dried (MgSO,)
- and evaporated to a crude residue which is chromatographed on 130 g. of silica gel
o using benzene-éther (2:1) as the eluant. After elution of less polar impurities, 540

. mg. (40%), d.-methyl 3- [3-hydroxy-5-(5-phenyl-2-pentyl)]a’nilino}p’ropionate is

' 20 _ collected. It has the following spectral characteristics: -
‘ 'H NMR (60 MHz) "511\34_(831, (ppm): 714 s, SH, aromatic), 5.83'-_-6,13 (m, 3H,
aromatic), 3.66 (s, 3H, —COOCH,), 3.37 (t, 2H, —NCH,), 2.16-2.78 (m, 5H,
—CH,CO0 and benzylic), 1.2#41.69 (m, 4H, —(CH,),—), .11 (d, '3_ﬁ; >—CH3), ;
25 4.4—n51}§ and | izgr;%:n (varia'_b_lg,. IH, NH, OH). S

25

' . . Example 10. : = . -
: Methyl 3[(3_,5.—D'imethoxy-N-ethoxycarbonyl)anilino]propionate.
Ethyl chloroformate (2.0 g., 8.4 mmole) is added dropwise over a 10 minute
period to a mixture of methyl 3-(3,5-dimethoxyanilino)propionate (1.0 ml., 10.5
30 . mmole), methylene chloride (5 ml.) and pyridine (5 ml.) at 0°C. under:a nitrogen 30
- atmosphere. The mixture is stirred at 0°£ for 20 minutes following addition of the
ethyl chloroformate and then at room temperature for an additional 20 minutes,

- ~and is then poured into a mixture of methylene chloride (75 ml.) and ice-water (50
: - mlL). The methylene chloride layer is separated, washed successively with 10% :
35 “hydrochloric acid (2 x 50 ml.), saturated aqueous sodium bicarbonate (1 x 30 mi.) 35
: and saturated aqueous sodium «chioride (1 x 40 ml.) and dried (MgS0,). 1t is then -
- decolorized with activated charcoal and concentrated under reduced pressure to

an oil (2.72 g.). The product is used as is. _ . -

' Similarly, d4/-methyl-3-[3- Kdroxy—S-(S-phenyl-2-pentyl)aniIino]p_ropi'onate is

40 converted to d,/methyl-3-{[3- ydrOxy—S-(S-phenylaZ-pen_tyl)-N-ethoxycarbonyl]- 40
anilino}propionate and the following compounds are prepared from compounds of :
Examples 7 and 8:by reaction with the appropriate alkyl chloroformate or other
reactant of formula R, Br where R, is other than hydrogen:



13 1,579, 229
13 refluxing subsrdes (10 m nut es) the mxture i's heat ed on a steam bath
fo i , ;
addi ti onal sodr um cyanobor ohydrr de (5.4 g., O. 07 rml e) and et hyI
acetoacetate (28.6 g., 0.26 nole) and the m xture refluxed for 30 m nut es.

) latter process is repeated once nore. The reaction nixture' is
¥l/ated i n portions by pouring ca. 500 m. onto| liter "5 of . " _
o~ gat er/500 m . rret hyl ene Ch|p§19q® separ ati ng the Iayers ang bat®hashi ng
S aad "ETTe =(Thi s
process is repeat ed usi ng 5000“ portr GQOGHBH the ent| re react| on
m xture i s worked up). The nethyl ene- clyforl de layers are conbi ned and dried
[err], decolorized 10 w t A charco@My fil tered and evaporated to yield a
yel l ow colored oil. e excdss 4yl acetoacetate is aEtilled
(at [err] oil bath tenperat d 1-4 ‘pressure) -l eaving the crute
ethyl 3-(3,5-dinet hOX)@nlué'. ol e .( gqanber .col ored viscous oil): 376

[

g. (72%yield) which ed wrthout further. purrfrcatron 5 . - It
has the follow ng 'spectral charact &g stics: . - 15
[err] NVR (60 MHz). TMS (ppm: 5.82-6.0 (m 3H, aromatic), 420(q 2H

[err] ester. rrethyl enﬁ?’?‘f -4.00 (mMm2H, ;NH and -CHJ[err]), 3.78 (s,
‘[err]), 2.40-2'55 ( rrlL_-.-l. 78 (% 3H nd¥hyl) and 1. 29 (t, 3H,
methyl).- 20 - CH; OCH, - COO0-n-C/H, . }Exarrpl e 3.

20 dl -Et hyl 3-(3,5-D net hox ani I'i-no) hexanoate. Follow ng the procedure of
Exanpl e 2, cond%at i QreHst B 5. di ne “&%Hh ndl hydrochl oride and et hyl
butysyl acetate gjmes @@I@ul }d 1-3- (3c50dHrret hoxy;anr lino)- hexanoate. It is
converted to the hydr ochl ori de salt addi tion of hydr ogen 25 -
chloride to a' ®dbhyl¥#s cloride s%@é?:lﬁn thetbof; mp. [err]-[err].

25 Recryst al Li Zéﬁl on § (flf gycl ohexa@@éhle(gl’;lene (1-5 1) -gives the anal yti cal

--sarrple mp. [err] -[err

CH, SCH, H : (CH,),COOCH H.
CH, OCH, CH,  CHCOOGH, H - .
10 . 'CH, "OCH, CH,  COOCH, . H 10
' CH, SCH, CH, cbo_cn,._ H N
CH, SCH, CH, =~ COOCH,  H-
CH, OCH, GCH, = CHCO00-n-CH, H
CH, OCH, CH,  COOCH, H |
15 | CH, OCH, CH, © = COOCH, H 15
CH, SCH, GCH, 5 co'ocms H
CH, OCH, CH,  COOCH, H
C,H, SCH, CH, coo-x-cn H
CH, SCH, CH,  (CH),CO00CH, H )
20 - CH, -_OCH, H .. .COOC,_H, . H 20
'CH, - OCH,  CH, . COOGCH,. H '
CH, OCH, CH, - CH, - H .
CH, 'OCH, CH, CH, H
 CH, OCH, CHy  nCH, H
25 CH, SCH, H  iCH, H 25
| CH, OCH, CH, " CH,CH, H
H

CH, OCH, CH, " (CH,),CH,



Anal ysis: Calc'd for [err]: C 57.91; H 7.90; N, 4.22% 30 me -
295 [err] Found: C, 57.89; H 7.74; N, 4.40% [err] NVR (60 MHz) [err]

(ppm: HOF61tt+48(b—vart+able—2Hd—ferr ) 6727 (dJ=2Hz 2H nmeta H S)

6.49, 6.45 (d of d, J=2Hz, 1H, meta H), 4.08 (q, 2H, OCH2), 3.77 (s, 6H,

[err]), ca. 3.5-4.8 (m 1H CHN, 2.90 (t, 2H [err], ca. 1.4-2.2 (m 4H,
[CH212), 1.21 (t, 3H ,O C[err]), 0.84 (t, 3H 35 -CJerr]). '
35 Exanpl e 4., d, |- Ethyl : T
3-[ (3, 5-Di net hawy- N- et hoxycar bonyl ) ani | i nol,5M91299 at e. Met hod A- -Et hyl 19

chloroformate. (/1.4 . O.‘7{5 rmlglg) s gdded dropwy se over 45 mnute 40
period to @ mxture of ethyl 3-(3.5-difethoxyanil®no)butyrdte (159.8 g.,
0.598 nmole), . 40 nethyl ene | ord ( m.), ridi (100 M., 1.24
mol es) at [erfT]; under a ni-?’?—ggen(b%?’rmsp ere. 'I(hcgﬂ)%(:& ur e_j_ii_iﬁ stirred for 40
m nut es folfl oW ng additi onCaf; tI8CHt hyH chl oro€By mate andH s then poured .. .
into a mxture of chloroform (75 . )~ and ice; r (500 .): The
chloroform | ayer is separ a{:g]ﬁ,_ v@gﬂ;‘d %ﬁtCessi ¥ %With 4%'{ﬂ o 10% -
hydrochloric ad d (3 x 500cH] . ) 0GR} Urgtigd aquery's sodi umyg bi carbonate 455
(I x 300 m,) and saturated aqueous sodi:umchloride (1 x 400 m.) and then
dried (MgSO). It is then HBeol 0iGthed GaHe h act@akedlschar &dbal and
concentrated under reducedcpy,esso¢g, t ¢ 0i | 'éé’éézrg..)'. Tlegy,product is used
as is. Method B- 50 - Under a positive nitrogen atnosphere a mxture .’
of ethyl 3-(3,5-dinmethoxy-CHs . ®HaniGHsno) butGPREH; (376 &:H: 1. 4 nol e),
met hyl ene chloride (1.4 litgrs) &Rq anhydrous & iumc onate (388.8
g., 2.81 nole) is stirred gﬁﬂ cool' el irwﬁﬁén iceagggh *t0 00 BUTC. Ethyl _
chloroformate 10153 g., 1.4QHyol §CH,s atHied i n ©O@CHEti on. CHe mixture is 10-
allowed to warmto room tegper at é&'o;ﬁ_& a perjiqd of one-hgur, ethyl 55
chloroformate (153 g., 1.41 1'11’)I_ed}J '8 .adled once hore and t mxture is
refluxed 55 on a steam bach, f orsgHe fup . 1t ¢coothen all @mgd to cool to

room tenperature and the potassi um carbonate rempved by filtration. The red
colored filtrate i s washed®Buccd¥stuelGHmi th vEPREH@GCRI4EHH. i ), brine (I

x 500 m.), dried (MySO4),capd tded, cH, CH,COOCH, H .
- 15 . CH, '.'- OCH, cH,‘_' ' (CH,),COOCH, H 15
. CH, OCH, CH,  nCH, 'H
' CH, OCH, nCH, . COOCH, - H
CH, OCH, nCH,  COOCH, H
_ CH, OCH, nCgH, . COOCH, H
20 CH, OCH, nCH, CH, . ~ CH, - - 2
CH, SCH, nGCH, CHGCH,  CH, o ‘
CH, OGH, CH(GH, (CH)CH,  CH,
'C;H, OCH, (CH)CH; GH, -~ CH, .
o . GH, SCH, (CH)CH, n-GH, = GH,
" 25 CH’ OCH,  (CH)CH, COOCH, CH, - 25
CH, OCH, CHCH, CH, - CH ~
: ' CH, OCH, -CH, = ‘cocH,  CH,
“cH,  SCH, (CH),CH, CHO ~ CH,
CH,. OCH, CH,  COGH,  CH,
30 CH, OCH, CH, =~ COCHCH, CH, 30
- ' .'CH, -© OCH, . CH, CO(CH,),C,H, H
| CH, . SCH, H  COCH, H

CH, SCH, H 0-C,H,, H



14 1,579, 229
14 decol ori zed and evaporated under reduced pressure to afford 439 g. of
crude product-whi-chis used without further purification - *H NVR (60 VHz)
[err] (ppm: 6.2-6.42 (m 3H, aromatic), 4.65 (sextet, | H -NCH,
r]), 4.10-4.15 (2 quartets, 4H, ester nmethylenes), 3.70 (s, 6H 5
1), 2.30-2.60 (m 2H, -[err]), 1.00-1.40 (m 9H 3 nethyl). .
nple 5. d,1-3-[(3, 5-Dinet hoxg-. N- et hoxycar bonyl ) ani | i po] butyrjc,Aci d.
: A Ethyl 2. 102 5 di npt hdhS9%8B%t hoxycar bonyl ) ani | i nol but2er ate’ (202
g..,~0.595 10 vy, nol ez—waqueges sodi um hgdroxi dg (595 m . 6f "1N) and
et hanol (595 mM——eat e —-Fed— om t enper at-ur e
overni ght. The FHacti¥Hani @Gtk i s e6dbentratedito about 600 m. volume
under reduced pggssur t h ent ilfutedq,with water to 1200 nl.
vol ume and ext r'ggfed'%gl{lﬁ Elﬁ’%ﬁ-’ace?g?gﬂ% X 7 m.:)." The aque®is | ayer is
then acidified @H:h 100hydiGHhl ori COGCIHL to pM 2 and 15 -  extracted
- ‘agaig with et hngace't. e (3 50 ). These |l gtter extracts age conbi ned,
.. 15 washed with. brine;" |’ed"{5 Y], lfﬁ:-___er ed and”®oncentrated in“vacuo to
yi.eld the titleCH; od8GHas GO (G6OCH, 0., 8THXW. Method B - A5 liter 3
neck, round bot&ﬁmflﬁgﬁ egg %‘ped W th nmechanical stirrer and 20 -
refl ux condensol ts. charye ity COFHGHn of Ghy | o
3-[ (3, 5-di met hogu; N Gsd}gxy-cﬂz_@%lscar@@@;ﬁl_é‘ﬁgi l'i gpl -butyrate (439 g., 1.41
nol es) in ethanol (2 liters). Sodium hydroxide (2 liters of 1N) is added
and the i xt ur eCetbf | Redlsorfth st eant®@EM,f or 3Ttburs. The reaction nixture
is poured onto 5 liters of 1ce-water and extracted tn one liter-portions
- witlpodi ethyl ether (500 m ./pmxaingie)il, The aqueous | ayer is cooljgd 25 by
.addi ng ca. one(? Ig-{(é.g-R?ﬁetgﬁzN&tfgg{rm@n}:MiﬁQ]ﬂ]mgdjg#ri'!a!r(\ concentrated . :
hydr ochl %x}uﬁd sﬁ?s u%i_‘étfs tsfom#moﬁsdmidé '{ghﬁﬁ.w-l%?gd%ago- (%}& x&iﬁﬁed in portions of
one |i t ergombirbh 4H &Mémrni t ufider nitrogen at room temperature. The reaction _ _
' 15 - mixture is then concentrated under reduced pressure to half-volume, diluted with 15
T water (35 ml.) and then extracted with-ethyl acetate. The aqueous phase is acidified -
to pH 2 with 109, 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 1s. T
20 In like manner, the remaining compounds of Example 10 are hydrolyzed to 20
-their corresponding alkanoic acids having the formula B

COOH

Example 12, .

. 1-Carbethoxy-5,7-dimethoxy-4-0x0-1,2,3 4-tetrahydroquinoline. . _ oo

25 - ._A mixture of 3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilinolpropionic acid (1.10 -~ 2§

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 B ?

- mixture of methylene chloride-water (200 ml. of 1:1). The organic layer is separated -
_ and the aqueous phase extracted a%lam with methylene chloride (2 x 100 mil.). The _
30 . combined extracts are washed with saturated sodium ‘bicarbonate (3 x 100 ml.), 3 -
: brine (1 x 100 ml.) and then dried (MgSO,). Concentration of the dried extract ' St
%‘;e;s tlﬁ 1;2,1'((:>duct as an oil whith crystallizes from benzene. Yield = 645 mg., m.p. ’
: "~ Analysis: Calc’d for C, H,;,O,N: C,60.21; H,6.14; N, 5.02%

35 - . L Found: C,60.11; H,6.14; N,4.80% . .35

- - Example 13. - ...
5,7-Dihydroxy-4-o0xo-1,2,3,4-tetrahydroquinoline. :
. A mixture of glacial acetic acid (60 ml.), 487, hydrobromic acid (60 ml.) and 1-
. carbethoxy-5,7-dimethoxy-4-oxo-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- 40
dissolved in water (50 ml.) and the aqueous solution neutralized to pH 6—7 with IN-



chloride (250 m ./portion). The nethylene chloride | ayers are conbi ned and

dried over magnesium sul fate, decolorized with charcoal and evaporated to

dryneSS -0 y; eHt—a—v-seous yci How—ott— Ci'yst aH-rzatt+orr—from

et her/cycl ohexane (1:2) affords 224 30 g. (55.3% of crystalline

product, mp. [err]-[err]. This material is used without 30 further | @
2H,

purlflcatlonsmthe;‘ollovmng step. [err] NI\/R(60 MHz) [err] (ppm:
6.24-6.53 (m 3H aromatic),. 4.65 (sextet I -[err], 4.10 (quartet,

ester nethyTengl, .3.78 (s, 6H -lerr]), 2141922960 (m  2H -lerr])., 1.18 21
(t), 1.28 (d, 35 sodillth 'ﬁFJrBMJIQ A Sdturited BSlutionasris@b water (50, )md and the

35 M5 (nmol_ion) nf eresBlllﬁg nﬂﬂummtg&ted:aith&myplaeqtatem ail50enil. byrhe extracts are
recrystal | zation f|° ds e err qu ok %ég‘stm }l‘;rr]
Anal ysis: Cal CSd fo Eg 'ﬂ‘hecguéz)eﬁﬁ’t ﬁ,ogql, ?‘ )t ev me fthe 5
Found: C, 58. 0%/ benzene-ethyl acetate (250 en ethnd

1-3[ (3, 5- O net hoxy AGNtet(IEOXbea)f BdhyFractions (35odbuary rqottecthdl Gmctldhs % aner e of

d, 1 -3-[ (3, 5-di met hoggmhn %ﬁg@ﬁm ik ‘112}?-'(5% ug s gmstglliged 0. 44
nol e) and I-epmedrn 2 ?5 ysﬁZ %@tﬁ eld“§§a{“.vtg Eil:l_ﬁ?&«*b" ene 45 'y

chloride (500 m.). T e;/emei frglimne chloride 1s then rermve in vacuo to
yield the 1- 45 ephedrAndYSQaCQIC’dforCsHON C,60.33; H,5.06; N,7.82%

or d. 1-3-[(3, & df met hoxy Mgl e %e%ﬁ%%{?@%ﬁ%ﬁﬁ%% a8
[err]= -20.0 (=l . @5-p eé{rlf ntyDRIéth6x9ElirSnyRdnilRAb]p AsfSrined to 5- 15
crystal lization of &ydvoky- 2-(S5phieingll-2nbé e §1)- -4-ox6-&p Ardterahydyoduinolingt i o arkd dri ed
(102 g.), mp. [ err foljowingjcompeunds, are prepared ifroghcamnponndstof raepled kit e/ hexane
(1:1) affords 71.1 g. 50 (349 of the drine salt of '

1-3-[ (3, 5-di i net hoxy- N-et hoxycar bonyl ) anig i no}? . 50 butyrl c-acid; m p.
[err]-[err]. Analysis: Calc'd for [err]: X 68 00; H 7. 61 N, 5. 88%_Found:
C, 62.87; H7.64; N 5.88%/[err]= BBir[ @Il[e”]) | acet

| - ephedrine salt of the |-isomer is A nixture of et hyl acetate
(1000 55 m.) and 10% hydr ochl ori.ﬁ xCl oo N, for, ten mnutes. The
R X—H |

organic phase IS

T . - Rg
- | R, R, . X—H R, B
20 H "GH, .. OH H - 20
“H H . . SH H
H CH, @ SH H
H CH, SH H
| - CH, H ' OH H
25 -  CH, CH, . OH H 25
| CH, ' CH, . OH H
n-CH, . _C'H,-' ... OH H
. i-C,H, H . SH H
CHCH, CH, - OH H
PR . CH)CH, CHL -~ OH H 30
' . (CH)CH; CH, = OH - H
:_CH, H | SH ' H
CH, - GCH, . OH _H
_ CH,C,H, CH, SH H
35 '(CH,),C.Hs C,H'5 ~ SH H 35
o | _CzH.s ~ _H '_- OH . H |



separated, washed with 10% hydrochloric acid (2 x 400 m.), dried and
concentrated under reduced pressure to an oil. Crystallization of the oil
~f+om-et hyl- 15 1579229

15 acetate/ hexane (400 m . of 1:1) affords 34.6 g. of

_I@- [ (3, 5-di met hoxy- N-et-hoxy- carbonyl)anilinol butyric acid, mp.

8

f]-[err]. .Analysis: Calc'd for [err]: C, 57.86; H 6.80; N, 4.50% Found:
57 90; H 6.66; N, 445%[er'r$], 2[)err] (c=1.0, [err]). The m)thbllquor
re II|7af| the I-pnhpdrlnp salt of TH&|-|son‘er S
treated with hydrochl ORJ C aCI drgs- desxr_l}bed mbove to gi ve crude d- 3- ,
[ (3,5-di net hoxy- N-et | - #+c acid. Treatnent of the
crude acid with d-eph i ne af Hfds a?*fer ‘ystal lization from ethér, the
d-ephedrine salt 10 -y of thecff-iSomepy mrcH[err] [err]
110 Analysis: Calc d for [err] Tt 63 08 HOW 6 11 N 5.88% Fo¥id: C
62.82; H,~7.47; N, .5.8/9% [err]CiHs+44, CD'(IC 1©Hs[err]) The d- ephedrine sal t
is nverted to d-3- 1 5- di mejoxy- N-gt.hoxycar bonyl ) -
ani Icff)no] butyric acid ﬁ'ﬁ t he saé:rir:si rranne@t‘las égérl ‘bed - above for 2onver sion
of the 1- 15 ephedri me&Hglt tOHj-he fr@H aciHi. Mp [err]-[err] after:
recrystallization frogg et hyl agﬁt_at el aneé Anal ysis: Calc'd for
[err]: C, 57.86; - 80; N -50% Fduhd ’57 95 H 657 N, 435%20
lerr]=[err] (c=1.0, [@&rr])." GH,  SH G 20
- Exanple 7.. Methyl 3-(3,5-Di net hoxyam | i no) prop| onate. A ni xt-ur_e of
3, 5-di met hoxyani I'i ne CH90gHy H o 75 @He) | Hethyl acrylate (69.73 g., 0.81
 _”0|1?0 and.gl aci al aceldigceond ézz_ham ) Of r._efIJluxe(_j- for 20 hours.ioReflux is

CHCOOH CH, -~ OH H
(CH,)¢C00ﬁ H . :" SH H
(_CH,),COOH CH, < sH H
. (CH)COOHCH, ~ OH H. |
15 S H oCH, OH H 15 ot
B H  nCH- SH H _
'H n-CH, OH H .
- H 'CH, OH CH,
- H o-CH, = OH  CH, __
2 H nCH, © OH CH, | w0
B H nCH, OH CH, e
'H - CHGCH, OH . CH,
H " (CH),CH, OH . CH,
| H (CH,).CH, OH * ' CH, , R
25 . H .CH',C,H.'_ SH CH, o 25,
H (CH),CH, SH - CH,. ' o
CH, " CH, on cw, .
‘n-GH, . CH, -OH - CH, | |
| | nCH, ~ CH, OH  CcH, | |
n-CH, CHCH, OH CH, .
o | CH, nCH, OH . CH, |
'CHCH, 'CH, ' OH CH,

(CH),CH, CH, 'OH CH,



25 di scontinued and the reaction m xture i s concentrated and t hen
distilled in vacuo, 25 to yield 106.8 g. (73.9% of the title product,

b.p. [ - - 6 —5- -

3H, aromatic), 4.1 (variable, bs, IH -NH), 3.74 (s, 6H, -[err]), 3.68 (s, .
3H, COOCH3), 3.41 and 2.59 (two 2H triplets, -[err]). 30 Repetiti "
of this procedure but using the appropriate aniline reactant in place 3 2;
of 3,5-di r’(\e/hoxyam line affords the foll ow ng_conpounds. [err] Exanple 8

40 Methyl 3-(3. 5- D net$®328ni | no) al kanoates

40 The procedure of Exanpl e 7 i sgprepeat edeut us¢k_g{th§ appropriate ester
[err] CH-[err] in place of nethm—a-nd—ﬂh-e_a.pp@ i ate protected
aniline reactant to give the fol FHafeHg céﬁﬂd&aﬂsoﬂl\hencﬁerr] is hydrogen

t he sane produtts are obt ai ned de@&)Ppr dure @y f.
1,579, 229 dS" G, 16 Exanpl e(;3 P and 2 but usi ng

met hyl acétoacetate and net hyI ﬂCﬂﬁh@@Hﬁht ate OH pl aGHaof et hyl

acetoacetate anrd the approprl at . ani | i rea lerr] - 17 .
1,579, 229 3 | e(cp‘i)%&ﬁ't'%d"i? [er%?'i ém;')le 9. d,1-Methyl >

3-{[ 3- hydr oxy- 5- ( 5- phenyl 2 pent@iy | ani | |(m;}propmnat eCH,,A m xt ur e -of

3- hydr oxy- 5- ( 5- phenyl - 2- pentyl) &rgn | i %:150 g.-), FM'}" acryl ate (345
ng.), and acetic acid (0 1m. t [erﬂ Jer soverni ght The
cool ed o LR CH,C,H, - - SH :
- | | '(CH,),.C.Hs CH, CSH CH,
0 . CH, CH, = SH _b"H-,‘: N | 10 -
' ) CH, - . CHGCH, SH . CH, . |
iCH,  mCH, - SH  GH,
CH,COO0H (CH),CH, SH  CH,
| nCH, ~CH, .SH CH,
* 15 . (CH)MCOOHCH, = SH CH, 15
. CHGH, (CH)CH,SH = CH, .
. H = nCH, SH CH,
" CH,G,H; . :_C,i-l,. ."OH H
) el -n-C.H'.-" -"CH - OH H L
: B (CH,),COOH CH, . SH H | -
_"(CH,).COOHH . _oH H
CH . CH,C.H SH O H .
I el GH, Com, SH. . CH, o |
. 2 ' (CH)CH, CH, SH - CH, - . 35
< B d I-1 -Carbethoxy-S 7-diﬁcethexyl-32"-?nlgyl§;l-}lfoxo-l é3 4-tetrahydroqumolme

- A solutlon of 3-[(3, 5-dlmethoxy-N-ethoxycarbony1)amlmo]butyrlc acid(4.0g.,
. 12.8 mmole) in chloroform (2 ml) is added drog ise_with stirring to. poly- _
30 . phosphoric acid (5.0 g.) heated to 60°C. on a steam bath. The reaction mixture is 30
. held 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
acetate (2 x 100 ml.) and the combined organic extracts washed successively with
: saturated sodium bicarbonate solution (3 x 100 ml.), brine (1 x 100 ml.), and then
35 dried over anhydrous magnesium sulfate. Concentration of the drled extract under 35
reduced pressure gives 2.6 g. of crude product.
. Purification is accomplished by column chromatography of abenzene solutlon
of ‘the crude product (2.5 g.) on silica %ll {95 g.). The column is eluted with a
voluime - of benzene equal to one-half the volume of the column,  followed by



15 residue is dissolved in 100 m. ethyl acetate and washed twice with
100 n1 of 15 saturated sodi um bi carbonat e soI utlon The organl c phase is

chromat ographed on 130 g. of si I [ ca gel usi ng benzeneet her (2:1) as the
eluant. After elution of |ess polar inpurities, 540 ng. (40%, d,|-nethyl

3.5} 3- hydr oxy- 5- (5- phenyl - 2- pentyl ) ] ani | i no} pr opi onajt eis 20 col | ect ed.
as the follow ng spectral characteristics: 20. TM5
Brrdg NVR (60 MHz NI, ) ' 5 83-4:. 1 m 3H,

ar omat 1 Cln e ' q‘ 2 a0~ 2
-[err] ar ' @Fddict)which. id puf ifhd 3H, >- [err])

: 4 4-5.2 zillrdleﬂ. bﬁﬁecﬂ'sﬁﬂlzz(tmarftoabbwolehﬁ etNH-—— g., Bfp. 92.5°—94°Cni e - 341 (ﬁﬁ-)

E$< e, Recrysialli 91’“‘5 ?mﬂwﬂkﬁ"é? W&ﬂb’dﬁ@?@%ﬂ?l lin rop| onat e.

| Et hy? chl B?ﬁtlgkﬁﬁ@ “05 4. BB E)H g3 addadsdr opwi se over @710 ninute

. period to a mxture. of " hodndS (C3154d|m5t5hoxly,aum4 Zi-no) propi onate (170 ml .
[10 5]30 | nﬁ#’rﬁ-}wmﬁ)ethyl ene chloride (5 m.) and pyridine (5 nl.) at
err]. un er i\tr 0 sphere. "The . mxturels stirred at [err] for

20 m nutes fqu(ﬁ néq;g ?Sfl %(?f the ethyl chloroformate and then at room

tenpg@rature for an additional Examplenit es, and.is then poured imfo a mi xture

of - net hylhﬁne chl‘b‘r-ﬁ7d@hM@We¥lyldrﬂioﬂléé4M{"éYd’ﬁ(qW’m ). The nethyl ene

chl ori de .xiuﬁ az%l b\ﬁﬁfd@%ﬁ)s‘m?asﬁrmlcxacw(m mhPaha35

hydrochl Qdafbettiok 5 urkét Llduatydrquitolme djl 6.0 i carbonate (I x
53 Eangoir) isgefluiechéverhight] utdouiaers@dcqnmicmnoamd@ adarkoildDheri . ) Y&nd dri ed

) S SRR o

Si m | arl yom#inkd, @eed fitfetigtebur(der felhwe ydadkeoili | i noﬂopropl onat e

is 29 (1XHay é{et(@g-qtlal acetate (lO 1) is added to the oil and the resultmg crystals
d, | - met-hyFeoser Ve ﬁgﬂhﬁ% Hdﬁ%géf’r" %E@éﬁ?‘&”f’fnkﬁ RIS e hony! |-
ani | i no} pr Oaditeh allsEiSh t& DBohOTARE st admg T ERARed T om corrpounds
of gganp;gh&"—n?g‘r(d Qbil Fﬂﬁmwhymitthe ﬁlmteaqnprlmpsel aslex ladn - chl g of ormate or
8 10 IE]@.PC
: ot h o re eq:lﬁtthgppl?rl 1cal IOII C _mi crysﬁﬂ Ll pré%uc hf’in h r Ogg_n.

‘acetate; m,p. 173°— 174°C :
Analys1s: Calc’ d_for C,.H,,O;N: C,62. l6 H,5 74 N, 7.25% /., .
- Found:: C 6200 H 5 83; N 7.14% ,
30 - mfe —193 (m*) "~ - | - BRI

"Method B —
~A mixture of d, 1-3-[(3 5-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 temperature is then -
35  increased to 145°C. and heating is continued for an additional 2 hours. During this 35
last heating Ferlod an- azeotropic ‘mixture distills :(boiling point 42° - 110°C. .
~200—300 ml.) and the deep-red homogeneous solution is allowed to ¢ool to room
temperature. The mixture is poured onto ice-water {3 liters) and ether (2 liters), the
layers are. separated and the aqueous solution is washed with ether (2 x 1000-ml.). -
40 The ether layers are combined and washed successively with water (2 x 1000 ml.), - 40
brine (1 x 500 ml.), saturated NaHCO, solution (4 x 250 ml.) and brine (1 x 500 ml.) '
and then dried (MgSO,). Decolorization with charcoal and evaporation of the ether
affords a 5yellow foam which is crystallized from ca. 300 ml. methylene chloride to give -
- 31.3 g. (50.4%) of pure 5,7-dihydroxy-2-methyl-4-oxo-1;2,3,4-tetrahydroquinoline. _
45 Additional product can be lsolated from the mother hquor by s1hca gel 45 .
- chromatography. - MS _ n "
T
'H NMR (60 MHz) 8 (100 mdg sample/O k) ml CDCI,/O 2 ml. CD,SOCD,)
(ppm): 12.40 (s,1H,C,—OH), 5.72 (d;2H,meta H), 5.38—5.60 (bs,1H, é,—OH),
3.50—4.,00 (m,1H, CZH), 2. 38—-—2 60 (m ZH,C ——Hz), l 12 (d,3H methyl) o
50 - m/e — 193 (m*) - _ 50
' Analysls Calc’d for C,,H,,O;N:" C, 62. 16; H 5.74; N,17. 25 %
Found: C6201 H585 N702/, C
Slmllarly, methyl d,/-3- {[3-hydroxy-5-(5-phenyl-2-pentyl)]amlmo}propxonate is
converted to dl-5 -hydroxy -7-(5-phenyl-2-pentyl)-4-0x0-1,2,3,4-tetrahydro-
55 quinoline which is purified by column chromatography usmg s1hca gel .and 35
benzene/ether (5:1) as eluant. - _
m/e — 309-(m*) - ™S
'H NMR (60 MHz) ‘SCDCI (ppm) 12 22 (s, lH SOH), 1. l4 (s, 5H, C, _,,), -

o 604 (d, J=2.5Hz, 1H meta H), 5.87 (d, J=2:5Hz, 1H meta H), 4.19—4.60 (b, 1H,
60  NH), 348, 2H, CH N), 218289 (m, SH, ArCH, ArCH,, CH —C=0), 60



18 1,579, 229

18 [err] 19 1,579, 229
19 [err] 20 570220
.20 [err] 10 Exampl e 11

10 3-[ (3, 5-D net hoxy- N-et hoxycar bonyl )ani |l inol propionic Acid. Methyl
3-[ (3, 5-di net hoxy- N- et hoxycar bonyl ) ani | i nol propi onate (2.72 g., 8:.36 _
mol es), aQueous sodi um hydroxide (8.4 m. of 1N) and ethanol (8.4 m.) ar
conbi ned and st¥xred avernight under nitrog¥A22® roomtenperature. The 25
reaction 15 ni X1 138-21.86 (vh,B) -CIOM; B0, 1a3q6, I AH,).r educed pressure to
hal f-vol ung, dil uted yardethyl8/-idSedimeBoxyaiilijo)izmehontedndrectiorsie isednwittditoet hyl
acetate. The aqueoué!pi#dudion-Zefopylsraxer1id.opiatygiropuinalinsn et odRi-ot1PEC.aci d
and extracted with _ 1 ¢80 35UBast Beak, m® Tpropyn). The conbi ned extracts.
are washed, wi Th bri ne, arilr #3i,{-dimefhotyMN-éthoxg e axboml)adilidofbutiirié cidhecdavertbdct as.
an oil (2.47 g.) whitesd.idihydre %a% thyl-4-9xg-1,2,3,4-tetrabydrofy i@l inpremp.li6 7+ 168°C.

f ;n;;%% SiPech

]
remai ni ng conpounds of al ol yzed to 20 their corresponding
al kanoi ¢ aci dstohavi-ng hRdlysfsOC mrbgnr,b,ﬁ;x@m.ﬁs; 123,5.74; N,7.25% 10
| - Car bet hoxy-5; 7- di met hox)/- 4- 0x0- 1, 2, Ehudd:t m.snsvydwam;n%m?ﬁ% . '
T ‘and 'd-3-[3,5-dimethoxy-N-ethoxycarbonyl)anilinolbutyric acid is converted to
1-5,7-dihydroxy-2-methyl-4-oxo-1,2,3,4-tetrahydroquinoline; m.p. 166°—168°C.
o “ [e]® = ~168.5° (c=1.0, CH,OH). -
15 - m/e — 193 (m*) ' ' e
Analysis: Calc’d for C,oH,,O,N: C,62.16; H,5.74; N,7.25%
. . Found: -C,61.82; H,5.83; N,7.22%

Example. 16. :
R -d,I-5,7-Dihydroxy-2-methyl-4-oxo0-1,2,3 4-tetrahydroquinoline.
20 A mixture of 3,5-dimethoxyaniline (230 g., 1.5 moles), methyl crotonate (150 - 20
g., 1.5 moles) and glacial acetic acid (90 g., 1.5 moles) is heated at reflux-for 6 hours. Lo
Additional glacial acetic acid (90 g., 1.5 mioles) is added and the mixture refluxed -
. overnight. Hydrobromic acid (1000 ml. of 48% solution) and glacial acetic acid (850
- ml.) are added to the reaction mixture which is heated at reflux for 4.5 hours. The
25 title product is isolated and purified according to the procedure of Example 13. - 25
" Yield=36 g., m.p. 166°—170°C. o o .
. ' Repetition of this procedure but replacing methyl crotonate with methyl
' acrylate, methyl 3-ethyl acrylate or methyl 3,3-dimethylacrylate affords 5,7-
_ dihydroxy-4-oxo-1,2,3,4-tetrahydroquinoline, 5,7-dihydroxy-2-ethyl-4-oxo-1,2,3,4-
: 30 tetrahydroquinoline, - and 5,7-dihydroxy-2,2,-dimethyl-4-oxo-1,2,3,4-tetrahydro- 30
L. ' - quinoline, respectively. ' o ' '

15 -

N ' Example 17. =~
d,}-5,7-Dihydroxy-2-methyl-4-0xo0-1,2,3 4-tetrahydroquinoline. .
: A mixture of 3,5-dimethoxyaniline (4,6 g., 0.03 mole), crotonic acid (2.54 g.,
35 0.03 mole) and pyridine. hydrochloride (3.0 g.,. 1.26 moles). is heated at .35
' 185°—200°C. for 45 minutes. The cooled reaction mixture is suspended in water
(500 ml.) (pH ~3) and the pH adjusted to 7 and the resultant mixture stirred for 10
minutes. The organic layer is separated, dried (MgSO,) and concentrated to 3.2 g.
' of a yellow oil. _ L : L : .
40 A mixture of glacial acetic acid (110 ml.), 48% hydrobromic acid (110 ml.) and 40
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 sedium hydroxide. A saturated solution :of salt water is added and the .
resulting mixture extracted with ethyl acetate. The extracts are combined, dried . '
45 . (MgSO,) and concentrated under reduced pressure to a dark oil (28 g). Column -~ 45
. chromatography of the crude residue on silica gel using benzene-ether (4:1) as
- : eluant gives an additional 510 mg. of product, m.p. 168°—170°C,
o Further .purification is achieved by recrystallizing the product from ethyl
acetate; m.p. 173°—174°C. . a '
S0 Analysis: Calc’d for C,,H,,O,N: C,62.16; H,5.74; N,7.25% - 50
: : L Found: C,62.00; H,5.83: N,7.14% o
m/e — 193 (m*), 178 (m* — methyl, base peak). _
In a similar manner, 3,3-dimethyl acrylic acid and 3,5-dimethoxyaniline gives
after purification by silica gel chromatography (benzene/ether 1:1 as eluant) 5,7- '
S dihydroxy-2,2-dimethyl-4-0xo0-1,2,3,4-tetrahydroquinoline as a yellow oil. : 55

Analysis (MS) -
Parent peak (m*)
Calc’d for C,,H,,0,N: 207.0895
' .- Found: 207.0895" L - o .
60 ~ Base peak (m* — 15) - . . 60
Calc’d for C,,H,,0,N: 192.0661 C ' :
- " Found: 192.0655



25

A m xture of 3-[(3,5-dinethoxy-Nethoxycarbonyl)anilino]propionic

acrd (1 10 25 g.

3.7 mmol e) and poI yphosphorr c acid (4 g.) is heated at

[err]

m. of 1: 1).

It IS then taken up in a mxture of rrethyl ene chI ori de-water (200

The organic layer is separated and the aqueous phase .
_@act ed again with nethylene chloride (2 x 100 m.). The 30 conbi ned

tjacts are washed with saturated sodium bicarbonate (3 x 100 mQ,/ 30

Be (1 x 100 m.) and then dniseg2derr].. Concentratr on of thaédried
ag . an 9 chlcr lst & m benzene. Yield
Do AT LSl TR TS

5 02% 35 put-rﬁcatlon using benzene/ether (3:1) as ebl’uanFound 60 11 H, 6.14; N, 4.80%

anpl e

3697(Iﬁ) Ayl F B I%

betﬁtzt% A o] i !

riéﬂrf

s

(4.0°g., 14.3

p
- | S—@H,—C4H, ad Nusxed over ni g t: and is then concentrat ‘ed In vacuo to a
dark orI .The orI 40 di ss "%’ﬁfy_ vat er (50 m-.) and the aqueous
sol on ”e‘rl%ﬁd%lﬁ g JDQ dBH §f H the cgrﬂpounds tabulated below 10
1,579, 22%¢e pre areld Tom gpprgpnati 3-hydroxy-5-(£—1w?)d?l intyank ipgropriatitestes sat ur at ed
sol uti on obthe ardntula RReC=CHO-CAOCOH, iwhemitckach efRi, Rs lischydrogen, mewy i xt ur e
ext ract e® &hoh et hyl - acet ate (34x §p0 nl.). The extracts are conbi ned,

dried (MysO4) and concentrated: _nd

1dgr reduced: pressure to an oil. The orI IS
taken up in benzene-ethyl aketdt 1) ‘and the solution charged to a
silica gel colum. The colum 'ﬁ d with a volume of benzene equal to
the vol une of the . 5 col umR&ndjthen Wt benzene-ethyl dcetate (250 n-. of
. 4: 1)sand b‘enzenﬁ‘-et hyI ‘acet age (’250 m . of 1 1). ﬁractrons (7518 .) are

col l'ected_JEractions 4-9 ed- : educed

pressure. Hhe oHly resi @MCHB(th),dst alli zed from @t}hanol - hexane (1 10)'

veld =196 oot [eHembRey e
. H  GH, - CHCH)CH), . GH )
H CH,  CHCH)CH), - -~ . = GHs .
_ . E e o R 20
20 H H. CH(CH,)(CH,), ' . ) CeH, : o
H H  (CHy, R C,H,
H H (CH,), . L ; .'.CaH_s'_ _
'H CGH/ (©H) | - CH.
'H H  (CH)CHGH) L GHy |
| T o~ o ;. 25
25 H CH_: o .CH(C,H)(CH,), _— ' CoHs, ' R
. R H . CCHy ... . CH
H CH, . C(CHa)z(CHz)a S _ Cs_l_'Ie. )
H.-: H - " (CHps = - o T CsHs
. H  CH,  (CH), . - CH, .
30 H H CH(CH,)(CH,), S CHs 30 :
' H H CH, IR CH,
'H°~ H  CHCH)CH) .. . 4-FCH, T
H. ‘CH, @ CHCH)CH) = =~ 4FCH,
. H H - -CHCH)CH, .. 4FCH, .
35 H CH,  CH(CH)CH, 4FCH, . = 3
H ' Csz CH(CH,XCH,), B ) 4’C1C3H4'-
H H CH(CH)CH),CHCH) -~ GCH, .
H CH, CH, . CHy
H H (CHz)s R _ CH,




10 Further recrystallization raises the nelting point to

[err]-[err]. 10 mMe - 179 [err] Analysis: Calc'd for [err]: C, 60.33;
H 5. 06—N—" —C; 25—t 04 —N—F -
procedure of Exanple 12 and this procedure, 3-{[3-hydroxy-5- 15
(5-phenyl - 2-pentyl ) - N-et hoxycar bonyl Jani |l i no}propionic acid is transfor rred

to 5- 15 hydroxy-7-(5-phenyl -2-pentyl)-4-o0xo-1, 2, 3, 4-tetrahydroqui nol i ne,
and the fol]ow ng conpounds are prepared from conpounds of Exanple 11:

[err] 2 3_27"' _ . 1,579,2291, 579, 229 - o1
22 [err] 2 . . . . 1,579,229
23 [err] Exanple 14. Ry, l?“ » Z _ _ b

d, | -1 - Carbet hoxy- 5, 7-dijret ey - 2- metHgH;)EMY0- 1, 2, 3, 4- t et r akeydy oqui nol i ne.

A sol ution of " 3-[ (3, 5-di net hoxy- N-et hoxycar bonyl )anilinol butyric acid (4.0
g., 12.8 mml® in chflorof &Fm (2 mC.")(CFes/)CE!elded dropwi se -wi t ﬁ):’éﬂti rring to
poly- 30 * phosphorjjc acid (5.0 wH(choates, to [err]. on acggeam bath. The -
reaction mxture is 30 held at [err]- err}bfor two hours and 1I's then

poured into a i xtureHof i&e (100 g:Pl(c shyl acetate (106 .). The S
aqueous |l ayer is further extracted Midby yl . acetate (2 x 0O mM.) and

t he conbi ned organic g'xt rags washe ("s:ﬁé);eggsi-vel y wth sat ur(%l?‘éd sodi um

bi carbonate solution 3 x HO nm .) CH(CHEHCTHY 100 m .), and€Hhen 35

dri ed over anhydrous gnegjm sul f ptration of th ri ed.extract
under 35 reduced pr elggur e%t;fiy’ves 2.®(§H’)§%?§ﬁﬁde product . - eC'_H“ : =

H CH(CH)CH), . CH,
10 . H CH, CH(CH,)CH,), - © CH, 10
H H  (CH) - cH |
H H.  (CHY, R ' C,H,, -
‘H GH, © (H) . CH,
. " H H (CH)CH(CH) =~ © :  CH, _
" 15w cm, . CH(CH)CH), . ‘CH, 15
H H . CHCH)CH)CHCH) CH,, o |
) 'H  CH,”  CHCH)CH(CH)CH, . GH,
e H H . (CH,), o | iepyrjdyl
o " H H - (CHy, o apyridyl
% H - H  (©H) . - 2pyd 2
| '"H  CH, (CHy), S  4-pyridyl
H  GH, CHy, - - o 3pyridyl
'H  CH, CH2CH(_CH,)CH, L 4-pyridyl. -
'H  CH, . CH(CH)CH), . © 3.pyridyl |
- .2 H  cH, CH(CH)CH(GH)CH; . . 4pyridyl 25
H H- CHCH)CH), ~ = spyrdy . .
% H H " CH,CH(C,H,)CH, - | 3-pyridyl
H H- CH(CH)CH,), . . =~ 4-piperidyl
H CH, . CH(C;Hy)(CH,), - - B : i 2-piperidyl | |
- 30 H CH, ~  CH(CH)CH),CH(CH;) . 4-piperidyl * 30
"H . CH, CH(CH,)XCH,), . B C,H,, |
H “H .  CHCH)CHy), = . CH,
H

'CH;  CH(CH)CH,—O—(CH,), CH,



Purification is acconplished by colum chromat ography of a benzene sol ution
of the crude product (2.5 g.) on S|I|ca gel (95 g.). The coI um is eluted

follomed by 24 1, 579 229

L 24 benzene/ethyl acetate (1:1). Fractions (40 m.) are.
‘goN ected. Fractions 9-18 are conbined and evaporated in vacuo: to give 1.55
@’o product which is purified further by recrystalllzatlon from petrol eum
gineg-133 9., mp. Jerr]-[err] . ,5®2Wystallization of this prod8ct Trom hot

et hyl acetﬁt e/ hgxane (1. 1) affords an 5  anayytical sanple; mp.
[err] [er ' d for l'grr'l —C—61.42: H R‘-'\Q N, 4.78% Found:

G 61.54: M, 6.53 N, 4. 94%H@ke- 293 (m+) |R (KBr) -CH.85, 5.95 [err] 16

" Exanple 15

a5, -1 Hydr o2 met tSHEHIHGHITIY. et r ahydfbqui nol i ne. NeMiod A- A
-m xture of Hgl aciml acet | CH@H,XCH(EH)(CH,);) , . 48% hydi obr omi ¢ acid. (240°m . )
-and | - car bet hoxx{S 7- di net hoxy- 2- et hyl - 4- oxo- 1, , 3, 4- tetrahyd%oqw nol i ne
- (16.D g., M5 55 mol ez i s refl uxed overnight fand i s then coRcentrated
~in vacuo tg a dagg oil. die 15 oil is di'ssol ved gmy wat er (200 nm.) and the
-aqueous sol ution neutralized to pH 6-7 wi.t.h I N sodi um hydroxi de. A

sat urat ed Hol utithn of sd@Hwater (200 m.) is addd® and the resulting .

m xture exh‘ract with e@i}ydj acetate (3 x 500 m é The extracts are

conbi ned, dried (MySO4) ‘and*concentrated under reduced pressure to a dark
oil 20 H(12. &Ry ). HeChiak- et hyl _acetate (10: 1)CHs added to the oil and
the desulting crystals ove-red_-by filtratiqgn,(3.8 g.); myA.
- 158-Terr]. " Tritdfation o‘?ﬂﬁg'gfcrystal s in ethyl gtt’::he’t ate gi _ves_'f.BGS g. of
product; nmHP. [&TH,| - [ erricH)nddi t| onal material -saparates.fromthe nother
Ilquors oantandl ng (2 9. g(aﬂ ' : _

o CeH,,
H C,H; CH(CH,)(CH,), - CH,
"H H =~ (CH)—0— - C,H, |
15 H . CH, CH)—O— . 4FCH, 5 °
H CH, (CH)—O0— . - CH,, | _
H  CH (CH)—0— =~ =~ . CH, .
H H © (CH,),—O0— o CH,
| H - CH - (CH)y—O— - . 4(4-FCH)CH,o
20 H  CH, (CH)—O—(CH), ~ . ~4CCH, - 20
' H H. . (CH)—O—(CH,), CH,
H  CH, (CH)~O—CH(CH) =~ 4-piperidyl
H CH, (CH,)—O—CH(CH,)(CH,), - - CH,
H H (CH,),—O—CH(CH,JCH,), = CH,
_ _--25 H H CH(CH,)(CH,),~0— . CeH, 28
H CH, 'CH(CH,)(CH,),~O—CH, CH, | |
H . CH, CH(CH,XCH,),—O—(CH,), = GCgH, e
H . CH,  CH(CH)CH)—O—CH(CH) - GCH, | |
H . H CH(CH,)(CH,),‘--O—CH,CH—'—_(C,HS) CH, B
30 H CH,  (CH)—O— ~~ ~ .  GH, '
| H H (CH,).—O——CH(CH,)CH, o 3-piperidyl |
H  CH, (CH)—O—(CH)s— . 4-pyridyl
H

GH, = (CH)—O-CH, : - i\ 4FCH,



[err]-[err]. Columm chromat ography of the filtrate on silica gel using
benzene- 25 ether (1:1) as solvent gives an additional 4.6 g. of

Lot im H S f\r\hl D\lnf‘l h\l
T

product, mp. [err]-][err}i—25—Further—puriitecatie

recrystallizing the product fromethyl -acetate; mp. [err]-[err].

Analysis: Calc'd for [err]: C 62.16; H, 5.74; N, 7.25% Found: C, 62.00;

H 5.83; N 7.14% 30 . i me-193 [err] , '

30 Met hod B-/A m xt ur e .of
d, | -3-[(3,:5-di 28t hoxy-N-et hoxycarhonyl \anﬂlﬂﬂﬂ??butvrl C: aci d (100 g.. 0.3229

rml e) and 48% hydr obRpm cmlcid (500 m )/ glzci al acetic acid (3G m ) Is
heated in an oil batf—at —Fo : is
re] anacﬂ@ﬁs?(ﬁﬁz)rsot‘ontl nued forz'(ATFCa’ddﬁ:ﬁaonal 2.

then 35  increasel to [

hours. Durin hi's 85 Iastheatlr@H anoafEpy,  opi ¢ m &y e distills
(boi l'i ng-poi (rglkt}[err] >[err [err]ZOO&g{é zhe deep- re&l honobgeneous -

solution i's all owed Ho codkHéo rodﬁﬂ%@ﬂm—n@e{cﬂm m xt ur@j s poured onto
i ce-water (3 list ers) ygand qj her (2 8’ @45 S are arated and th
aqueous solution is washed with et%ﬂ&?‘j()oﬂii m¥le)} sceﬁ‘l’he et her E
Layer s(are conblmne;j Hnd vvﬁ'heg [suc@é(ﬁiﬂg)@m),-wﬂ—bcnmlﬁr (2 ;a-piﬁuaﬂd gm ), (.

rine (I x 500 atunat e er an rine (I _x
500 m.) and-then dr|HZd [e}?r] é)llll(gs‘?égf'[f)b Ov‘vf‘f’ﬁ*’!?%%@éﬂ CHad evapor ati on
of the ether affordsHa yeldmw- foarEHdﬂJ}QMS.cﬂystal l'ized frQm ca. 300 nl.

met hyl ene chloride tg give_31. 3 g. é 50. 4‘{%hof ure
5, 7- di hydr oxy- 2- net h{| - 4- 2, LHEG, ui nol i ne. 45Hs ° Addltlonal

product can beo sol aged frH)m the (CHH, UL by silica )
chromat ogr aphy. TMS {_'err] NI\/R( 60 MHz [g(rr B (100 ny. sa%p}‘gfbﬂ‘gciﬁ"
[err]/0.2 M. [err])H(ppmH -12. 40(F§;)b+ﬁ-f-err] , 5.72 (d,QHy et a- Hy,

5.38-5.60 (bs,|H,[er 3. 50- C2H), 2.38-2.6 2H, C - H2),
1.12 (d, 3H(methy|§ H] To; QC%SLL?’FF* H) - 30 2 Ot © 1R

50 Analysis: Calc'd Hor [ 6] C, (6H):658— H 5 74; N, :7.25%Hpund: C, 62.01;
H5.85 N 7.02% . g cp, (CH',),—sls—mH,)z - T
~ 15 H H.  (CH)}—S—CH), T GHg o 15
H = CHy = CH(CH)CH)~S< . . depiperidyl |
* H  CH ~ CHCHXCH)—S— . &  44CH)CHy:
H  CHy - CHCH)CH)—S—CH), - = 4-pyridyl
. H ~ CHy - CH(CH)CH) S—(CH), - ' GCH, -
2. H  GHy '  CH(GH)CH)—S— S .(_:,H,!i . 2
"H  CH,  CH(C;H)CH)—S—(CH)~CH(CH, CH, . |
H H . CHGH)CH)—S—CHCH) . 4CICH,
H H: © °  CH(CH)CH),—S—(CH,);: - * :  4FCH,
H  CH, - CH(CH)CH)—S—CH), ' 4pyridyl
- % " H' H.. CHCH)CH~O—CH), . - ' CH : | 25
H CH, - CH(CH)CH—O—(CH), - : GCH,
H . H.~  CHCH)CH—O—CH), CH,
H H . ° CH(CH)CH,~O—CH(CH)CH;  GCH,
. H  CH; ¢ CH(CH)CH—O—CH(CH)CH, - GHy _
3  H  CH' -  CHCH)CH,—O—CH(CH)CH;  CH, . 30
'H . CH, ' *  CH(CH)CH,—O0—CH, & 4FCH, '
H  CHy*  CHCH)CH,—O—(CH,), = - 4-pyridyl
H

H - CH(CH,)CH,—O—CH(CH,). = CH, .



Y

Simlarly, nethyl
d, | -3-{[ 3- hydr oxy- 5- ( 5- phenyl - 2-pentyl )] ani | i no} propi onate is converted to
qurnolrne which is purified by colum chronatography using silica gel and

henzene/ ether (5: 1) as eluant. me - 309[err] TMS [err] NWR (60
2) )[err] (pprr): 12.22 (s, 1H, 50H), 7.14 (s SH [err]), 6.04 (d, J=2.5Hz,

ta H, 5.87 (d,. J=2.5Hz 4.19-4.60 (b, "IH 6:9 NH) |
3. A4Sl fe“” .2.;8_2. ; _ J-5=0
60 25 Ry R, ' z _ l 57W229
25 1.38- 486~ 43—t : hy!
d,1-3-(3,8- dlr’rﬁthoxyanl.-. HoaRodite e is converted to®

d, 1-5, 7- dighydr @xy- 2- pr @tn ?901;@3 4-t etrahygy oqui nol i né; P
.[err] [err] (from rrethylenee%h ori e')-. rﬂe_- Zzg;ﬂgerr] 135 (ban{gpeak

[err] 2 Erl(bpyl %CH ' (N CH,CH(CH,)}—0-—(CH,), .. % d Cod 1
i me ?rBOQ%ﬂ no ric acid is.cenverted to
. 47 di h@dr oxgﬁ;yrret hﬁmgﬁg 0-1,72, ;(;("- byfahyd#tb%hr nol i ne, m p9 .
[e”] [err] [eHr]= +[elﬂﬂzCH(EHa}00—E(€HD1) ne -41’933HI6”1 10 |

Anal ysi s: Cal c'd for 62.16; H, 5 74 25% : 10
Found: CHe1. 8% H, 5%@1*01(&3 96% and CA |

"~ d-3-[3,5-9i. hetbgq\y I\I—etdqonmenppnyl)anrlrno]butyrrc acid is converted to
“1-5,7-di q}/drOXé -nmet hyl - 4-oxo0- -1, 2, 3, 4- tetrahydroqur nolrne m p.-

l-'[err] [ er¢Ht ]— - [ GHEH Q)(,C-ﬂuo [err]) 15 = GeHs ™ nme- 193 [err]
éi ggal ys¢,§* s I\T d7f (z)rz(%}g(@ﬁr)}c}lg 62:.16; H 5 ¢, N 7.25% Fouod C,
CH, CH, - . CH(CH( Hggﬂ . GH, -
. CH, CH,  CHCH)CH), ‘- ~ . GH
H  CHGCH, (CH), . GHy
H nCH, (CH)Y - - . GCHe |
15  CcH, CH, = (CH), - CH, 15 2
" H  (CH)CH, (CH)CHGH) -~ + ~ ©  CHy o
CH, CH,  O(CHy); . GHe T
CH, CH,.  COCH)CH) =~ . CH |
GH;, GH,  (CH) . GHg __
.2 CH, CH,  (CH) . oH, o
'CH, CH, - CHCHXCH), . ~ ‘. ' .ChH |
H nCH CH .. ~ .+~ CHy
CH, CH;  CHEH)CH), . ~ 4FGH,
CH, nGCH, CHCH)CH, - - 4FCH,
2 H  (CH)GH, CHCH)CH)LCHCH) ~ ~  GCH, T
W CH,  CH . . CH, L
. CHGH, (CHY, o - - < GH . .,
CH, : CHy - CH(CH,)CHz . IEEEE IR CsH, . _ .
CH, . CH,CH,  CHCH}CH), . GHy ‘
% CcH, CH,  CHCH)CH, * ~~ CH %
H  (CHXCH, CHCHMCH), = GHy
CH, CH, . CHCHXCH), -~ ' CeHy'

CH, n'.CQHQ (Cﬂz)q R S - CH



d, -5, 7- D hydroxy- 2- et hyl 4- oxo-1 . 2, 3, 4-t et rahydr oqui nol i ne. 20 A
m xture of 3,5-di methoxyaniline (230 g., 1.5 noles), nethyl crotonate (150

20 g., 1.5 noles) and gl aci al —* i
reflux for 6 hours. Additional glacial acetic acid (90 g.,
added and the m xture refluxed overnight. Hydrobromc acid (1000 m .

1.5 nol es)

f
solution) and glacial acetic acid (850 m.) are added to the reaction Ll @’

m xture Whuzh-ls heated at reflux for 4. 5‘?7g%9s
i s isol at ed -argd~p+ ad e~ .

[Ryr]

Yi el d=36 g., mp.

nmet hyl crotonate v et hyl
3, 3-di net Ayl acryl ate"™ : -

di hydr oxy- 4- oxo- 1, 2cg, 4- tﬁ;r ahydr(ggm noI ine, . - 2-pyridyl _

5, 7-di hydr oxir-/z et hyl - 4-0x0- 1, 2 30 - tetrahydr oquinol i ne, and
5, 7- di hydFoxy- 2, 2, - €ilaet ! e!{sodeHi)sZ 3,4-tetrahydro- 36 Pél{ﬁbr‘rol i ne,

[“e”]

The 25

title producy,

repI aci ng |

respectively. Exarrpéﬁ 17¢ (CH,) 5
d,|-5,7- Drhydroxy 2- net.hy Iﬂ oxo0-1, 2} 3 4-tetrahydroqui nolrne Kmxture of
3, 5- di net hoxyani | i n€:Hs4; @zlt}. - 0. (IQH@DI e), crot onr c acid (2:p3ddyy. ,

0.03 nole) and pyrrg ne r&g
' u

35 [err]-{err] for

the yellow oil 'is ref

to a dark oil.

neutralized to pH 6cg, Wi idiy,| N sods
salt water is added and thé resulting m xture extracted with' *et hyl
The extracts are coHbi ned;CHyi ed QFHCHa)(CHz)z[ err] and concefHat-ed under
reduced pressure ' to Fﬁ da

crude residue on silita

gr'dﬁaor I

usi ng e
addi ti onal* 5115 ngy. ©OH, prc’i:tlll;t?,tl—l.i M(CH,){ err] [err].

es T(S?{a)

rochl 26
ckge(gdﬁéﬁd %%'{‘ion m x
water (500 m.) (pI—H[ err}@,nand ICH(CpH) et st ed to 7 and Bhgrid@sul tant
m xture stirred for m
(MySO™4) and concent?at edl

of gl aci al acntl c agufj (bH;O rr1 )cﬂ(é:ﬁsi@(tmd);obromc aci d (|2-p1&nﬂ§I ) and 40 -
uxed for one hour and is then concentrated in .vacuo

The & | $Hdi ssol WSHCHIWALHEHA t he aquedmpipesgy!
A sat ur at gdgsol ution of
acet at e.

tow oi l-.

BN gx! de.

)45 chro
ether’f4 1) as

achi eved by recryste{_ll i Z'CQP t he pé}?(%ﬁc)tcd(éﬁwéﬁ)fl

W
.« ' CH, CH, CH(CH,)CH(CH—(CHy), H
. CH, CH,. CH CH
- CHy .'C.a-H-l;s. (CHy), |  CHy .
20 H _aCH, (CH), CH, £
CH, (CH\CH, CH(CHy) CH, |
CH,  CH,  (CH) . Ho
H  nCH,  CH(CH) CH,,
CH, CH,. (CH)—0— C.H, -
. 2 CH CH, . (CH),—0— 4-FCH, 25
CH, CH, - .(CH)~0—. CH, -
. CHy GHy  (CH)—0— CH,
H  CHGH, (CH)—0— oH
CH, CH,-  (CHp) | . 4@FCH)CH,
%0 . cH, CH, ""-j(CH,),—o-—(CH,), o L sCcH, 30
" CH, CH, ©  (CH)—O—CH(CH,) © d-piperidyl
H  nGH, ~CHEHMCHR—O— - GH - -
CH,  CH, - CHCHXCH)—O—CH, = CH,. .

Ies) #
ture S s

c layer is. sepa

&

rat.ed, .dried.

4-piperidyl

eat ed at
uspended in

ution -

A m xture

gor aphy of t he
*Usint gives an
Fur t-her, [@H,i fication is15



acetate; mp. [err]-[err]. 50 Analysis: Calc'd for [err]: C

62.16; H, 5.74; N, 7.25% 50 Found: C, 62.00; H, 5.83: N,
+m | ar

rranner 3, 3-di net hyl acryl ic acid and 3, 5- di et hoxyani line gi ves after

catlon by silica gel chromatography (benzene/ether 1:1 as el uant)

5 di hydr oxy- 2, 2- dlnethyl 4-oxo-1, 2, 3, 4-tetrahydroqui noline as a

oil. 55 Anal ysis (M) . Parent peak (mt+) Calc"d for [ern/

.BBQS--Found 207. 0895 60 - 1,579,229 Base peak- (in+.-.15). . . 32

- 60 Calc’ dI{or [ﬁ‘rr] 192 0661 FOL@d 192 0655 2 -

1,579, 229 26 . Simlarly - 9tyry| acetrc

"aC| d and THs- dl(hlég hoxyaﬁH(@Im(CHa)e—OeﬁGH{)sed to yClsd

" d,|-5, 7-dihydr oxy- 2--ben 1F2 ﬁ' 4. r ahy ur noI i ne a 0i |
' after puri icat’ usi né%%ﬁ%@ﬁ@f ‘r§fﬁ nt %f[err] and
178~ ([err]cmenzmli, basecnecak,)(cﬁ)—o—cn—cﬂ(&}isercﬂi (ppm i 8 76 (s, I"H

5-OH), 7.18-7.6 (m 5H, (584 (d, J=3ll LH) and 5,62 (d,, 9=3H |
for. the m&thl %épled aféﬂrb and214482( s 7H), forthesrerrarnrng

protons (&6H GN [erch}%leCH{ f,5dm,[ er 1] ands.ppbly Exanpl e 18. 10

Fol | ow ng t he procedures 0 nB es 9-15, the corrgounds ‘tabul ated bel ow
10 are pr &ShredCHsom apfSitbpriQt€H3: hydr oxy- 5-( Z-4Fedld i nes and appropriate

esters of ¢ he flpérf,pl a Rbﬁféﬂd—le)r b.wher.ei n eaChzflfF(Eﬂ,)ElH' S hydr ogen,

met hyl
CH, CH; CH(CH,)(CH,),—-O—{CH,), © CHy |
10 CH, CH; = CH(C, H,)(CH,),—O—CH(CH,) - 4-pipéﬁdyl S (/]
CH, 'CH, " CH(C,H,)(CH,), ST GHy | S
CH, CH,  CH(C,H JCHY,—O0— "~ " " 2(4FCH,)GH,
CH, ~CH;" = (CHpy—S e T oy o
, CH, GCH. (CH,),—S—CH, i 4-FC;H_; : |
15 CH, CH, = (CH)—~S— S GHy is ¢
CH, CHGH, (CH)—SXCH), ="'  CH |
CH, CH, &  CH(CH)CH)—S—" /' " ' 4piperidyl -
CH, CH, =~  CH(CH)XCH),—S—CH,, =~  4-pyridyl
CH, CH, ~ CHCH)CH)—S—CH), ~ GCgH,- _ |
20 CH, CH, " CH(C,H,)CH,),—SO o CH,;, 20
| H  nGH, - CH(CGH)CH,) S—CH(CH,) - 4CIC,H, | |
CH, nCH,  CHCH)CH)—S—CH), - 4FCH,
CH, CH,  CH(CH)CH)—S—CH), °  4-pyridyl
CH, CH,  CH(CH)CH,~O—CHp, =~ - GCH;
25 CH, CH,y C(CH,){(CH,), SRR ¢ B S TS
CH, CH, C(CH(CH, _ .. % H S |

Of course, when Y4 contams an ether or thloether lmkage, the procedure of
Example 14 is used for the cyclization step. o

: Example 19. - - °
.30 : d l-5-Hydroxy-z-methyl-7-(2-heptyloxy)-4-oxo-1 ,2, 3 4-tetrahyquumolme 30
o Potassium hydroxide pellets (325 mg.,52 mmole) is added to a solution of d,/-
. 5,7-dihydroxy-2-methyl-4-0x0-1,2,3 4-tetrahydroqumolme (1.0 g., 52 'mmole) in
N,N-dimethylformamide (10 ml.). "The mixture‘is slowly. heated to 100°C. and tothe
C resulting solution d,/-2-bromoheptane (1.08 g., 60 mmole) is added all at once with
" 35 good stirring. After 10 minutes additionél potassium hydroxide (160 mg.) is added 35
- . followed by additional d,/-2-bromoheptane (500 mg.). The addition of potassium
hydroxide and’ d,/-2-bromoheptane. was’ repeated two more t1mes usmg 80 mg:



or ethyl. 15
15 [err] .27
|y

[err]
1,579, 229

(o]

27 [erri 1
1,579, 229
1,579, 229
1,579,229
31 [err] v
_ 33

220 20 rr\r_r1 2
[ayapv J [

U LCI
29 [err] 30
30 [err] 31

1 579 229

10

15

25

'

35

mom oz T omomom oz om|

.potasslum hydroxnde and 250 mg. dl-2-bromoheptane each tlme The reactlon '-

mixture is stirred an.additional 10 minutes and is then cooled. Chloroform (50 ml.)
and aqueous sodium hydroxide (25 ml. of IN) are added, the mixture stirred for 10
minutes and the layers separated. The chloroform extraction is repeated, the

- extracts combined, dried (MgSO,) and concentrated under reduced pressure to a '

dark oil. The oil is chrornatogra hed on silica gel (120 g.) using benzene as solvent.

" Fractions. of 30 ml. each are collected. The 12th-18th fractions.are combined and
- ¢oncentrated under reduced pressure to a light yellow oil (850 mg.) which

crystallizes upon standing. The desired product is separated by filtration and
recrystallized from hot hexane, m.p. 76°—77°C.

The above procedure is repeated on a 20-fold scale but using benzeneethyl
acetate (9:1) as chromatographic solvent. Fractions of 750 ml. each are collected.:

Combination of the 2nd-6th fractions affords 32 g. of oil which partially crystalhzes ;
. from hexane upon standing and cooling to give 18.2 g. of product. An additional 3.2
g. is obtained by concentrating the mother liguor and allowing it to crystallize hy'

standing in the cold. Total yield=21.4 g
Analysis: Calc’d for C,,H,,O,N: C, 70 07 “H,865; N,4.81% .
Found: C 69.82; H, 8.67; N 4.93 /o
m/e — 291 (m*):: e

IR (KBr): 6.01 u (<0

In like manner, 5, 7-d1hydroxy-4-oxo-l 2,3, 4-tetrahydroqumolme converted to . .

d, I-5-hydroxy-7-(2-heptyloxy)-4-oxo-l 2 3 4-tetrahydroqumolme, an oil.
“"H NMR (60 MHz) E’g& (ppm): 13.3 (s, LH, pheniolic), 5.5 and 5. 7(d, 2H
J =2Hz, aromatlc, 46 (bs, 1H, —NH), 4.1—4.6 (m, 1H, —O—CH-—), 3 3(t, 2H, J

T = 7Hz, —CH,—); 2.6 (t, 2H, J 7Hz, —CH —), 2.0—0.7 (m, remammg protons)

" Example 20. :

The followmg compounds are prepared accordmg to the procedure of
Example 19 but using the appropriate Br—(alk,),—W reactant and the appropriate
5,7-dihydroxy-2-R,R;-4-0x0-1,2,3 4-tetrahydroqumolme or 5-hydroxy—7-thxol-2-
R.R,-4-oxo-l 2,3 4-tetrahydroqumolme

O OO0 .

g

-

.
CH,

(CH,),
“ (CH,),

(CHyp)s.
(CHp),

" CH(CH),CH,
CH(CH,(CH,),
CH(CH,)(CH,),

CH,
CH,

moTom T om oE om| €
Q
=

CH,

00009 00 0:0|x ¢
Q
=
=

-3

10

15



32 1,579, 229
32 [err] O course, when Z contains an et her or thioether |inkage,the

—p+-oecedur e - of -Exanple-14—+-s—used-for—the—eyelzation—step—Exanpte—19—30
d, 1- 5- Hydr oxy- 2- met hyl - 7- ( 2- hept yl oxy) - 4- oxo-1, 2, 3, 4-t et r ahydr oqui nol i ne.
36~ Pot assi um hydroxi de pellets (325 ng., 52 rrrml e) is added to a solution

d; | - 5, 7-di hydroxy- 2- net hyl - 4- oxo- 1, 2, 3,4-tetrahydroquinoline (1.0g.,
mole) in N Ndinethyl formanmide (10 ni.). The mixture is sl ow ysheat ed
to i@rr] ‘and tothe resulting solstgizen d, | -2- bronmoheptane (1.084g., 60 .

' '»_.alk at. once_win 35 goo@,stlrrln' After 10 minutes

atldi ti ona® -pottassi tm hydr ox] 02 Ny, -added 35°% ol owed by
addi ti on# d,Q,Hg- bronOhept@He (500 my. ). THKaHaddi t i oﬁﬂiﬁ.ﬂpot assium:®
hydrOX|d and. d, | - 2- br.onoh ne was repe d tvvo S ng 80 rrg.
35 O CH W4 60" R 1,579, 2%ﬁ TBhdOR"S K
33 potas#H ummydrom .de’ and(cz-ﬁﬂ . d, 1-2: brCQthept anengmmu ne. The

~ reaction: mxture s stlrred an addltlonal ut es; and i s then cool ed.
chl 8r of ofin ($8Hwi . ) aBd aqbfeus sodi um hydid ?JE] (258 . of IN)).are added,
the mxtyfe sfirred:fgr 10chj nutes ‘and thed.mgrs segarated. The chl orof orm
extraction is repeated,.-the extracts conbined,. dri ed err]. and concentrat ed
under redlicedChy essur®@ to QH(@:Q%IM oi | . TifeH E)II is ©Hsomat ographed on’

" silica g? (1130 g.) uging pf sol vertg. Fl‘aCtI@ﬁS of 30 nm. each:are
col l ecte The | 2t h-138th fra 1ons * ére conbr: ned and concentrat ed under
reduced (HessCHge to-aoli ghCW@ﬂJ)(@H:)OII (850¢Hg. )~ whi'Bh crystallizes upon

di ng.., The_ desired_ prod i s separated f||tra on and 1
?pystal ize E'I‘Prom h8t k&?‘fb mp. [err]- ‘?ieﬁfr] hl Qo

_ 10 The ahpve grocedure. |s CH(CH)EH(CH)(EHDP- cEmJ d scal | but usi ng

benzeneet hyl acetate 89 1) &? Chromat ographJ ﬁﬁl venEHFractl ons of 750 ni .

each are Rol 1Bct ed

H CH, .0 (CH) - ¢ '4-pyndy1 CHo
H GH, 0 . (CH) . .  :3pyidd = n-CH, [
15 H  CH, O  CHCH)CH, ' 2pyidyl H 15
H CH_ o CH . - GH _ H: *
H . CH, O CHCHy - =~ CH, H
. H CH o (©H, . GH . H
20 H CH, o cH, ;. CH, H 20
W e, O (©H) - -GH, H
'H GH, 0 ~(CH),  GH, H
H CH, O (CH) . CH, H
T e L
" 25% H . CH, o = CH, . CH, . % =
L s o - erea m .
H H | o = . %CCH,  (CH)CH, . . ~
H GH 0 -— . cH, H R |
 H H o - . ' cu  H
' H GH, O — . GCH H 30
| H cH, O = CH, H
"H H o - CH, H
H H o - H

— . i - 2{CHYCH,



Conbi nation of the 2nd-6th fractions affords 32 g. of oil which partially
crystallizes fromhexane upon standing and cooling to give 18.2 g. of

product. An additional 3:
not her liquor and allowing it to crystal lize by 15 standing in the cold.

Total yield = 21.4 g. Analysis: Calc'd for [err]: C, 70.07; H 8.65; N,
4.81% Found: -C, 69.82;, H, ,8.67; N, 4.93% nme -291 [err] 20 IR ' 4c
(KBr): 6.04-err](=0)-

20 I'n |ike mand&r. 5. 7-di hydr oxy- 4oxo- 1, 2.13792%et r ahydr oqui nol i ne conver t¥d
to d,|-5-hydroxy-g]- (Zmeptyl o>xy) 4- axg,1. 2, 3, 4- t et r ahydgoqui’ nol i neg an oil.
[err] NVR (.60 ' 2H

J = 2Hz, aromatid¥ |ﬂ' CNH) 4146(|n ZP(H.H,)@K:H-) GH3 (t,
J 25 = 7 ;ﬁerrd;-g 2.6g(t, 2H J = hﬁ 0-0.7,(m
remai ni ng onsl)ﬂ) 75° Exanpl e 20. The foI I ovvr ng co cﬁ?rrf & are pr epar ed
accordi ng o the BrocBdure of OExanpt e 19 but . usi ng 34CgHFEBL0Pr | eH e '
Br-[err]- Wreagt d t he aBproprlate
5, 7- di hydr oxy- [err] 4- 0x0- 1,2, 3, 7~ t et r ahydr oqui ndrVH&! or C.Hy 5
5- hydr oXy-7-thi olH2- CA, [eor] 4-.0X0- 1 2,3, 4 t et mad;y;gl,qoqur nol ige.
30 [err] [err] 34CH N 1,579, 229.
34 [err] 35 My - 0 = . tegrgdd2g M
35 [er I‘] H CH, o = o 2:pyridyl H
H  CH, " (o . . 3-piperidyl - H
. m H s cH H - H 10
~'H CH, . S - CH, H T H ..
H H s (cHY, H . * (CH,),COOH
H CH, S. . (CHy), H ' (CH,),COOH
. H 'H S . (CHp, H H
» ) . . ’ .
15 'H CH, S (CHy " H H. .= 15
H CH, S (CHy, " H H -
2 o . .
H . H- S . (CHy, H -H.
H CH, S  CH(CH,)CH,), “H . -~ (CH,),COOH
H H: S - CH(CH)CH,), H . H
2 H CH - . S 'CH S GHy H 20
‘H " H S . CH, ' - GHy, 'H
H - CH, S .. (CHy, _ o CeHy, H
- H --"-._-._G',H; 8 - (CHY, EERN CH;; H
- H H. S . CH(CH,) ' C.H, H.-
_ 25 ‘H H° S 'CH(CH,)CH(CH,)(CH,). CH, H . 25
H CH, s CH(CH,)CH(CH,)(CH,). CH, H .
s H H S 'C(CH,),(CH,),_.- - CHj . ~H.-
H CH, S -C(CH,),(CH,), e CHs'l H -
H CH, s CH S CgHy H -
30 H CH; S - (CH), i CeHy H . 30
H H S  CH(CH)CHy), = CH, H
H CH, S  CHCH)(CH), = CgH, CHy.
H -CH, S CH, . . 4&FCH, H .



36 1,579, 229
36 [err] 37
37 [err} 38 _ . 1

(Ol o

, 979, 229
9229

38 [err] Exanple 21. 15
- 5- Hydr oxy- 2- net hyl - 7- (5- phenyl - 2- pent | oxy) 4- oxo- 1, 2, 3, 4-t et rahydr oqui no
.15 A mxture of 5-phenyl-2-(R S)-pentanol (16.4 g., 100 mml e),
thylamne (28 nl., 200 nmol e) and dry tetrahydrofuran (80 m Mnder a
Bs)gen at rmsphere is cool.ed i,679%23%i ce/ wat er__bath. Mt hanesuﬁjpnyl '

chI r1 10 MV _Lp dry tetrahydrofyran. (20 §1 ) 1 s added

~ dropw at ‘SUCh a ate that fhe temperature. 20 . holds ggsential | y
constamt. Fhe m xtWS8e isCHyl owed to vvarmté-ql%mtenpeﬂature 20 and is
“then fij]ter to re t hyl am ne .hydr lde The filter’ akels
.washedl'{/vl ry tet ahydi‘éﬁ’g‘ran and. t he cog’g é’d wash gnd filtra o
-evapor ¥ ed gjAger r esluced CBEHIOHE to give tzlpgn(m oduct Bs an oil . The oil is
~di ssol ved i-n chloroform (100 m..) and the ution washed with ter (2 x
100 »m B - afll then 2% - “Wwith saturated bl‘l_ (I x 20 ). Evaglgratlon of
t he soI}yentC@ffordss 21.7_9g. (89.79 - 25 yugcgupf the Hesyl ate of :

.d; | - 5- phenyl - *2- pentanol which is used.in the next step vmthout further

pur| fidhtidaHsA nmiXture-of ' CH,

-5, gy di tbﬁiroxy ZSrret hLI 4- oxo0- 1, 2 3 4- tetlrlahydrqu|HoI | ne

"H- H I : 4-pyridyl H' - X
10 H CH, s = . 4-piperidyl CH,C, . 10 )
Cow CH; S - '_ _.'-c7u,, N
H CH, . S — - . 2GH)GH H
HocH, S — - MGH)CH. H
H H. s — . 4CCH, CH -
5 H H S CH(CH,)(CH,), . cH, -  CH i 15 *
 H CH, S CH(CHXCH,), .CH, -  CH,
H H - S  CCH)CH), - .CH, GH, ;
H o CH S  (CH), . .. i'CHy (CH,)C.H, ._
H .CH, O CCHCH)CH),. = ' ::«CH =~ = (CH)CH,
20 H CH,;-:' o | CH(CH,)CH,), .- "CoH, o n-C,H, So20
 H CH,{-. o ,'CH_(CH,)(CH,), 'CH, . = . CHCOOH -
H H O CHCHXCH),  GHy, - ‘CH,COOH
H H O CH(giH;-)(CH,), L CHy - (CH,),COOH .
CH, CH,;J 0 . CH, : H _ -H
25 GH, CH, o (©H): o H CH, = 5
- CH, CH, o (CHy), . SRR H  H
CH, CH, 0 CH(eH,)(CH,); '- - cH, H -
CH, CH, O  CH(CH)CH), . - . CH, H
" CH, nCH, O  CH(CH)CH(CH,)CH,), . CH,  H |
30 CH, GHy O C(CH,),(CH,), o ocH, H %
 CH, CH,: O  CH(CH)CHp), .. &~ - ~CHy | H
H nCH, O CHCH)CH) '~ =~ CH, cHy
CH, CH,, ~ O . CH(CH)CH,), - 4FCH,  oGCH, -



0.104 nole),

2- pent anol
haoant Ad

(1.0 g., 5.2 mvol e), potassium carbonate (14.35 g.,
N, N- di net hyl - 30 formam de (60 m.) and d,1-5 phenyl

| Q LAY % LA YA ]

nmesyl at & (13. 68 g, 57 1moteE); 30 umder—a—nitrogenr—atrospheres
to [err]-[err] in an oil bath for 1.75 hours. The m xture is cooled to room
tenmperature and then poured into ice/water (300 m.). The aqueous solution -
is extracted wwth ethyl .acetate (2 x 50 m . ) and the conbi ned extracts '

washed suc(}esswely with water (3 x 50 m . 7%52 saturated brine 35
50 m. ) The e s—t-hen-diiad II\/hQ(VI\ 2 2\|an zed with ch

35 evaporated to @B;/e tHb pr oductX. m e -——QB,Q—(m’r) The vabove pr ocedage IS
repeat ed byt using 114 9. (0. 5gF T =57

hydr oxy- 2- met hyl - 4- oxo-1,%2, 3, 4- tétrah?giaa) Cﬁ i ne, C%’_LZ m . of n-CoH,

N, N- di et hyl - " H* 40 C,H,for maniode, (I:H(C!&)(gH,)(l 26GH vl es) of paEtEEEHUM
carbonate and 16545 g. 638 nol ¢) 5- phenyl - 2- pent anol -

mesyl ate. The reattion (%'?’xt ure i COOEBMH&@UMG“ g%?%‘ i ce waf@f2LQ0H
fiters) and thg agHgousCHoOl uti onoextr(m-tzgd with et hw,yragqet ate (éH&:ﬁ

liters). The corrbH:}ed extract is washed with water (4 x 2 liters), °bfi ne (I
x 2 liters) and d @S . EPapor GHGHEHer ds dwEidy. of . tHe title
product. It is used,45 _Cvathoq,t furt her purlflcaéhon : H

45 [err] NWR (60 M—Iz) [err ppm: 12.73 (s, | H OY); 7.22 (s,
aromatic), 5.80 (#HsJ= 30{@,(;.#{ - meta H), 5.58 (d-FQH3 [err], Cmge;,ngeta

H, 1.25 (d, gg {-:ﬂl‘l‘] éﬁ-l—N and berr] -CHO), L 41@§%§(|n: IIJ—CLH{SrHal ni ng

pr ot ons).

39 Exanpl e 22.10 CH, .CH, 0 — , 10
d, |-5- Hydroxy 7- (e3P hera/{j 2- pent oxy 4-o0x0-1,2,3,4 etrahydroq]gl noline
Repetition' of thé frocédbire o canple 21 but -usi n((::; %, 7-di hydroxy- 4- oxo-

1,2,3, 4-tetrahydrBqui na,Hpe |n ploace of the 5, 7 d| t’gy‘sjﬁe(;m}q 2 metlt;yl 4 0XO0-

I x""',
( 7

1,2,3,4- tetrahyd éﬁqwn ihe affords -
d, 1- 5- hydr oxy- 7- (5-pherfyfs- 2- pent f} oxyy= 4- oxo- 1, 2, BZAQaH%CsH o CHy
t et r ahydr oqui.nol icee, as gy oi'l i n074%_y_| eld. .. 3(CH)CH, H-
° 15 CH, . CH [ CH, . CH; H. . 15
CH, CH,. . O . .(cHy  GH, . - (CH,)COOH
© o om cH . o ey  GH, -~ (CHy),COOH
" CH, "CH, - .S —. 'CH, n-C;H;, -
. CH, . CH, S 4CICH, H
20 CH, ‘CH, s _ CH, - H . 2
CH, CH, s _ | MCH)CH, H
H ___-_n'-ci; s — CH, - H
CH, . (CH)CH,: S _ L apyridyl CH.C.H,
CHQ._".::.“ CH,C,H; s fe | -'C,H,," . cm, -
o 25 GH,. (CH)CH, §. .- 4FCH,.. . - CHCOOH .25
| CH, cH, S — 4GB HC, H,.  (CH,),COOH
. CH, -nCH, . 8 o T S
" CH,,’ "'cnzc, I o _"'.c,,ﬂ5 CLH
CH, GH;.. S+ . CHy: . «. H.o H
30 cH, CH,_" s U (CHY, WL el L
" CH,” CH, . : S.:i.(CH, CH L iGH,
CH, . CH, S 1 CCHy(CHy)y .- Howoo o - (CH,),CH,
CH, CH, 'S  CH(CCH)XCH), CH, " CH,CH,



me - 325 [err] Analysis: Calc'd for [err]: C 73.70; H, 7.12; N, 4.31%

Found: C, 73.69; H 7.15; N, 4.08% 10 [err] NVR (60 MHz) [err] (ppm:
12 68 (hHKe ' 14 nhonal i o) 7.1 (o [l W} an s \ - o /{1 1 1
TS PRERCT 7o (S o, ro—aromatTcC), o5.0 (U, 1T R,
aromatic, J = 2Hz), 5.6 (d, | H, aromatic, J

= 2Hz), 4.7-4.1 (m 2H NH and
I

H), 3.5 (t, 2H, [err], J = 7Hz), 3.1-2.1 (in, 4H, 2-CH2-), 2.1-1.5 (m
2-[err]), 1.3 (d, 3H -CHJ[err], J = 6Hz). Simlarly, -

145, 7-di hydr oxy- 2- et hyl - 4- oxo- 1, 2, 3, 4-t et rahydr oqui nol i ne (27 QJ 15

N~148mol e) is . alkylated with 4-15%288 but vyl nethanesul fonate (38.2 g., 0.154
ol Togo yreld, 411 ¢ (90%,0f the desyred R

d, | -5-hydrdxy-2-nethyl-7-(4-phenylbutyloxy)- 0 o ,

4; ﬁxf)- 1,-t2(.:![:13 4;1t engah%/(irtz)'qSi _noCH(QHa)(ﬁHﬁ)al [ eQell; [err] .HRecrystal lization from

et hyl aet at e- hex 72) (Oi Vv al ytical sanplg,gymp. [erf]- :

Cal c' d foftserr & 732359 rﬁﬁ(ff*ﬁ}gcmﬁ 420 i leC‘Hr’n g [e v [er]

_gggn?; -c], H73. e?cﬁtw%n(zéggivﬂlz\lj GCHYCH), . H H - 20 me -

err] Jerr] ! | m : .58 (5, 1H -OR); 7.21 (s, 5H,

[erry), 5CH4 (dCH)CHs 5 Bz, &ﬁ,«ﬁl@@pﬂﬁ ; %.?5 (d,(' J_é 2'.5Hz? | H; 'rrega H) ,

14.36 (bs, ylH N 3. 33- 408 oM RitH,),O CHH - CHN) | H2.29-2.83 (m 4H, |
-[err]-C=0, 25 U—L-CH%{_), 1.51-1.82 (m 4H, -[err]), 1.23 (d, 3H,

EierSr]7 _é _,_ hc,Hs- n-CH, 85 | GHike manner ARyl atiBn of |

- 5, 7--di hygr oxy45 9% 1, 203, 4 r ahydr o- {noline @ith .

d- 2- oct yl et han é%ﬂ?‘;tgfrl\’at eOSi vggsrﬁ?iS Kydrox?/:%ﬂf; met hyl lM?( 2- (R -

oct yl oxy) €fHOX0(QHA,CHA-t 8t r akydr oqui nol i né&CeHn p. [eHr]-[err]. [err]=

+[err] (c=1.0, @Jr]). 30, - and alkylation :
d, 1 1& 7- dCHydr oxy's2- pr opylo--‘4- %-1,2, 3, 4-t e °?Iéhydr 0- REB%"qui nolne wi t h
d, | - 5-phegy, - 2- gancanol nesyl @w)0i ves d, | -FQHEr oxyaGH- phenyl - 2- -
pentyl oxy) -é--prop- | - 4-0x0-1, 2 g 4-5%%4;ahydr quinolineg, nmé- 367 [err].
Exanpl e. 28HsThe "f Fbowi ng Q:_or’rf (Chia prepared fromappropriate reactants
by the 35¢y.. prggedure ofo ExeHgCH,), The cicessarycm,¢aorl reactants not
~previ ously —35—dssc _ ] - ooy from appropriate
al dehydes or' ketones by - " Example 21. - S :
’ 15 d,|-5:Hydroxy-2-methyl-7-( 5-phenyl-2-pentyloxy )-4-0x0-1,2,3 4-tetrahydroquinoline. 15
- A mixture of 5-phenyl-2-(R,S)-pentanol (16.4 g., 100 mmole), triethylamine (28
" ml., 200 mmole) and dry tetrahydrofuran (80 ml.) under a nitrogen atmosphere is
cooled in an ice/water bath. Methanesulfonyl chloride (8.5 ml., 110 mM) in dry
tetrahydrofuran (20 ml.) is added dropwise at such a rate that the temperature
20  holds essentially constant. The mixture is allowed to warm to room temperature - 20
' and is then filtered to remove triethylamine hydrochloride, The filter cake is
washed with dry tetrahydrofuran and the combined wash and filtrate evaporated
. under reduced pressure to give the product as an oil. The oil is dissolved in
- - chloroform (100 ml.) and the solution washed with water (2 x 100 mlL) and then :
25 with saturated brine (1 x 20 ml.)._Eva?oration of the solvent affords 21.7g.(89.7%7) - - 25
- yield of the mesylate of d,/-5-phenyl-2-pentanol which is used in the next step C
without further purification.. . - : -
A mixture of d/-5,7-dihydroxy-2-methyl-4-oxo-1,2,3,4-tetrahydroquinoline
. (1.0 g., 5.2 mmole), potassium carbonate (14.35 g:, 0.104 mole), N,N-dimethyl- . - o
30 formamide (60 ml.) and d,/-5-phenyl-2-pentanol mesylate (13.68 g., 57 mmole), 30
under a nitrogen atmosphere, is heated to 80°—82°C. in an oil bath-for 1.75 hours.
The mixture is cooled to room temperature and thén poured into ice/water (300
_ "ml.). The aqueous solution is extracted with ethyl acetate (2 x 50 ml.)'and the
: combined extracts washed successively with water (3 x 50 ml.) and saturated brine - :
35 (1 x 50 ml.). The extract is then dried (MgSO,), decolorized with charcoal and - = 35
' evaporated to give the product. ' : _ .
: m/e — 339 (m*) . o : . :
. The above procedure is repeated but using 114.8 g. (0.594 mole) of d,/-5,7-di-
: . hydroxy-2-methyl-4-0x0-1,2,3,4-tetrahydroguinoline, 612 ml. of N,N-dimethyl- T .
.40 formamide, 174.8 g. (1.265 moles) of potassium carbonate and 165.5 g. (0.638 mole) 40
" of dl-5-phenyl-2-pentanol mesylate. The reaction mixture is cooled and poured .
onto ice water (4 liters) and the aqueous solution extracted with ethyl acetate (2 x 4
liters). The combined extract is washed with water (4 x 2 liters), brine (1 x 2 liters)
S ~ and dried (MgSO,). Evaporation affords 196 g. of the title product. It is used .
- 45 without further purification. - D ' S 45

" "H NMR (60 MHz) agggla (ppm): 12.73 (s, 1H, OH), 7.22 (s, SH, aromatic),

5.80 (d, J=3 H,, IH, meta H), 5.58 (d, J=3 H,, 1H, meta H), 1.25 (d, 6H, -
CH,—CH—N and CH,—CH—0—), 1.41—4.81 (m, 11H, remaining protons).

.3




the procedures of Preparations G and H [err] 40

1,579, 229 40 [err] 41

1,579, 229 Hr—tetr——42

1,579, 229 . _ 42 [err] PREPARATI ON A.

2- Br onp- 5- phenyl pent ane 10 To phosphorus pentabrom de, prepared byf

addition of bromne (9.0 g.) in 10 nethylene chloride (10 m.) to
phosphorUS\Lrlbromde(150g.) in methylene chloride (15 m.) at [err], is
added 5-phenyl.-38- pentanol (812 g.) in net In,y‘rgme chloride at [err]. The 39
m xture is stirred for 2.5 hours at [er Then allowed 1O warm to

roomtenperature. V\aterdﬁ§ yiiFox 7-('5»§heﬂ ,y;ﬂ}p,,_ggo)qtzgr@,eﬁ;h g;if,g,,,ﬁ,@r one 15
hour and the. _imet hyl enBepi mro urse thaisiag 5/7akitiyd foRy-#-8xo- .
repeated and {"15 th %é o __ 7?;@' d@k}m M*&te‘é@g?odl um
bi car bonate sdfutio :”1 ':ﬁﬂgﬁf é WP el 5
Concentratlon of the 3 §Ct's glves . of title product as a
light yellow oil. NWR A[IGYSIS]Cak:’Ld@rCWBNQBt 73 'ZDF?Hz 12;1.06421%0
(M 4, ethyl ene), 2.3-3.0 Found: C,73.69; 15, N,4.08% |

- 10 ‘H NMR (60 MHz) ‘SCDCl (ppm): 12.6 (bs, lH phenolic), 7.3 (s, 5H, 10

aromatic), 5.8 (d, 1H, aromatic, J = 2Hz), 5.6 (d 1H, aromatic, J = 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,—), .
C20—1.5 (m, 4H, 2—CH,), 1.3 (d, 3H —CH-—CH,, J = 6Hz), '
o Similarly, d, 1.5 7-dlhydroxy-2-methyl-4-oxo-l 2, 3 ,4-tetrahydroquinoline (27 g., T
15 ° °  0.14 mole) is alkylated with 4-phenylbutyl methanesulfonate (352 g.,0.154 mole) - - 15
to yield, 41.1 g. éﬂ/ ) of the desired d,/-5-hydroxy-2-methyl-7 -(4-phenylbutyloxy) '
4-oxo0-1,2,3 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,oH,;O,N: C,73.82; H,7.12; N,4.30% . :
20 Found: C7360 H709 N,426% | 2
' m/e — 325 (m*) ! S '

'H NMR (60 MHz) 8CDC1 (ppm) 12 S8 (s, lH —OH), 7.21 (s, 5H, C.H.),

" 5.74(d, J = 2.5 Hz, 1H, meta H), 5.5 (d J =2.5Hz, 1H, meta H), 4.36 (bs, 1H, NH), ,
3.33—4.08 (m, 3H, -~0—CH —CH—N), 2, 29.-2 83 (m, 4H, —CH,—C—O S
25 . CH,—CH,), 1.51—1.92 (m, 4H, —(CH,],]), 1.3 (d, 3H, CH,—), 25
. In -like manner, alkylatlon of d-5 »7-dihydrox -4-0x0-1 ,2,3,4-tetrahydro- . -
‘ quinoline with d-2-octylmethanesulfonate gives d-5- ydroxy-2-methy1-7-(2 (R)-
¥ _ octyloxy)-4-oxo-1,2,3,4-tetrahydroquinoline, m.p. 64°—68°C.
20 R [ F = +110.2° (c=1.0, CHCl,)).. o
_ i and _alkylation of d/-5 7-dlhydroxy-Z-propyl-4-oxo-l 2,3 4-tetrahydro- " 30
: quinoline with 4,/-5-phenyl-2-pentanol mesylate gives d I-S-hydroxy-7-(5-phenyl-2-. e
pentyloxy)-2-propyl-4-oxo-l 2,3 4-tetrahydroqu1nolme, m/e — 367 (m*)

Example 23; - -
: The following compounds are prepared from appropriate reactants by the
235 procedure of Example 21. The necessary alkanol reactants not previously 35
“described in the literature are prepared from approprlate aldehydes or ketones by
the procedures of Preparatlons G and H. .

o—(alky)-w

"Ry R,  alk, : _ W

9 H CH, CHOCH)(CH), - CH, | ©
 H CH, - CHCHQCH)CH),CHCH)CH, CH,

H CH,  CH(CH)CH,CH(CH,CHCH(CH,) CH,

H H  CH(CH)CH)OC(CH)), CH,

H

C,H, CH,CH(C,H,) C,H,



20 (bd, T, 2, benzylic-nethylene), 3.7-4.2 (MI, nmethi ne),
( 5 aromatl c). 20 PREPARATI ON B.

‘.Z

EE
Qg

. ) in ether (234 rri ) is added dropvvl se over a 2- hour perlod to a

| uxi ng m xture of magnesium (7.32 g.) in 25 ether (78 m.). The
action mixture is refluxed for 30 nminutes longer- and then a 25 solution
f7.3, 5- di net'hoxy- acet ophenone (50 g.) in ether (78 m.) is added ‘dwopwi se
and deeat ed to reflux for 1.5 hduf78229The reaction is guenched W9, -addition

7.

of saturatRed angpni um chl or ixgge". (234 m.), the etherw ayer is separated and
t he aque — onbi ned et her
“extracts &re 36Hs dr| QZSV&H%em um sul fatecalilﬂj concentrated uhder
vacuumto,_yl el d}fsl g. of(cﬁrj-' 30 oil. Forty gr anms cgff, t he oil |Sf%drogenat ed
in a mxture -containing et hanol (300 nt.), concentrat ed hydrochMri c. acid
(2 m.) anl 5%bal | adi urGHHEHEGHAN (5 g.). The c&Bdyst is filtered*off and
t he et han re ed und acuum- The ‘residue is still ed. undeg vacuum
yi elsgr ng % rg) 5 2-(3, g&ldli\'s?ret hoxyphenyl) 5- phenﬁ%ent ane 35 > (b.p.
0.125 mm H[errﬂ [err]) (CH,, . : 35

NVR [err] - 1.25 (d, [err]) 1321 ethylene) 2.2-2.9
(M 3, benzyfl i c- bt hyl eneﬁﬂkﬁ;’ﬁh’ 3.45 (S, 6; rreth((anlvxl‘?’? 6. 2- 6. '
(M3, ar omﬁl c) ,C,ﬁ 2°(S ':'(ca;)pmatl c) PREPARATI. O\l C-pyddyl ‘
- 2-(3,5-Dih drox enyl) 5- phenyl pent are ... - 40 A mixture of
2-(:3,5-di- thogghenyl) (§Hphenyl pent ane (22 g.) grPél“‘b‘Sl/rl di ne hydr ochil ori de
(9%41@®.) urﬁier Hitrogen |(@Hr)eat ed to [err] for 2 Yy eﬁdwth Vi gaoous
stirring. Thé reaction m Xxture i's cooled, di ssorved i'n 6N hydrochloric
acid (200 Hr .) Gthd di | ut®Hdmi th water to 600 m . 4Frerdueous sol ution is
extracted th hyl 45 acetate (4 x 100 m . )4LFéhe ethyl aceétate

extracts dried oVer sodl(um’)éul fate and 45 concentratéed under vacuumto
yield 24 H of .Krude pr. c(d:He); The product i s puri4Ge€d.y silica gel '
- chr omat og phy (EP‘ yi el d of 2- (3 5-di hydr (g)ﬁenyl) 5- phenyl -
pent ane a an- orl® NVR - r] 1 1 (d [err] met: hyl 1.35-1.65 _
(M 15 et hyllene) JH2.2:2.8 CH(CH,)(CH,), © o 2pyridyl . 15 .
H GH, ~~ CHCH)CH), -~ . . = “dpyigyl
H CH  CHCCH), .. =~ GH - - *
W CH,  CCHCH)CH), = Apyidl-
"W cH, . CHCH)CH), -~ ‘dpiperidyl
20 H CHy . - CH(CH)CHY), ~ . '4;pi_pe'rid_'yr ')
M H  CHEH)CH). .. . 4FCH, |
H CH, | CH(CH,)(CH;); S 4:CICH;,
H H CH, o CH,
| H CH, .  CH, I 4-FCH,
25 H CH, — St 4FCH, 5
H CH, . — L  4CICH,
H H - o  4FCH, .
H CH, - - C.H, -
o H H ) - . . o ' ;- C,Hs_ _: o _ o
W oH., — . .. . cH . ®
H  CHy — .. CH
H CH.  — P CeH,,-



50 (M 3, benzylic-nethyl ene,methiny), 6.1-6.5 (M3,aromatic), 6.65
(bd.S, 2, 50 hydroxyl), 7-7.4 (M5,aromatic). Follow ng the procedures of
Preparations are—C—Hhe—eerpouds—+sted 43

1, 579, Zég,//’ﬁL 43 bel ow are prepar ed by .
substlt ting the approprlate 1- br onoal kyl benzene for 1- bronDpropbeenzene
2- (3, 5-di hydroxyphenyl) - 6- phenyl hexane. NVR: [err] 1.1

(D, 3, [err]<uethyl, J-7 "cps), 1.0-1.9 5 [M6,[err]-[err]-Ar], o
2. 2- 2 8 (M3, béhzylic nethyl enenet hi nyl) 1,579,224 6. 0 (hd S 2 phenolic OH®!
6. 2- 4(M3ammmgg'7k74(M5mmmU® 1 ' W

-(3,5 dlhydroxyphen - .

2- (3, 5-di hydr.oxyphenll - 4- @ﬂenylbutaﬂe (an 0|I) 10 oﬁéhr]

1.1, 1. 25 (d,:2, net hy];), 5-2.0 (M 2, nethylene) 2. 15 2.7 4%gp 8&{]

(Nl3 benzylld¥ﬁethylene methinyl), 6.3 (S,3, aronatlc) 6. 85 ﬁ -

hydr oxyl -[®rr] overlHy), @HLl (S, 5 aomatic). The follow ng n@nnpuaﬂs are
prepared' in |ilke manper f €$1the appropriate al cohol. and s

3, 5- dlnethoxybenzald hyde
met hods of Preparatigns Ac,H3
15 [err] PREPARATION D. 1-
sol ution of n-butyl Hijthi

(200 35 m.) with stirring and the resultlng deep red' sol ut

for one-hal f hour

=

10 . H
H
-
H
* 15 H-
'H
5 .
g
| H
20 H
ol
CH;
CH,
‘CH,
. 3 CH,
| CH,
s H
H-:
L en,
30 H
H
C,H;

C.H,

' CH,. —
H —
. cH, _
“CH, . —CH—
CCH, - —(CHp—
CH,  —(CH)—
L CH, (CH)—
H —(CH,),—Q:; o
CHy ' —{(CH)— R
oM, —CCH)(CH)—
oH, —C(CH,),(CH,)—
cH, -—CH(CH,)CH(CH,)(CH,),
CH, —CH(CH,)(CH,),
cH —CH)—
cH, -—C(CH,),(CHz),
CH, . — -
- B
CH, _—CH(CH,)(CH,),
. CHGH, ._'—CH(CH,)(CH,).
CHCH, —C(CH(CHy)—
CHCH,  — .
. (CH),CeHy : —CHp— -+
(C_Hz)_acoﬂs : _-‘.‘(CHz)é—"
CH;, . . —(CH,),
CH,. .. —CH—

and C_
3,5-Di hydroxyphenyl) 2- et hyl -
(29 mM—of 2.2 M is added dro

. “CH, -

3, 5- dinet hoxyacet ophenone by tﬁ@*ﬁéc‘t°

C .
%'nylbutane A

¥idylt 03, 5- 35
di met hoxybenzyl tr|pﬁenyI@ﬁosphonlunlbronlde (31.5 g.) in Lp#ggﬁ profuran

CH,

CH,
CH, .-

,CHé;J,.:
CH,
- '.-C,I-_I.g'-_

. _Co_Hsl-: ) .

H

CCH
4CICH,

2-pyridyl

-
SRS
" 4-FC;H,

CHy, .
- 4-FCH,

nis stirred
24CoHo)CHyo

(CHICH,
3(CHICH,,
-CH;-.- | .. :
. :..CH3 o

10

15

25



44 1,579, 229

44 Benzyl acetone (9.4 g.) is added dropvm se and the reaction mxture

SHEFee- . i . acetic
acid and concentrated under reduced pressure. The residue is extr ed wth

- et hyl ene chloride and the extract evaporated to give crude -

3, 5-di met hoxyphenyl ) - 2- net hyl - 4-phenyl - | - butene as 5 an oil. It S

i fired by chronmat ography on silica gel (400 g.) and eliition V\nth_)benzene
) I4d 10 g. as _an oil. NMR [1¢79229 1.95 (S 3), 2.3-3.1 (M 442 3.8 (S, 6),

61566QV13),. (M 6) .- ~The W

1- (3, 5- dinAthax | ; . . :.'.) thus 10
prepared s di §§q} ved '—@WH()%O m.) and C@_L%L,ygylcal |'y hydrogenat ed
at 45 p.s.i. 10°.i'n.the presefnce of palladi umon-charcoal (1 g\}f 10% and

concent r abed hy€Bch| or FCREHHCHICHNCH)sYi el d: 9H4 g. of-

1-(3,5-di getho enyl) 4-. phenyl but ane S an oi.l. N [err] 0.9
(d,3), o éﬁm 3), _?C(gﬁzﬂgh()m 4), 3.75 (S,6), 6.35.(S, 3) 7.25
ferry (S Spﬂs n-CH,, —(CH,),— CHa ) 5 .

151t is tg¥;ated according to.-the procedurecq% Preparatlon C.to give
1-(3,5- d dr phenyl J-2- met hyl - 4- phenyl but ane.*"Phe 3, 5- dlnethoxybenzyl
trlphenylpﬂgsphyplun1 bLon1de |s prepared by 20 4{c;mﬁ1mMX|ng a m xture of
-3, 5-di net-hexy y Hh Ae (14.2 g.) in
acetonitrile (200 M.) for m@phmxoﬁhve reactlon mxture is- 20 then

coo ed andthe talllne2 f||trat|on vva%ued with

ot i j&gﬁg{ "'° :;:a gren 10T

2- 'VEt hyl CL&&!JE ﬁﬁﬂ nﬁ'g methylene To a solution
rrxmhoﬁrs

of the G dhipmige ¢ inf iotheetilmedto 25 (5.5 g.),

t t t pis gild tiere "of .
ﬁl :J ?ansd met ene cl?foru? ayer eparatr:gci:il ﬂe‘gﬁt%%gn@g rgpggg 9@3 on qg o
y combmed extracts washed with water, saturated sodium bicarbonate solution, S

brme ‘and then dried over magnesium sulfate. Concentration of the dried extracts’
gives 12.4 g. of title product as a light yellow oil.

NMR: %lggl 1.6 (D,3,methyl,] = 7Hz), 1.6—2.0 (M,4,ethylene), 2.3—3.0

.20 (bd T,2 benzyhc-methylene), 3. 7—4 2 (M,1,methine), 6.9—7.4(M, S,aromatlc) - 200 _.-s
' PREPARATION B, . ' : - : _
2-{3,5-Dimethoxypheny! -5 -phenylpentane ST e

A .solution of 1-bromopropylbenzene (51.7.g.) in ether (234 ml) is added
. dropwise over a 2-hour period to a refluxing mixture of magnesium (7.32 g.) in .
25 ether (78 ml.). The reaction mixture is refluxed for 30 minutes longer:and then a 25
solution of 3, S-dlmethoxy-acetol[:henone (50 g.) in ether (78 mL) is added dropwise -
and heated to reflux for 1.5 hours. The' reaction is- quenched by addition of
" saturated ammonium chloride (234 ml}oothe ether layer is separated and the
- aqueous phase extracted with ether (3 x ml.). The combined ether extracts are _
30 - dried over magnesium sulfate and concentrated under vacuum to yield 81 g. of an 30
“ - oil. Forty grams of the oil is hydrogenated in a mixture containing ethanol (300 -
ml.), concentrated hydrochloric acid (2 ml.) and 57; palladium-on-carbon (5 g.).
The catalyst is filtered off and the ethanol removed under vacuum. The residue is _
. - distilled under vacuum yielding 28 g. of 2-(3 5-d1methoxyphenyl)-S-phenylpentane '
'35 (b.p. 0.125 mm., 154°—159°C)) - . kL3

NMR: agggl 125 (d3.0—CH,), 13—21 (Mdcthylene), 22—29

. ( 3, benzyhc-methyﬁene methinyl), 3.45 (8,6 methoxyl), 6.2—6.7 (M 3,aromatlc),
72 (S 5,aromatic).

o AR PREPARATION C. : : : _
0 2-(3,5-Dihydrox; )ﬁvhenyl)-S-phenyb)entane 40
: A mixture of 2-(3,5-dimet oxyphenyl)-5-phenylpentane (22 g.) ‘and pyrldme . -
hydrochloride 94 &) under nitrogen is heated to 190°C. for 2 hours with vigorous . '
stirring. The reaction mixture is cooled, dissolved in 6N hydrochloric'acid (200 ml.)
: and diluted with water to 600 ml. The aqueous solution is extracted with ethyl
45 acetate (4 x 100 ml), the ethyl acetate extracts dried over sodium sulfate and - 45 -
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-(3,5-dihydroxyphenyl)-5 -phenyl- o
pentane as an oil.
| NMR: %‘ggl 11 (@3amethyl), 135—165 (Mdcthylene), 22—28 -
- 50. (M,3 benzyhc-methylene,methmy]), 6.1—6.5. (M,3;aromatic), 6.65 (bd.S, 2, 50
- hydroxyl), 7—17.4 (M,5,aromatic). - o
Following the procedures. of Preparatxons B and C the compounds. hsted :



(3, 5-di net hoxyphenyl ) propionitrile (2.75 g.) in dry ether (20 m.). The
ether is distilled off and replaced by dry benzene (50 nm.) and the mxture
refl uxe i -

dilute sulfuric acid and 30 heated on a steam bath for one hour. The

m xture’is then extracted with ether, the 30 extract dried [err] and e
concentrated to an oil. Distillation of the oil in vacuo affords _ E
2- met hyl - 2« (3, 5- di net hoxyphenyl) 5- phényl - 3- pent anone; b.p. [err] C /0.2 "
mm (Yield: 2.3 g., 60%. The thus-produc $it anon "
in ethanol (400 m . laela{;}dcm;3 repared by §@sﬁqu§5{hg aﬁ%ﬁﬂdﬁa bgfo%)(ﬂglbgﬂerﬂe]@r f. ) at
roomtenperature. Tibeonk Abenzeid: Xt ur e is stirred-f hours and is

then cool € and neut r aPiZEdihydronypiemyihg-ghesgthexsne.c aci d. The ethanol is
renoved under.’ reduced Wksura%ggd t.hea resl,ajueneohtyl acfed w:,ish etiteer1.9The :
extract is driéd (Ngﬁ%C H(CH,S, ht-l';)a-tﬁﬂﬂ 1D 58 Yﬂ.S&)‘eH&h@Yﬂeﬂgh(\g’m@mmyl) .5
di mret hoxyphenyl ) - 5- pswe(nys Bpipeﬂtcabm, 625-6(M)3,hrofmdiz),d7. | —B8 UM Siaednai)ic). 40

The pentanol. (16 g.) i3 Yfi PF%YH'IRE‘P“Y'G‘PGEF m.) and reacted with

.-.

powdered 40 pot assi| unb“f(?s_ hﬁir xsh 391._ %‘(, Ohetha 3ity. Crbon di sul fide- -
hai 1-hour . nerlf Fogr B e, T 5 s 3@3‘4?35?@ it 20, o 10

stirred for 6 hours 3& am"g“'zgﬁ‘g-ﬂé'hs?%ﬁsi’§’°F‘P1"t)e?é§j(%?qd'>’f’??éylfl?zptrate
concentrated under tﬁgéé) ’ unds e brRPArEW R ke nfaRli Frotint Rppffobriate

et hanol (150 nml.), wa amd d@de:(z Betydg onB3-ditiehoxyacetoplentre by xied f

18 hours. 45 E\/apor'mthodhobl’fepﬂi@loﬁ doBoind&nd distillation of the resi due '15
gi ves 2-nethyl -2-(3,5- dinethoxyphenyl)-5- pl@pyl 3-pentene. The pentene
derivative is catalytically hydrogenated accr ding to the procedure of
Preparation D and the resulting 2-methyl-2-(8$,5-di met hoxyphenyl ) - 5-- 50
phenyl pent ane denet hyl ated vi a t he procedure of Preparation Cto gi ve the
'50 product. PREPARATION F. 3, 5-Di benzyl oxygeshophenone Over a period of
1.5 hours, - nmethyl lithium (531 nl. of a 2 arl_sol ution, 1.06.55 M .is
added. under a nitrogen atrmsphere to a #apNry B{irring. sol ution of 3 5-
55 di benzyl oxybenzoic acid (175 g., pp-532 M |n et éi“"WZSO

m.)- tetra‘hydrofuran (1400 : S '

\ CH(CH,)CH, | _C,H,
3 R _CH(CH)CH), = GH, . |
20 .~ cHcH)cH,  GH, o 20
a .-CH(CH,)CH(CH,,) : CH,
. CH(CH,)(CH,),  CHy "
' CHCHJ)(CH), ~  CH, "
© _CH(CH)CH), CH, |
25 . ':_---CH(C,H,)(CH,), . GH,. B 25
@My, . cHy o
- ST '_.‘_CH(C Hs)(CH,),_ . CH,
o . CCH)y o CHy
o | . W (CH,).- : "- :. .-_CcHs' N
30 | (CH)CHCH) = CH, 30

CH(CH,)CH CH(C, &) CH,

: PREPARATION D.
S . I -(3 5-Dthydroxyphenyl)-Z-methyl#-phenylbutane S
' A solution of n-butyl lithium (29 ml. of 2.2 M) is added dropwise to 3,5-
35 dimethoxybenzyl triphenylphosphonium bromide (31. Sg)in tetrahydrofuran (200 . 35
ml) w1th stirring and the resultmg deep red solution is stirred for one-half hour.



.

m.) maintained at [err]-[err]. After stirring an additional 0.75 hour at
[err]-[err], water (600 nl.) is slowy added keeping the reaction

-t erper at urebelow [err}-—The-agueous—tayer—is—separatedand—exd+acted—w th

ether (3 x 250 m.). The organic 60 phases are conbi ned, washed with

ate, and concentrated under vacuumto give an oil which 45. .
9, 229 g 45 sIovﬂy ctystallizegd/from

'@rat ed sodiumchloride solution (4 x 300 m.), 60 dried over sodiiUm
1

i somMapyl et her _The crude prodi¥®d2®s recrystallized from et hed- hexane to

yi el d 104efzylaceton@ 9.4 £) 1sﬁﬂ&3ﬁ%6pw1d@aﬂd tHeGkdcliod ﬁixlidre stERE'?&HﬁTl ON G Et hyl

“3-(3, 5- dlhbmzl istheypdlj asted t pHdt laddmao of\idetic 1d%aﬂ(cbncent atell underxt ur e of

' i be hme(h ;
Corhetho SR G T%gﬁ*w D

e extract 5 v

ﬁte?@gfhe) i s*heat ed -
4 hour T e .cl ear rreIV| s cool ed

under a fbleﬁdeﬁkg ditlmgs

to roomtenwﬁt%f%d%ggqtﬁq gg%g),ﬁ tra ,@qu_glst ate of ttiphenyl

phosphi n%( y filt ra 10N concentrat ed under
0

vacuum t ah-hgl 1)(3,5-85ethoRyphéhyl)-2- 1-4Bndst-Ch Rt @gr aphagysover silica gel
(1560 g. )p&ﬂﬂreﬂhdji(ﬁﬂvdﬂlleﬁh rés})mr]n%;ﬂ\) eujgaynnzalﬁrlﬁtvdﬂoy&ntgea%%fp shanI‘eaBI ng. benzene

aznggﬂ;l:z;g“’ st n?g Dl B O e e
crystallize

Cal¢:d for, Cm;| 3-3),1(11? g955(Ng3)d&g—2621\Z@ 37§?ss), 3? 31) [e”]FOﬁﬂ? ysis:

| Sc’: G, gzd'mﬂsﬁ%&%@ﬁ?ﬁg &%&tﬁn§°°svféﬁérsaﬂw°&ﬁé%“'*-égke ratner, ety
I met hoxy ac ahe @ sdimemoxyb

tripHl as?ﬁommrua@mhew buhe@e tri phenyl -
phosphor aﬂ@xg 09 r%xt)lre o élSdilmeth&)'® &1 phfmyr] at 0.3 nm
PREPARATI g ) in acetonitrile (200 ml.) for one our The reac ixture is 20

3-(3, 5- Diié‘rﬁﬁf

g WE g;L %%%wt rer,overed by filtration, washed with etBbr A s O| u t ion of
et hyl 3- enzyl oxyphen crotonate (24.1 , 60 in. -
o y yP KE‘}’ARATION E. ( g , ™
D 2-Methyl-2-(3,5-dihydroxyphenyl}-5-phenylpentane ,
25 ~_To a solution of the Grignard reagent prepared ‘from 2- henylbromoethane 25 )
(5.5 g.), magnesium (0.8 g.) and dry ether (60 ml.) is added a solution of 2-methyl-2- : ®

(3.5-dimethoxyphenyl)propionitrile (2.75 g.) in dry ether (20 ml). The ether is
distilled off and replaced by dry benzene (50 ml.) and the mixture refluxed for 48
‘hours. It is then decomposed by careful treatment with dilute sulfuric acid and L
30 heated on a steam bath for one hour. The mixture is then extracted with ether,the 30
extract dried (MgSO,) and concentrated to an oil. Distillation of the oil in vacuo '
affords 2-methyl-2-(3,5- dnmethoxyphenyl)- -pheny1-3-pentanone b.p. 168° C./0.2
mm, (Yield: 2.32 g., 60%).
The thus-produced pentanone (58 g.) is dlssolved in ethanol (400 ml) and
35 : treated with sodium borohydrlde (IOF .) at room temperature. The reaction mixture 35
is stirred for 12 hours and is then cooled and neutralized with 6N hydrochloric acid. - - .
The ethanol. is removed under reduced pressure and the residue extracted with -
. ether. The extract is dried (MgSO,) and concentrated to give 2-methyl-2-(3,5-
_ . dimethoxyphenyl)-5-phenyl-3 l;:entz:mol as an oil (52 g., 88% yield). :
40 The pentanol (16 g.) is taken up in ether (100 ml.) and reacted with powdered 40
potassium (2.5 g.) in ether (200 ml.). Carbon disulfide (equimolar to the potassium) .
is added and the mixture stirred for a half-hour. Methyl iodide (9.0 g.) is then added
and the reaction mixture stirred for 6 hours. The resuiting suspension is filtered and
the filtrate concentrated under reduced pressure. The residue is taken up in .
45 ethanol (150 ml.), Raney nickel added (25 g.) and the mixture refluxed for 18 hours. 45°
' Evaporation of the alcohol and distillation of the residue gives 2-methyl-2-(3 5
dimethoxyphenyl)-5-phenyl-3-pentene.
The pentene derivative is catalytlcally hydrogenated accordmg to the
procedure of Preparation D and the resulting 2-methyl-2-(3,5-dimethoxyphenyl)-5- .
. 50 \phe‘rj\ylpentane demethylated via the procedure of Preparatlon C to give the 50
' product A :

PREPARATION F.
' 3 5-Dzbenzyloxyacetophenane
Over a period of 1.5 hours, methyl lithium (531 ml. of a 2 molar solutlon, 1.06
55 M) is added. under a nitrogen atmosphere to a rapidly stirring solution of 3,5- 55
: dibenzyloxybenzoic acid (175 g., 0.532 M) in ether (250 ml.)-tetrahydrofuran (1400
ml.) maintained at 15°—20°C. After stirring an additional 0.75 hour at 10°—15°C,,
water (600 ml.) i is slowly added keeping the reaction temperature below 20°C. The
aqueous layer is separated and extracted with -ether (3 x 250 ml.). The organic
- 60 phases aré combined, washed with saturated sodium chloride solution (4 x 300 mL.), - 60
o dried over sodium sulfate, and concentrated under vacuum to give an oil which :



ether (250 m.) is added to a m xture of |ithium alum num hydride (3.42 g.,

90 MM and ether (250 m.). Al um numchloride (0.18 g., 1.35 MM is added

and t he d- . . )

sodi um hydrOX|de (3.4 mM. of 25 6N) and water (10 ml.) are then added
successively to the reaction mxture. The 25 inorganic salts which

precipitate are filtered off and the filtrate is then concentrated I n vacup S‘p

to give the/désired alcohol as an oil - 2.4 g. (98%. [err] = 0.25 [silica .
gel : benzene(18Mset hyl acetate(l)]. me -36379239r]- 30 ' An'al vsis:. Calc'4d

for [err]: C, 79:53§lobdy cfystali¥ed from isopropy! ether. The crude product #QedrsedNited frorh9. 37,
H 7.11% | n | ike nmaetherhexedehtylyich (03, 7%g— (ﬁ%&bﬁmoym;em}bl ¥C+61¥hate (60.4 g.).

is reduced® to 3 (3, 5 di et hoxyphenyl )b .. 9099 . PREPARATI ON I.
35 St ﬁ&%ﬁé&%m Hrdapyl ate

35 Tosyl Ch| mﬂje (11 A Gn lxtu lbénil phéhodle S(Q mtgpmlo mole) and. 5
3- (3, 5-di benzyl oxy- cpdbethgly lhylbmtlapimhyl l@@hﬁr ¢ (9057%..10% hqat#dmed 80 ml.

at -450C. The react in§ipesf & °°at T mt hen
1 g w - cor s ARG b [ty E?’%?“"; e o
(5 x 250 nl.).10The avichiisuheb n&xdgfaasﬁécsovamhcé el(lsmgxmlﬂetitemmﬁhbsﬂbwm - 10
sodi um chl ori de sol @Qlll P%}Oﬂ mcrezs! _hgnz ffﬁr adcmﬁéwﬂd?ggleeins Wh‘ggﬁgﬁﬂd ri;ﬁiﬂg
Concentration of th

crystallized by treatrre gl%g%f mencﬁ‘ exai’eedmé) F g .
Anal ysi s:- Calc d forA[‘nﬂysis}Calﬁdfo?E..ﬂ@p.I-C,7&5&4P/c65t%|nd C 72 05 H, 6. 20% 45
PREPARATI ON J. _ Found: C,77.72; H,6.60% 45 15.

3-(3,5-Di be“2y| Oxyphe“YA Rie ARG QM B §§Gﬁneﬁi SHnedyneidtdite M poRtedfbnr 95 -
48.6 m\V) in dinet hy|dirﬁkl’tm?ﬂc£ féz 4 ttSI 7l Sg ﬁﬁ@dﬁl ylx:m%]eamo:@mlathyll;r}]ﬁi;xagelﬂrqiwni};mspher e
to a suspension of obekpherate/(@90 gk Ymd 3514 g, 84%, Bpn¥bLF1800090 03vmmus| y -
washed with pentane) in dinethylforna E lrg )_[at [err] 50 - The
reaction mxtuge is stirred for -on 3?30,5;58,, ox g ,_-,Jb%,;o} after ‘'which a -
sol ution of 50 3-(3, 5Adsohsioa i emylp:‘ﬂers},dﬁ) ryloklp ﬁbﬂ)ﬁi’oﬁxﬁteé(ZBl 936 mMyim. 3 mMV)
i n di met hyl f or mamni dether (250 ml.) is added to a mixture of lithium aluminum hydride (3.42 g., 90 mM)
o and ether (250'ml.). Aluminum chloride (0.18 g., 1.35 mM) is added and the mixture
refluxed for 12 hours and then cooled. Water (3. 4mi. ), sodium hydroxide (3.4 ml. of
£ .25 6N) and water (10 ml.) are then added successively to the reaction mixture. The 25
' inorganic salts which precipitate are filtered off and the filtrate is then
. concentrated in vacuo to give the desired alcohol as an oil — 2.4 g. (98%). '
R, = 0.25 [silica gel:benzene(18):ethyi acetate(l)]
‘m/e — 362 (m*)

30 Analysis: Calc’d for Co,H,404: C,79.53; H, 7.23% . ) 30
. : Found C7937 1'1711"/o . _

In like manner, ethyl 3- (3 5-dxmethoxyphenyl)crotonate (60 4g. ) is reduced to
-(3 5-dlmethoxyphenyl)butanol (48 0 g., 90%). _

: : PREPARATION 1. _ : :
3B ‘33, 5-Dzbenzyloxyphenyl)butyl Tosylate : 35 -
: Tosyl chlonde (11.1 g., 58.1 mM) is added to a solution of 3-(3,5-dibenzyloxy-
phenyl)-1-butanol (20.7 g., 57 mM) in pyridine (90 ml.) at —45°C. The reaction
mixtare is held at —35°C. for 18 hours and is then diluted with cold 2N hydrochloric
Co acid (1500 ml.) and extracted with ether (5 x 250 ml.). The combined extracts are
- 40 . washed with saturated sodium chloride solution (4 x 250 ml.) and then dried 40
{Na,SO,). Concentration of the dried extract affords the product as an oil. It is
crystallized by treatment with ether-hexane. Yield: 24.63 g (84%).

Analysis: Calc’d for C;,H,,0,S: C, 72.06; H 6. 24%,
.Found: C 72.05; H 6.29%

® 45 ' : PREPARATION J. - 45
, 3-(3 5-Dibenzyloxyphenyl)-1-phenoxybutane. _ :
A solutlon of phenol (4.56 g., 48.6 mM) in dimethylformamide (40 mL) is added
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, :
50 The reaction mixture is stirred for one hour at 60°—70°C.; after which a solution of 50
' . 3-(3,5-dibenzyloxyphenyl)butyl tosylate (23.93 g., 46.3 mM) in dlmethylformamlde
(80 ml.) is added. The reaction mixture is stirred at 80°C. for a half-hour and is then
cooled to room temperature, diluted with cold water (2500 ml.) and extracted with
X ether (4 x 400 ml.). The combined extracts are washed successively with cold 2N -
355 hydrochloric acid (2 x 300 ml.) and saturated sodium chloride solution (3 x 300 ml.) 55
and then dried (Na,SO,). Removal of the solvent under reduced pressure affords



(80 m.) is added. The reaction mxture is stirred at [err] for a half-hour
and is then cooled to roomtenperature, diluted wwth cold water (2500 nml .)
and—extracted with-ether (4 x 400 M ) The conbined extracts are washed
successively with cold 2N 55 hydrochloric acid (2 x 300 m.) and
‘saturated sodiumchloride solution (3 x 300 mM.) 55 and then dried

WSH). Renoval of the solvent under reduced pressure affords 46
9,229 - _ : 46 the produtt as an Ow¥. The
~residue is dissolved in be '-'ge-. and_filtered through sil igga gel (1100
g. ya6 _ i of—the -4 hder odueed—pressure—gives t he product
as, an oithe piviedtds anlfl. Bbe ojly r¢sikinegs.dissalyed]in bengeng apdfilleredeth %2 benzene). 5
e - 43gilfe ﬂg(lw-.geq$vltg ot Hherfiiaty wider redgced o S '8 89% Found®. C,
82.07; H?f‘%;f_ A Qs Gbil bédierd). . PrOCedur es G through J, but using-the
3,.55 di benzyhexy 4ske@mityat | ves - of . benzal.dehyde, acet ophenone or - 5™

* propi ophenone, {he appropri ate 10, ¢ ..ear bet hoxy (or carbomethoxy) ¥
- arkyl i--dé“égglyspfq%%ﬁgg’gﬁﬂsé%gi'ﬁ% gg&%’ the ":10 appropiiate al cohol,
phenol’, thi ophenol, hydroxypyridi'né or° hydroxypi peridi n

“oxypyridi'né or’hydroxypi periding. ds.reactants.
af f or ds t heRdpetitionwbh Pravedgres. G shrofighr J,] biopsingo thee BS-diberzylokhe  various val ues
of - 18\/ f @er&@tveq]of:mz é@}j@ﬁ, a%gorheponi[q{rmrtlmggh @npl_,l]'()t_he épgoprﬂm ] ect i vely -
tabl| at e5g* thox éor. carbométhoxy) ~alkylidene" tript ;‘\1)_'1 hosphorane; and ms -9 0229
ta ropriaté alcohol, phenol, thiophenol, hydroxypyridine or hydroxypiperidine as-: '
reactants affords the followihg [c6tpdunds: '
OCHzCgHs -

H5CaCH0” 7 (alky)—x—(alka )= W
_For convenienice, the various ‘values of W, for given values of
15 —(alk)—X—alk,),— are. collectively tabulated.~ TR
L 6
- '{.
.



1, 579, 229 48 [err] 49

1,579, 229 49 the presence of 10%
pal l adiumon-carbon (1.5 g ). Rennval of the catalyst by filtration and
concentration of the filtrate gives an oil. The oil is purified by

chromat ography on silica gel (100 g.) and eluting with benzene-et hyl
acetate consisting of O-10%ethyl acetate. The mddle fractions are
conbi ned ahdf concentrated {o/give the title product: 7.8'g. (80%, as an

oil. ' » Rf = 0.25 [Sili ca gel , benzesep4), nethanol (1)]. nile-25847
[err] Anal ysis—¢cal \,' t—or—terri—C€—72 39T H 7. UZ% Found. G, 74, 13, H,
7.00% 10 In |Iike manner, the remaining ethers (X = 0) of Preparation
J are '+10 debenzyl ated to afford the correspondi ng 3, 5-di hydr oxy

derivatives. THe thio ethers are debenzylated by treatnent with .
trifluoroacet acid. The proce8ure conprises stirring a solution of the
di benzyl et her (§ =9 intrifl8oro- acetic acid at room tenperature for
two hours. The |rgaction mixtureX s evaporated 15 to dryness and the
resi due taken u%m et her. - The %her solution is.waslfed with 15 water,
dried (MgSH)

evapor at ed t o~ ri;l ve the debenzyl at ‘conpound. PREPARATI'O\I
L. 1-Brono-3-(3},%-dinet hoxypheng ) but ane A sol ution :’?f phosphorus |, . .
tribromde (5.7/g. 0.06 nole).in et her (30 m.) isg$20 added foxh
sol ution of 3-(BE5-dinet hoxyphe%yl) -butanol (30.% g., 0.143 rré?e).)ln *
20 ether (20 M| g at -[err] to Herr] and the reacti®n nixture stigr T
at-[err] to -[elT] for 2. 5 hour% It |,'s°then war med tBo moomtgrrperatwe an&j
stirred for an.[Z - i R = 5 g <
. 1 5 ) o ] 'U —:
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additional 30 m nutes. The m xture is poured over ice (200 g.) and the
resulting mxture extracted with ether (3 x 50 m.). The conbined extracts
__are washed with 25 5% sodi um hydroxide solution (3 x 50 m_ ), saturated
sodium chloride solution 25. (I x 50 m.) and dried [err]. Renoval of the
ether and vacuumdistillation of the residue affords the title product; 25
55% vyield); b.p. [err]-[err] at 0.4 mm The fo1|ovm ng comnpounds are
¢pared from 3, 5-di net hoxybenzal dehyde, 3,5- 30 * di et hoxyacetsobhenone
\and 48, 5- di met hoxypr opi ophenone 13mM§329t he appropriate 30 .48
car bet hoxyal kyl 1 dene tri phenyl phosphorane- by the pr ocedures Oof Preparations
G ‘Hand L. [err] PREPARATION M

4-(3,p-Di hydr oxyphenyl ) -1-(4-pyridyl)pentane 40 ~ |A nixture ofs
3-(3, -d| ngt hoxyphenyl ) butyl triphenyl phosphoni um br onilde = 40 - 9 0g.,
35.4 ) in dlrrethylsquOX|de(50 m.) is added td 4pyr| _
~ car boial de yde (3.79 g.,35.4 mml es). in tetrahydrofurgn (40 ni. ) '_The
. resulfing Bixture is then -added dropwi se to a slurry. of] 50% sodi um hydri de
- (1.87 g., §_9 mol es) |::tetrahydrofuran (20 m".) under |a nitrogen
~atnospheresat [err]- [eIQ] 45 . ° Fol$owi ng conpl etion of] addition, the
mxtuels"stl -redfor@ne hour. at -gerr]-[err 5 45 and then
concentrat.gd ufider reduced pressureg The concentrage iq diluted with water
(200 . ). Bnd Then aci&fied with 6§ HCl .- Th faquegus dci d sol‘ition is
extragct ed @lth%benzene34 x 50 ni. ); It is t@ ma@e bgsi ¢ ajg®-Extract ed
with Jet hyl& §,579=229; 50 a@@gte (3 x 50
m.). Evap's.ratn:on ofotlfga ‘conbi ned eZ:tracts aﬂ_er Cngl nq. (l\/gsﬁcg Saffords
4-(3,B-di thoS'g‘,ypher%(I &I -(4-RyridyP)-1-pentede (731 g.| 70% S5 an oi | .
Cat&l ytie B drggenat oﬁ‘ of thé-‘,thusgpr oduced Cpeg ene ddri vat Exfé;acc_:or di ng
to the p:rooedu;e \@n.g-n Pregirati'gn D gi vest & o :En.
4-(3, -8 nsggosyrmerﬁfl BL(4-Myrid)- = O A -
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5 pentane in quantitative yield; mp. [err]-[err]. The. pentane
derivative thus obtained is denmethylated by heating a mxture of the
conmpound (7.15 g., 25

ni trogen atnosphere at [err] for 8 hours. The hot nmixture is poured into

water (40 m.) and the resulting solution made basic with 6N sodi um e
hydr oxi de. Water 10 -and pyridine are renoved by distillation in vacuo. &9
Et hanol (59/m ) i's.ddded to the 10 residue and the i norganic salts which:

precipitate ar#:filtered off. The filtrat B5MW22%oncentrated in vacuo and e

resi due. chr omat ogr apaegeseqbe Sdf! 1 apaqs‘dmxﬁ 35.0ac80n utss P Reidval of thd CarABEBY S 5%
et hanol / benzene (4 filttatiées ind erevdation of ﬂbeﬁlﬁalegu(e ah ioll.£THe, oill 3%urified by

et hanol / b&nzene (1 ¢liromatpgn t"( ith benzene-et écﬂw duct
is 15 |so| ed a® ‘fgf WE;@ gj??_?\ /.?‘ HL"s ?)'ﬁr"é’ figg @nd s
. nic@ (451 KHITh '

fractions of e elua

3- (3, 5-di fet hoxyphenyll)mbu{ %St(mr*phenyl ‘phosphoni um brom de i's prepared by
refluxmgamxture b%'ﬁ Y nyI)butane(215g , 78.5
mmol es) and tri phen Ah¥sisi nﬁgr?'ﬁ"%% %EXS,%I es) 'i'n xylene (60 m.)
for 18 20 ‘hours. The reaction’ mxture 1'$ then’ cooled to room
tenperature arl® fi'l t er b iker h@anO thg Immnlmhﬁlerssmm r@dofvml’tdwamnbrer-‘ arnd 10

dried in a vacuum dérraidad rsﬁiﬂx‘%ebs‘g’i&e%@éﬁ %\Lﬂ “§a‘e999 cuh ! p-
dmdniy

[err]-[err]. Repeti pijebtudd f theSdibdh Wro-

brono- (3, 5-di (r;Et hoxyeeéx hﬂd\ té raan foir tveo rTh rre?tnonlmx dfﬁp?atelget one:
SS an tpken up in et ler e ether solution is washed wit 15

Sfo (C)]r\ld[s e'; ?]e f |52\M terrz;ggned (Mg (;Bg an% evaporated to- glve the. deben?l%oﬁgcog?gund '

51 [err] -~ -~ S . PREPARATION L.

-Bromo-3—(3 5-dzmethoxyphenyl)butane
: : A solution of phosphorus tribromide (5.7 ml. 0.06 mole) in.ether (30 m!) is
20 added to a solution of 3-(3,5-dimethoxyphenyl)-1-butanol (30.0 g., 0.143 mole) in 20
. ether (20 ml) at —5°C. to ~10°C. and the reaction mixture stlrred at —5°C. to
—10°C. for 2.5 hours. It is then warmed to room temperature and stirred for an
additional 30 minutes. The mixture is poured over ice (200 g.) and the resultin
mixture extracted with ether (3 x 50 ml). The combined extracts are washed wit
25 5% sodium hydroxide solution (3 x 50 ml.), saturated sodium chloride solution - 25
(1 x 50 mlL) and dried (NafSO,) Removal of the ether and vacuum distillation of .
the residue affords the title product; 25 g (55% yield); b.p. 125°—132°C. at 0.4
mm.,
» The following compounds are prepared from 3,5-dimethoxybenzaldehyde, 3,5-
E B dimethoxyacetophenone and 3,5-dimethoxy ro iophenone and the appropriate 30
ffrbe;h]oxyalkylldene tuphenylphosphorane L3 procedures of Preparations G,
an .

‘OCH3

.Hgcoo T Z—Br
| 35 - (CH), B - - 35
* - : Lo (CHyy ' '
T C(c,_ﬂ'.jCHz o

1 DTN M
. ' 4-(3.5-Dihydroxypheny. -pyridyljpentane - . '
40 A mixture of 3-(3,5-dimethoxyphenyl)butyl triphenylphosphonium bromide - 40
. (190 35.4 mmoles) in-dimethylsulfoxide (50. ml) is added to 4-pyridine- i,
carboxaldehyde (3.79 g., 35.4 mmoles) in tetrahydrofuran (40 ml.). The resulting
mixture is then added dropw:se to a slurry of 50, sodium hydride (1.87 g., 39
mmoles) in tetrahydrofuran (20 ml) under a nitrogen atmosphere at 0°—5°C.
- A4S Following completion of addition, the mixture is stirred for one hour at 0°—5°C. 45
and then concentrated under reduced pressure. The concentrate is diluted with
water (200 ml.) and then acidified with. 6N .HCl. The aqueous acid solution is,
extracted with benzene (4 x 50 ml ) Itis then made baslc and extracted with ethyl



52 1,579, 229
52 [err] PREPARATI ON N. 15

LAV . e 15 Ta a
soI ution of dinethylsul foxonium nethylide (69.4 mV in :
hyl sul foxide (65 m.) at roomtenperature is added solid
| met hoxy- acet ophenone (10 g., 55.5 mM. The reaction mxture'is
rled for one hour at [err],-for one-half hour at [err] and is then

. The mxture is dilut ed Ng7OD2920 . water. (50 ml.) andspadded to a
m xture )of ihe EL 1 borTrng
petr ol eu%rfgfce ;N?ggi ;?ph; 05 ?&.tr:me °t°E‘§{']é‘§; ch?1 zr ‘%ﬁiﬁ“‘ il W ce with water
(250 m .), d]’ata@ﬁc hdrog enatibd oEtha elﬁéhe(db ivati aecdrdipg@l di stilldtion of

' 'the il yheeprasedgrecm mﬂyxs[Pb'Prw])JriﬁPﬂW&‘t yr ene«oxr de,’
| ' g) er rqen‘ﬂ%eglél qua d rll}g(ﬁ' % obtamed is % ea?lég%élrﬁhdgaer 119 1151,

[
CM the compound (7 15 g., 25 mmoles) and p = 279 nm
E = 206 &jtroget etmoifthér aem (J°CPIURS [h eurs T (Ilﬁthlnxelspeurec]m!n\?ﬁe [err] ), 2.76

' 40 ml) and the hydsgx

t jo 2'%2 I:xw emovlldfyr%z]'l‘ an_o%zn éd tothe ([elE)r] ), 6.4l

( sid rganic salts e Tilt 1ltrate is
30 Anal ysdoficenfrat dim @ﬁn thé fe 1d }80 ed70n2s71 eQusife’. 96;°H, 7.28%
PREPARATIa@Hll@ns Be(@ 5%45113 lO e pliteDs %enyl et hyl Ether

ethano 1 a; he pr sodi um
ot (6@@[’&5’3@5 ] o wﬁﬁwﬁ'f i Fesulti ng

I'M sol ution Tthé 3-@ dmmhz em)buﬁylhlphe:rjbhOthmnﬁ bﬁlmiiden %ed

3, 5-di metbnror il yl)bu!@ee &%‘%
r ea%' on ﬁﬂe é% %ﬁ' eraéﬂerml ﬂ.
a m XtfilleP ¢ Ed ﬁﬁ ethel &d. drib@ @ Etl ﬁm@é&éa@&tto Igive 36.4 g.
(86%,) yleld of product m.p. 190°—200°C.
~ “Repetition of this procedure but using the appropnate bromo-(3 S-dimethoxy-

phenyl)alkane and the appropnate aldehyde or ketone affords the followmg
.25 compounds £ N 25

ed and -t he
coolﬁ,d and added

z | W
(CH)), ~ 2-pyridyl
. (CHp, . o -: 3-pyridy1 -
o 30 ' _ ' . '(CH,)S- g L 4-pyridyl T 30
| CH),  2.piperidyl
 (CHp), ' - 4-piperidyl
C(CH), C . 2pyridyl |
O (CHp, o 4-pyridyl - , ‘
% ".. (CH), - R 3-piperidyl . - 35
' ' (CH,), - o : _4_.piperidy1 : o B
CHCH(CH)CH, = 2-pyridyl
' CH;CH(CH;_)CH, _ _ 4-:piperidyl
| | CH(CH)CH(CH)CH, = 3pyridyl . -
© CHCH)CH(CH)CH, =~ 4pyidyy -~ 4

. CH(CH)CH(CH)CH,  3-piperidyl



40 dried over magnesium sul fate and evaporated. Excess 2-phenyl et hanol
is renmoved 40 by vacuumdistillation (b.p. [err], 0.1 nm) leaving a 3.5
g. residue. The residue is purified via—columm-—chronatography on Merck
silica gel 60 (300 g.) and eluted in 15 m. fractions with 60%

et her-pentane. Fractions 52-88 yielded 2.9 g. (89% of 2-

(3, 5-di met hoxyphenyl ) - 2- hydr oxypr opyl 2-phenyl ethyl ether. 45 . | R {3
[err]: 3534, 1595, 1202, 1153 [err]. 45 U
(95% ethanol.)3!Terr] = 278 ([err]. = 1830):57%%28 ([err] = 18G0) 53 St
1,579, 229 ' . . Z - 53wme-- 316 [err] PMR

R S TS A bR T A vt EE s A A R
A B o, e G g5,
2-(3,5-t1%éthbx9phenyl)prOpythHQﬁéK?Lbfhyi Ether4$hméhﬂerr].solufion of

o T A S byt ne (5 SRERNRE 2P O S S phor ous 100 o S
oxychloride (477 m. 5.22 nmM) CHIGHXGHWti on i s al Woeddio warmto [err]
added 1o other (150 m ) and FS9CEIRHGHER onat e WX mi ). The organi ¢
DS mnaoParated, and vashed oHCIAGHgo, um car hgsabe (3 x 50, ). dried
di ssol ved in absol ute ethanol GEE&HNCHD: 1006 152@#eriddi um on- car bon (100
Ueh hydr ogen upt ake ceases ( SEIGHANCHSE 0TS &) TORMREEIC.  on o oF 1l Laredl
t hrough di at omaceous earth an®HAB(GH)CHat e evapoBavedylto an oil.  The oi

is purified via preparative Iqﬁﬁefﬁﬁeﬂsatography.ng&&hica gel plates,

CH(C,HQ(CH,), - 4-piperidyl
CH(C,H,)CH(CH,)CH,  2-pyridyl |
15 SR cn_(_c,_H,)cn(c,H,)cH_," 4-pyridyl 15
' | CHGH)CH(GH)CH, 2piperidyt
’ S©Hy, o GHy
| CHCHYCH) o GHyo
L©CHY o cH,
20 S @©H), . CH o 2
| CH,CHCH)CH, ~ CH, . = |
CH(CH)(CH,), CH,
CH(CH)CH(CH)CH,  CH,,
(CH)), . "C.H.' o
I | . (©H), - T cH, 25
- . ©CH) - CHy |
s _'.._"_’_CH(CH,)(C'I-I_,),._ B CH,
R | | UCHCHXCH), . CH,
. U.CH(CHXCH), - 4FCH, — - . .
® o acHMCH) O cH @
C v CHCH)CH),  4CCH, -
CHCH)CH), =~ 4CIGH,

CH(CH,(CHy) , 4-CICH, -



20 eluted twice with 6:1 pentanelether to yield 211 ng. (40% of

2- (3, 5-d-di net hoxy- 20 phenyl) propyl 2-phenylethyl ether. IR [err]:
1600, 1205 1155 1109 [err]. me- 300 ferr} PMR ([err],60 MHz)[err] 1.22
(d,J = 7Hz, [err]-), 2.82 (t,J 7Hz, [err]), 25 [err] 2.8

.18 (S, PhH). PREPARATION Q 2-(3, 5-Di hydroxyphenyl ) propyl 2-Ph | et hyl

ér A mxture of 2-(3,5-dinethoxyphenyl)propyl 2-phenylethyl et he 195
my., 530 -0.65 M. pyridine (Q 4.58:229 4 96 n\) and dry-pyriding2 -
hydrochloride (4 g., 34.6 302rM is heatedwat [err] for 6 hours. The
reaction mxture is ceoled—and—added—to a—w>wre of water (100 m..)_ and
ether (150 m.). TheCE‘{WC@x)tract i s wasHelnce with water (50 m. y and,
~along with a second eli@ c)j(@ﬂt y,act (50 m . ) gyt he aqueous phase Ts dried
~over magnesi um-sul fate an vaporat ed to an Sif. The oil is puriTied, 35
via preparative | ayeCHCH N gr aphy on si4tGI€H,.gel pl ates, el uted .si'.ai'( times

W th-g80% 35 ether-p yield 65.8 ng,, (37% of e
2-(3,5-di hy.droxyphe-n%.’%?gﬁ‘;}?”z ohenyl . etn ot her . IR [err]: 3859, 3270,
1605, 1147, 1105 [er CH(CHy(EH,),CHEHerr] 4&H; PMR ([err], 60 MHz).8 1.18

(d,J = 7Hz, [err]) 2 40 -[err]), 2.80 =
(H-C-M), 3.4-- C?‘Q‘f@(#"ﬁycg@%h (t,3%Har, Ak, 6,21 (d. J= 2Hz, ArH)
and. 7. 16 (S, PhH). Themmm,);u{@{;pound34 iserigyiepar ed from appr: opr| ate

('-'I\/E),[err]3.6 (-[err]-Oferr]-), 3.75 [err], 6.35 (mArH) and

al kanol s by the nethods of Procedures 0 an P err] 54

1,579, 229 : CH(CH,)(CH,), ‘CHga

B [ ~ CH(CH)(CH)CH(CH) CH," SR L
(CHp); - - S CH,
©€H), -  CH, | |
(CHy), - . - ._.CaHn-
- " PREPARATION N. S .

15 35-Dzmethoxy-a~methylsuvrene Oxide - . . 15

To a solution of dimethylsulfoxonium methylide (694 mM) in
_dlmethglsulfoxlde (65. mL) at room temperature.is added solid 3,5-dimethoxy-
_ acetophenone (10 g., 55.5 mM). The reaction mixture is stirred for one hour at L %
) 25°C., for one-half hour at 50°C. affd is then cooled. The mixture is diluted with o
20: water (50 ml.) and added to a mixture of ice water (200 ml.) — ether (250 ml.) — low- - 20
: boiling petroleum ether (25 ml.). The organic extract is-washed twice with water :
(250 ml.), dried (M S0,) and evaporated to an oil. Fractional distillation of the oil
yields 8.0 g. (757;) of 3 5-dxmethoxy-a-methylstyrene oxide, b.p. 93°—97°C 0.2
25 IR (CCl.) 2780, 1595,-1196, 1151, 1058 em~*, = - .. : . 28
UV (95% ethanol) .1,,,., =279 pm (e = 2068). - . ; .

m/e — 194 (m*) . - o -
| PI\:R(CD((:III:)(GOMHz)8170(SCH—),276(dJ—6Hz, [A_.H),

295 (d,) = 6Hz, /_X_H) 381 S, CH,o—), 641 (43 = 2Hz, ArH)
30 and 6.58 (d,§ = 2Hz, ArH). - S 30

Analysls Calc’d for C,;H,;0,:C; 68. 02 H,7.27% . . _
| - FoundC6796H728/, o Ce

PREPARATION 0. -
e S 2-{3,5-D1methoxyphenyl)-2-hydrox}pro%yl 2-phenerthyI Ether -
. 7735 A mixture of dry 2-phenylethanol (30 ml., 251 mM) and sodium metal (690 35
© nig., 30 mM) is heated at 110°C. for 30 minutes, The resulting 1M solution of -
sodium 2-phenylethoxide is cooled to 60°C., 3,5-dimethoxy-a-methylstyrene oxide -
(2 g:, 10.3 mM) added and. the reaction heated 15 hours at 60°C. The reaction
mixture is cooled and added to a mixture of ether and water, The ether extractis .
40  dried over magnesium sulfate and evaporated. Excess 2-phenylethanol is removed - 40
by vacuum distillation (b.p. ~65°C., 0.1 mm. ) leaving a 3.5 g. residue. The residue is '
purified via column chromatography on Merck silica gel 60 (300 g.) and eluted in 15
. ml. fractions with 60°% ether-pentane. Fractions 52—88 1elded 293¢ (89/ ) of 2-
- (3. S-dlmethquphenyl)-2-hydroxypropyl 2-phenylethyl ether. - . '
45 IR (CCL,): 3534, 1595, 1202, 1153 cm™ : 45
. - UV (957, ethanol): A4, = 278 (e = 1830), 273 (e = 1860). - : :



[err] PREPARATION R 4-(3, 5-Di hydroxyphenyl)-I-phenoxypentane. Under a

nitrogen atnosphere a m xture of 3, 5-di benzyl oxyacet ophenone (50.0 g., 0.15

M in tetrahydrofuran (175 m .) and 3-phenexypropyltriphepyl- 15

phosphoni um bromi de (7.18 g., 0.15 M™in dinethylsul foxide (450 m.) 15 )
added 15 dropwi se over 1.75 hours to a suspension of 50% sodi um hydri de ,
(7 89 g., 8.165 M (previously washed with pentane) in tetrahydrofuran (75" @

) marntarnedsﬁt [err]-[err]. After stirring for 4 hours at [err]-[err]
the reaction i S—attowet—te m'mfn room + eh$78228 ure and is then carefully53

stirred into-ice water (ﬂ#)g acidified 200 - - Wth concenrrateu,
hydrochl or#c acid, angy )eét Ihydi (SaCH;-a),es@E(sx)l.f}OQ ) < 7

The conbi ned .or gani amh,aﬁg 7?%1 @Ha@b,ssmtsmom k@ﬁ(t(ljl
solution (3 x&800 m.), dri ed over so ur)n ad, concentrated under

vacuum-to yield an of‘PaWr%cﬂg)rCri:HhOrameme |ﬁ59} her to precipitate
tri phenyl phosphi ne oxide, Filtrati tpynd fQ)I7I %/éhl? b;?/ concentration of the S
filtrate, gives an oily resi due which PRE ATIO rorrat ographed over silica
gel (1300 g.) eluti ng th bera-z.e.fwnﬁ}ﬁ& @ f 30%to 100%

t71

ig! gy y_l

benzene. Fromgphe nigl % ragel §f5-135gdr

oxyphenyl ) -1 - phenoxy@e -( enl;rgw ﬂea@ lah) nsraldded[drb SE@"{.‘ liﬂca 10
gel, 2- benzene:l- enigd. rdnethen d e]f:;' Ha %ltowmbao ovel £1.5] :

C, 82 63; H 6.71% 30m ) an 157% sodium carbonate (100 ml). ThE ey, °ﬁHr(160 69%

0 A ons! & B Eh sg@rm“?gw%&%ﬁ ey

m .) and concent rat%@o dpot:ﬂyldmgtrcgaa Bix atndd bm:r 1'2
hours under 55 | bs. SHAR Sofidter ithrongh cpatemmasr& daiug ﬁ’feh 1 ’d“e the
jn sil

catal yst by f20tratdnaey mls‘é,’ﬁﬂ Nl‘@ﬁayer chroﬁlatbérep 3 i .
vacuum yi el ds 30. 8 phen ) z-lﬂ. n ta °fi§° He(;lzéb@ﬂs@@‘a’r’l of 2-(35- d%ame hok§d S: 20
Calc'd for CL7H200 : )97600,|—Lzo Aﬁglég,dt C, 74,54; H 7.45%

hyl d
PREPARATI ON S, 3, 5-Di ﬂém@%( %55»}Hz)st|z\£ styrene oxi de.

_ : d,J = 7Hz, CH,—), 2.
2.8 (H—C_-Me), ~ ( ), 2.82 (t,J] = 7Hz, CH. P}
- 718 (s PhH) _e)_ 36 (‘C —O—C, —), 375 . OCH,), 6.35 (m ArH)’am)i 25

PREPARATION Q.. :
3 2-(3 5-Dthydroxyphenyl}prop ! '
L il 2-Phen leth ! Eth :

3 0 oes ﬁ: m)r:rtt;rgd:):ez(-(gi St-ndllm:tghtsoxyphenyl)propyl yhelj;yleth;{ ether (195 mg o
: mM) is heated at 190°C, f mP) and dry pyridine h ydrochloride (4 g., 34, 6 30
mixture of wat (100 i (;ra6n go;asel'.l‘(hl% ae:ﬁt;or'i_ lrlmxttt;lre ls cooled and added toa
with water (50 ml.) and, alon S rer extra

o g with a second eth

35 phase, is dried over magnesium sulfate and evap::aggdr?: tafasgx

via preparative la ayer chromatography on sili 3
 ethermaaye, phy on silica gel plates, eluted six times with 30
thoy benta o yield 65.8 mg. (37"/) of 2-(3, 5-d1|"|)ydroxyphenyl)propyl 2-pheny{ -35
) rlnl;e(CHzC]a) 3559, 3279 1605, ll47 llOS cm™, '
40 g 2
' - PMR (CDCl, 60 MHz) 5 1.18- d,J
—CH,Ph),ZSO(Hs Moz (d,J = 7Hz CH —), 2.80 (t,J = 7Hz,
@3 ;Heﬂt?—."ArH) —C—and ok )(:S lfl;i:; .8 (—-CH OCH —), 6.08 (t J =2Hz, ArH), 6. 21
: ollowin '
methods of Proce%i ucl:glspgo::gs are prepared from appropnate alkanols by the
s 45 (: —W N
4 _ (alky))—w 5.
.. \/( 2) . 45
. ’. w .
. CH,"
CH,
CH,



40 To a -[err] solution of diphenylsulfonium ethylide (1.0 nole)
I n 40 tetrahydrofuran (one liter) is slowy added

.3, 5-di net hoxybenzal dehyde (1.0 nole).—TFhe reaction mxture is stirred at

-[err] for 3 hours and then allowed to warmto roomtenperature. It is then
added to ether-water and .the ether phase separated. The ether phase is

d with water, dried [err] and evaporated. Fractional 45 \./
| lati on of the residue gives the title product. N .
45PREPARATI.ON T. 3-(3, 5- Di hydr opgrphmny! ) - 2-propyl butyl Ether. o a
sol utTon o1 _sodr um but OXT gl I put anor (Uw 11ters or 1™ 15 added 3, 5-
di met hoxy- p- net hyl sty.r_e.ae_oill_de (6-33- M - The nixture i's heated for %8-

hours at 50 [ er r -GIMEH,)EH,hen cool edCHgd  added to a mixture %_

et her-water. The ether ' 50 is separated, dried [err] anfl
evaporated to give 3-—-(%6@%11t(&ﬁ‘g3ﬁ6x_yphenyﬁﬁgsa . b5 . S
‘1,579, 229 —CH,)— S - 4-FCH, -

- 55 hydr oxy-2- propyl but Iz ether. It is purified by' col utm chr omat ogr aphy on
~sitich gel with ether=6&eane el ution. BYPHElths of the proceduredof -

Preparation P the titlgmyoduct is produsggeigim larly; -the follow ng are
prepared fromappropriateal cohols. [err] 15 = - - = .= .~ '

PREPARATI ON- U. —CH(CH)CH,— 4-piperidyl 15 Al kyl'ation of

3, 5- D hydr oxyphenyl ner, A ERhUL T 'onfgl( 3, 5-.di hydr oxyphenyl ner capt an
(3.5.9., -0.01 nole) i n: _a@éoi 'Lctl"g’('eﬁ anol O m.) is made just alkaline with
sodi um et hoxi de. The -a@i#0)-+-at e brom deCh fornula Br-[err]-W(0.01 nole)
is adgded and the m xt ug efluxed 20 _for 3 hours. It is§ ther] :
concentrated under reg Zpre re_and residue .20 extract e'a W th

ether. Evaporation of the ether affords the product.- The follow ng,
conpounds are ‘thus prepared: l{lerﬂ'AJRA’rION:R'-' T L
- i " 4+(3,5-Diliydroxyphenyl)-1-phenoxypentane. =~~~ - . >
Under a nitrogen atmosphere a mixture of 3,5-dibenzyloxyacetophenone (50.0
. g, 0.15- M) in tetrahydrofuran (175 ml) and 3-phenoxypropyltriphenyl--
15, phosphonium bromide (7.18 g., 0.15 M) in-dimet‘lglsulfo‘xide (450 ml.) is added - 15
: dropwise over 1.75 hours to a suspension of 507 sodium hydride (7.89 g:; 0.165 M) .
(previously washed with pentane) in tetrahydrofuran (75 ml.) maintained at
.0°—5°C. After stirring for 4 hours at 0°—5°C, the reaction is allowed to warm to
room temperature and is then carefully stirred into ice water (2000 ml.), acidified -
20 ‘with concentrated hydrochloric acid, and extracted with ethyl acetate (5 x 400 ml.). 20 .
‘ The combined organic phases are washed with saturated sodium chloride solution - S
(3 x 300 ml.), dried over sodium sulfate and concentrated under vacuum:to yield an
oil which is triturated with ether to precipitate triphenylphosphine oxide.
. - Filtration, followed by concentration of the filtrate, gives an oily residue which is _ :
25 : chromatographed over silica gel (1300 g.) eluting with benzene-hexane consisting 25
o - of 30% to 100%, benzene. From the middie fractions S1 g. (75%) of 4-(3,5-dibenzyl- '
oxyphenyl)-1-phenoxypent-3-ene is isolated as an oil; R,=0.8 (silica gel, 2- - -
" benzene:1-hexane); m/e — 450 (m*). . _ S
' Analysis: Calc’d for C,,H,,0,: C,82.63; H,6.71%. :

| o " “Found: C.82.90: H.669% "

* A solution of 4-(3,5-dibenzyloxyphenyl)-1-phenoxypent-3-ene (51 g., 0.113 M)
in a mixture of absolute ethanot (160 ml.), ethyl acetate (160 ml.) and concentrated
hydrochloric acid (0.2 ml.) is"hydrogenated for 12 hours under 55 Ibs. hydrogen in

. the gresence_of 10%; Pd/C.: Removal of the catalyst by filtration and concentration
35 of the filtrate under vacuum yields 30.8 g. (100%) of product as a viscous oil. 35
' Analysis: Cale’d for C,,H,,05: C,74.97; H,7.40% ' "

Found: C,74:54: H,745%

PREPARATION S. .
oo 3,5-Dimethoxy-p-methylstyrene oxide. .
40 To a —78°C, solution of - diphenylsulfonium ethylide (1.0 mole) in 40 w

tetrahydrofuran (one liter) is slowly added 3,5-dimethoxybenzaldehyde (1.0 mole). - .
The reaction mixture is stirred at —-78°C. for 3 hours and then allowed to warm to
room temperature. It is then added to ether-water and the ether phase separated.

. The ether phase is washed with water, dried (MgSO,) and evaporated. Fractional :

~ 45 . (distillation of the residue gives the title product. B 45

g PREPARATION T, C
3-(3.5-Dihydroxyphenyl)-2-propylbutyl Ether. .
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 C
50 70°C. and is then cooled and added to a mixture of ether-water. The ether solution 50
' is separated, dried (MgSO,) and evapordted to give 3-(3,5-dimethoxyphenyl)-3- .



56 1,579, 229

56 [err] 57 1,579, 229
57 [err] 10 . PREPARATHEN-:

10 3-Hydroxy-5-pentylaniline. Aivetol (1.8 g., 0.01 M, amonium chl ori de ,
(2.65 g., 0 05M, sodiumbisulfite (5.2 g., 0.05M and amoni um hydroxide [,
(12.5 m ) are conbined.and heated in a steel bonb at [err] for a

hal f - hou?J The bonb i's then cool ed, the contents 15 di ssolved in et hyI
acetate (350s§i1.)..Hydrochloric acid (308791329 of 10% is added, 15 t hess.
m xture stirTed a nis
repeated two mre&%ﬂ%%%&f %“g%ﬁg’lug'éﬁg&’% | ut ?@tﬁﬁ‘:&g‘atng&?@%ﬁsg]g e\‘i/)\,ith 6N
sodi um hydr oxi de andBx tneansef(theaxmc@dhwof Rrepdrtiomolf the titie produBOi® praduged. The -
conbi ned chi or of or m YRilarlycthe followingrare prepaved trom cepropricgicohple residue is
taken up,in“éthyl 20 acet at g \decol orized with charcoal and '
concent r it ed. The addl tion of . he gne to '{/\5 20. residue causes it to

crystallize:-270 ng.; mp. [err e recrystallized from hot ethyl
acet at e- hexape (1-1) it nelts H] Anal ysi.s: Calc!'d for [err]:5.C
73.70; H,- 9.56; N, 7.81% Found 364 & 9.62; N,.7.91% 25 I.n
li ke manner, the conpounds N >par 2 "CIH G ol EJkg)-NWQ R T, .U and
25 CC are converted t.-o the ‘Correspondin anl | i'ne derfvatives havi ng the _
formul a wher ein Z and Ware as defi:gaikl)i n sai dwPr epar ati ons. PREPARATI ON W

30 - ood, - I\I-Acetyl—g—h'y-d-r-cry—ﬁ—gg-p-h-enyl 2- pentyl )aniline.
30 _ .

(CHy), - CH,
. : (CH),. .' : CeHs : )
| | (CH,), ~ 4-pyridyl -
, CH(CH,)CH, CH, .
“ ' CH(C,H)—CH,), CH,
, 'CH(Cﬂa)CHz CoH,
R -
15 |  PREPARATIONU. = 15
, Alkylanon of 3 5-Dihydroxyphenylmercaptan
A solutlon of 3,5-dihydroxyphenylmercaptan (3.5 g., 0.01 mole) in absolute
ethanol (50 ml.) is ‘made I)u:=>t alkaline with sodium ethoxide. The appropriate -
. bromide of formula Br—(alk,),—W (0.01 mole) is added and the mixture refluxed
20 for 3 hours, It .is then concentrated under reduced pressure and the residue 20
extracted with ether. Evaporation of the ether affords the product
~ The following compounds are thus prepared
| | -:.OH- |
- . AN ' . ;
107 7 s (alky)—W
Lo 1 —CH(CH)CHps— CH, A
' 1 —CH(CH,)CH(CH,)(CH,)— " CH,
I —C(CH.)(CH)— ~ CH,
1 —(CHp- | ‘CH,
I —(CH)~ o CH,

30 I —CHQ~ C,H, ' 30



A solution of 2.4 g. (9.5 mol e) d,I|-3-hydroxy-5-(5-phenyl -2-pentyl)aniline
in 3 24 m . pyridine and 24 m . acetic anhydride is stirred at
room tenperature for 45 m nutes. The reaction mxture is poured onto 200
each of water and ethyl acetate. After stirring for 10 m nutes, the

ic layer is separated and washed 35 successively with water (4 x

QT g

OQOS .), brine (1 x 100 m.), dried (I\/gSO4) filtered 35 and concUrated
eld 3.5 g. of crude d, I-N-ace 3/% -acet oxy- 5- (5- phenyl = 2-
p'en S niline A cnl LS IeYa o\ 29 56

d, I -N-acetyl - 3-acet onxy 5- (@li,)phenyl 2 pent}W)anl line and 1 g.  potassium
carbonate in 100 m = -t—r-comterrperature for one hour,
filtered, concentrat'ed an -_%sol ved in el FHFI acetate. The organl/c 407

solution is washed with \Aﬂbﬂ(gﬂsgt[:ﬂ;)g_[ errbm,nd concentrat ed'to aruall whi ch
is 40 crystallized fromhexane to yield 1.5.

d,|-N-acetyl - 3- hydr oky- 5-tSHptreny! - 2- penpﬁs) anl line, mp. [err]- [er rﬁ me
- 297 [serr] .58 ' CH, - 1,579, 229 5
58 [ert] NVR (60 MHz) [erT) (ppm: 8.64 (B%"IH -NH, 7.12, 6.58 and 6.45

(bs, H vari abl e, AtG—i) —LH}8-2.78 (in, Qk!;luAr CH and Ar-CHZ) 205(5

3H, [err O =1. 4H, (CH2 1.12 (d, 3H -C err
-PREP,[ARAT}C]S(X)S) 3L LRt (G g, 112 (€ rerel).

d, I-- 3- Benzyl oxy- 5- ( 5t phensACI-P,),pentyl ) ani-F qﬂ, - 5 To astirred
‘solution of 1.2 g d |-N Tf | - 3- hydroxyC (5- phenyl -2- pentyl)aniline
(4.03 mole) in 50 n‘ te fofuran is efa‘ded 193 ny. .of 50% sodi um

hydrite (4.03 mmol e); Afteycwf-m nutes of caigj rring, 1.38 g. (8.0 ol e) of
[err]-bronotol uene |s added and stirri ng continued for 16 hours. The
reaction nmixture 10 ! is{GH&H(EHplr ed, GHni. of acetic acid added to the
filtrate which is then con Lat ed 10 ara;dHchromat ographed (silica gel
benzene/ ether 12:11 as eluant) to yield 1. 43 g. d,I-

N-acet yl - 3- benzyl oxyl5- (5—$¢My+ 2- pentyl )Caﬂisl ine as an eil. nme - 387

Lerr] ' . 1 —(CHp)— . CH, | |
15 - I —CH)}— ~  CH, s F
1 —(CH,)y— T CHy N o
| —'—(CH,)——- T ZQpiperidyl «
! —(CH)y— . * d-piperidyl’
. ) 1 - ' '--‘—(CHz)',—'l . - 2-pyridy! o |
220 1 (CH)— . eyt o - W
. o '--__{CHZ). o et S
1 '—CH(CH,)(CH,),  2pyridyl
1 '—CH(CH,)(CHI),  4-pyridyl
1 —CH(C;Hy(CHp),—  * 4-piperidyl
2 - 1 —(CH)— - 4FCH, _ 5
| - { ' —CH(CH)CH)—  4CICH, - .
I . —CH(CH)CH),— . 4FCH, - - .
o U en o
0 . . 4FCH,
30 0 — . 4CICH, B
0 = . CHy. o
0 = . CeH, -
0 . — CH,, -



[err] [err] NWR (60 MHz) [err] (ppm: 7.88 (bs, 1H, NH, 7.38, 7.20, 6.84,
6.59 15 (bs, 5H, 6H, IH, 1H, aromatic), 5.0 (s, 2H, -OJerr]),

2.21-2.98 (m 3H,) 15 Ar-CH and Ar-CHy—2-07s—3H—ter+—=Cc=6—N
1.30-1.69 (m 4H, -[err], 1.15 (d, 3H, [err] -CGAr). Asolutionof 1.4 g. A~
d, | -N-acetyl - 3- benzyl oxy-5- (5- phenyl -2-pentyl)aniline, 14 m. 20% pot assi ufy;
hydroxi de, 14 m . nethanol and 10 m . 2-propanol is heated at 20 refl
on a steambath for 4 days. After cooli ng water and ethyl acetate are
added - 20 and®®he mixture.stirred for ¥ es  The organic phase js 37 =~
separated and the aqueous phase’ extra(gltkqd agar n wth wthyl acet ate. The
organi ¢ solutions are co , —concentrated in vacuo and
chr omat ographed (35 9. sil i®a gel, beni“ene/ et h@r,H{,S 11 as el uent) to yield
d, I - 3-benzy| oxy- 5- (5- phenyl 4 2- pentyl) nrll_lély?e as an oil. .
25 tn/e 3457 (mr) [err] NVR (60 M) [err] (ppMP"™?!32 (bs, 5H; aromatic),
7.13 (bs; ¢ SH, arorratrc) 6 ®1-6. 33 (m—-3H ~ar onwigefigyl 495 (s, 2H, ArCH2O),
3.48 (bs, 2Hg/ar|able 217288(m 3H Ar-CH and Ar-[err]) _
1.32-1.76 (m>4H, 30 [er? 1.14 (O, 3H,-- &P ] 5
30 Follow ng the proceduresoof Prepar ati ons' W and ®yc f.lhe 3 hydroxy 5- (W -
anilines of Preparation V are converted to 3- benzyl oxy 5-(Z-Wanilines
wherein Z and Ware as defithed in Preparation ‘O‘(CNE’IQ#\RATIO\I Y. 35
d, | - 3- Met hoxy- 5- ( 5- phenyl - 20pentyl)an| Li ne. ¥ .- - 35 The. .
procedures of Preparations Wand X are repeat ed %‘Ut’) usl’ng met hyl - bromi de in
pl ace of a-bronotoluene to §ive the titte prod@#,.: Simlarly, the conmpounds
of Preparation V are react‘ed—wr‘r‘rT'TreﬁTyT—bT'Um-de—UT—et‘l'ry'r—bTom de to gi ve
conmpounds having the fornmul a [err] 40
40 wherein Zland Ware as’ defined mﬁrmmong and [err] |s-rrethyl oro
et hyl . ' _ 3-Hydroxy-5-pentylaniline. '
. ) Olivetol (1.8 g, 0.01M), ammonium chloride (2.65 g., 005M), sodium bisulfite
(5.2 g., 0.05M) and ammonium hydroxide (12.5 ml.) are combmed and heated in a
steel bomb at 230°C. for a half-hour. The bomb is then .cooled; the contents
1S . dissolved in ethyl acetate (350 ml.). Hydrochlonc acid (300 ml. of 10"/ ) is added, 15
the mixture stirred and then the organic layer separated. The extraction is repeated "
s . two more times. The aqueous acid solution is neutralized with 6N sodium
; hgdroxlde and then extracted with chloroform (3 x 300 ml). The' combined
loroform extracts are dried and concentrated. The residue is taken up in ethyl -
) 20 - acetate, decolorized with charcoal and concentrated. The addition of hexane to the 20
. | _ residue causes it to crystallize: 270 mg.; m.p. 88°—91°C. When recrystallnzed from
: ~hot ethyl acetate-hexane (1—1) it melts at 95°-—96°C L
Analysis: Cale'd for C,\H,ON: C,73.70; H,9.56; N, 7.81%"
Found: C7364 H962 N79l°/

25 ~ 1n like manier, the compounds of PreparauonsC D,E K, M, Q, R,T,Uand 25
: CC are converted to the correspondmg aniline denvatxves havmg the formula o ‘

_ wherein Z and W are as defined in 'said' Preparations,--' -
» : ' PREPARATION W. , _
A d I-N-Acetyl-3-hydroxy-5-{ 5+ ghenyl 2-pentyl}aniline 30
3 A solution of 2.4 g. (9.5 mmole) d,})-3-hydroxy-5-(5-phenyl-2-pentyl)aniline in
3 - 24 ml. pyridiné and 24 ml. acetic anhydnde is stirred at room temperature for 45
o ‘minutes. The reaction mixture is poured onto 200 ml. each of water and ethyl
o acetate. After stirring for ‘10 minutes, the organic layer is separated and washed -
35 successively with water (4 x 100 ml.), brine (1 x 100 ml.), dried (MgSO,), filtered 35
and concentrated .to yield 3.5 g. of crude d,/-N-acetyl-3-acetoxy-5-(5-phenyl-2- .
pentylaniline. A solution of 4 LI-N-acetyl-3-acetoxy-5-(5-phenyl-2-pentyl)aniline
and ! g. potassium carbonate in 100 ml. niethanol is stifred at room temperature for
) - one hour, filtered, concentrated and. dissolved in ethyl acetate. The organic
40 - solution is washed with water, dried (MgSO,) and concentrated to an  oil which is 40
crystallized from hexane .to yleld 15 g d I-N-acetyl-3-hydroxy-5-(5—phenyl-Z-
pentylaniline, m.p. 128°—130°C
mfe — 297 (m*') _




PREPARATI ON Z. 3, 5-Di et hoxyaniline. A m xture of

3- et hoxy- 5- hydroxyni trobenzene (8.7 g.), diethyl sulfate (9.1 g.), 45

pot assi um carbonate (7-4g-) and-totuene—<(200 m.) is heated at reflux for
four hours. 45 The toluene is renoved by steamdistillation and the

| due cool ed. The solid product 3,5-diethoxy nitrobenzene is recovered by
Aration and -dri ed. 59 1,579, gﬁ?

' he solid (11 g.) .is dissolved in glacial acetic aci d (LOO m.)
waters§100 m.). Tin (I g.) is adi®a9 fol |l oned by a solutlon of 38t annous

chloride (7 g H{}gl n concentfgsed pg%drochl oric _aci d§2( % The m xture is
stirred vigor (&%H‘%Pdnet,(l{ 1964 @8 18 VD742, 6,58 a’[‘% then made

al kal i ne Wil husashsih Arpsy, 24isde 78 ﬁmra-féxf—ﬂld%trmt) hays f, 3ux 100 ol )" The
conbi ned e&ﬂ;—e@@}a{elad#lmc(m( mz ),),anzl((e\znpeme .. D.t0 glve tq/ pr oduct .

It is purified by vacuum di t REPARATICN AA.

(2- Ha ophenyl ) cycl oal k pgh§, A?gﬁ%g i tric et al. Crg
Chem, 23, "THo % (sln%a sdh&noﬁm& oyglg 1O -acet Lﬁ-hy’dﬁixfls-(i-ﬁlﬂnﬁ&proml ate

cycl oaI kyl ms'l)mlntée(wmdlqpldf)ah Gomtemh ypéreis addddi 1981 fi()% react ants to
produce t hiediugy hyds e&ﬁg %6‘@9 mutesgw m& 3. 8 ;m;t;l?{ r] 15

15 [ qpr] P%EEA\%@ it ’mﬁé‘ﬁﬁ"ﬁﬂ ,é fintondentrated 24 10

4-(4-Fl uoraﬂhafv,ﬂadgyxf senz Jether [2:1] as'e f)zeyiadm@ ta;n on cont ai ni ng
equu mol ar Hﬁmjﬂﬂsbe _ axy-ﬁi(ijdmoﬂt%neeubandmd agan on20 .

"H NMR (60 MHz) %{3‘& (ppm): 7.88 (bs; 1H, N—H), 7.38, 7.20, 6.84, 6.59

15 (bs, SH, 6H, 1H, IH, aromatic), 5.0 (s, 2H, —O—CH,Ar), 2.21—2.98 (m, 3H,) 15
Ar—CH and Ar—CH,), 207 (s, 3H, CH,—O(=0)—N), 1.30—1.69 (m, 4H,

| o
—{(CH,),), 1.15 (d, 3H, ‘CH —-C—Ar) ' .
A solution of 1.4 g. di N-acetyl-3-benzyloxy-5-(5-phenyl-2-pentyl)amlme, 14
ml. 207 potassium hydroxide, 14 ml. methanol and 10 ml. 2 gropanol is heated at .
20 reflux on a steam bath for 4 days. After cooling, water and et 1yl acetate are added 20
: and the mixture stirred for 10 minutes. The organic phase is separated and the . .
- agueous. dphase extracted again with ethyl acetate. The organic solutions are _ .
combined, dried (MgSO,), concentrated in vacuo and chromatographed (35 g. silica o
gel, benzene/ether {3:1] as eluent) to yield d, l-3-benzyloxy-s-(s-phenyl-z-pentyl)- : .
25 aniline as an o1, _ 25 -
' . m/e-—345(m+) ' : o

'H NMR (60 MHz) SCDCI (ppm) 7 32 (bs, SH aromatlc), 7 13 (bs, SH

_ aromatic), 6.01—6.33 (m, 3H, aromatrc), 495 (s, 2H ArCH ,0), 3.48 (bs, 2H .
- - variable, NH,), 2.17—2.88 (m, 3H, Ar—CH and Ar—CHz), 1321, 76 (m, 4H
30 . (CHY), 1.14 (d 3H, —C—CH,). - 30
. Following the procedures of Preparations W and X, the 3-hydroxy-5 (Z——W)- '
anilines of Preparation V are converted to 3-benzyloxy-5 (Z—W)anilines wherein
Z and W are as- defmed in Preparatnon V. :

' s PREPARATION Y. : :
35 : dl-3 Methoxy-5+(5-phenyl-2-pentylaniline. 35
: The procedures of Preparations W and X are repeated but using methyl -
bromide in lplace of a-bromotoluene to give the title product.
_ Similarly, the compounds of Preparation V are reacted with methyl bromide or
. ethyl bromide to give compounds having the formula

wherem V4 and W are as defined in Preparatlon V and Y, is methyl or ethy!

S _ PREPARATION Z , _
' ' 3,5-Diethoxyaniline.
A mixture of 3-ethoxy-S-hydroxymtrobenzene (8.7g), drethyl sulfate (9 1g),
potassium carbonate (7.4 g.) and toluene (200 ml.) is heated at reflux for four hours. 45
“The toluene is removed by steam distillation and the. residue cooled. The solid
product 3,5-diethoxy nitrobenzene is recovered by filtration and dried.




met hoxybut adi ene and hydr oqui none (1% by wei ght based on diene) is heated
in a seal ed tube at 1500C. for 10 hours. The reaction vessel is cooled, the
contents renoved and concentrated to grve—t=—methoxy-a{amnmd

5)-4(fluorophenyl)cycl o- heptene which are separated by distillation in . =~
vacuo. Hydrolysis of the ether wth 25 ~ 3% hydrochloric acid affords/Z”
3- and 4-(4-fluorophenyl)cycl ohexanones. 25 Sodi um bor ohydri de L&

reducti o of the ketones according to the procedure of Exanple 31 af f or ds =
t he hydroxysgbnpounds. In Like manner 1$W&2%orresponding 3- and 9

4- (4-chl orophenyl)csrﬁéamn 9lsisgoived Y Ravdal @diié 4160 ) afd Waér(f0DRR). 30
B. 2- (4 Fl uor ophamy () ay amrfollowed by a solution of stannous chloride (7 g.) in

30 This conpogndé}igg ﬁ s‘,ﬂoé ?B@%?ﬁ&%"%{]%? @::‘Ig%?’ﬂetl;lyds%s gh%ﬂdé’gg‘
l'ithium acgc I n -
715-9 (196 , fone @;er'{ﬁ@ prodhcy 1 £ 3 e{m‘ﬁ&.ﬁmﬁ Nea>’<ano¥?n valgEPARATI G\PCC
35 ‘ Al kyl ati on of 3 D| h droxyphenyl mer capt an. :

35 A sol ution- of 3 5-.di hydr oxyphe;}ﬂéf@e nols , 0.01 m)l e)

absol ut e "et hanol wr&eduﬁ Sraslet (ol A % t—,h,jg)(qigdg pgyédde The .
appropri at etlbr omvieusiig thedppty pﬁatBlbyc{l@lld’ernW :& d3d priatogl ¢rs=)apﬁdgtnnhmh the 10

m xture refl uxed rﬁastanti th(pmdsce the fqlbthB@nmmé%nt rated under reduced

pressure and the residue. : }i‘r act with ether. Evaporation Of t he
et her affords the product. I\e} | ow ng corrpounds are thus :
prepared: [err]- - 60 /\ 1,579,229
60 [err] - N (CHz)a \CHX' . 5 '
2 2 F
15 3 a3 _F 15
' 5 C 5 F

PREPARATION BB. -
4-Halophenyl)cyclohexanols.
Y mn A, 3-and 4-(4-Fluorogheny Jeyclohexanols. :
- 20 - A benzene solution containing equimolar amounts of 4—ﬂuorostyrene and 2- 20
' methoxybutadiene and hydroquinone (1% by weight based on diene) is heated ina -
- sealed tube at 150°C. for 10 hours. The reaction vessel is cooled, the contents
removed and concentrated to give 1-methoxy-4(and 5)-4-(ﬂuoroghenyl)cyclo-
. eptene which are separated by distillation in vacuo. Hydrolysis of the ether with )
25 .3° ‘hydrochloric acid affords 3- and 4»% fluorophenyl)cyclohexanones. 25
R . Sodium borohydride reduction of the ketones according to the procedure of '
Example 31 affords the hydroxy compounds.
In like manner, the corresponding 3- and 4-(4-chlorophenyl)cyclohexanols are
prepared from 4-chlorostyrene

- 30 B. 2-(4-Fluorophenyl)cyclohexanol 30
- - This compound is prepared from cyclohexane oxide and p-fluorophenyl
. lithium according to the procedure of Huitric ef al., J. Org Chem., 27, 715—9
(1962), for preparmg 2-(4-chlorophenyl)cyclohexanol

> s  Allation of 3.5 Ditwdroryphenyini | oy
o C ation of 3,5-Dihydroxypheny mercaptan 3
_ A solutlon of 3,5-dihydroxyphenylmercaptan (3.5 g., 0.01 mole) in absolute 5
-ethanol (50 ml.) is made just alkaline with sodium ethoxide. The appropriate
bromide of formula Br—(alk,),—W (0.01 mole) is added and the mixture refluxed
“for 3 hours. It is then concentrated under reduced pressure and the residue
- 40 extracted with ether. Evaporation of the ether affords the product _ 40
. The followmg compounds are thus prepared ' _

- OH

2

s— ('é'.kz.),f'w



61 1,579, 229

61 [err] PREPARATI ON DD. dl-5-Phenyl-2-Pentanol Mesylate. To a stirred

sol ution of 5-phenyl-2-pentanol (482 g.; 2.94 notes)—+h- - 20
hygPefuran (2250 m.) at [err] is added nethanesul fonyl chloride (300 D)
mdh a 20 rate that the internal tenperature does not rise above [err]
(tdot\al/-addition time 4.5 hours). After addition-is conplete,.the rea@,ion

i is allowed to warm to roomJienperature and stlrrlngls cgpt i nued
for a S pernate
concentrated to a Ilgint yeI I ow(aIkJ,) (2800 g. ) V\/nwch is 25 - “dissolved in

chloroform (2 1.) amt we ~br i ne (1 x 11.),- , 25

charcoal treated (50 b) r1'ed ZeU, fllterela through di at onace earth
and concentrated to agli g.ht:}mn;y@e(c){aj(cﬂ 87 g. cHPS% yireld). This ygserial
is suitable for use without further puri 1cation. Lerr] NVMR (60 Miz) [err]
(ppm): - 7.23 (s, 5H, atomarftGHERY-—5 13 (m- 1HL 30 -CHO), 2:93 (s,
~Ogleri]-[err]), 2. 42(é-h 3 (M 2H, _-[err]gy, 30 1,450-1.92
(m -4H, -[err]-),. 1.23 (s, . OCH—[err]) SlmTarIy,.thefoIIowlng
nmesyl ates ‘are pr epar e’d fr-o(ﬁ*&hpf opri at e ‘al cohoCB; 4-phenyl butanol. rresyl ate,
a yellowoil. me- (nﬁhf) o [err] (60" MHZ) [err] (ppm: 7.22
(bs, 5H, aromatic), 4084 £ (m 35 2H; - --0), 3.93 (s, 3H,
[err]), 2.40-2.82 (ml2H—CW)~), 1.51-1.93 (@gH,4H -[err]-). 1-2-octanol

mesyl ate, a col orles%gm l—C{‘lﬁﬁﬂ@m[e”] (C-‘E%{ [err]) [err] NWR.(60
MHz 4 b 2.97 s 40 S-

1. 42) Eg)rr]SH(ng)rr] CH), (O-—GFI-(-t 3H, [e_rr] [ ere,h). 1 0-2. 0 (m 10|oH rerrl).
[err] ). d-2- octanoll nesyl ate. _

1 =CH~ = . CH,
I  —CH—~  cH,
1 —CH)~ - CH,
. 1 ;(CH;)5~ o ' GCeH,y, -
15 ' 1 —CH)— . CeH, | s
1 —(CH)CHCH)— = - GH,, | '3
1 —CH)— L GHy
| b @)~ T cH,
T .t —©H)— . CHy o
L™ ACH)e— L cH,
1 —CHYe— -'-CH o |
b —_.(.CH,)—' - o 2-p1pendyl
_ 1 ——(CH,)§—; L o 4-plpe_ndyl _'"
1 ;-(CH,}— B o 2-pyﬁdyl -
25 o 1 —(CH:), e 3pyridyl : 25 ¢
ol —eH) L ey
S 7-~'—CH(CH,)(CH,), e apyhet T
| —CHCH)CH)— ~ ~ dpyidyt~ =
N . i —CH(C,H,)(CH,),— ' ' 4-p1pendyl _ _
30 1 —(CHp)~—~ ' . 4FCH, | - 30
| 1 —CH(CH)CHp),~ =~ 4CICH, |

1 —CHCH)CH)— . 4FCH,



62. 1,579, 229
52 [err] = [err] (C: 2.8, [err]) [err] NWR identical to the. 1-form WHAT

WE CLAIMIS: - 1. corrpound hav_i\ng t he—fornota— |_c| 1 J wher-etn [Ul1 ] s

sel ected from hydrogen, benzyl, nethyl and ethyl; [err] is selected from .
hydrogen al kyl having from1l. to 6 carbon atons and -[err]-[err] wherein

Is an ipteger froml to 4; 10 [err] is selected from hydrogen, @
met hyl and et hyl ; ~ . 10 [err] is selected from hydroge

-[err]-car balslkoxy haV| ng from one to fobb79a% bon atoms_in _the alkoxy gbbup
and wherein y 1s O or an I nfeger f[aqml to 4, carwobenzyl oxy, fornyl,

al kanoyl havi ng fromtm.Lo_.f_L_\Le_.ca.L-bo.n_at_on:s,.__a' kyl—*_____ " having from
one .toY six carbon- aton® and -terr]-[err]; C‘ﬂ;d 15- -{err]-[err];
Wherein x j$.an integer fr 1to4;, - - 15 Z.IS selected

from(a) al\kﬂll ene having from one to nine carbon atbrﬁs (b)

([err])“ X-[err]- wherein d@ach of [err] and [err}-ClG;Hal kyl ene havi ng from
one to .nine Sar bon atom; ith the proviso that %{Qf sunmat i on of carbon go
atoms in [erf] plus [err] i*s not gr€ater than ning?® each of mand nis O or
1; Xis . 20 selected fromthe group consistingC, 0, S, SO and [err]; and
Wis selected fromhydrogen, nmethyl, pyridyl, piperidyl, wherein [err] is
sel ected from hydrogen, flubro and thl oro; and [ P"ll']I wher ei n - [err] is o
sel ected from hydrogen and gerr] a Ls an integercggom!| to 5 and b is 0 or-.

an integer- froml to 5 wth the provi so that
_ 0 — 4-pyridyl

10

-}

L— _-_2-piperidyl . o0 e

c..'

- 2-pyridyl

TN . o 2-(C‘H )Cz |
L - T

| '15 .' | E 0 = A 3'(C;HI)C1H11 RS R ._ 15

o
|

°.
|

LA -

PREPARATION DD
dl-S-Phen 1-2-Pentanol Mesylate o
To a stirred solution of 5-p enyl-2-;;lentanol (482 g.; 2.94 moles) in tetra- '

20 hydrofuran (2250 ml.)-at 0°C. is added methanesulfonyl chioride (300 ml.) at such a 20
: - 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
temFerature -and stirring is continued for an additional hour. The reaction mixture
* s filtered and the supernate concentrated to a light yellow ail (2800 g.) which is '
25 dissolved in chloroform (2 1) and washed with water (4 x 1 1), brine (I1x1.1), =~ 2§
o charcoal treated (50 g.) dried (MgSO,), filtered through diatomaceous earth ‘and

concentrated to a light orange oil (687 8. 95‘7 yleld) This material is sultable for

use without further punficatxon _

'H NMR (60 M-Hz) SCDCI (ppm): 7.23 (s, 5H, aromatic), 4.53—-5.13 (m, H,

30 —CH—0—), 293 (s, 3H, 0—S0,—CH,), 2. 42——2 93 (m, 2H, —CH,C.H,), 30
1.50—1.92 (m, 4H, —(CH,) s 123 (.3 l-’l O—CH—CH,). '
- : Similarly, the followmg mesylates are prepared from approprlate alcohols:
) 4-phenylbutanol mesylate, a yellow oil. _
m/e — 228 (m*)

35  "H NMR (60 MHz) 3cocn (ppm) 722 (bs, 5H, aromatic), 4.08—4.34 (m, 3l
' 2H, —CH,—0—), 3.93 (s, ‘3H, sozcn,), 240—-2 82 (m, 2H, ~CH,C H), |
1.51—1.93 (m, 4H, —(CH,),—
_|-2-octanol mesylate, a colorless oil, .
[ = —9.695° (C — 2.6, CHCL). T ST |
0 . *H NMR (60 MHz) "Eg(s?la (ppm): 4.79 (bg, iH, —CH-—-O—-), 2.97 (s, 3H, 40

%H,), 140 (d, 3H, CH,—CH), 0.87 (t, 3H, CH,—CH),), 1020 (m, 10 H,

S .

5 octanol mesylate,



the sumof a and b is not greater than 5. 62

1,579, 229 62 [err] = +[err] (C=2.8, [err])
[err] NVR, identical to the 1-form WHAT WE CLAIMIS:- 1. A conpound havi ng
the formula: [err] wherein [err] is sel ectedf+oem-hydregen,—benzyl, nethyl

ang,ethyl; [err] is selected from hydrogen, al km“ﬂamiﬁ“h‘wm‘i‘ to 6 car bon
A , 10

and -[err]-[err] wherein z is an-integer

I's sel ect ed from hydrogen neth I b
625 ; LY7182397 ar bal k ) ‘
carbon atons g utheggdsk%)éggm@nd V\hereln y |s 0 or an integer froml to
4, carbobenzy IOX\SMR,fﬂénmil to&iekafoﬁyl having fromtwo to five carbon atoms,

and et

al kyl ‘havi ng from gne g 5 six carbon atons and [err] [err] arfd 15
-lerr]-[err]; %O% % er froml to 4; 15 7
I's selected fromcf’ st 1e’i'_er&'ﬁrvtml?'g‘lg fromone to nine car bon atomsv(

-[err]-X-Terr]- wherein each of [@rr] @p'd [err] is alkylene having from one
to nine carbon atons, with the prfviso] t'hat the sunmatlon of carbon 20
atons gn [err] plus [err] i t han nine; each of mandgn is 0 or
1, Xis 20 selected fromt: sting.of 0, S, SO and [err] and W
1s selected from hydrogen, neth |, piperidyl, wherein [err] is
selected from hydrogen f U(hr- : W’Id 25 : .

[err] B U N 25 wherein [err] i s selected
from hydrogen and | - Rg | ~

wherein
Y, is selected from’ hydrogen, benzyl, methyl and ethyl i
. R is selected from hydrogen, alkyl having from.1 to 6 carbon atoms and
o '—-(CH,) ~—C,H, wherein z'is an integer from 1 to 4;
10 R is selected from hydrogen, methyl and ethyl :

' - R, is selected from hydrogen, —(CH,),— carbalkoxy havmg from one to four
carbon atoms in the alkoxir group and wherein y is 0 or an integer from 1 to 4,
carbobenzyloxy, formyl,:a kanoyl having from two to five carbon atoms, alkyl _

: having from one to six carbon atoms and —(CH,),—C,H,; and

15 —CO(CH,) +—C:Hj; wherein x is an integer from 1 to 4; . - 15 .

. Z is selected from' e
' (a) alkylene having from one to nine carbon atoms; ' - - d
(b) —(atk,),—X—(alk,),— wherein each of (alk,) and (alk,) is alkylene having -
from one to nine carbon atoms, with the proviso that the summation of carbon: ~ - ;
20 .atoms in (alk,) plus (alk;) is not greater than nine; eachof mandnisQor1; X is 20
- selected from the %_ up consisting of Q, S, SO and SO,; and
o W is- selected rom hydrogen, methyl pyridyl, pxpendyl

<O
- wherein W, 1s selected from hyd_r_o_g_eh, fluoro and chloro; and
_ / (C*'z_')a\ '
s "_'_"""C"" oW, 25

\ (Cﬂz) /

- wherein le is selected from hydrogen and

10

a s

R Tl

a is an integer from 1to 5 and bis O oran integer from 1 to 5; with. the provxso that _
the sum of a and b is not greater than S. _



[err] a i
wth thg
1,579, 22
& PERKI

an integer froml to 5 and b is O or an integer froml to 5;

63 (\

63 STEVENS, .HEW.ETT

oviso that the sumof a and b is not greater than 5.

@#artered Patent Agents, 4 1,579,229

62

5 Quality Court, Changer Ren~ L WC. 2. Printed tor Her
el Yoaite fc =28, Lhicl,)

Stationery Ofice bydnNmrGdeHtics to
the Patent O fice, 25 Sout hanpton Buil di ngs, London, WC2A | AY,

copi es may be obt ai AT WE CLAIM IS:—

. A compound having the formula:

wherein
Y, is selected from hydrogen, benzyl, methyl and ethyl; .

Maj esty s

hE b formLeanm ngt on Spa, 1980. Published by

from whi.ch

e

R, is selected from hydrogen, alkyl having from 1 to 6 carbon atoms and

—~—(CH,),—C,H, wherein z is an integer from 1 to 4;
10 . R, is selected from hydrogen, methyl and ethyl;

10

R, is selected from hydrogen, —(CH,})I,— carbalkoxy having from one to four

carbon atoms in the alkoxy group and w

erein y is 0 or an integer from 1 to 4,

carbobenzyloxy, formyl, aikanoyl having from two to five carbon atoms, aikyl

having from one to six carbon atoms and —(CH,)—CHj,;

15 ~—CO(CH,),_,—C.H,; wherein x is an integer from 1 to 4;
Z is selected from
(a) alkylene having from one to nine carbon atoms;

and
15

(b) —(alk,),—X—(alk,),— wherein each of (all:g and (alk,) is alkylene having

from one to mne carbon atoms, with the proviso

at the summation of carbon

20 .atoms in (alk,) plus (alk,) is not greater than nine; eachof mandnisOor1; X is 20

selected from the %roup consisting of 0, S, SO and SO,; and
W is selected from hydrogen, methyl, pyridyl, piperidyl,

—<: : —W,
wherein W, is selected from hydrogen, fluoro and chloro; and
CHy .
. / ( 2)&\_
| \.
(C Hz)b /

- wherein W, is selected from hydrogen and

O

25

a is an integer from | to 5 and b is 0 or an integer from 1 to §; with the proviso that

the sum of a and b is not greater than 5.

¢

P
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