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St at es of} Ameg a(3lp<f;on2§§wn kcafldWo. 987 &0t , New York, State ,,;;*/

United Stwates- BoFFileaay Mi9 19mr eby decl are the invention, for/§ ;~

pray that a paiseni3iyesavétiof kaplicatod No.7$7 928nd t he et hod by vvh| Y
5 be perf,n.[ meS@) Fited 15 dapaki 19V Zinl ar | y descri bed i n and by t -
st at enent : 5 Thi38) Usited Statesrof Aalesitax@ISh 0 cert ai n novel qui nol |-

internediates in Wﬁmﬁdaﬁn&cmwwfpﬂbhshed 12 Nov. 1980 -

1, 9- di hydr oxyoct ag’% £8/RRPHH2nol i nes, 1- hydroxyhexa-
hydr obenzol[ e¢] qui n I‘l‘ée’g(‘B P’Hﬁés ~and

1- hydr oxy- t et rahydr ob {40 ‘éﬁ‘? Fﬁ%ﬂ?%’ésﬁpﬂ eof useful as
50 2 @ as

CNS agents, especially as

hypot ensi ves in mammal s, i nc 6 g 4‘&) 10 treat ment of
gl aucoma and as diuretics. 630 20521/ 77 -
(Serial No. 1,579, 228) cert g38 &g& 4% guté}qﬁl ngsf,?%s

1, 9-di hydroxyoct ahydr o- 6H benzgf c] qU| nolines (1), | -

hydroxyhexahydro 6H benzo[ c] qui nol i ne-9(8H)-ones (11) and 1- hydr oxy-
(54) NOVEL QUINOLINE COMPOUNDS, INTERMEDIATES IN )

__i . : THE PREPARATION OF HEXAHYDRO BENZO [C]
E _ - QUINOLINES :
-' ? (1) We, PFIZER INC a Corporation orgamzed under the laws of the .

State of Delaware, United States of America, of 235, East 42nd Sfreet, New York,
State of New York, United States-of America, do hereby declare the invention, for
which we pray that a patent may be granted to us, and the method by which it is to

5 be performed, to be particularly described in and by the following statement:— 5
This invention relates-to certain novel quinolines which are intermediates in
the preparation' of 1,9-dihydroxyoctahydrobenzolciquinolines, I-hydroxyhexa-
hydrobenzo[clquinoline-9(8H)-ones and 1-hydroxy-tetrahydrobenzolclquinolines

and derivatives thereof useful as CNS agents, especially as analgesics and :

‘10 tranquilizers, as hypotensives in mammals,’ mcludmg man, as agents for the 10
treatment of glaucoma and as diuretics.

In our co-pendinig Application No. 20521/77 (Serial No. | 579 228) certain
benzolclquinolines; namely, 1,9-dihydroxyoctahydro-6H- benzo[c]qumolmes (I 1-
: hydroxyhexahydro-6H-benzo[c]Cl“molme-9(8H)-ones (ID_ and  I-hydroxy-

15 tetrahydroquinolines (IV) have been found to be effective as CNS agents, especially 15
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

20 precursors therefor. The above-named compounds and their derivatives have the 20
formula¢ I, II and IV. Compounds of formulae III and IV are precursors to
compounds of formulae 11 and I. )

x3}



15 t et rahydroqui nolines (1V) have been found to be effective as CNS
agents, especially 15 as anal gesics and tranquilizers, as hypotensives,
~—which-are non-narcoti ¢ and—f+ee—ef—= addiction liagbility, as agents

for the treatnment of glaucoma and as diuretics. Also *

C
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a is an integer from 1 to Sand bisOor an integer from 1to 5 'with the proviso that
the sum of a and b is not greater than 5; and the ketals of compounds of formulae
1L, 11l and IV wherem the ketal moiety has from two to four carbon atoms.
Also included in the invention described in co-pending Application No.
20521/77 (Serial No. 1,579,228) are pharmaceutically acceptable acid addition salts
of compounds of formulae I and II. Representative of such salts are mineral acid
salts such as the hydrochloride, hydrobromide, sulfate, nitrate, ])hosphate ; organic
acid salts such as the citrate, acetate, sulfosalicylate, tartrate, glycolate, malonate,

maleate, fumarate, malate, 2-hydroxy-3-naphthoate, pamoate, sahcylate, stearate,

phthalate, succinate, gluconate, mandelate, lactate and methane sulfonate.
Compounds having the formulae 1, II and III above contain asymmetrlc

centers at the 6a- and/or lOa-posmons There may be additional asymmetric

centers in the 3-position substituent (—Z—W), and 5-, 6- and 9-positions.

because of greater (quantitatively) biological activity. For the same reason, the
trans(6a,10a)diastereomers of compounds of formula I are generally favored over
the cis (6a,10a)diastereomers. As regards compounds of formula II, when one of R,

_and Ry is other than hydrogen, the cis-diastereomers are preferred because of their

greater biological activity. As regards formula IV compounds, asymmetric centers
exist at the 9-position and in the 3-position substituents. Among the enantiomers of

‘Diastereomers with the 98-configuration are generally favored over the 9a-isomers

a given compound, one will generally be favored over the other and the racemate

because of its greater activity. -The enantiomer favored is determined by the

procedures -described herein. - For = example, the /-enantiomer of

5,6,6ap,7,8,9,10,10aa - octahydro - 1 - acetoxy - 98 - hydroxy - 6 -'methyl - 3 - (5 -
phenyl 2- pentyloxy)benzo[c]qumolme is favored over the d-enantiomer and the

-racemate because of its greater analgesic activity. For convenience, the above
‘formulae depict the racemic compounds. However, the above formulae are.

considered to be.generic to and embracive of the racemic. modifications of the
compounds of this-invention, the diastereomeric mixtures, the pure enantiomers

"and diastereomers thereof. The utrllty of the racemic rmxtures, the diastereomeric

mixtures as well as of the pure enantiomers and dlastereomers is determmed bythe ..

biological evaluations described below.
ur co-pending Application No. 35905/79 (Serial No. 1,579,229) relates to
intermediates of the formuila (V) useful in-the preparation of compounds of
formulae I, II, IIT and 1V. -
The present invention is to mtermedrates of the formula (VII) which are useful
in the preparatron of compounds of the formulae L 11, Il and IV and whlch may be

t at the 9-position and in the.
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30 a given conpound, one wll generally be favored over the other and
the racenmate 30 because of its greater activity. The enantioner favored is
determ ned by the procedures described herein. For exanple, the
| -enantiomer of 5,6,6a[ERR],7,8,9, 10a[ERR] - octahydro - | - acetoxy -
[ERR] - hydroxy - [ERR]- 1y| - 3 - (5 - phenyl - 2-
tyl oxy) benzo[ c] qui nol i ne™i s favored over <t he d-enanti omef and the 35
emat e because of its greater anal gesic act|VLty For cohvenbence~/the
ve, 35 fornulae deplct t he rpﬁsgg"conpounds Fbmever the %pove )
f Or NeH=ErE==frfmEr—t-o+ SO TR Lhe=macen c
modi f i catfre f°‘}@ H’té it nﬁ%@w e &fnwls (Y)rﬁbmtmeumdlattdsef dura;gi ereoneric
m Xt ures, p?' B 2N ¥eig formyla d‘astereoners thereof.  The utlllty of
the racemc nlxtures the diastereoneric 40 . i xtures as well ‘as of the
pure enantioners and di astereoneQs |SO$¢tern1ned by the. 40 QJoIoglcaI
eval uat i ons descri bed bel ow: Curwco pendi ng Application No 35905/ 79
(Serial No. 1, 579, 229) rel ajes. toNergedi ates of the fornmula (V) usef-ul
in the preparation of conpoURg lae I, I'l, 11l and IV. 45

The pPresent invention is to in pAat e of the fornula (Vi) &hich are
useful 45 in the preparatlﬁ of'%onpoundspnﬁ the formula&)l, 11, 111" and
IV and which may be - 4 R | 1, 579, 230

4 prepared fromthe internedi atesRGof the formula (V). The i nterrredl ates of
our co- pending Application No.'have the fornmula;- [ERR] 5°

5 and t he ahdithsrintetiiediates of fhenesens ipveatign. hayg BsPElazVe the formul a: - [ ERR]
wherein [ERR] and Z-W are as defined above; to - [ERR|] is selected
from hydrogen and forrryl0 and _ ' 10 [ERR] is selected
from hydrogen, nethyl, e A'begfyl' Asynnetrlc centers nay exist in
intermediates V, VI an&”VI1 2 HOS|t|on and in the 7-position

. substituent (-Z-W. and, of “al5 other positions, e.g in the

1- position substituent. 5qg;1hjtions_|n formul ae V-VI I corfespond
O

to 15 the 6- and thep3 pu@l

respectively, of @gypounds having
formulae I, 11, III and f _ ' ' '
. _ N Z-W
Rs'nnsﬂ
wherem S ) o B .
_ Ry R R. and Z——W are as defined above, o ' . . :
10 . Ry is selected from hydrogen and formyl; and : : 10 -

Y is selected from hydrogen, methyl, ethyl and benzyl.
Asymmetnc centers may exist in intermediates V, VI'and VII at the 2-pos1t10n
-and in the 7-position substituent (—Z—W) and, of course, at other positions, e.gin
: - the'1-position substituent. The 2- and. 7-pos|t10ns in formulae V—VII cérrespond to :
15 %l{,e 6- and the 3-pos1t10ns, respectwely, of compounds having: formulaeI ILIand 15
Favored, because of their greater biological activity relative to that of other
compounds described herem, are compounds of formulae Iand II where Rand R,,
are as defined above; - -
20 ~ .. R, is hydrogen or alkanoyl; : ' ) e 20
: Rs i$ hydrogen, methyl or ethyl; S : :
and each of R, and R; is hydrogen or alkyl
Z and W-have the values shown below

25 . .a]kylene having from5t09 — — HorCH, ' L 3 25 |
C carbon atoms -~ . : - . o ' v
-alkylene having from 2 to 5 — —  CgHy, 4-FCH,, 4 |
_ ' carbon atoms = - - ClC,-H., 4-pyridy1
: —(alk,),; 0—(alk),, ‘11 ,CH,4FCH, 4 -
30 ' 1. 2 ? ' (1) .'%d :H"*‘;y“‘dy‘ S A
—(alk)y—O—(alk)— 1 1 {HorCH,
, ' 0 1 |[Hor CH,
1 0 {HotCH,




| V. Favored, because of their greater biological activity relative to that
of other compounds' described herein, are conmpounds of fornulae I and Il

wher e : s hydrogen or

al kanoyl ; ' 20 [ERR] is hydrogen,

met hyl or ethyl; and each of R4 and R is hydrogen or alkyl; Z and W have v
t he val ues shown beI oOW. m n. W 25 al kyl ene havi ng -
from5tqQ 9 - «+» ~ Hor [ERR 25 carbon atons al kyl ene

havrngfrom?t_ 5°- [ ERR]

[ERR], 45790345 bon at ons

¢ 4 pyrl rre_q' ompo ndg )o_ for u!g;l ﬁl{" e vorJ;: wogj g’d
30 0 : [ERR] , 4-p I’I ere ncR tepresentS hydroxy and- h@ave e tran %o w 0
{Hor [ ERR] } 1,5 f\ge compound?;)f formul)::l II are those wherein R, is oxo. red '

conpounds of for mul a | Eapeeialiy) peeferfed vane ﬂwscpmmmdctemplamds b feaimelbo ¥ @ndier ei n
R represents; h roxywhf@h |ch ave t e rans configuration. Preferred 5
conmpoundg of romul a || ;f [ERR] is oxo. Especially "
preferred are those pr. qgﬁ ge{,}rrpou d’s of formulae | and Il 5 vvherel n:

5 Ris hydroxy: (formul a&hs methy)aor grét®R] i s h drogen or acetyl [ERR]

0 is hydr: thyl pp ethyl; 10
hyﬂr logen | ERR} s met Iﬁﬁl gxd ﬁf?’mavmg rom2to$ ca n axgo)m 1st éﬂd or
et hy when Zis ——(al ) —O——(alk where d #is' @avr ng
from2 t 0 5 -car bon A0 frdfi fBurdIoaimeEl catBon Zitgms) Wi Ihydrogen or phenyl and
when Z is alkylene having from five to nine carbon atoms, W is hydrogen.
15 - Additionally, the favored and preferred classes of intermediates of formula VII 15

are those compounds having formulae which serve as intermediates for the favored .
and preferred compounds of formulae [ and II.
The compounds of this invention of formula V are prepared from
, appropriately substituted anilines, e.g., 3-hydroxy-5-(Z- W-substituted)-anilines
20 (VIII) or derivatives thereof in which the 3-hydroxy group is grotected by a group 20
(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
. do not cause undesired reactions at other sites of said compound or of products :
¥ 25 produced therefrom. Res)resentatlve protective groups (Y,) are methyl, ethyl, 25
benzyl, substituted benzyl wherein the substituent is, for example, alkyl having
from 1 to 4 carbon atoms, halo (Cl, Br, F, I), and alkoxy havmg from one to four
. carbon atoms. '
The exact chemical structure of the protecting group is not critical to this
.30 invention since its importance residés in its ability to perform in the manner 30
. described above. '
The selection and identification of appropriate protectmg groups can easily
and readily be made 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
35 the above-illustrated reaction sequence, It should, therefore, be a group which is as
easily removed to permit restoration of the hydroxy groups. Methyl is favored as a
protecting alkyl-group since it is easily removed by treatment with pyridine hydro-
chloride. The benzyl group, also a favored protecting group, is removed by
catalytic hydrogenolysis or acid hydrolysis.

)

40 When Z is —(alk,),—X—(alk,),—, Y, is preferably benzyl ora substltuted - 40
. benzyl group since it can subsequently be removed without detrlment to the Z
group.

The protected aniline derivative (VIII) is then converted to a compound of
formula I1X by known technology as described herein.
45 An abbreviated reaction sequence (Flow Sheet A) for preparing representative 45 .
compounds of formula V beginning with-a 3- -(protected hydroxy)-5-(Z—W-
substltuted)amlme (VIII) wherein —Z—W is OCH, is- glven below oo

-)



when Zis -([ERR]),-O[ERR]-wherein mis 0 and nis 1, ([ERR]) is alkylene
having fromfour to nine carbon atons, Wis hydrogen or phenyl; and when Z
~4s-al kylene havi ng from#tve—+to—ninecarbon atons_ Wis hydrogen. 15
Addi tionally, the favored and preferred classes of internediates of fornula
M | 15 are those conmpounds having fornul ae which serve as internedi ates
or the favored and preferred conpounds of fornulae | and Il1T The conpounds
\ ‘this invention of formula V are prepared from appropri at‘bl y, §ubs i tuted
anrlrges e.g., 3-hydroxy-5-(Zz- igu&s)trtuted) ani | i nes 20 (VI )™or
deri - Ydroxy group i s protect ed’lﬁ,f a group
20 ([ERR]) easil y(xjggovabl eto regenerate t he he,rgoxy group. Suitable
"~ prot eFMngr ups jar e t hose i ch do not interf wi th subsequent
react e€ai gAR- (pr ot ect “hydr oxy) - 5- subst )t ut ed’ ani qug)%o and whi*ch
can be rékoved @r cond Cﬁb@j 0o not Eauds und eactions at
ot her . sttes of k& orrpo 8ducts ’ prodguced t herafrom .
Represent at pretectS ve gro [ ERR]) areset b\ |- 25 ‘benzyl ,
substi t.ut e@%nzyl V\herwﬂm thg@u&bstr tue®H30 s, for dkanpl e‘h al kyl havi ng
froml to 4 carigdiatons, halo (O, Br, ), and al koxy havi ng from one
to four carbon atons.. The exact chen1 cal structure.-cH the protecting .group
is not critical- nventi on si: ce-its i nportancé resides in
its ability to & =CH- CCKDR escri befl above. . The sel ection
and identificatfon of approp'rate @“ tecting- groups can easily and readily
be made by one skr IIed n the rt é abrl Q effecti veness of a
' ?ﬂe@ ned y enpl oying such a

group in 35 the above-illustr tgd,géw H n sequgnce. |t shoul d,
therefore, a grQup which is 3 yB noved To permt- restorati on of
t he: hydr oxy/ gr oupst phyl is favored as a prot eggnng al kyl. group .since it

.-1s-easily fenoved by t fjeat ment diine hyd 3chloride.. The-ben zyl
group, al o a fpx ROt ect i ‘g g’hlo@gbt?&r emoysq_by cat 8@9 v

~hydr ogen

|d hydr ol y§2 k.40
- ([ERR])F ' é)s

s )g eégbl y benzy
group sfn ar | noved to the zZ
gr oup. Thgﬁqébot ect ed Zé:r l'i ne' d8rTvative \pHO) ist heN conv%?‘t ed to a
wn technol ogy as descri bgd her
&Z%%ﬁugnce (Fl-ow Sheet A) for preparrﬁé1 }:ﬁ :
"begi nni ng _vvi(Xh a (prot ect ed

x
I'I'I
A\l

_An abbNevi at ed reactr
represeftative (v45g)corrpounds of forrrul
_hydroxy) 5-(Z-W

Br‘-— (a“(Z)n—W
Kow
R4 Wf(alkz)n‘o. _

o= —y
R° in the above flow sheet represents alkyl havm from t
atoms. (R;, for the purpose of illustration in the overall l§ low Shggte |sor%§'e‘;:$gg _

as hydrogen. However, in the sequence VIII —]
- ¥ hydr% eng m%thyl or ethyl)) afence. ~ X or VIl - V—B x
€ >-substituent of formula VIII compounds can be grou —Z—W
. compounds of formulae Il or I, or a group readily convertgtble lt)o said roﬂ;eam{sgelﬁ :
the Z moiety of group —Z—Wis —(alk,),—X—(alk,),— wherein X is O or S and
each of m and n is 0, the: S-substituent, when W is hydrogen, is —XH (i.e., OH or '
10 . SH)or a protected —XH group of the formula —X—Y, wherein Y, is as defined 10

can be’



substituted)aniline (VIIl1) wherein -Z-W is [ERR] is given bel ow 6
1,579,230 [ERR] (1 X) Rin the above flow sheet represents al kyl having from
one to six—carbon atons—(LERRl—for the purpose of illustration in the
overal |l Flow Sheet, is represented as hydrogen. However, in the sequence

VIl -* Xor .VIll- V- [ERR] can be 5 hydr ogen, nethyl or ethyl.) .
5 The 5-substituent of fornula VIIlI conmpounds can be group -Z-W desired L(@
i n conmpoynds ofc for'mulae Il or 1|, or a group readily convertible to said
group. Wién the Z tmi'ety of group -Z-W is.-([ERR]) -X-([err]- wherein X

is 0 or Sand_ghdh of mand nis 0  the 5L ituent when Wis hydr ng@_ﬂﬁ_
is -XH (i.e., OH or alid¥e. WhenSificourse, a- Miee(ﬁd)m%—ﬂﬂ@ Wosherdiremfisgy misPDa

- i- d Wds hydr it substituent becomes —(alk,),,—X—H. The —XH group
1X[ E 5 R]2 B%Wer ern [ ER@admmhgsgo&vﬁgwplm ected in t‘a%)mzngm Széribeﬂﬁ%%ve. ' L Z-Wis

, 979, " The appropriate 3-hydroxy-5-substit ine sseﬁbo@ﬂh‘é §:§¢ted,_. Vi .
-([ERR] ) - X-[ I‘;I?B] ) - V\pifeibity il the fofin df defivdtivedin ahidh Wel3shydioyglgrogio@nd $-Blroxy” 5 - .
5-substi fuent. becomemup (II[BQRH})?re(em@ is Trotectpt-ay montipned abaye dmordee o gthjeve

i isfs kyl to lgl acetoacetate, iil the
protected in the mﬁﬁ%??e gge&c&gxgz%v Ib%\#dzt e ¢ .5‘3?&5?&@4 -I{3-protected hydroxy)-5-
3- hydr OXy- 5- SUDSt i t GAvAGuEl ehishi 3 (Hy e X S TR Foadtioh o SAea oontuctod i a
preferably in fohe f ecantionfindesdivent sucieas banzenkioe foliche attempelnmrey of)frompbéand 10
5- hydroxy -5 .group iswqg,s{eng;e@xetg@m%u eggf hm‘%:@tl'gwdasc lﬁ?ﬂﬂq‘gmﬁlﬁé W8 i n
order to achi eve satTaR kLRGeSl Bl 30 AR TR
e.g., an al'kyl acet easdvhinbfeby-produch vald COMRE thetdis GCRterCreaioldl L CorRdfRMivée t he
correspondi ng {ERR] kgﬂw oft watered- $ughimomoleclar sieMss cart ¢ emiployed, as can other . 15

Y

ani | i nol - [ ERR] - acr y PeiYsats "{‘%Zh.'l" fb azeotropif spnqy ﬂ%‘ﬁ‘&_‘l Lconducted in a 10
reaction-inert so_l_v_qg._tef%t ! féﬁ%%ﬁﬁéﬁ% E‘]{,stfg d %{ff:"iﬁ'ﬂg : %ﬂ’egjéﬁa:}fﬁjf rom
edtifoads T fof ddié) dervesionigi t i ons

]
L
about ~ 10 [ERR] t gatisfatofyeyieit of fdsUdT Foatuldel X i Xed

which result i20r emwvﬁ@f l')é productr f\'/\l/%t er. ,Be_n,z%n% nd-rt ol.%ensm%rr‘eem 20
effici ent sol vent s S %Erb%ﬁgo (%‘eil;ef:tg%ﬁ fu ed i @@Q‘:g sv.#} %ugggrlli‘;é;giono the
temperature, since Ghifie RBittto HeG @Bhdingrﬁ@\MEiiliﬁ B PR,)-Rer e GOl

O her neans of wat etwengnperebnt- exaess edff alkyli petddster -is us \safficieht tatacliieve such

reaction. _ : .

The alky! g-anilino-8-(R,)-acrylate (IX) is then reduced to the corresponding -
alkyl-3-[(3-protected hydroxy)-S-substituted anilino]-S{R:}-propionate (X) by, for -
example, sodium borohydride-acetic acid and catalytic hydrogenation. A preferred

30 catalyst is platinum dioxide since it conveniently permits the reaction to be carried .30
' out-at low pressures, i.c., at pressures under 50 p.s.i. Other catalysts such as noble
metals, e.%., ‘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
.35 catalysts, this step can be carried out using homogeneous catalysts such as 35
Wilkinson’s catalyst, tris(triphenylphosphine)chlororhodium(I). - - A
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
40 groups of formula VIII .reactants. - S _ . .
g .~ 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-RRy-acrylate in acetic acid. The reaction is conveniently carried out by
reacting equimolar quantities of the alkyl 3,3-R,R,-acrylate and disubstituted
. 45 . aniline (VIII) in from 0.1 to 2 equivalents of glacial acetic acid at temperatures 45

ranging from 0°C. to the reflux temperature. - _ .
Alternatively, compounds of formula V—B may be prepared directly by
N condensation- of equimolar quantities of VIII with the appropriate substituted
~ .. acrylic acid (R,R;C=CH—COOH) in pyridine hydrochloride at- 150°—200°C. :
50 .. In addition, when the R,,R, groups are both alkyl, treatment of VIII and the 50
~ alkyl R,R, acrylate in a reaction-inert solvent, e.g. tetrahydrofuran, with mercuric
- acetate followed by reduction with sodium borohydride gives X. N
., - Direct conversion of compounds of formula VIII to ¢ompounds of formula X
. ‘is-also conveniently achieved by treating a 3,5-(diprotected hydroxy)aniline hydro-
55 chloride ‘with an- excess ‘of an allgrl-acetoacetate, e.g. ethyl acetoacetate, in the - 55
presence of sodium cyanoborohydride in a solvent such as methanol. = . '
- The alkyl 3-anilino-3-( '-)-g;'opi'o_nate (X) is then cyclized to the corresponding
2-(R,)-quinolin-4-one {form_u 4 V—A or—B) by means of a suitable cyclizing agent -
o such :as polyphosphoric acid (PPA), hydrogen bromide-acetic acid, sulfuric acid, _
60 oleum (fuming sulfuric acid), hydrogen fluoride, trifluoroacetic acid, phosphoric 60
- acid-formic ‘acid and others known to those skilled in the art. In a modification of
this conversion, the alkyl 3-anilino-3-(R,)-propionate (X) can be converted to the
corresponding acid by, for example, saponification of the ester followed by
acidification, prior to cyclization. :
65 The ether protecting, or blocking, groups on the 3-(and 5-)hydroxy groups can 65

as nol eclil ar sPeves sitisfactory eqppersigusd Acetie acidh isouspdin catalyte amounts to facilitate 25

T
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sol vents which permt azeotropic renoval of water. Favored protecting
groups for the 3-hydroxy-5-substituted aniline reactants are methyl, ethyl
-and benzyl groups~si-ree—the—ethers-are easily prepared afford Satlsf actory
yi el ds of conpoundy of fornulae | X and X and are convenlently 20
renoved. N
Q The al kyl [ERR]-ketoester, preferably one in mhlch t he alkyl group has
dm one to six carbon atonms, is generally used in excess tb |n§ure\HPX|wum
e§S|on of the anlllne reactq 99_ t he correspondi ng al kyl

at fcy ion th s
liénsi"%? R st T accory

reaction. isTénmdadt dt mnpekaurres {.r%RR]smtb atlthd eefl(X domperatirlen reduced "t 0

the dorre lis. 3= m? onditignshsch t ast ed S
“anilinol - m lgj g{%&@a¥% a%@“‘“’ft(?f" “ﬁ? ?%“j cleayage ofithe nd
~ bor ohydr i de- aGernhtveBCthl tifgdralpH(bf grolpiyHan 86 Redtob & Subsbaqutheiber 1 ed 30
‘catal yst it qyblmumeaq!lmmﬁilxﬂeobmmcecld-acemelamém alsotal fyvopeeragedt ort he reaction to
be cHtri e(gebbc" ng(pt shie stage plofie gralbayntbssis. The reaction s casied putsasundeld 50 p.s.i.

Q her cata v@t&raﬁﬁé‘:@nt@%dﬂo@ fydﬂ&il@la(?id grﬂme @h&%ﬁl@hﬁ@ otpﬁ)Hr@dl um rhodi um
suppor t ed bﬁd’mxdld”lé‘dnpﬁ(h&éd& rerfid/8 pRgectifi€ ethetl godis Wich Bs REBFA WA exhylof hydr ogen

of al kyl
ggcld in agetic sf act or y

L4

rangi ng f eeypsithent hvergmpurebupﬂrortsl msphenylcg,r?:&els‘;%hey 2000 p.s.i. In
2‘?2;3!122 mlgms % ed on c@gkg%nwg glggjﬂazn_&%at al. g;t s, this
W | ki nson eentmai tystagndtdbbenéylxtio hsensy m finin readatykit aélimiymﬁ an(l). O course,
when t he profief ‘?f Fb@él n@rofsfatsl&}tlﬂ Kutped benzyl ,

cat o S R H itﬁaf;@%rmw g S s Foazon,

rret hyI or cedbhy ygdldﬁdﬂﬁles'iﬁvﬁerﬁl E€IN-& am,xprg Gab RImOfwALaSTiveOr t he 3- and/or

dr oxy C!ll(bon atomgbxm: looﬁmthdrermbra Mtd: alkyl Debﬂmdnhlm:oformate The

40 ern Xy '(ﬁ?lg’@g g fdefi gg? {gﬂ % Eensy ect|y from
corrp nds d@l‘gl iva ?éf é‘?iEh E\z toelfn%()@-qg‘lé Risubdtit: alko?vﬁlvgsla ﬁﬁ%’% d th-an

al kyl 3, 3-cpiaptiindaaanyif ddsized nemgmﬂ zeda:a corf'E ndi I(Nenbsnﬁudag)nvenl ently

carrl ed oGt(P cied 2 Byqrony)- fedr '@soptwlct idg |pKigH - to

RR]:- iyﬁ{z{ %‘¢ ng J6 tgF‘leﬂ*l'&‘(?m ces maxigyym cy Eatmla 4% 0 from 0. 1to 2
eqU| | ent’s @as foxﬂﬁﬁtvma.fdhdhatydioeﬁgeﬁ@&rtg&a@s are pfotecte@ngi Ny’ f rom OC.

" to the refahdijn wtu eheammsn amlnt ersnlastltutedlwh @obuﬂmmehs toate ovithul a. V- B may' be

a ompo the
pr epar ed’ gﬁmx &% g %%B&E:g"%lﬁu BB 1§ E{;’y_‘@ §1Phy : rgW!lwg OL VIIT with the
apprggarlatot Lﬁgp )f é;f @é ﬂ | |n§
hydr 0chl orgtalp ifipreden EeRjitrogded atom 1s unchalnge htslrea:ttloﬂmet?anl; h‘e [ ] groups
are both Alesi 11 betsplggg re@evetj/py treq;_mgltm?g hydyobromic acid-acetic acid
ora y Of a variety of acids or bases. Removal of the benzyl Erotectmg group by
. treatment with tri uoroacetlc acid also removes any N-carbalkoxy group present..
40 When the —Z—W substituent of formula V compounds is —XH(X=0o0r8), 40
- and it.is desired to have said —Z—W substituent represent, in compounds of -
formulae II or 1, a group —X-—(alk,),—W wherein X is O, S, SO or' SO,, and W is
as previously defined conversion of group —XH to group —X—-(ali(,),,——W is
conveniently and advantageously undertaken at this point in the overall reaction
45 - sequence. Thus, the 7—XH group of formula V—B above represented, for the 45
purposes of 1llustrat10n, as —OH, is transformed by the Williamson reaction with _
the appropriate bromide [Br—(alkz),,—W] mesylate or tosylate, to. group
—O0—(alk,),—W (formula V—C).
. _ Similarly, when group —Z—W of formula Vis —(alk,)—X—H, its conversion "
50 to —(alk,)—X—(alk,),—W wherein n is 0 or 1 and W is other than hydrogen is 50
: convemently undertaken at thls stage of the reaction sequence via the. Wllhamson -
reaction. .
- A variety of groups, such as those mcluded within the definition of R,, can be v
used in. place of carbalkoxy or carbobenzyloxy in th1s favored method to mask the
-85 nitrogen against protonation. - . 55 .
Group R, if not already present in compounds of formulag V—A, V—B or
. V—C, can be introduced prior to formatjon of the hydroxymethylene derivative
.(formula VI) by reaction with the appropriate Cl—R or Br—R, reactant according
_ to known procedures. '
60 " Compounds of formula V and, of course, of formulae V—A,; V—B and V—C, 60
are converted by the following 1llustrat1ve séquence: (Flow Sheet B) to rep-
. resentative compounds of the formula VII (R;=H in the illustration). = -~




al kyl [ERR] acrylate in a reaction-inert solvent, e.g. tetrahydrofuran,
with mercuric acetate followed by .reduction wth sodi um borohydride gives

X Direc C-0 M -8S4-01—0 G-SHFR-OHHE -BF-FH-o—V 6—E0 )
is also' conveniently achieved by treating a 3,5-(diprotected ~
hydr oxy) ani | i ne hydro- 55 chloride with an excess of an al kyl {6
acetoacetate, .e.g. ethyl acetoacetate, 'in the 55 presence of sodium

cyanoborighydrige in a solvent such as methanol. The al kyl
3-anilino-3-([ ERR]) - propionate (X) is t hens7gyed i zed to the correspondi ngg
2- ( R4) - qui nol +Fa—Z—ere—-orfttar—vy—A—ot—B—hy—Treans—of—a-surtapteTyct Tz
agent such as pol yphosphori id (PPA), hydrogen broni(Qffe- acetic q¢id,

sul furig acidT 60 «p @l eurd fun ng_sulfuriéXaCid);;hyqroge
trifIuoroacetiéogbsgﬁeghOSp_OriC1_ 60 -aci d-|f or ni ¢ “acjd

those skilledyin Bhe art. Maa modificatjjon @b @iylge cOMweuss
3-ani | i.no-3-([ ERR) - pr opi g an dgégégieéggdgLo tH? _
acid by, for exanple, sapgwif] ‘of  theNg¥H er. fol | oned by,

acidification, prior tofcydAzary 3 ~ The ethgr pibtectng, pry
bl ocki ng, groups oM _**3=(and.5t -i&y-groupS'can 65 - B, e
1,579, 230 ) - 8. be renoved at (¢ tinme of
cyclization through the USe.offh@drobronic_acid in acetic acid as cyclizing
agent and -debl ocki ng- agent .. Hydmgeprom c acid, 48% aqueous, i vgener.ally
used since it affords satisfactory.cyclization and debl ckLng. The ‘react.i-on
is conducted at el evated tenperatures and desirably at tlhe refl ux
temperature. 5 . However, when Z is -([ERR])-X-([ ERR)l-Prgych j _
conditions such.as . 5 polyphosphoric acid or triflu.r%ggeppzqgtﬁgﬂ%ust
be used to avoid cleavage of the ether or thioether lin aEQSeAHEHQOHtiVG|y,
the protecting group (or groups) can be renoved subsequgnt.to the
cyclization reaction. Hydrobrom c acid-acetic acjd is al'so a favored agent
for 10 dehl ocking' at this stage of the over§l| synthesis. The reaction
is carried out as - 10 described above. O hepTeagent P -suctQhs hydri odic
acid, pyridine hydrochloride or hydro- bronide can pe usld to| renove
protecting ether groups such as nethyl and ethyl L e\ he
protectihg groups are benzyl .or substituted benzyl gry ps;'-tﬁy 15 can
be renmoved by catal ytic hydrogenol ysis. Suitable catallysts)a gal | adi um or
15 plati num especially when supported.on carbon..ﬁl et valg,

be : ' ' : . : 4 |

- [+1,3-bisformyl
derivative (TI-A)] -
| - (VID

The quinolines of formula V are converted to hydroxymethylene derivatives of
-formula VI by reaction with ethyl formate and sodium hydride. This reaction, a
B formylation reaction, produces the bis-formylated derivative (VI) in excellent yield.

5 Treatment of the bis-formylated derivative with methyl vinyl ketone gives a 5
mixture of the corresponding mono-N-formylated Michael adduct (VII) and 1,3-
bis-formylated Michael adduct (VII—A). The two products are conveniently
separated by column chromatography on silica gel. . -

- : Compotinds of the formula VII—A can be-converted to VII by treatment with
"10 - an equivalent of 0 S S 10

"),

(VII—A)

potassium carbonate in methanol.



removed by solvolysis using trifluoroacetic acid. O course, when group
-Z- Wcont ai ns suI fur, aci d debenzyl atl on is-used rather than cat aI yt| C

forrrula X to 20 corrpounds of forrrula Vv whrch affords satrsfactory
el ds and perm ts' use of 20 relatively mld conditions conprises
version of formula X conpounds to N carbal koxy derjvatives wherein the
ar bal koxy group has fromtwo to five carbon atons by reactlron V\nUythe

rapri ate al kyI of benzyl chl oraf _
::-- 036y FEVETETN odsn {2230\ o ; el o5 of

a pol ypho 3Chy FOPRR 5‘%—% bi‘tﬁ‘?‘?@ B4R Greper ff : ndmcar bobenzyl oxy
25:deri vafﬁggéﬁbi,ﬁme §°f “‘r’e QX}? ﬁﬁi{rﬁﬁl vatives of

forhul X ﬁmﬁtpoathﬁliSulﬁta.nTht resdﬁ&r ﬁse ond ae vk Qat U a&@rresrmndl ng

3-1(ssub l@%# °8 lltleléQ°6d abou 3!!:6»( -aﬁﬂlmlb'eductuiseldted
X
ani i o] - rrgi; e e rrr'r o rgrzr‘%,&phosphor' c.aci ¢
ﬂtra t.:

~general | ys t @‘%Mh‘i&‘@ﬁ)ﬁﬂ% i'e% F 80 amiit Hernatiy erred cyclizing
-agent. aniline roduct is 1solated by extracting the -cooled reactlon mixture W WDOUHdS of

formda vannﬁTnm Iv sprovwtograplypef ge podutted ad@ i n whi ch
t he nltrogl»wdr foee 331?&3 gﬁgs esﬁf?i(ygf %Pi? ;P'Ea?b dwth
hydr obr onbénzéi6 la d%r:rambmhemydo yerilp @r {i S At mb@y Tty of- B. When the

hydr oxy pbadctliersy oyratienpativelygantidging areeB :bmi(w cctad hﬁdrb@ﬁ]bédzlbxed benzyl,

- e f : hyd db dbal
L;greog;ﬁfn%’“’ °W“B§3‘B‘§Y‘£‘ < q“%’?%éér gr 02{35 bﬁ'?‘@iﬁlﬁ’f’% tsEI)rg ni %/r gge(rarl gt Io% i's

‘unchanged by W @ﬁ@@toﬁ It can, if desired, be subsequently removed by
treatment wt ~ofrrc—aci d-aceti ¢ acid or any of a variety of acids or
. bases. Renpval = of. the benzyl prot ecting grourbﬁ{ treatmernt with

~ trifluoroacetic acq)ni al so renmoves any  N-car bal y group present. 40

Wien the -Z-W subgtituent of.formula V conpoufids is -XH (X = 0 or §),

40 and it is desr ed to have said -Z-Wsubs NNt represent; ‘in corrpounds

of formulae II a group =X [err]alk?) - drein X is 0, S SOor SO
i I %
MR andertaken at this

‘and Wis as pre defi ned, conversion A

gr oup- X[err]ag' nvenlently aydpadva tage

point ‘in.the veraII reaction sequence. Thus; f{&m 7-XH group of formufa V-B

above represented XBor the pur poses of |IIustrat|on as -OH, is transforned
by the WIlianmson reaction with the ropri at bronrde [Br-(al k2)[err]-W,
mesyl ate or tosylate, to group -O -afk2)[err]- (formula V-C). Simlarly,

when group -Z-W of formula Vis (alk[err])-XH, its conversion 50 to
-(alk[err]-X-[errJalk2)[err]-W wherein n is Ofor | and ‘Wis other than
hydr ogen. i s 50 0ﬁnvenlent under t aken . at ta%S stage of the reaction

- .sequence via. the | i amson . 1 L

"_(_X_IV).' o S - am

(Vrii;A) _



reaction. A variety of groups, such as those included within the definition

of R can be used in place of carbal koxy or car bobenzyl oxy in this favored

met hod

' 55 Goup R if not already present in conmpounds of forrrul ae V-A, V-B or
V-C, can be introduced prior to formation of the hydroxynethyl ene

derivative (fonrmla VI) by reaction wth the appropriate d-Rerr] or Br-R :
react ant \Qgcord-rng to_known procedures. 60 Conmpounds of fornula V (

and, of course,,, of forrrul ae V-A V-B and 1\5—,5:230 60 are converted by the 11

1

fol | owi ng il Y Sl EAs SR droRbedBic: E58 XK (hored Clo_a
conpounds of the f o] ¥ " ifl ¥, ¥epresehtd Sdn’ Akdx oup, des¥ably
1, 579, 230 methoxy or ethoxybfor eas; ?if pdrepargtlgn, or ﬁHtmmo gréup; and Y ls a hydroxy

' . t roup, by methods described eratute
Lerr] r 084‘5 29 el‘l?hwpgﬁroteeted benzoic acid derlvatlye%e#g t’lﬁnch lé t a c pound
W2 [err] - offormulaXIbelf(owntéggﬁxl%r onep&ae glﬁ%f
[err] [enr]H +corresponding ‘acid [(®] L ﬁ ni::ln salt,z:
Base, CH3OH err] o [ elkyl]litfiem t¢ produce an alkyl disubstituted phe Eketd ne hen 1

, 3-bi sfornyl deriva @y m ut ne wwe '
converted to hitir ox? %& E%\@lé@“ﬁ&% j:ff @itéoa e éﬂh th
ethyl formate and saith hya aur 1sl’eﬁit6ihll)QBefuﬂ'o mbmc 1& mmas Wl&&ﬁﬁl
produces the bis- fotsm}lty!;tled der| vative a%)?ylfn excell ent vyi el

al

Treat nent of the b| yﬁgﬂ“’g sl *EE@? ?‘gf%ﬁmshézg;&%af ‘?“:ﬁl veésa

5 mixture of tFn‘é ﬁﬁm g;gr;gﬁh
1, 3- _ sulfunc acnds Acid debenzylation is, of course, used when the group —Z—W
- - contains sulfur,
: A further method for converting compounds of formula XII to those of -
20 formula X1V compnses reaction of a ketone of formula XII (Y = alkyl) with the =~ 20

appropnate tnphenyl phosphomum bromide derivative [(C H,),P——Z-—W]Br in the
presence -of a base (e.g., sodium hydnde) The reaction proceeds via an alkene
which is subsequently catalytlc hydrogenated to thé corresponding alkane .
e 25  (Z—W) and deblocked to the dihydroxy compound X1V, Of course, when —Z— is 25 .
. . (alk,),—X—alk,), and Y, is benzyl, the catalytic hydrogenation also results in o
: cleavafe of the benzyl ethers.
: . Alternatively, conversion of.structure XII compounds to those of structure -
3 XIV can be achieved by the se%}xence XII'-» XIII - XIV; In this se uence, the
' : - 30 dxproteeted benzamide (XII, Y, = NH,) is converted to the ketone (XIII, Z' = Z less 30
' one CH rou?) by reaction with the pproprtate Grignard reagent
_ }BrM " ollowed 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 correspondm% alkene which is then catalytically -
35 hydrogenated (Pd/C) to the alkane (XIV). The ether groups are deblocked B
. (converted to hydroxy) as described above.
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 specific function; i.e., protection
40 of the hydroxy groups, rather than its structure which is 1mportant The selection 40
' - and identification o approg riate protecting groups can ea,s1lly and readily be made . :
by one skilled in the art. The suitability and effectiveness of a group as a hydroxy
protectin group are- determined by employing such a group m the above-
~llustrated reaction sequence. It should, therefore, be a group which is easily
45 removed to &etmlt restoration of the hydroxy groups. Methy!-is favored as a 45
: protecting alkyl group since it is easily removed by treatment with pyridine
hydrochloride. The benzyl group, if used as a protecting group, is removed by
' . catalytic hydrogenolysis or acid hydrolysis.
V. -When Z is —(alk,),—X—(alk,),—, Y, is preferably benzyl or a substituted
- : 50 benzyl group smce it can subsequently be removed thhout ‘detriment to the Z 50

group.
. , _ Formula VIII—A compounds can, alternatwely, be pre ared from 3-ammo-5- o
LA S hydroxybenzmc acids via the %ocedure of Flow Sheet F below. : :
S s Compounds of formula VIII—A wherein —Z—W is —alkylene—W or _
. 55 }—X'—(alk,),—W wherein (alk,), (alk,), W and n are as defined above and 55
. _X' is 6 or 5, are obtained by the followmg sequence (Flow Sheet F)



bi s-fornylated M chael adduct (VII-A). The two products are conveniently
separated by col umm chromat ography on silica gel. Conpounds of the formula
~VIt-A can be-convert edto—VH—by—treatment—with 10 an _equi val ent of
10 (VI1-A) CHO potassi um carbonate in nethanol . 10
579, 230 10 The 3-hydroxy-5-(ZWsubstituted)anilines are prepared
)m correspondi ng - 5- (Z--VVsubstltuted)resorC|nols Vi a the Bucherer
ction which conprises reacing the appropriate
'5-T1ZWhsubst i t ut ed) resorci nol mnq@E%%Heous annnnluntsulflte or blsulfrfe
The actionTs TonduCt et Tran &t 5 tedder at ures,
~fl O¥m k50 to about 230[err]C. The. anlllne product is isolated 5

by & i=f e .co d reaction mixture and extracting the acid nixture
mnthéA?oragEg.lD , € ki acet at e. The aci d solut|ON1|s neutralized and
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O[err] H2N Z-W (VI11-A 1,579,230 The starting nmateri al

3, 5-di hydroxybenzoic acid Xl is converted to a conpound of fornula Xl

wher ei . _

ease of preparation, or an amino group; and [err] is a hydroxy protecting
group, by nethods described in the literature. The diprotected benzoic acid
derivative Xll-is then converted to a conpound 5 of-~formula X'V by known /
t echnol'ody,/ | n gne procedure X'l is hydrolyzed to the corresponding acid ( )6T
[err]= OH), or dithiumsalt, and reacted wish al kyl 1ithijym

to produce an arkyt—drsgb St P ] oroiey
methyl lithiumis usgdorubd tARAT ﬁfgﬁs _ﬁfﬁt@%l?dd Bl L olrits béiey €d
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25 (al k[err])[err] - Xonjenieni &t 3? agentiriThe iremo deriwtizeis zhén rentted odthahe/t i C _.
hydr ogenati on al so raeg{gptiate HX'c iﬁa%\é"’o‘f‘_e preeenpef Asuitablerhape Willipmizon feaci vel vy,

conversion of ruct U 1blonRATRRUIE ke %ﬁah&i}és%éﬁ{ﬁfg{e?fo}qnytqg he s
achi eved by th& sequsain€enttt of the Alkylend fiolely: il the abdve lséqubate 2o $RE LOMBEUndS he _
' - . .wherein Z is —alkylene—W. The process comprises treating the bromo derivative
i ‘with triphenyl phosphine to produce the corresponding triphenylphosphonium
i - bromide. Reaction of the triphenylphosphonium bromide with-the appropriate
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. _ :
: In this variation, the value of the protecting group (Y,) selected depends upon
‘the particular séquence followed. When tlie vertical sequerice on the right is used, .
~35 - benzylis the preferred protecting group by reason of the catalytic hydrogenation 35
_step. Methyl is the preferred protecting group when.the left vertical sequence is
- followed, since it is conveniently removed by treatment with acid as described
- herein. - ' . ' : : o
. . Example 1. : -
0 . Ethyl d\-3-(3,5-Dimethoxyanilino Jbutyrate. 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 glacial 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 lpressure to 45
" give the product, ethyl 3-[3,4-dimethoxy)anilino}-2-butenoate, ‘as‘an oil (168.7 g.). '
-+ A mixture of ethyl 3-(3,5-dimethoxyanilino)-2-butenoate (5.0 g.,'18.7 miole)
- in glacial acetic acid (42 ml.) and platinum oxide (250 mg.) is hyi rogenated in a
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 - 50
- 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). - o _ -
.~ 55 77 Repetition of the above lproc'ed_u_re but u_s_ing '168.7 g. of ‘ethyl 3-(3,5-di- = 55
o - ‘methoxyanilino)-2-butenoate, glacial acetic acid (320 ml.) and platinum oxide (2.15
' &) gives 160,8 g. of product. *~ = =~ . e o

L ' 7 Example’2, -
_ T ... Ethyl d1-343,5-Dimethoxyanilino)butyrate. o o

60 - . To a solution of 3,5-dimethoxyaniline. hydrochloride (370 g., 1.45 mole), .

1 - reagent grade methanol (4.5 1.) and ethy! acetoacetate (286.3 g., 2:64 mole) in a 12 60

. ‘liter round'bottom, 3 neck flask fitted with mechanical stitrer and reflux condenser - .

" is added sodium cyanoborohydride (54 g., 0.73 mole) in orie portion. After the
refluxing subsides (10 minutes) the mixture ‘is heated oh a steam bath for an
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is:
'H NMR (60 MHz) 8503, (ppm): 10.76—11.48 (b; variabie, 2H, NH,+), 6.77
' = O8MEZ) 3epcy, (Ppm): I 1145 (b oie, 2H, N .

30 (4, J=2Hz, 2H, meta H'y), 6.49, 6.45 (d of d, J=2Hz, IH, meta H), 4.08 (q, 2H, 30
- OCH,), 3.17.(s; 6H, IOCH,]‘&,I_ ca, 3.5—48 (m, 1H, CH—N), 2.90 (t,-2H,

. CH,—~C=0), ca. 1422 (i, 48, [CHI,), 1.21 (¢, 3H, O—C—CH,), 0.84 (1, 3H
—C—CH,).” g S S
. o S ;EXémplg 4, . : o _ .
38 . d,-Ethyl 3-[(3,5-Dimethos y_e_N-ethoxycarbonyl)anilino]butyrqte.- . : - 35

Method A — . . . . o o
. - Ethyl chloroformate (71.4 ml, 0.75: mole) is added dropwise over a-45 minute
- period to a mixture of ethyl 3-(3,5-dimethoxyanilino)butyrate (159.8 g., 0.598 mole),
. methylene chloride (100 ml.), and pyridine (100 ml.; 1.24 moles) at 0°C. under a
- 40 nitrogen atmosphere. The mixture is stirred for 40 minutes following addition of the 40
- 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 o
10%; - hydrochloric acid (3 x 500 ml.), saturated. aqueous sodium- bicarbonate : *
A “ (1 x 300 ml.) and saturated aqueous sodium chloride (1 x 400 ml.) and then dried .
45  (MgSO,). It is then decolorized with activated charcoal and concentrated under = 45
- reduced pressure to an oil (215 g:). The product is used as is, '
- Method B — s o
» Under a positive. nitrogen atmosphere a mixture of ethyl 3-(3,5-dimethoxy-
- anilino)butyrate (376 g., 1.4 mole), methylene chloride (1.4 liters) and anhydrous
50 ° potassium carbonate (388.8 g., 2.81 mole) is stirred and cooled'in an ice bathto 0° - 50, -
T 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
chloroformate (153 g., 1.41 mole) is added once more and the mixture is refluxed
.~ on.asteam bath for one hour, It.is then allowed to cool to room temperature and -
55 - the potassium carbonate removed by filtration. The red colored. filtrate is washed 55

successively with water (2 x 1000 ml.), brine (I: x 500 ml.), dried (MgSO,), and then

. decolorized ‘and evaporated under reduced pressure . to .afford 439 g. of.crude
- product which is used without fu:ther_purific':qtion. : ) S
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1 579 236 - 3 3—Hre—f++rst otcp in the
above sequence (the Wttig reactlon) prow des opportunity, by choice of
appropriate reactants, to produce conpounds having straight or branched
al kyl ene groups. The amno group is protected b acetylation according to
standard\p_pocedures In the given illustration, the value of Rerr] as
met hyl or et hyl‘sperm ts formation of a corrmgqm havi ng al kyl substltutlons
on the 5 carbomatom{ay adj acent. [l'?/lst Ne pnenyr group. substitutron or a
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o aence of ot | et S R AR 'h.”s'S"
reaction. Alternative Ethyy\hq(g 4 @inkthodysN-ethbBgcarbbiii) antﬂmmﬂlyra(te (goz FEetayds), the
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to the correspondi ngnif oﬂgelaqﬁ@us)raymméxai@dnﬁed with lf()%l Hyawem to\plHa2 argin - of
the tosyl-ate or mesktaactedggainwitkethylRedtate é)aall‘hesehtte tfacts are combined,
washed with brine, dried (MgSO,), i tered concentrated in vacuo to yield the
15 title product as an oil (163.5 g., 88 2%). . L 18

Method B — =~
A 5 liter 3 neck, round bottom flask equipped w1th mechanical stirrer and
reflux condensor is charged with'a solution of ethyl 3-[(3,5-dimethoxy-N-ethoxy-
. carbonyl)anilino]-butyrate - (439 g., 1.41 moles) in ethanol (2 liters). Sodium -
20 hydroxide (2 liters of 1N) is added and the mixture refluxed on a steam bath for 3 . 20
o hours. The reaction mixture is poured onto-5 liters of ice-water and extracted in -
one liter portions with diethyl ether (500 ml./portlon) The aqueous layer is cooled
by adding ca. one liter of ice and then acidified with concentrated hydrochloric -
' o acid (1.75 ml,; 2.1 moles). It is extracted in portions of one liter- with methylene -
. 25 chloride (250 ml./portlon) The methylene chloride layers are combined and dried 25
o over magnesium sulfate, decolorized with charcoal and evaporated to dryness to
yield a viscous yellow oil. Crystallization from ether/cyclohexane (1:2) affords 224
, " 8.'(85.3%) of crystalline product, m.p. 78°——80°C This matenal is used wnhout
’ Further purifications in the following step.: -

30 "H NMR (60 MHz) ‘SCDCI (ppm) 6.24—6.53 (m, 3H, aromatxc), 4.65 (sextet . 30

“1H, —N(COOC,H,)CH(CH,)CH,COOC,H,), 4.10 (quartet, 2H, ester methylene),
3.78 (s, 6H, —OCH,), 2.40—2.60 (m, 2H, —CH ,COOH), 118 (t), 1.28 (d
6H,methyl), 10.8 (bs, varlable, 1H, COOH) :
St - MS (mol.ion) m/e. — 311. - .
35 . . .An analytical sample, obtained by recrystalhzatlon from ethyl acetate/hexane - 35
o (1: 5) melted at §9°—91°C.
Analysls Calc’d for. C,sH,,O,N C,’s7. 86 'H,6.80; N,4.50%
' Found C 58 08 H,6.65. N, 4.46%

: Example 6. '
. 40 - d- and 1-3{(3,5-Dimethoxy-4-N-ethoxycarbonyl Janilinojbutyric Acids. 40
_ . A mixture of . d,/-3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilino]butyric acid
¥ (136.6 g., 0.44 moley and l-ephedrine (72:5 g.,0:44 mole) is dissolved in methylene
. 'chlorlde (500 ml.). The methylene chloride is then removed in vacuo to yield the 1~
e ephedrine salt of d,/-3-[(3, 5-dnmethoxy-N-ethoxycarbonyl)amlmo]butync acid as an :
- 45, oil, [al®= -200 (c=1.0, CHCL,). Addition. of ether (1500 ml) causes 45
. crystalhzatxon 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.
(34%) of the lephedrine salt of -3-[(3, 5-d1methoxy-N-ethoxycarbonyl)amlmo]- o
butync acid; m.p. 126°—127°C. . .
50 . Analysxs Calc’d for C,sH,4O,N;: C6300 H761 N588/ o 50
Pound: € 6287 H.764. N.588% - |
[a]2® = —43.5° (c=1.0, CHCl,).
_ The l-ephedrine salt of the l-isomer is stirred in a mixture of ethyl acetate (1000
. - ml) and 10% hydrochloric acid (400 ml.) for ten minutes. The organic phase is
55 separated, washed with ..10 -hydrochloric . acid* (2'’x 400 ml), dried and 55
- concentrated under reduced pressure to an oil. Crystallization of the oil from ethy!
acetate/hexane (400 mi. of 1:1). affords 34.6 g. of 1-3-1G3, S-dlmethoxy-N-ethoxy- -
carbonylanilinolbutyric acid, m.p. 96°~~97°C.



appropriate HX[err]-(alk2)[err]-W reactant, 'and finally renoval of the

protecting groups (Y[err]) affords the deS|red conpound VII1-A Wen X is
—sttfur, the protecting—group—Yfertri—s—ethy—20——A—vartatien—of

t he above sequence conprises brom nation of the al cohol rather 20 than

oryerting it to a tosylate or nesylate. Phosphorous tribronide is a

gnYyeni ent brom nating agent. The brono derivative is.then reacted with the
%poprlate HX[err] alk2) -Win the presence of a swtable bage + \/

'l 41§ anson reac- tion). The bregmmmenpounds al so serve as val l%able
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preenyl ds:plmsms gd meoﬁiﬁe crude d-3a dehxde or-

'_lkleg one | nﬁ? waﬂsgé.nb'&‘éﬁ ?!gg‘s%%'mﬁ{;n o OlLﬁﬁﬂ':ﬁ‘%ieP}h‘ﬂmiﬂsfin butyl . 30

catal ytically
"~ hydr ogenat ednialysis: Imelctamdsrrce;l-mﬂm; ne, 6300, r HE, Boll; C(N‘rpesmd In this variation,

the 4l ue of; the ect F(bu& $282er H}}%e%é%ﬂ depends updfl the
particul ar S%&E\% (E nve Q“H]R_., yg{";ehﬁg}L_Nse@%H%gg« ﬁﬁ the right is
ac

used, 35 anilin % thé) et raeales&i Fod c6ilv hépason of the
cat al yti cephediiregpelt &i the free 8&Gd. M.p 6°-IW!°I€/hftqrsedrjstaupatmhefromedh)pr ot ecting group
wheni% he F@F*X‘/&é %%ﬁ%v{ ﬁ 56 “is convenfently.
rem)ved by t °f gﬁ,haf g%ﬁ'&% &b\’g% ha‘g 2354 Exarrpl e 1. 40

Et hyl - 3- (ﬁlﬁ-t}mt’m«aeqmm,mo but yrat e. ° 40 A m xture of
3, 5-di rret hoxyaniline (95.7 g., 0.624, rml e), et hyl acetoacetate (87.2.m .

0.67Q. nole), benzene. @ﬁﬁ “)D%Fﬁp' (;wg’l TIgRe acid. (3.3 Mg is
ref | ked for  WaxH@\F 5 5-Hieeloxpmiliag m’g"'ﬁ e),xﬂétﬁ,n%ﬁ&e@@dswater col | ected
by neans gf Oﬂlm-aﬁlglla altacetin ackh@ migdg tefloxedrfox20kianrs. Reftmosed to room

t enper at ufiscon apd on mixture igconeeniratqd\and then distilled dmyacud. i | t er ed, and
t hgﬁ congé°n¥ F'gqggg &ré%&ﬂ%dh‘c%’ ?f?‘é‘éc&h'pe q{“o_l%” ‘W\‘}@ t he :or oduct, et hyl
3-[ 354- di met hvmn)moMmp b@bﬂﬁsai-es 95, 3M, &mz(ulﬁ$l?vagab)e, g xture of

et hyl 3- (3 5 d| rret hox an ?: 2- butenoat mol e) in glacial
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Parr shakér ‘gt pef od%f?hld pro i)ut@mh@ﬂ%ﬁppra- fte/afMind fedlarlingideee is filtered
t hr ough f of 3,8dimettoRyaniline affords thb dolloeing compouritis.) added and t he sol ution

concentrated under reduced pressure 50. to an oil. The oil is taken up in
chl orof orm the sol utlon vvas@wzl succej(w(lﬂug with . :
CHg '
30 CHy %
C,H, OCH, L : .
CH, - OCH, . . -
35- S . cHy sem, o 35
CH, SCH, . B y .
Exam le8

: Methyl 3-{3 5-Dtmethoxyamlmo)alkanoates v
. : The procedure of .Example 7 is repeated. but using the appropriate ester
- 40 R4R,C=CH-—COOCH in place of methyl acrylate and the appropnate protected 40
. aniline reactant to give the following compounds. . -



saturated sodi um bi carbonate solution (2 x 50 m.) and saturated sodi um

chloride solution. It is then dried (MgSO4), filtered and concentrated
under reduced pressure t o gi ve t he prnrllmf Aac _an nil {R 1 g \ 55

Repetition of the' above procedure but using 168.7 g. of et hyI 3-(3,5-di

55 net hoxyani | i no) - 2-butenoate, glacial acetic acid (320 nml.) and platinu

OXI de (2.15 g. ) gives 160.8.9. of product. Exanple2 < Ethyl
-3-(3.5-Dinet hoxyanl | i no) butyrate 60 To a solution of

3, 5-di et xyam | i‘'ne’* hydrochl ori de (370 9:s: 45 nole), reagent grade

met hanol. (4.5 0 i ? and et hyl o 0 : y

60 liter round bottomWheni f@&?R’ Fls‘% ‘tc d
refl ux gondenser |sE’§g‘q)l‘$§th§p£ meﬂpﬁ W@ﬁ’%@;g "}%jﬁlgg in
one' portion. After ther uxi ng subsi des mnutes) t he mxture is
heated on a-gffeam bath for an 1, 579,KR30 COOCH:

14 addi tlondl 20 mnutes. To.the cool e eacti or/m xture is added

addi ti onal sodium cyanoborohydrl de (5.4l 9., 0. 2ol e)- and et hyl

acetoacetate (28.6 9., 0.26 nole) and mxtLIre refluxed for 30 mnutes. -
This latter process is repeated once TheU-eadtg on mixture is isolat ed
in portions by pouring ca. 500 ni . . LT i ce-wat er/ 500 nl .

met hyl ene chl ori de, separating WireZ Iayers a bac_ shing the. aqueous
phase with additional nmethylene chloride (109 m.). (This process is
repeated using 500 m. portions until the enfire reaction m xture is worked
up). The nethyl ene chloride |ayers are conbined and dried (MySO, o
decol orized wigh charcoal, filtergd andewapg,ated toryield a yellow = 5
colored' oil. 10 _ The excee-s—ex—ggd—aee{—eae-ex—a-t—e—q—s—dl stilled (at s
130[err] C. oil: bath tenperature A 10¢HS @Hs presddire) |eaving the crude
et hyl 3-(3,5-di met hoxyanilino) butéﬁated@,ﬂ rogr col.gged viscous oil): 376
g. (72%y| el d) which is used w'thout  furfher ﬁu‘rlflcatlon I t _has t he '
fol l owi ng spectral characteristi c&Hs TVOCHRRICH,60 MHzZGHer 1] ~(ppm:
5.82-6.0 (m3H,aromatic), 4.20 (GClgH o1 ¢S er net yl ene), - 3.80-4.00
(m2H -NH and N-CH CH3), 3.78 (s, 3 ’15[er] 2.40-2.55

4;7

(m2H -CH err1tp, 1.78 (d, 3H, et hyC, an;smszgqn 3H H - 10
- - GH, SCH, CH, H
CH,  OCH, GCH, o,
'CH, -OCH,.CH, H
' CH, OCH, CH, . H y
.15 | CH, SCH, CH,  CH, .. 15
' GH, SCH, CH, H o
cH, '"OCH, CH, = GH,
CH, .sc__f_ls.'c;H-,* " "CH,
CH, ~OCH, CH, . CH,
o " CHy OCH,: nCH, H o %
o, f;..5.70(':1_{,,-:'--.n-c.H  H. |
. CH;, OCH, - n-CH, i H |
. CHj ., scn, ._n-c,H . H
o " CH, . SCH, nGH, CH, |
5 0. CH, ':"'-OC,H,'.l-C,H T 25

 cH, __"'OC'H,. nCH, CH,
. CH; ' .'o.Csz n‘Can - Ci'la_'
. CHy ..OCH, CHGH, H



met hyl ). Exanple 3. dl-Ethyl 3-(3,5-Di nethoxyanilino)hexanoate. 20

Fol | ow ng the procedure of Exanple 2, condensation of 3,5-dinethoxyaniline
20—hydrochlorideand ethyl-butyryl acetate gives-et hyl

[ ERR], - 3- (3, 5-di net hoxyani | i no) - hexanoate. It is converted to the _

hydr ochl ori de salt by addition of hydrogen chloride to a nethylene chloride
ition thereof; mp. 127-[ERR] Recrystallization from cycl ohexane/ benzene
L) gives the ana ytical sanple, mp. 25 =~ 126-128.5C. ° ., \a)

R5 lysis: Calc'd for [ ERR] 29 C, 57.91; H 7.90; N° 4.'2,2%) Found: C,

57 . 9 . ] . pn.) .

10. 76-11.48 (b, variabl¥ 2H~PERR]+R! 6.77R80 = ([ERR] J=2Hz, 2H, neta
"H's), 6.49, 6.45 (d of O, J=ZFZIF_ Mera H,2.08 (q, 2H, 30 [ERR], ,3.77
(s, 6H, [[ERR]) ca. 3.%H,. 8 QQHslléICHgaﬁN) : c33)90 (()t8 2|(—|, .[EER] CC\[:E)RR] ca.
0 1:4-2.2 (m 4H [[ERR] Jwy 1.2 , ~[ERR), 0.84 (t, 3H -Ck '
'-'C-[ERR]§. Exanpl e 4. ﬁ'h %C&'lt’ &}848!]{5 yl L
3-[ (3, 5- Di net hoxy- N- et loagy castHpY| CH[GH] nolopyt yrate. . 35 Method A -
Ethyl. chloroformate (71,4 m . O.75 nole) is added' dropw se over a-45 minute
peridd to a nixture of @lhyl O§Hs3, €HGdlhEHyani | i ng) but%/rl_ggem( 159.18,2(2:11. ,
0.598 nol e), nethyl ene | or (1 ., d pyridine ., 1. _

mol es) at z)C. undgr-a A?%n 'F??Bgé@a’{ltn&pﬁ%?’ef The mixture is stirred for
40 minutes followi ng a&dsti ofCHf t@H.CH; 40Het hyl chl orof ormate. and is. then
poured into a mixture leHchI 6gqjlor' 750 ‘m.g and ice-water (500 m.). The
chloroform | ayer is. sepatated’ Washéd succ®ssively-wi th 10% hydrochloric
~acid (3 x 500 nm.), saGHat eS8CHgue@l),E41]i QiH, bi carbonate (I x 300 m.) and
sat ujgat ed aqueous sodi Chl‘&éhﬁje {:ﬂﬂ--x-AOO Fj.-) and then dried 45

([ERR]). It is then decdli™oriZeti™ U1 act i viltled charcoal and.congentrated
under 45 reduced. pr €layur eOCHANOMN,),CHZ1BHY. ) . The product i's used as is.
Met hod B- Under a positivermrtrogen—atrwesphere—a m xture of et hyl

3- (3, 5-di net hoxy- -ani | i.no) butyr-gtf_e )@

3976 g., 1.4 nole), nethylene chl ori de
(1.4 liters) andonh g_gy_gyalﬁ&y_ﬂ_,’w; ;ﬁ A5kl '%gpl;om%‘tng_ (388.8 g., 2.81 nole)
Is stirred amdmixaed 6fB-hydroxi-Si(S-phebiyi2thehiyl) (1.0 g%), ethyl acrylate =~ . - :

15 (345 mg.), and acetic acid (0.1 ml.) is heated at 106°—110°C. overnight. The cooled =~ 15 :
residue is dissolved in 100 ml. ethyl acetate and washed twice with 100 ml. of A
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
.- using benzene-ether (2:1) as the eluant. After elution of less polar impurities, 540
20 : m%l. (40%), d,-methyl 3-{[3-hydroxy-5-(5-phenyl-2-pentyl)lanilino}propionate is 20
collected. It has the following spectral characteristics: L

"H NMR (60 MHz) 8(150, (ppm): 7.14 (s, SH, aromatic), 5.83—6.13 (m, 3H,

L

aromatic), 3.66 (s, 3H, —COOCH,), 3.37 (t, 2H, —NCH)), 2.16-2.78 (m, 5H,

- —CH,CO0 and benzylic), 1.28—1.69 (m, 4H, —(CH,),—), 1.11 (d, 3H, >—CH,),

25  44—52 and 1.28—2.78 (variable, 1H, NH, OH). - | 25
m/e — 341 (m*). o o -

: . Example 10, -
- Methyl 3[(3,5-Dimethoxy-N-ethoxycarbonyl)anilinoJpropionate. ' *
SRR Ethyl chloroformate (2.0 g., 8.4. mmole) is added dropwise over a 10 minute
.30 period to a mixture of methyl 3-(3,5-dimethoxyanilino)propionate (1.0 ml., 10.5 30
: ~ mmole), methylene chloride (5 ml.) dand pyridine (5 ml.).at 0°C. under a nitrogen
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 '
3s ml). The methylene chloride layer is separatéd, washed successively with 109, 35
- . hydrochloric acid (2 x 50 ml.), saturated aqueous sodium bicarbonate (1 x 30 mi.)
+ .and saturated aqueous sodium chloride (1 X 40 ml.) and dried (MgSO,). It is then’
decolorized with activated charcoal and concentrated under reduced pressure to
an-oil (2.72 g.). The product is used.as is. "~ ° Ct . .
© 40 Similarly, d,/-methyl-3-[3- Kdroxy-s-(s-phenyl-2-pentyl)anilino]propionate is 40
' converted - to d,/-methyl-3-{[3-hydroxy-5-(5-phenyl-2-pentyl)-N-ethoxycarbonyl]-
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: '



50C. Ethyl chloroformate (153 g., 1.41 nole) is added in one portion. The
mxture is allowed to warm to room terrperature over a period of one hour,

ethyl chloroformate (153 g1 41 nole) is' added once nore and-the mixture
is refluxed on a steambath for one hour It is then allowed to cool to
room tenperature and 55 t he potassium carbonate renoved by filtration

The red colored filtrate i s washed 55 successively with water (2 x 10 07;>
\Ld/e (lex 500 nl.), dried ([ERR]), and then decol orized and
evapor at under redlced pressure to affq qgf;%Qg of crude product whichgl s_ ._‘

used w t hout K 2L nllrlflt‘aflnn

1,579, 230 oy 15 [ERRl‘ (60 MHz) [ERR]

(ppm: 6.2-6.42 (m 3H, arorratlc) 4. 65 sextet , , [ERR]),

4.10-4. 15 (2 quartets 4H, ester nethyl gkes), ( 6H, -[ERR]),

2.30-2.60 (m 2 -[ERR] Et), 1.00-1. 409H 3 ??Rayl) Exarrple 5.0 . o
d, I-3-[(3, 5- rret hoxy- N- et hoxycarbonyl I|no] bg ric Acid. - -5 Method -
A - EthyI 3-[ (3, 5-di net hoxy- N- et gar'y ﬁr(rl"rregutyrate(ZOZ -, -
0.595 nol e), aqueous sodi um hydrOxi de (595 my of and et hanol (595 rrt ) -

are conbi ned and stirred at roomtenperature RB/er_nr ght -The reaction

m xture is 10 -concentrated to about 600 mi. volume under reduced
pressure, the concentrate Yi 10 &rWiteBewith water ®o 1200Rai . vol ume and
extracted with ethyl acetaicg, (3 ocmR0 |/ -) - Theowdlegss 'ayer 1s then
acidified with 10% hydrochlofic acid to pH 2 and exttacted again with ethyl
acetate (3 x 750 ni.)...The§eH{ at O€HexHr act s afCH,€QAGiHed, Hwashed with
brine, dried (JERR]), filt d a on entrateedd& acuo t yleldthe 155
title product as an oil g%ﬁ‘S 98,6%85 H, R

15 Method B- A5 liter 3 n€;M, r HOHg thtomfIE@b@lqur ppeovarth mechani cal

"stirrer and reflux conden arg d wth on of ethyl '
3-[ (3, 5-di net hoxy- N- et hoxy%?'%a §$Q1€?)a ilino]- g&aﬂg% (43% 1.41 nol es),

in ethanol (2 liters). Sodiom 20scH, - hydr oxi de(,),\cooems Off IN) i s. added.
and the 'm xture refluxed on a steam bath for 3 20 hours. The reaction:

mixture is poured.onto 5 | Gers OFHsceCHat er aftl-€QP¢dbt edin one Iiter
portions w thialiethyl et he@mSOOO@{’ POEtH ON).. E%@.gueous jayer is cool egh
by addi‘hg ca. one liter of I ce and then "aci dified with concentrat ed

hydr ochl or i ¢ CH, SCH,. CH,  COOCH, H
' CH, SCH, CH, = COOCH, - H
GH, OGH, GH; CH,C00-n-CH, H -
CH, OCH, CH, . COOCH;, - H |
15 . | C:_“{; QC7H7 CH_,' ‘COOCH; - H 15 -
o CH, SCH, CH,  COOCH, . H |
" CH, OCH, CH,  COOCH, ~ H
C;H, SCH, CH; '~ -.coo,i-c_,H; H
| .. GH, SCH, CH, - (CH)CO0CH, H
', 2 CHy OCH, H ' ‘COOCH, H 20
| - CHy OCH, CH, - COOCH, H
. . CHy OCH, CH,  CH, " H
T e oow e e v
~CH, OCH,” CH, " '- n-CjH, -+ H _
25 . - GH, SCH,” H''  iCH, " 25
o CH, OCH, CH, CH,C,H, H .
CH, OGCH, CH," (CH).CH;. H
GH; OCH, ‘CH, - (CH)GCH," H



acid (.75 mM., 2.1 noles). It is extracted in portions of one liter with
nmet hyl ene 25 chloride (250m /portion). The nethyl ene chloride | ayers
ar e -conbi-ned—anddri-ed—25 over magnesiumsulfate decolaorized with
charcoal and evaporated to dryness to yield a viscous yellow oil.
Crystallization fromether/cycl ohexane (1:2) affords 224 'g.(55.3% of
talline product,, mp. 78- [ERR]. This material is used without further
fications in the follow ng step. 30 "~ "H NWR (60 'Miz). [E@
- 6.24-6.53 (m 3H, arorrat'_g_)!34. 65 (sextet, 30 H, -
N % t —2H—oster nethyl 2he), 3.78
(s, 6H -[ERR]), %,40-2z6Ww (m 2Rt -[ERR])R, 1.18 (Ry), 1,28 (d, 6H, nethyl),
10. 8 (bs, vari ablFre—t; ) o1 = —35 , An
. anal ytical sanpl ec,pbt agdgd by recrysggllization gromethyl acetate/hexane
35 (1:5), nelted at 89- EF@Q] Anal ysis: Calc'd for-[ERR] C, 57.86;,H 6.80;
N, 4.50% Found: CCHsg. 08CHH, GHg5; N, CH,G4BY, ExamHe 6. 40 - d- and
1- 3[ (3, 5- D net hox - N oxygar bonyl \gnilino] butyric Acids. 40 A mxture
of d, 1-3-[(3;5-di Frerl?hoxég:ﬂfe %gl;?ycar b%;ﬁi/l )anilinolbutyric acid (136.6 g.,
0.44 Yl e) and |- 6PbedrSCid, (7QHS g., @HYCMHI e) il dissol ved i ngnet hyl ene
chloride (500 M. )., The t hyl.ene chl Qi is then renoved in vacuo to’
-~ yield the 1- ephegfﬁl‘ne_ gﬁt o‘jfﬁ’.__ 8&)81%5 CH, :
d, 1- 3-[ (3, 5- di met Ggxy - NeeHhoxgigar bonyepeal, i nol by i ¢ acid as an 45 -
oil, [ERR = -20. (c:1.8 [ERR]) Addition of ether (1500 ml.) causes . 45
crystal lization offa whPtH: s:He whi cROPSHsepar atGths by filtration and dried
(102 g.), mp. 11é;H,ERRcHRecdny;stal l ié@ébzqﬂ fromeg} hyl acet at e/ hexane (1:1)
affofgds 71.1 g. (34% of the |-ephedrine salt of ~° . :
| - 3-1(3, 5- di met ho%¥e N- RGdley @Hsbonyl )&Hi | i no] - b@Hric acid; m®. [ERR. 50
~Analysis: Calc'd ro[ C163. 00; $1; N 5,88% - - 50
Found: C, 62.87; E?’?. E@LN, @{88%[&@?&-}23;5 (E:%éﬁ.o, [ERR]). The E
| - ephedrine salt ©HstheOCHj sq#Hr i s sCOOCHL(CH)a QH,xt ure of ethyl acetate
(1000 m .). and 10%;hydr | ori.c acid 1.,) for ten ninutes. The ofganic
phase is 55 seg/g? at e@?ﬁi/vas(;]}gd W t héég&d%dro loric acid (2 x 400 m .),
dried- and - 55CHpncedCHAt @H,under (CHHCEOCH)S espure to an oil.
Cryskal I'i zation of,.the ']Jéfr et hyl gcet at e/ hexane (400 m . qf 1:1)"
(?% 15' /

affords 34.6 g. o Hy 3. snet hodySethet hoxy- Kear bonyl )ani I ino] butyric
acid,. mp. 96-[ERSll;, OCH, . n-C,H, COOCH, - H- _ . :
' CH, - OCH,: n-CH, COOCH, H
CH, OCH, nCH, COOCH, - H
CH;, OCH, nCH, CH, -  CH,
20 . CH, SCH, nGH, CHCH, _ CH, 20
| CH, OCH, CHCH, (CH)CH,  CH, -
CH, OGH, (CH)CH, CH, =~ CH,
CH, SCH, (CH)CH, niCH, CH,
CH, OCH, (CH,)CH, COOCH, CH, - .
25 . CH, OCH, CH,CH, CI--I'3 CH, - 25 -
| CH, OCH, CH, ~  COCH, . CH, o
CH, SCH, (CH)CH, CHO' CH,
' CH, OCH, .CH, = COCH, CH,
CH, OCH, CH, COCH,CH,  CH,
30 CH, . OCH, CH, CO(CH,),C,H, H 320
CH, SCHL H  COCH, = H |

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



16 1,579, 230

16, Analysis: Calc'd for C 5H210,N. C, 57.86; H, 6.80; N, 4.50% Found: C,
57. 90; —4—6—66+—N—4- . =10~

i quor remaining fromrecrystallization of the L-ephedrine salt of 5

the L-isomer is treated with hydrochloric acid as descri bed above to give
crude d-3- [(3,5-di,nethoxy-N ethoxycarbonyl)anilinokbutyric acid. Treatnen,~)
of the crude aej:d with d-ephedrine affords, after crystallization from
ether, the’d-ephedrine salt of the d-i sorreg :mgp. 124-1250C. Anal ysis:
Calc' d for C2BR3ON2: C 63 00 H_7 61; W83, 19

Found: C, 62.82; H, 7.47; N, ¥5.97%—W R* - R0 [ERR]'=a}5'-_.2":_+44.o

(c=I.0, .CHCI 3). The d- ephedkwi ol ¢ -t od-+0 B _
d- 3- 1( 3, 5- di met hoxy-:N- et hoxygar bonyl.) - LLi-nol bufwei'c acid g n the sane
manner as degori bed above_-fogﬁtcm\%é%ﬁ::oﬁno "t he l:'J-.}/I'Ee"phedr.i ne}.i-sal-'t_ to the
free acigd. Mp.. 96-[ERR af CHy “r cOCHgt aCHCgly i 0000CH et hy|H acet at e/ hexane

(3:5). ey e et - g5 Anal ysi s:
Calc'd for [ERR] C, 57.86; HOMh 80CHy 4GB, FoufiB9Cdh 57, 03! H 6. 57; 5
N, 4.35% [ ERR] 5 (c=1.0, [ERR|H,Exa00lif ‘wCHP i-CH,~ .  CHy . Methyl ”

3- (3, 5- D net hoxyani | i no) propi onate. - - 20- A mixture of

3, 5-di met hoxyani | ine (114.9 §H: 0. 8Hno! €:Coblet h{POSdHy| at e $89. 73 g., 0.81
nol e) and gl acial acetic acigy(2 npeh, i ScLfuseeothic, /) houss;, Reflux is
di sconti nued and -t h_e“-'réact:-:i-c)'nl-'lr(:‘d xt ur'e-’._i::(, concentrat ed and:then distilled in
vacuo, to yield 106.8 g. (73CH) o$Clhe €HiGHBs pr 680ct-Cdh. p. H74-179C. (0.7
nm). 25 [ ERR] NWR' (G, MHZ JLERR] ~ (ppm) - 27595 (@, SH
aromatic), 4.1 (variable, @gg. bsbkﬁlﬁ C'ﬁﬂ—h 3 9@0%9, 6H [ERRL): 3.68 (s,
3H, [ERR]); 3.41 and 2.59.(two 2H triplets, -NCHCH2CO2). Repetition. of thoi s

procedure butMsing the appjppkinat e ani | jEsmpled t .in.place of .10
D et nosani 11 e ek plcke

30 . mmoles), aqueous sodium hydroxide (8.4 ml. of IN) and ethanol (8.4 ml.) are

. combined and stirred overnight under nitrogen:at room temperature. The reaction
‘15 . - mixture is then concentrated under reduced pressure to half-volume, diluted with 15
- - .water (35 ml.) and then extracted with ethyl acetate. The aqueous phase is acidified
to pH 2 with 1077 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 ?.) which is used as is. -
20 _In like manner, the remaining compounds of Example 10 are hydrolyzed to 20
' their corresponding alkanoic acids having the formula . .

| COOH -

Re .
: L : _ - Example 12. _
. -~ - 1-Carbethoxy-5,7-dimethoxy-4-oxo-1,2,3 4-tetrahydroquinoline.
_ 25 A mixture of 3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilino]propionic acid (1.10  ~ 25
g., 3.7 mmole) and polyphosphoric acid (4 g.) is heated at 65°C. for 45 minutes .
under an atmosphere of nitrogen and is then cooled to 0°C. It is then taken up in a
" .  mixture of methylene chloride-water (200 ml. of 1:1). The.organic layer is separated
S * and the aqueous phase extracted again with methylene chloride (2 x 100 ml.). The .
30 -  combined extracts are washed with saturated sodium bicarbonate (3 x 100 ml.), 30
brine (1 x 100 ml.) and then dried (MgSO,). Concentration of the dried extract :
%(i)\;es ﬂﬁ lp‘.r'((:)duc:t..as an oil which 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 ound: C,60.11; H,6.14; N,4.80%, : 35

_ ' Example 13. '
_ 3.7-Dihydroxy-4-oxo-1,2,3 4-tetrahydroquinoline. :
A mixture of glacial acetic acid (60 ml.), 489, hydrobromic acid (60 ml.) and 1-
carbethoxy-5,7-dimethoxy-4-oxo-1,2,3,4-tetrahydroquinoline (4.0 g., 14.3 mmole) is
40 refluxed overnight and is then concentrated in vacio to a dark oil. The oil is 40




35 Exanple 8. Methyl 3-(3,5-D methbxyanilino)al kanoates. The procedure of
Exarrpl e 71s repeat ed but usi ng t he approprr ate ester 40

40 aniline react ant to g| ve the foI I ovvr ng corrpounds 17
1, 579, 230 17 When [ERR] is hydrogen, the

e products are obtained by the procedure of Exanples | and 2 .but wusing
yl acetoacetate and nethyl propionylacetate in place of ethyl

oac‘etate and t he ‘appropri at ected anrlrne reactant 5 "\
ERRI220 15 20 25 1gp br- E[lS%'??‘E’ 1. 57& 230

18 5 A dlssolveog in water (50 ml)and the aqueous solutlon neu to QHG-B? |l§ 9. dl - Met hyl
3-{[3-hyd# ydr ’“ ar n) g} a" t i xture of
3- hydr oxy- cﬁn iR "ﬂ ?‘%ﬁi T sur Yﬁl flel Yl ate 15

(345 9. ),olltsndceaoﬁtubenam-et @ce’tata’(t t) andsthhmnm clm eﬂ@tﬁa 1l 1. ovesnight. The
cool ed erle'Ehe lemln °and washed,tw ce

wi th 100 gfl&‘ggé‘%m ﬁgﬁf ﬁfﬁmﬁ%ﬁrﬁ g h ze“‘l}“f ylorganllc phase i s

then drie Qérdb@ided presdure] THIGILY edsid| di s
chr onmt ogrfmphahhmhhexm lO)oYlekHi%ﬁaggeb Lﬁé?—n 9b@nzene et her (2:m) as the
el uant , AfteF“'é‘Peu Fatt°és'§lsﬁ§c§'ll%1¥'°1 hﬁal’.ﬂ"r“ttP 31°—g2%H5°%0 - g, (40%)

©d-I- met hyl 3%‘;@; gyor@fﬁ @@hq—ngéﬁz megbyl )N, anhd,i no} propi onate is i20

collected. It has 't he fol | OPéund: X[6@23:alH,ab&r axmesy st i cs: [ ERR] NWVR (60
NHz) 1$ERR _(.Bp n;eansbfr_hxtp(osedumf Exaepit2jand thisprapedise, B403hdromyp- 15
(5-phenyl-2-pentyl)-N-ethoxycarbonyllanilinolpropionic- acid is transformed to 5-
" hydroxy-7-(5 (p phenyl-2-pentyl)-4-oxo-1,2,3,4-tetrahydroquinoline, and the
followmg compounds are pr;pared from compounds of Example 11:

oo

e .
H C.H, oH H
H H SH = H
H CH, SH H
H  GH . SH H
%5 . CH, - H- -~ OH H 2
'CH, CH, - OH - H '
CH, CH3 _ OH H
L (CH,).C.H,CH, .. OH -+ H
CCHy . HU U SHMH
o 4, GH, OH H
s .  CHCH, '.__ctl-,_"-'f'-.‘su COH 25
| | (CH).CH, CH; ~ SH H |



aromatic), 3.66 (s, 3H -[ERR]), 3.37 (t, 2H,-[ERR]), 2.16-2.78 (m 5H,
-[ERR] and benzylic), 1.28-1.69 (m 4H, -(CH2)2-), 1.11 (d, 3H, >-[ERR]),
25 4 4-5 2 and 1 282 43—{vaFable—tH—N-H—0H)

25 me - 341 (m+). Exanple 10. Met hyl
3[ (3, 5- D et hoxy- N- et hoxycar bonyl ) ani | i no] propi onate. Ethyl chlorofornmate
(2.0 g., 8.4 molé) is added dropw se over a 10 nminute 30 _period to a
m xture of nethyl 3-(3, 5- di met hoxyani | i no) pr opi onat e (1.0 nl., 10.5 30

mol e), netrhyl ene «chlforide (5 ml. ) and pylrg |2§be (5 m ). at 0C under a 23
nitrogen atnosdhdre The nixiq OO T Tt 63

following addition of the ethyl. &®l.oroforBate a d‘lfhenRat roomterrperature
for an additional 20 m nutes, amd~Tsthem poured Into a m xture of

met hyl ene chl oride (75-m.) and g -wat ery (50 359 My ). The methylene-.-
chloride laygrsis separated, was succe55| vely WI ‘th '10% - 35 :hydrochlori. c
acid (2 x 50 m.), saturat ed aquenys sodm:mg b1 caﬁbnaté{(l x 30 mM.) and

- —OH—

sat ur at ed agueous sodi um chl ofide (1. x 40 dr| ([ERR]). It is
then decol orized with activated Bhar coal - G d concentrat ed under - reduced
pressure to an50|l (2.72°9.). Theg pr oductc;ug usedHs: | €,HI0 ' 3
Slmlarly d, | et hyl - 3-[ 3- hydro}éS(S phenyl - én Ié% ni | i no] pr opi onat e
is 40 converted to d, | -nethyl {[ 3- hy@?‘oxy 5‘? ef 2-pentyl)-N
et hoxycar bonyl ] - 40 ani’| 'n'loi-lPr opi enat e. angut. he Hol | ow ng corrpounds_
are prepared f-rom compounds of - es 7 and 8 bg/ reactl on with the
appropriate al kyl chl orof ormat e : & ot her €Hact ant Ii)f fdrtul a R Br. where R
i s other than hydrogen: 19 _ _ SH Ci-l 579, 230
19 5 10 15 20 25 [ERR] - H 0 GHooo SR G
10 . -~ . CHCOOH H : OH ;" H 10
" CH,COOH CH, OH ' H:
. | "CH,COOH CH, =~ ©OH H'
| | ‘CH),COOHH . SH . H
L . (CH)CO0H CH, . SH H_ |
15 . .(CH)COOH CH, -~ OH - .H" 15
' 'H. - nCH, OH  H
‘H n-CH, .: SH - H
H . - .mCH, OH. . H
- “H' . CHy .. OH  CHy. |
| 20 H - }'"_.j-l-n-c;H- . OH. . CH, o L2000
©H., oo 'i'n-c.H, . OH ... CH,
"H n-c,H,, - OH: -: - CH,
'H ' CHCH;: OH° CH;
R - H . (C_Hz)zCsHi'.OH- A -+ CH, .
25 - HY " (CH;),C,H; OH -. CHy 25
. “H CH,CH, - SH: ..CH,
CH (CH),CH; SH ~ GH,
o, CH, . OH CH,:
| " . aCH, = CHCH; OH CH; -

CH,  nCH, OH CH



1,579, 230 20 5 10 [ERR] 15 20 25 1,579, 230

21 21 5 [ERR] 10 Exanpl e 11

3-[ (3, 5- Di-net hoxy-"Nethoxycarbonyt)anttH-relprepenie—Aci-d—Met hyl

3-[ (3, 5-di net hoxy- N- et hoxycar bonyl )ani | i nol propionate (2.72 g., 8.36

mol es), aqueous sodi um hydroxide (8.4 m . of IN) and et.hanol (8.4 m.) are
onbi ned and stirred-overni ght under nitrogen at roomtenperature. The
Faction 15 m xture is then concentrated under reduced pressure to
alf-yolune, diluted with 15 water (35 m.) and then extractéd wi\t et hyl
5c et-d-e—Fhe—aguoous—phase—is addB4Ped 19 pH 2 with 10% hydrodhl oric acid
and extracted with nethyl dee chl oRj de (X-H50 mR,.). The conbined extracts
‘are washed with brine, drie f-f1)-are ed.-to give the product as
an oil (2.47 g.) which ig,used as,js. 20 o In-1ike manner, the.

remai ni.ng conpounds of I:Cxﬁié#%ﬁe lg#are-hygﬁollyz% to 20 their 7, :
correspondi ng ‘al kanoi ¢ gCHgLHAVCHY t he é@r nui@q] ERR] Exanple 12 )

|- Car bet hoxy-5. 7- di et hgxy4- oxo-1 2. 3, 4-tetrahydroqui noline. 25 _ A
‘m xture of 3-[(3,5-di mst(ﬁ'[v;%ﬂﬂ\l- ef QTG dhr OHny | )é‘h‘ I'i no] propionic acid (1.10
25 g.5 3.7 mole) and panebesrhef c acigy(4 gp. i's heated at [£RR]. for 45

" ninutes under an atnosphere of nitrogen and is then cooled to OC.- It is
- then taken up in-a nixt&R2)EO0HECHy| ene @Hl oriGHy- water (200 m . of 1:1).

The organic layer is se 60 the eous~phase extracted again w'th
met hyl ene chl oride (2 XR‘E’E@(}%&%@ : _chl'he SSSH" cscoljri)foi ned extracts are washed

with saturated sodi um biC¥arbonat€H¢3 x 108 m.gH, 30

_ | - 'CH,CO0H CH; ' OH . CH, _
10 - CHCH, CH, © SH CH, 0
| ' (CH)CH, CH, = ' SH' = CH, o
CH, ~ CH,. SH = cH, -
s CHy | CHCH, SH . CH, o |
-  iGH,  nCH, SH CH, R
15 - i'cn,cb’on (CH)CH; SH - CH, = 15
" nGH, CH, SH . CH, |
~ (CH,),CO0H CH, © SH  CH,
CH,CH, (CH),CH, SH  CH,
__ ) H | _n-C.'H,',' _ SH  CH,
0 ' CHCH, CH, oH -H 20
| nCH, GH,  OH H
CHCH, H OH H
(CH),COOHCH, SH H
S (CH)COOHH ~ ~OH - H :
% . “H - CHCH, SH H s
i-CH, | CH, SH ~ CH, . .
(CH)CH, CH.  SH  cH, | R
o d,l-l-'CarbethdJ:t‘ﬂv-S.7'-dt;m:e.t:hoxyl-5;3nn;%;l-}z5xq-l .2:?.4#?:&): roquinaliﬁe. .
30 A solution of 3-[(3,5-dimethoxy-N-ethoxycarbonyl)anilinolbutyric acid (4.0 g., 30

12.8 mniole) in chloroform (2 ml.) is added drogwise ‘with stirring to poly-
phosphoric acid go g.) heated to 60°C. on a steam bath. The reaction mixture is
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
as acetate (2 x 100 ml.) and the combined organic extracts washed successively with 35



brine (I x 100 m.) and then' dried (MJSQX). Concentration of the dried
extract gives the product as an oil which crystallizes from benzene. Yield
= 645 ngpr—=m-p. 109-TERR] Analysis: (Calc'd for [FRRI: C 60.21: H 6.14; N,

5.02% 35 Found: C, 60.11; H,6.14; N, 4.80%
35 Exanple 13. 5.7-Di hydroxy4-oxo-1 ,2,3,4-tetrahydroquinoline. A mxture
of glacial acetic acid (60 m, .), 48% hydrobronmc acid (60 m.) and I -
car bet hoxy- 5, 7-di: met hoxy- 4- oxo-1 , 2, 3, 4-t et rahydr oqui nol i ne (4.0 9., 14.3 (&~
mmole) is © 25 refl uxed over nij ght and I1g579,b3@n concentr at ed in vacio to 2s
dark oil. The T TI3

_ turated ocP m blcarﬁonate solution rin (1 xl
1,579, 230 ' ' zanlelgaoversanhl;drous magnesnum sulfatg%din éﬁr&i tHe'd n x%ﬂ' 8u'illﬁrm )
and the aqueous SoOlretut ree%u-‘érg $ 264, éfccrte olecWIt I N sodi um hydr oxi de. A
saturated sol ution -of P tmma Omﬂghqgiﬁﬁolmn ﬂd‘ﬂg@lﬁ%ﬂ?%é Ql
m xt ure extra_}ed K ol
conbi ned,; dried (Mg a@&as romra 4 an)a@ pm&wse—nmaﬂn oi |
The 5 - - oil is tgkmbm andne\?a zteqhm meltiitgo iztoiijlctaﬂnbhtlheus%ﬂldutlon
chargedtoaS|I|cu i ?$of
benzene equall®.o tQﬁaM E‘\ E"t éﬁaecvﬁa’teﬁ‘e‘banegl ol
acetate (250 nm'. of 4Aihalysikn3albe ,er,rktylc arneg; aty 6 S250N,#l78%,0f “1: 1).

Fractions (75 m.) are col]ected. Frﬁ@mdor%msﬁ AR 6380 M4 and evapor at ed
under reduced pressuré‘/ The?3 (ST" residue is crystallized 10. f_rom

et hanol - hexang (1: 10) IR‘(KQ})d_jsg £65 00 p. 166-1690C.: o
Further recrystallization raises the melting point to 171-172.5 OC. n1e ?79

(m+) Analysis: Calc'd for %ﬂm ple 1 7.82% Found: - C,
60.25, H,4.94; N, ,85% &- ‘155; ‘]’”'yd'oxy'g"ﬁ ylffe"éﬁégdf‘"’f"f‘i'@’dm"ﬁ'ﬁ fire of Exanple .
12 and this procedurea rﬁrx{uﬁ‘d’ oflpfadiniuiceticRxid-(240 ml.), 48% hydrobromic acid (240 ml.) and

(5- phenyl - 2- pamt y| )1-derbethioxycs; &-dmsthoyy; -Z-mnih 1I-‘h®‘|0 2034 -tymlvdmuldolm ma £ or ngyl

to 5- hydroxy-7-(5-ffk inli’fh’éﬁi E? '?n‘fégﬁ?“f‘ﬁ pdly é‘(ﬂ%‘ﬁ
the fol l.owi ng compayi s:sa&@mmy& ATHH-0f
[err] . the resulting mixture extracted with ethyl acﬂﬁte[(elkrsi)ﬂ ml.). The extracts are
25 combined, dried (MgSO,) and concentrated under reduced pressure to a dark oil 25
) (12.8 g.). Hexane-ethyl acetate (10:1) is added to the oil and the resulting crystals :
. recovered by filtration (3.8 g.); m.p. 158—165°C. Tnturatlon of the crystals in ethyl
acetate ‘flves 1.65 g. of product; m.p. 165°—168°C.’
. itional material separates from the mother liquors on standmg (29g) m. p-
3 l68°—170°C Column chromato raphy of the filtrate on silica gel using benzene- 30
oo ether (1:1) as solvent gives an additional 4.6 g. of product, m.p. 167°—169°C.
" Further purification is achieved by recrystallizing the product from ethyl
acetate; m.p. 173°—174°C.
: Analysns Calc’d for C,;H,,O,N: C,62.16; H,574; N,7.25% -
35 " Found: C,6200; H,583; N,7.14% ~ - 35
' - mfe — 193 (m*) .

Method B —_
A mixture of 4,-3-[(3 5-d1methoxy-N-ethoxycarbonyI)anﬂmo]butync acld (100 '
, 0.32 mole) and 489, ydrobromlc acid (500 ml.)/glacial acetic acid (300 ml.) is
40 _heated in_an oil bath at 110°C. for 2 hours. The oil-bath temperature is then 40
increased to 145°C. and heating is continued for an additional 2 hours, During this =~
last heating period an azeotropic. mixture distills (boiling point 42° - 110°C,
~200—300 ml.) and the deep-red homogeneous solution is allowed to cool to room
temperature. The mixture is poured onto ice-water (3 liters) and ether (2 liters), the
- 45 layers are separated and the aqueous solution is washed with ether (2 x 1000 ml.). 45
s The ether layers are combined and washed successively with water (2 x 1000 ml.),
brine (1 x 500 ml.), saturated NaHCO, solution (4 x 250'ml.) arid brine (1 x 500 ml.)
and then dried MgSO,). Decolorization with charcoal and evaporation of the ether
: ' affords a yellow foam which is céystalllzed from ca. 300 methylene chioride to give
. . 50 31.3 g. (50.4%) of pure 5,7-dihydroxy-2-methyl-4-oxo-1,2,3 4-tetrahydroqumolme S0
‘ .Additional product can be 1solated from the mother hquor by snhca gel
chromatography ' .

"H NMR (60 MHz) aTMS (100 mg samp[e/O 3ml. CDCI,0.2 ml. CD,SOCD,)
. .(ppm) 12.40 (s,1H,Co-OH), 5.72 (d2H.meta H), 5.38—5.60 (bs,1H,C;,—OH),
55 50—4m/ .00 (r]ng,:l; H czﬁ), 2.38°2.60. (m, 2H Cs—H,), 112 (d3H,methyl). 55
e — m
Analysis: Calc’ d) for C,., JO,N: C, 62 16 H '5.74; N,17.25%
Found: C,6201° H.585! N.7.02%

Sxmllarly, methyl d, l-3 {[3-hydroxy-S-(5-phenyl-2-penty'l)]amlmo}proplonate is
converted to d,l-5-hydroxy-7-(5-phenyl-2-pentyl)-4-oxo-1,2,3 4-tetrahydro-



H H SH Hlerr] H [err] 25

CH3 H CH H 25 [err]

[err] OH Hlerr] [err] [err] [err] [err] [err] [err] CH

CH OH H 35 [err] [err] 23

1,579, 230 23 [err] R4 X-H

Rs _[err] [err] [err] 5 10 15 ' . lerr] 20°25 30,
24 . 1,579,230 - C L. o
gerrl R >_('H|,579,23'0 R[e-r-_-r]' [_-e.”]'. . .024&._ \J Lerr]

_quinoline ‘which is purified by column chromatography using silica gel and -
benzene/ether (5:1) as eluant. _ : . : '
m/e — 309 (m*) TMS o e -
'H NMR (60 MHz) 'SCDCI, (ppm): '12.22 (s, 1H, S0H), 7.14 (s, SH, C,;Hj),

5 6.04 (d, J=2.5Hz, 1H meta H), 5.87 (d, J=2.5Hz, 1H meta H), 4.19—4.60 (b, 1H, S\J '
: NH), 348 (t, 2H, CH,N), 2.18—2.89 (m, 5H, ArCH, ArCH,, CH,—C=0), o
1.38—1.86 (m, 4H, —_[d—l,],—_- , .13 (d, 3H, CH,). - Do
: and ethyl 4,/:3-(3,5-dimethoxyanilino)hexanoate hydrocholride is converted to
: d,1-5,7-dihy roxy-2-pto;3ll-4-oxo-l,2,3,4-tetrahydroquinoline; m.p. 117°—119°C.-
10 (from methylene chloride). -~ T : :
m/e — 221 (m*), 135 (base peak, m* — propyl). :
and /-3-[(3,5-dimethoxy-(N-ethoxy carbonyl)anilinolbutyric acid is converted
to d-5,7-dihydroxy-2-methyl-4-oxo-1,2,34-tetrahydroquinoline, m.p. 167°—168°C.
_ [a]3® = +167.8° (c=1.0, CH,OH). ' o :
15 m/e — 193 (m*) : _ - .
Analysis: Calc’d for C,H,,0,N: C,62.16; H,5.74; N,7.25%
| Found: C.61.87: H.5.62: N,6.96%

and ethyl 4,/-3-(3,5-dimethoxyanilino)hexanoate hydrochloride is co"n-verted to

_ TSﬁldillldrdxi-_Z-methyl-4-'oxb-1,2,3,4-tetrahydroquino_lin'e; m.p. 166°—168°C.
20 [a]2 = —168.5° (c=1.0, CH,OH). . - | _.

m/e — 193 (m*) _ .
Analysis: Calc’d for C,0H,,O;,N: C,62.16; H,5.74; N,7.25%
_ _ ound: C,61.82; H,5.83;- N,7.22% -

10

15

- . - Example 16. - _
- 25 -~ d,}-5,7-Dihydroxy-2-methyl-4-oxo-1,2,3 4-tetrahydroquinoline. . - T - 25
- A mixture of 3,5-dimethoxyaniline (230 g., 1.5 moles), methyl crotonate (150 :
g., 1.5 moles) and glacial acetic acid (90 g., 1.5 moles) is heated at refluxfor6 hours. . -~ .
Additional glacial acetic acid (90 g., 1.5 moles) is added and the mixture refluxed '
overnight. Hydrobromic acid (1000 ml. of 487 solution) and glacial acetic acid (850 _
30 ml.) are added to the reaction mixture which is heated at reflux for 4.5 hours, The =~ 30
title product is isolated and purified according to the procedure of Example 13. -
Yield =36 g., m.p. 166°—170°C. o -
Repetition of this ¥rocedure but replacing methyl crotonate with methyl .
_ acrylate, methyl 3-ethyl acrylate or methyl 3,3-dimethylacrylate affords 5,7-
'35 . dihydroxy-4-oxo-1,2,3,4-tetrahydroquinoline, 5,7-dihydroxy-2-ethyl-4-oxo-1,2,34- - 35
- © _ tetrahydroquinoline, and- 5,7-dihydroxy-2,2,-dimethyl-4-oxo-1,2,3,4-tetrahydro-
quinoline, respectively. : _ C
. - . .. Example17. -~ .= : _
: d,1-5,7-Dihydroxy-2-methyl-4-6xo0-1,2,3 4-tetrahydroquinoline. o S
40 " A mixture of 3,5-dimethoxyaniline {4,6 g., 0.03 mole), crotonic acid (2.54 g. 40 -
: 0.03° mole) and pyridine hydrochloride (3.0 g., 1.26 moles) is heated at
- 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.
45 of a yellow-oil. B R B a S -
A mixture of glacial acetic-acid (110 ml.), 48% hydrobromic acid (110 ml.) and oa
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 tlie aqueous solution neutralized to pH 6—7
with IN sodium hydroxide. A saturated solution of salt water is added and the
- 50 resulting mixture extracted with ethyl acetate. The extracts are combined, dried 0. .
(MgSO,) and concentrated under reduced pressure to a dark oil (2.8_g.). Column . )
chromatography of the crude residue on silica gel using benzene-ether (4:1) as
eluant gives an additional 510 mg. of product, mE.S. 168°—170°C, ~
_ . Further purification is achieved by recrystallizing the product from ethyl
.58 acetate; m.p. [73°—I[74°C, - . : o e : .
: Analysis: Calc’d for C,,H,,O,N: C,62.16;; H,5.74; N, 7.25%
- o ound: C,62.00; H,5.83: N,7.14%
m/e — 193 (m*), 178 (m* — methyl, base peak). :
In a similar manner, 3,3-dimethyl acrylic acid and 3,5-dimethoxyaniline gives -
60 after purification by silica gel chromatography (benzene/ether 1:1 as eluant) 5,7- . 60
dihydroxy-2,2-dimethyl-4-oxo0-1,2,3,4-tetrahydroquinoline as a yellow oil. '

55



err] CH3 OH [err] [err] 5 [err]
5 [err] 10 10 15 20
20 25 . 25 Exanple 14.

dl -1 - Car bet hxy- 5, 7- di met hoxy- 2- met hyl - 4- oxo- 1, 2, 3, 4-t et r ahydr oqui noi ne. A
solution of 3 [err](3,5idinethoxy-Nethoxycar bonyl ) ani I'i nol butyric acid _
(4.0 g. 30.12.8 mole) in chloroform (2 m.) is added dropw se with
stlrrlng to poly- phosphorlc acid (5.0 g.) heated to 60C. on a steam bat h.

The reacthon mixture is held at 60- 45C. for_two hours and is then poured

into a mxtureZbf®ice (100 g ) and ethyl e¥P23% (100 mi . ). The aqueous ?7

| ayer is further extmmys:emﬂa th e)t hyl 35 - acet ate (2 x 100 mM.) and the
conbi ned, organi c ext ra “{/\p@ C eI y with 35 * 25 _
1,579, 230 - cgﬂ?’ °'% %OE):E 2%%5’3%%3/ 25 sat urated sodi um

b| car bonat e wutlon (azaxe,a&(a(m_);s)brlne (I x 100 m.), -and.then dried-
over anhydrous nmagnesi lﬁﬂ&hfﬁ@hoﬂmomn@éﬁﬁ&latl on of ‘the dried extract. under'

reduced pressure gives Lcati o

acconpl i shed by col %ﬁlﬁl }yrﬁ;a c ?:5;1 gqé Jimetﬁoxyarli € are con&ins?glto eﬂj de
product (2.5 gy) OnN girification gl x@le herlﬁheasahmm |s eI uted W|th a S 10 -
vol unme of benzene’ equal%’Mmggﬂﬂ %’Pgﬂhﬁﬁgl S_O)P’ﬁ col UE.B ﬂlé{, g{ed by
benzene/ et hyl acetatg,f 0 ﬁ“? ‘%H gf ¥ %pns'
9-18 are conbi ned anﬁnﬂdﬁszp{% ava fbmﬁéa&mm B pobtd tbﬁ whi ch.
is purified furst her -B€Hz-eCiHysndl “+&ption from petro eum et her - 33 g., 15
m p. 92.5-941C. 10 Recrystalliza Efon f thls pr oduct from hot et hyl
acet at e/ hexane (1:1) - aff ke, A0 pmce&.,qese,p 3015 ARbopoBiPrabsPHR

Anal ysi s:  Cal c[er r] dar prepared frém approgriat hydl'tbxy-@ (B3IW)Dhilinds dnd dppropiidle ester1. 54;
H, 6.55; N 4.94% e of tlzdﬁr nfula-R.Rg C—CH——-COOCH3 wherein each of R,R, is hydrogen methy!

20 - orethyl
R, = Ra z w
H H CH(CH,)CH,), _' 7 GH,
H CH, CH(CH,)(CH,), . CeHy
25  H  GH CH(CH;_)(CH;)a' S CH, : 25
) H CH, -  CHCH)XCH), ~ C.H, |
H H = CH(CH)CH,), . T CH,
H H ~ (CHy, . cH,
. H H  (CH), - . CH, -
% H  GH  (CH) . T CH . @
) H H . (CH)CHCH) =~ CeH; | |
H CH; - CHGCH)CH) ~  CH,
H H C(CH,), - o CH,
" H  CHy C(CH)(CHyp, . S . CHy |
35 H H -  (CH), - S cH, I
H CH, (CH,), . cHy |
H ' H © CH(CH)CHy, ~~ ' C,H;-



15 IR (KBr) - 5.85, 5.95 u [err] 15 Exanpl e 15.
dl -5, 7- D hydroxy- 2- met hyl - 4-oxo-1 2, 3, 4- tetrahydroqur noline. Method A- A

- car bet hoxy- 5, 7- di net hoxy- 2- met hyl - 4- oxo- 1, 2, 3, 4-t et r ahydr oqui_ noIine' (16.0
55 mmole) is refluxed overnrght and is then concentrated in vacuo to a
ggrk oil. The oil is dissolved in water (200 nl.) and the aquequs sol ution
efitya alized to pH 6-7 with IN sogdbusp hydr oxi de. A saturated sgg ut i 8o/ of
%&W%Md W th
et hyl acetgte (ﬁ‘x 500 m.). The exkracts are 25 Worrbr ned, dried.
(MgSH4) and—conce ed—L =YallT: 2SS 2 : k—0oi | 25 (12.8
g.). Hexarne- et hMI acet as, (10 1) is added to thngﬂsl and the resul ting
crystals recovered by fi] (3.8 g.); mp. 650C.. Trit tion of
t he crystaﬁ's i nHet hyI a&ﬁ‘éﬁé{(%rbes 1..65 g.. of p%%@l} m p. 16‘5L€GSOC
Addi t i-onal g mat eCHji\ sepURERNIH M t he nother | i qFags, on standi ng (2. 99.)
mp. 30 - 1680-1700C.: Col uim_ chr omat ography of %@;adrltrate og‘r sili ca gel
usi n§ benzZdne- H30 et heCHEHYICHas sol'vent gives itional 476 g.
produet, nyp. 1éﬂ1169[ ercrdgﬂ YCHL t her purifi cat.i on.pcg-[achr eved by

recrystal I 4] ng e pr oduct from et’hyl .acet ate . 173-174[err] C.
Anal ysi s: rcar c 6.Hor [elGHCH)X@R).16; H, 5. 74 N4- ce¥306 35

Found: C H 5. 83; 35 me -193 (mt) - Met hod
B- A m xt e of d | - 3- [(‘%!NEZ%?@QE%C ’Kl-et hoxycar E)%nyl Yani | inol butyric acid
(100 g., 0Ou32 r’rlt:ll—lg') and @H8% hydr obromi ¢ acid (50@# .)/glacial acetic acid
(300 mM.) js 40 heat ﬁrn an oil.. bath at 1 10G, for.2 hour The

oi | ®at h t'é‘rrperalcure rs(ﬁ gh- 40 increased to 14  and heati ng is
continued ¢qf acddi ti arricHg(di@py s. During thisdMst -heating peri od - an
azeotroplc m xture distills (boiling point 42 -+ OC 200-300 m .) and t he
deep-red hBrogefdbus sol HEEWGH:s 4 | owed to cool ®room tenperature. The
m xture isypourgd onto iGgceR¥eH,) (3. liters) and &her (2 liters), t he' 45

| ayers are separated and the aqueous solution is washed with ether (2 x
1000 m.).H 43 The et r@i(CIHa & are conbi ned afdtmashed -successively with
wat (2 xz1000 ), 500 ni.), saturatgd NaHCO3 sol tion*(4 x
250% ) and brande (1 x 5}?@}%‘: and then dried QS% err]). Declgl orization
with charcHal and evapor‘éltIGC@ia)Céi(CHk)e et her affor&Ha yel | ow f oam whi chis

crystalli 2ﬁd frdnhca 30&_[(@{@“(@?[(3 chloride to %‘Me

H H . CH(CH)(CH), CH,,
| H CH CHCH)CH), - cH,
20 H H CH) - . . CH 90
H H  (©H) CH,, |
H C,H, CHY - CH,
H H (CH,),CH(CH,) o CeHyy
H CH, CH(CH,)(CH,), . CH, |
25 H H. CH(CH;(CH,),CH(CH) - cH, = 2 .
| H CH, CH(CH,)CH(CH,)CH, - CH, o
H H. (CH)s. S 2-pyridy!
H H CH), | 4-pyridyl
H H _ (CH) N 2-pyridyl
: 30 H CH., ' (CH,), ' 4-pyridyl .30
"H  GCH, (CH,), o | 3-pyridyl
H CH, | CH,CH(CH,)CH,  4-pyridyl



50 31.3 g. (50.4%' of pure 5,7-dihydroxy-2-nethyl -4-oxo-1,

3, 4-t etrahydroqui nol i ne. 50 Additional product can be isolated from"
the nother. liquor by silica gel chromatography, 1H NVR (60 WHz) [err] TMS
(100 ng. ' sanple/ 0.3 nferr] CDCerr] .2 m. CDSCCD{err]) (ppm: 12.40
(slHJerr] -OH 5.72 (d,2H, neta H), 5. 38 5.60 (bs,IH[err]7,-0H, 55
3.50-4.00 (m .HCferr]), 2.38-2.60 (m2H Cerr]-Herr]), 1.12 Zé
(d,[err]H, nethyl). ° 55 nVe - 193 (m+) Analysis: Calc'd for Cferr]:
C, 62.16; \H(5294 N, "7.25% Found: C. 62.057923. 5.85: N. 7.02% Sinm|larl 9
nmet hyl d,1-3-1T3- hy roxy-g- (5- phenyl - 2- pent}l)lanilinol propiongye is -
converted . to dl -5 Bydrd¥y-7- (5-pheny] - 2- npnrvl\ 4-0xQ-

1, 2,3, 4-tetrahydro- 26 1, 579, 230
26 qui nol‘i ne which #s pur¢zH|sed byCB(ﬂ*b)fﬁHe)hrorrat ography usﬂ%ﬁ‘ Hi | | ca gel

(oo - 152203, 111y "Bty "7, SGodhigH] 1) VT (Ol TS |
pp s, [err r =
meta H), 5.87 (d JIP. S5HAH IH rretﬁHH),Hs)(CH&-4 60 (b, [err],3-pyrdyls NH), 3.48

(Eerrzi_I (1}'120(5 1§H 8%-43")?]_ and Q{:ﬁ'ﬁ;«é% CH2- C=O), 1. 3§pynd§16 (m 4H, ’

dlerr] 3- (3 5-di met hekyani i no) hexenqmagcny)glrochol ri de IS comterdyed to

[err]-5, dlhydroxy 2- pr 4- oxo-1, tetrahydrqu|noI p.
117-119C. 10 %ayl ene EH(%F#&%‘)‘ | 3 p5ind]
- 10 ne - 221 (m+) H’L35 (dAse peabn(@ilt,)(c “and a-piperidyl
[err]-3-[(3, 5-di net hoxy- (N-ethoxy car ani I i noI butyric acid is
converted to d-5, 7- & hydr@bly- 2- rreFHWHa)‘ég’@)al 2,3, 4-t et r ahy8tbgui nol i ne, -
mp. 167[err]1368[ert]C. a[err] (c= B 0, CHOH). éx, 10
me-193 (m+) . H ﬁ CHtéﬁz(C%O), 115 Anal ysis: Calc'd for
[err]: C, .62.16; H, HS 74 CHL 7. 25%’%“&@“12—@6-1(:3{7:, H, 5.6%H:N, 6.96% and '
et hyl [err] 3-(3,5- ﬁxyanl i @ exanoate hydrochl ori deﬂl s converted to
[err], 7-di hydroxy- 2- thy 0XO0- ‘3, 4-tetrahydroquinolin" g mp. 166-168
C. 20 [[errla=- 168 5 (c=CHETH)EH(GH,)CH,), o H
20 H H  CH(CCH)CHCH)CH), H |
V. 15 - - . CH, . H - : 15
H H  (CH), - oH
Woowm. o ocH. o oom
H CH, - (CH)s CH, '
20 H H CH(CH,) - - CH, | 20
H  CH, CH), - . H o
H ~H.  CHCH) CH,,
H  GH,  CHCH)CH) CH,
5 H H  (CH)—0—  CH,
B 25 H CH, (CH)—0— 4-FCH, 25
- H  oH (CH,)a—O— o o
Ho W '<c'u,>3_o_- o
H CH, . (CH)—0— S 4(4-FC,H)C, H,,,
30 H CH, (crr,)a—o—{cr{,)2 | 4cCicH, 30
H H =~ (CH)OACH)  GCH
H

CH, (CH)—O—CHCH) 4-piperidyl



me -193 (m+) Analysis: Calc'd for [err] C 62.16; H 5.74;, N, 7.25%
Found: [err]2; H, 5.83; N 7.22% Exanple. 16. 25
dl -5, 7-Di hydroxy-2-nmethyl -4-o0x0-1,2i 3 4-tetrahydroquinoline. 25 A
m xture of. 3,5-di met hoxyaniline (230 g., 1.5 noles), methyl crotonate (150
., 1.5 . nmoles) and gl acial acetic acid (90 g., 1.5 noles) is heated at -
& lux for 6 hours. Additional glacial acetic acid (90 g., 1.5 nol es) IS
r_gded and the m xture refluxed overnight. Hydrobromc acid (1000 m . of 48%
o) ion) and gI acial acetic a |'%. §50 30 rri ) are added. t33 theJ

: Otitle
_product |§ |50I§1ted and purified ac% ording to the pr%edure of Exanple 13.
Yield = 36°g p—166-170[err]1C_Repetition of this procedure but

repl aci ng et hyI crotonate wth_ nethyl acryl ate, methyl 3-ethyl _acryll.ate or
met hyl 3, - di nétthy| acr%%)e—gr‘rg?@? H), 35~ CeHs

di hydroxyﬁ- oxo;[err] 2, @1y, )@gﬂ)nol i ne, H, - A
‘5, 7-di hydr oxy- 2- et hyI 4- 0X0 }Lerr 35 tet rahydroqw nol i ne and
5, 7- di hydHoxy- H 2, - di me€H(d XCH&o—Q—Z 3,4-tetralfstlso- quinoline, '

respectively. rrpl e. _
. d, 1 -%, 7- Di hydr oXy- 2- met H$CH4(CH 21 2.34- tetrahdeoqw nol i ne 45 - A
m xture oH 3, 5-GH,net hOX@H‘ﬂHJ(ﬁH;){%@H;); 0. 03 nul,H), crotonic acid (2. 54

: 03 gple) an ﬁg Iorlde Og,126rmles)|s
heat ed at H885 fgg[ err] CEH%H@*S‘[} ut S. ’Phe cooé # reactionm mxture is
suspendedH n weH er ( 5S00CHICH,)(CHD,—0)-CH)0HL-he, i ¢l usted to 7 and the
resultant _mxture stirred for 10 m nutes. The organic |layer is separated,
dried (I\/g§04) &b concefthar@ato 3.2 g. 45 ta yellow oil.

45 fp m xt g e ofgglacial (O flHoc—@ci,JcHL0 . 430 dnagr obr om cy@cid (110
m-..) and the yellow oil .is refluxed for one hour and I's then concentrated

_.in-vacuo #o a daHk oil . (Cﬂab—&—l'(cﬁs)s'dl ssol ved i n 4®¥ridyl and t he aqueous

. solution Reut r abjized tog) 6ol ¢ith |N sodi um hygegxi de. A saturated
- solution of salt wat er is added and the 50 resul.fing mixture extracted
with ethyH acetfite. TheCH{GH.XEH9:aPe conbi ned, cﬂ*@é‘@.HBGsF(.NgSM) and

concentratge d ura_? tredueﬁ }P eﬁs)uuse 3&{% dark oiky(2.8.9.) Colum

chr omat ogr aphy he cru esttl lica gel lsJSI ng-benzene-ether (4:1)
‘as ¢$ uant Hyi vesC,Hp addi CH(ﬂ}b,)(CHJ)Q—ng-(CHDz productCHm p. [err] Fl'ther

purificat achi eve ing the oduct fromethyl 55.
acet at e; hlno %E'r r] SHE/H')&% y__t&éd]_{)‘ 8‘;’ ~ 55

H H, CH(CH,)CH,),—0—CH(CH,) 4-p1per1dyl
H H - CH(CH)CH,)—O—(CH,)—CH(CH, CH,
H CH, . CH(CH)—O—CH, . C.H,:
20 H CH, CH(C,H.)(CH,),—O— - - CH, 20
H H  CHGHXCH)—O— = 2(4FCHyCH,
H H  (CHy~S— . CcH '
H GH,  (CH)—S—CH,  &4FCH, |
| H - CH, - (CHpy—S— - cH, | .
235+ H  GCH, (CHp)y—S—CHy), . . CH, 25
. H H = (CH)—SACH), . CH, =~
H  CH, . CHCHXCH)~S— ~  4piperidyl |
'H  CcH CH(CH,)(CH,)—S— Y 4{CHYCH,,
" H  CH, | CH(CH,)(CH,),—S—-(CH,).  4pyridyl _
30 H CH CH(CH)CH)—S—(CH), - CH, %
H CH, . CH(CH)CH)~S— . GHy '
H

' CH, * CH(G, H,)(CH,),—S—(CH,),——CH(CH,) CH,



Analysis: Calc'd for [err]: C, 62.16;[err] H 5.74; N, 7.25% Found: C
62.00; H, 5.83: N 7.14%/e - 193 (in+), 178 (mt - nethyl, base. peak).
In a simlar manner. 3. 3-dinethyl acrylic acid and 3 5-dinethoxyaniline

gi ves 60 after purification by silica gel chromatography (benzene/ether

1:1 as eluant) 5,7- 60 di hydroxy- 2, 2-di net hyl - 4- oxo- ;
[err], 234tetrahydrqu|noI|ne as ayeIIOW0|I 27 b?
1,579, 230 . - 27 Analysis (MS) Parent peak

(m+) Cal\gd for: C,;H3°03N: 207. 0895 Found: 4895 Base peak (m+- - 15) 3,

5 Calc'd for [ - T T

and 3, 5-di net hoxyanig i ne’ ﬁre condensed to yiebd W

dl -5, 7-di hydr oxy- 2- befnzyl -#-0ox0-1 2 3 A-tetrahydroquinaline as .an . 0il

after 10 purlflcatlon u |ng ben / el uan o
10 n/e =:269; (m+) artd 178 (M- ben?ﬁgﬁ@)ﬁ%@@([errwl ('ppn) 8 76
(s, I'H 5- CH) 7.18-¢.6 (A  SH [ ©H(CH,)(CH,B4SICH)-3Hz, 1H;-FE;HLS 62 (d, '
J=3Hz, 1H) for.the netal coupled aromatics, and 2.14-4. 82 Am - for the
remaining protons (HOH €HsN, [eCHCENEHNsS—~CHforr] 'N’ryl—i)

15 Exanple 18.5Foll ng ghe proc 6xgenhes 9- 15, t conmpounds 5

t abul at ed bel ow ar eq!pi)mrepair{ed from@gg%?gg?l ate 3- ﬁydrox -5- gz W ani |l i nes and
appropriate -esters df.theCHor mul aql'K@H})GBL-F-Peﬂﬂ*v)herel n eabof R4, Rerr]

i s hydrogen, rret hyl. lgo g o et M(CHQCES—B—(CH,), | CH, _[ err]
rere] Lerrl - H O H. CH(CH)CH,—O—CH(CH)CH,  CH, =
'H  CH,  CH(CH)CH,—O—CH(CH)CH, ~ CgH, N
10 H GH, CH(CH,)CH,—O—CH(CH)CH, = CH, 0
'H  CH;  CH(CH)CHO—CH,  4FCH,
. H CH,  CHCH)CHO—CH), ~  4pyridyl
'H H . CH(CH)CH,—O—CH(CH) ' CH,
H H. CH,CH(CH)—O—CH, ~ CH, -
15 H CH,  .CHCHCH)-O—CH,  CH s
H CH,  CH,CH(CH,)—O—(CH), - cH, '
H  CH,  CHCH(CH)-O—CH(CH)CH,  CH,
- H H . CH&H(CH,){-O—(_CH,‘), | 4-FC.H,
H . CH, C(CH,),(CH,), - H
2 H  CH,  CCCH)CH) = a - w
| CH, CH,  CH(CH)CHp, = C.H, -
CH, CH,  CHCH)CH), . Gy
CH, CH, ~ CHCH)CH), - | C.H,
) CH, CH, CHCH)CH), -~ CH, | |
'.-2'5' H CH,CH, (CH,), T C.H, | 2%
H nCH, (CH) -~~~ CHy '
CH, GCH, . (CH;).", R Y o
H (C_H,).C.H (CHz),CH(C, ,) T CH,
| CH, CH,  CCH), CH,
%  cH, CH,  CCH)CH), ~~  GH 3
CH, GCH, (CH,), | o CH, |

CH, CH, - . (CHy, L CH,



- 25 30 35 28 1,579, 230
28, [err] .5 10 15 20 25 29'

1,579,230 - 29 [err] 5 10 15 20 30

1,579, 230 *3 [err] 5 10 15
[err] 20 25 30

' 32 . 1,579,230 . PN ‘3’2' '\

R, R, | Sz W
. CcH, CH, CHCH)CH), . CH, o
' H _n;C,H, | CH, . - CsHs ) - ' \d
- CH, CH, CH(CH)CH), = 4FGH, - ‘
5 CH, nCH, CH(CH)CH, R 4-FC,I%,, s
H . (CH)CH, CHCH)CH)CHCH) . GCH,
H CH. - CH, - . GH,
H cn,c_:.ﬁli CH), o CH,
CH, CH; CH(CH)CH, , o CH, |
0  CH, CHGCH, CHCH)CH), GH .
oW, CH,  CHCH)H, - . GH "
H . (CH)CH, CHCH)CH), CHy
CH, CH, . CH(CH,)CH,); S CH,, "
CH, n-CH, (CH,), o - - GH, |
15 CH, CH,  (CH), . cH, 15 ’
| CH, CH, (CH)y . 2pyridyl
CH, CHCH, (CH), . 4-pyridyl
CH, CH, ©H), . apyrigyl
 GH, GH,  (CH).  dpyil
2 CH, CH, CH(CH)CH(GH)CH, © apyidyl 2
H  nCH, CHGHXCH), = 3-pyridyl
H  i-GH, 'CH(CH,)(CH,), o . A4-piperidyl
CH, CH, .  CH(CH)CH,), " | . 2-piperidyl
CH, CH,  CH(CH,YCH,),CH(GH,) 4-piperidyl _
25 CH, CH, CH(CH,)(CH,), . - CH. 25 <
| “H n-CH,  CH(CH,XCH,), | CHyy
CH, CH,. CH(CH,-,)_CH,}O_—-(CH,), L cH,
CH, CH,CH;, ), R CH, .
 CH, CH,  CHCH)CHCH)—CH), . H -
30 CH, CH,  CH(CH)CH(CH)—CHp); - _ Ho . %
| CH, CH,  CH, . | . H .

CH, GCH, (CH,), | - CH,



1,579, 230 31 31 Rs R4
Z Wlerr] [err] 5 [err] 10
[err] 45—25—36——32 1579230
2 [err] C6Hs 15 [err] 20 25 .
30 1,579, 230 | 33 [err]
CH. * 510-15 [grr] 20 * .25 * 30
— e 1,579,230 . 3
R, R, z. W
- H  nCH, (CH)s . CH,.
e CH, (CH)CH, CH(CH,) " CH, .
3 CH, .CH,  (CH), H .
5 H  nCH, CH(CH;) CeH;, 5
CH; - CH, . (CH,),—0— CH, - -
CH, CH, (CH,),—O0— 4FCH,
CH, CH, . (CH,),—O— C.H,,
CH, CH, (CH,),—0— CH,
10 H  CHGCH, (CH)—0— CH, 10
i CH,  CH, (CH),—0— L a@FCHC, H,.,' |
. CH, CH, (CH,),—O0—(CH,), 4-CICH,
CH, CH, -(CH,),—o—CH(CH,) . 4-piperidyl
. ‘H n-CeH,, CH(CH,)(CH,), C,H,
| 15 CH, CH, . CH(CH,)(CH,),—O—CH CH, 15
. CH, CHy. - CH(CH)(CH),—O—(CHy, = CHy
CH, CH, . . CH(CH,)(CH,),—O—CH——(CH,) CH,
) CH, cHs CH(CH,)(CH,),—O—CH,—CH(C Hy) CH,
"~ cH, CH, '_ (cn,).—o— _ C;Hs' _
0  CH, GCH, . (CH,).—O—CH(CH;)CH, . 3piperidyl . 20
| '-_CHa cH, (CH,).—O—CH, -_ - . 4-FC,H, ..
H n_-(i;'ﬁ-,f L CH(CH,)(CH,),—0— ' L 2-(4-i:c H,)C,H,
CH, ..CH, '._(:H(CH,)(CH,),—O—-{CH,)z . GH, -
. | "CH, CH, ° CH(C, 5)(CH,)2—0—CH(CH,) ) "4-p|pendy|
23 CH, CH,  CHG Hs)(CH,),—O— | CH, 25
“ CHy CH,  CH(CH)CH),—0O— 2(4-FC.H,)C,H,,
Cem R CHps e .-
 “GH;  GH; = . (CHp),—S—CH, 4FCH, -
CHj - -CH, ' = (CH)~S— L CH,.
0 . CH, CHHH, .(CH,),—S—(CH,). C,H, 20
- CH, CH, - CH(CH,)(CH,) _ "4-piperidyl :
CH, - CH, = . CH(CH,)(CH,)z—s—(CH,)."-,1'.- 3 ;-_:-'.4-pyr|dyl o



34 1,579, 230
34 Rs Z . ~ WfJerr] 5

| i nkage, the procedure of iO Exanple 14 is used for the cyclization step.
xanpl e 19. d, 1-5- Hydr oxy-2- met hyl - 7- (2- hept yl oxy) - 4-oxo-1 |
3\ 4-t etrahydroqui nol i ne. Potassi um hydroxi de pellets (325 ng , 52 ol e)

*added to a solution of dlI- 15 Ny

- di hydr oxy- 2- net hyl - 4- oxo- 1 etrahydrqu|noI|ne (1.0 ;,' mol e)

in 35 N N dingpthylfornanide ( (iﬁ%ﬂ%\ The mixture s slow v g‘e.at ed to

100[ err] C. gand tlQ t he resultlng soltglon d, | -2- brom)h(w)tane (1 08 g., 60

nmol e) is R?*Idprl all at once with good stirring After 10 mnutes add|t| onal

pot assi um hydr oxj de (160 S added fol | owed by_additi onal o

dl -2- brormﬁépt artdls( 500 ”&‘bﬁ:@z ati{Gsh of pot aé/vgbum 20 - Rygr oxi de
and d, | -2- brmm)ltggt ane V@ﬁd;ﬁgg;q.i bwo nore ti MgSpusi ng 80 ng. 20 .

pot assi um h cfrOX| de-and 250 d err]-2- brom)hept ahe each time. The

reacti on nixt ur @-Gelist i r@’é@:ﬁd(%ﬁr@r&*ﬁcﬂa)o m n#@EHhnd i s then cool ed.

Chl orof or mpd0 ey and drOX|de . of [err]N) are
added, the %xture‘){tl rrélg&?gkéli% m n § and theigédyérs separ atS]ed The
chl or of or nCHt r &H,i on i sCH@ia)iCHd,—S-h@H%E exkpyddgls conbi ned, - dried
(MyS| err]4 nd ncentr ]e_ro_ﬁ%gced press to a 25 dark oil.
The oi | |sbggro *ogr aph g%&g{dwsm Irca (120g. )LP(:!E‘an benzene .as sol vent.
Fractions (IH 30 ¢H,. eachc@mp),©M,),ected. The 12th-H8th fractions are :
conbi ned a concentrat ed under reduced pressure to a light yellow oil

(850" ng.) i cif=Hs yst al ¢ Cﬁ’p)on st andi ng. * The Hesired product is
separ at ed by filtration and 30 - recrystallized from hot hexane, -
m p. {0 Of course, when Z contains an ethg(pr‘[heetbj;dmlgagp,rtbc pobaederd of 1 effeat ed on a

20-fol d scﬁ"%’“‘ﬂﬁtm iissefop e A2 rlizationtePacet at e (9: 1) as chr omat ographi ¢
sol vent. Fractions of 750 n . eaxahn wcol | ect ed. Conbi natlon of the ,

2nd- 6t h fract h%HH? pitoxpfoxa "ﬁ dxamv ineryspal lizes from
hexaiya upog-, £ tl'e'ﬁ sgg’u Anlsaddl tional
3.2 ,I‘g-dmieﬁhyﬂ hedﬂam era ltamer and al | pwi ng
it ot o cr ysteallﬂtmszsel n dl-Z-wmhmpm &m 69 hamdn) isaddefigilat onep with= 21.4 g.
good stirring. fter 10 minutes addltlonal potassium hydroxide (160 mg.) is added
- followed by additional 4,/-2-bromoheptane (500 mg.). The addition of potassium
20 . hydroxide and d,/-2-bromoheptane was repeated two more times ‘using 80 mg. 20
: potassium hydroxide and 250 mg. d,/-2-bromoheptane each time. The reaction
mixture is stirred an additional 10 minutes and is then.cooled. Chloroform (50 ml.)
and aqueous sodium hydroxide (25 ml. of 1N) are added, the mixture stirred for 10
_ minutes and the layers separated. The chloroform extraction is repeated, the
25 ' extracts combined, dried (MgSO,) and concentrated under reduced pressure to a 25
‘dark oil. The oil is chromatographed on silica gel (120g.) using benzene as solvent. :
Fractions of 30 ml. each are collected. The 12th-18th fractions are combined and
concentrated -under reduced pressure 'to a light yellow oil (850 mg.) which
" crystallizes upon standing. The desired product. 1s separated by ﬁltratlon and
30 recrystallized from hot hexane, m.p. 76°—77°C. 30
The above procedure is repeated on a 20-fold seale but using benzeneethyl S
_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
35, g. is obtained by concentrating the mother llquor and allowmg it to crystalllze by 35
standing in the cold. Total yield=21.4 g - , ) .
Analysis: Calc’d for C,,H,,O,N: C, 70 07 H, 8 65 N, 4.81% :
Found C 69 82 +H, 867 N 493/o
m/e — 291 (m*)

40 . IR (KBr): 6.01 u (=0) Co ' B 40 .
In like manner, 5 7-d1hydroxy-4-oxo-l 2 3 4-tetrahydro uinoline converted to '
d,F5- hydroxy-? -(2-heptyloxy)-4-oxo-1,2,3 4-tetrahydroqumo ine, an oil.

"H NMR (60 MHz) .s(T:II‘)"gl (ppm): 133 Gs; 1H, phenolic), 5.5 and 5.7 (d, 2H,

)= 2Hz, aromatlc,46 (bs, 1H, —NH), 4. 1—46(m, IH, —0—CH—), 3.3 (t 2H,]J
45 = =T7Hz ——CH —) 2.6 {t, 2H, J = 7THz, —CH —), 2 0——0 7 (m, remaining protons) . 45

Example 20, .
The following compounds are prepared according 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-tetrahydroquinoline - or 5-hydroxy-7-thiol-2-
S50 R.R -4-oxo-l 2,3 4-tetrahydroqumolme o 50



Anal ysis: Calc'd for [err]: C, 70.07; H, 8.65; N, 4.81% Found: C, 69. 82;

H 8.67; N 4.93%me 291 (m+) 40 IR (KBr): 6.01 [err] (=0)

40 In I i nol i ne

converted to d, I-5 hydroxy 7-(2- heptyloxy) 4. 0XO0-

1,2,3,4- tetrahydrqu|nor|ne an oil. 1H NWR (60 MHz) [err] (ppm: 13.3 (s,

IH phenolic), 5.5 and 5..7 (d, 2H J = 2Hz, aromatic, 4.6 (bs, I-H -NH), __n)/

4146(%4IH0 OCH—)33(t 2H, J 45 = 7Hz, -CH2-), 2.6 (t, 2H, \_
2-) . (n1 renalnlng prqt : 45 Exanple 20. The )

fol | ow ng conpedhdas—s d g s .
but using the approprlate Br-(alk2)[er0] VV@mactant and t he approprlate
5,7-di hydroxy-2-R err] R, -4-0xo0-11, 2,3, 4-tet ahydrqu|noI|ne or

5- hydr oxy-7-thiol-2- 50 R4quyr
50 35 1 A )
35 [err] {err] R6 5 10 20 25 36

1,579, 230 [err];‘l 5. 19 1520 25 e 'l‘ x"(a’-kz)n
O Rg )
R R, . X = —alk w R,
H H 0. - .CH, H H
'H  CH, 0. cH, H H
s H CH, 0 (CHy, H H 5
 H H. 0 (CH, | H = CH,
H CH, O . (CH " H
. H CH, o (CH,), H H
 H H 0 CH(CH)CH, H C.H, |
10 H CH, o CH(CH,)(CH,), H CH, 10
 H H 0  CH(CH)CH), CH, H'
H CH, O  CHy CH, CH,CH,
H H 0 (CHY, CH," =  CH,COOH
H CH, O  (CHy, CH, . CHCOOH
15 H C.H, | .'b:' CH, 4-CIC,H H 15
H H o  cH 4FCH H .
H 'CH; ‘0 CH(CH)CH, CH, CH,
H H 0. . CHCH)CH) CH, CH,
H CH, O . CH(CH)CH) CH, "
2 H GH 0  (CH) CH, H- 20
H H ) CH(CH,)CH(CH,)XCH,), CH, H o
H H 0 _ (CH) hpyridyl - GH,
H  cH, 0 (CHy, 4pyridl  H-
| H czﬁ; 0 (CHy), " “3.pyridyl n:C,H,
25 H CH, 0 CH(CH,)CH, = Ypyridyl - H 25
~ .H H 0 CH, | C.H, H
H CH 0 CH, - CH, ‘H
H CH, O  CH(CH) CH, H



30 37 1,579, 230
7. 37 [err] 5 [err] 10 15 20 25 30
1 579230 - : er+1- 5 10 15 20 25 30 39
1,579, 230 39 W[err] 10 25
| 36 - _ 1,579,230 | ’ " 3;5 NS
5 R, X __—a""z—_' ' w Y :
H CH 0 (CH,), CH, H ‘
H CH 0 CH, CH, H N
~ H CH, 0 (CHY, CH, H o
5 H CH, o (CH,), CH, ~ H 5
H CH, o (CH,), c,H,a ' H '
'H H = o - C,H;. H
H CH, O — CH, . CH,
| H H o . — 4FCH, H _
0 H H 0 — 4CICH, = (CH)CH, 10
H CH, O — CH, -1
H H 0 — CH, H
H CH, O — GH,  H. h
H CH, 0 — CH, H
15 H H .0 — CH,, H 15 X
H H 0 — 2-(C,:H5)C3H, H_'i
H . GHy o — 2-(C;Hs)c,'H. -CH,
H CH, o — MCH)CH, H
H H o — 3{CH)CH, H |
20 H H 0 — 4-pyridyl C,Hs ' 20
' H CH, 0 — 4-pyridyl H
H C.H, 0o — 4-pipgridyl H
‘H CH, 0 — 2-pyridyl-  H
H CH, o — 3.piperidyl H
25 H H- S CH, "H H s
| H CH, S CH, H H
H H. S (CHp), H (CH,),COOH
H  CH, S (CHy, H (CH,),CO0H
| H H 'S (CH) H H |
30 H CH, 'S .(CHy)s H H 30
"H  GH, S (CH,), H H
H H s H H

(CH,),



Exanpl e 21.

d, | - 5- Hydr oxy- 2- net hyl - 75- phenyl - 2- pent yl oxy) 4- oxo- 1, 2, 3, 4- tetrahydroqui nol
ine. A m xture of 5-phenyl:-2.(RS).pentanel—{16—4—e

TOT ') J.UU ||||U| e)
triethylamne (2 m ., 200 nol e) and’ dry tetrahg/drofuran n (80 m.) under a

ni trogen at rmsphere is 5 cooled in an ice/water . bath. Methanesulfonyl
chloride (8.5 nm.; I 110 nM, in dry tetrahydrofuran (20 m.) is added k(*?
dropwi se at such a'rate that -the t enperature hol ds essentially constant. ' .

The thlSl.[ﬁ -is_all-oned to warmto roomtqngqen_mture and is then filtered 340
remove .tri et h;&la.m.n&h"ﬂr“ch! of+ge—Ttre—T1TTer cake s washed wth dry

t et rahydrofuran g gpd he K;onblmedwash—atkd—fl Itrate evap&’r ated 10Re under
reduced pressure-to—give-the—produet

Het—aS—ah Ul I |||U Ul | | S dI- I N
10 chl or'of orm (10Q i and the sobqrf(cng)(oug);hed vi t hBwater (2 ¢ iﬁo)d}(/f?%
and then vvrth saturat e *brine (1 . x_ 20 ( Evaporag on of thg sol vent

af f ords 21 75 H89HY yidd of GH{eH ?=ate of d,|-5-phenyc-2- pent anol

which is used in-the. RGKt step Wit eyt - fur t her purlflceiéilon 18 A
mxture of

dierr],I-5,75di hyd{oxwz net byl - 4- &#- 1, 2, 3,'4- tetrahydquur nolrne 15 (1 0

g., 5. 2 mol e), pot. aszélgh cz;%bonat 14 35 g., 0. 104:,Hn| e), NN-dinethyl -
formam de (60 m . ) -an syl at (13 68 g., pent a(pg anmol ﬁ) under a
ni trogen atnospherg, |@H;reat ed to QCHgkr]. in ‘an oil*B&%t h for 1.75 hours.
The m xture is cooled. to roomterrp éﬁ#{_{e and-then pagned in tH |ce/water -
(300 20 m.) Hhe' HqueousSsol ut ’ extracted vmth et hyl E"ﬁcet ate ¢2
x:50 m.)-and the yz20 gombi ned ext rga((a-l,mbﬁe)(@dw.ce Haely wi wat er (3 X
50 m.) and saturated brine (I x. |s theny.dri ed: 10
([err]), decotori zdd \/\Fﬂh chaScoal ﬁﬁﬁpfé‘%ﬂﬂ%@ 4o gr Ve the product. rﬂe-
339 (mt) 25

_above I oceghdif) icHj.epeat ed b@Hs using Hi4:.8 g’
(0.594 noHe) of d['érr] SR SP e, (cH.S .

hydr oxy-[ err}2-met fiyl - ¢Hgxo- 1,82, 34 C@Ha&f@“éﬁsoqur nol i ng B 12 o .

Tof

NN- di met Hye- for mam de 74.8 o mol es) of pot@gki um caeronate ‘and
165.5 ¢g. (0.638 mobe) d[errﬁg 5- oher’lyl 2- pent anol s‘!mate reaction
m xture i s cool ed ﬁnd omyred omto i ¢EHyat er (4 flterrsT§ d the aqueous
solution extracted with ethyl actat %I[l'ﬁﬁé' . licigys). Thg conbi ned'1s
extract - is wasted ®thHater (% x 2 P)g“ 2brrne(l x 2 Irteéﬁ 30 and
dried ([err]). Evappratdgn affgrds XIHCHXCH,) he titl & oduct ¥ is used
wi t hout further purlflcatlon TVS [err] [err] : - 4-FCH. H.
H CH, S _ o
s H - CH, S (CH,), . . 4 ?yrldyl |
2 H CH s  CHCH)CH, - ~ - rpyidyl  H %
H H s — . : e
) : o I H:
H . CH, s = 1 4-FCH,
H Csz S . — ! ’ C5 ®
‘ H CH; s = — CH.
C s H s - 4-pyridyl . Hoo %
| - s — © 4piperidyl  CH;CH,
3 . - . .
2 . p . H .
H ;CHg. S _. . ¢1H13 .
H  ‘CH s — ‘2(CH)C,H, H -
H ‘cH, s o— . HCHCH, H
3 . .
» H H g - 4CIEH, H . -:"_'3.0
It § ° CH(CH,)XCH,) . CH, CH,
H " S

CH, © © CH(CH,XCHY), U GHe CHs



35 [err] Exanple 22. d[err]--Hydrox-7[err],
- phenyl - 2- pent yl oxy) - 4- oxo-1, 2, 3, 4- tetrahydroqui nol i ne Repetition of the

b~
1, 2, 3, 4-tetrahydroqui noline | n pI ace of the 5 7-
i hydr oxy- 2- net hyl 4- oxo-1, 2, 3, 4- 40 t et rahydr oqui nol i ne affords
- 5- hydr oxy- 7- (5- phenyl - 2- pent yl oxy) 4- oxo- 1, 2, 3, 4- . 40 ’
at)rahydroqui noline as an oil in 74%yield. nfe-325 (m+) AnCa I.c d‘for'
‘$‘e rggFound: C, 73.6 ,79; H, 7. 1579%4 08% 45 [efr] ar3%rrat\w)

‘l"lii, aromet e —ZJ.IL;, . —t are#a-t—i—e——é——%—lééa—-474l(m
2H NHBnd EA@H) 3K(t 2H—all[,e-rr] m4H, @--CHerr]-)r,2.1-1.5 (m 4H
2-CH): tt—3H—f-efF—JF—=6Hz ) —Si-rid-arly )
d, 1- 5, ﬂdr h r oxy- 2- $ret )z@*b)sl,,Z 3, 4- t@iarahydroqu!-ﬁiﬂﬂ ne (27 g., 50

0.14 e) i | kyl a§ ed 4- phonylbutyl t hanesul f 35,2 9., 0.154
nol mg.[ 50@%{?)l |e?%:l 4&1”1 (90 /9% of the desrred S ‘145 - ,

| _d [err]HS hytlﬁpxy 2- @ret hQH(CH,I(ﬂH;)henyI but yICHxy).- (CH,),CH,

2, 3 tetrah mp. 8 901C. Recr allizati-on from
et h;% %‘et at & xane%ﬁ Z?H%géﬂt%he anal yt ?%‘SIF sanpl e, " 90-9% C calc'd
for [emH] CCI?,S 55 0 CH(CH,)(CHpund: C, 73[,ng] me -8lcdoM) - 41 - -
1,579, 230 41 H NWR (60 Mk _8 (ppm :
12.58 ?’é IH’I [err]?l) QH@PQ(?E%)?]) 5.74 °HB [err] =CH.COQH H neta
H, 5. %(d, 4 = 2.5H, IciicHRea)D) . 4 36 (&g, ! F[cn 066114 08 (m 3H,
_OCH2, .-CH-N), 2.29-2.83 (m 4H-cre-c=0 & | err]) 1 1’92(m 4H,

[err] CH,23[@r]). 50 CH,.  |n like manndd, al kylati B of

[er ﬁ dldfr]ydroxy )‘2 3, 4-tetrahydrg- 5 quie POl i ne .

d200t | et ’nesulfonate d'ves d-[err]-hy r oxy- 2- met hy 7(2(R) .
_ _octyl o% 4-Gip- 1, 2, @, 4-(C¥# ahydr oqui nol inédl mp. 64-68C. [err] = + 110.2
B (c err and aI at | , of d;I-8,7-di hydroxy-2-propyl - 4- oxo-
LT P o "B, oG g propn -t

etr

CH; CH, o_- CH(CH,)(CH)),  CH, " H
CH, nCH, O CHCH)CHCH)CH) - CH, .  H
15 GH, GCH, 0 CCHY(CH), -  CH, H 5"
CH, CH, O. CH(CHXCH),  GCH, H -
' H  nCH, O CH(CH)CH),  oH, = cn _'
. CH, CH, " 0 CH(CH)CH,), | . 4FCH, = .nCH, . .
‘20 H  CH, 0 CH(CH,XCH,), CH, - .nCH, 20
| H CH, O CH(CH,)CH,), . CH, - CH,CoeH |
H CH,” O  CH(CH)CH), - 4-CIC,H, (CH,),COOH.
CH, CH, 0 (CH), . = 4-pyridyl  CHCH,
. CH, CHCH, O CHCH)CH), 3-pyridyl H o
zs' CH, nCH, o - o CH, H 25
~ CH, (CH)GCH; O - — - 4-FCH, CH,CH,
-, CH;. CH, -0 — - : ._ 4-pyridyl (CH,),C,H;
CCH, CH, 0 —  GH - H
CH, CH, O — CH, . - H
0 H  GH, o - . . 3piperidyt. H 30
CH, CH, o —  2CH)GH CH, "
CH, CH, . 0 ~— - 34CHYGH, H
CH, CH, O .CH, . GHy H
o

CH,; . - CH: ' (CHz)a : ’ CeHu' (CHz)zCOOH



10 quinoline with [err]-phenyl
- hydr oxy- 7- ( 5- phenyl - 10
pentyloxy}—2-pL0p¥L~4-9xe—4-2—3—4-44444#&4#4%&»4m#+ﬂe——nie -367 (mt)
Exanpl e 23. The foll ow ng conpounds are prepared from appropriate reactants
by. the procedure of Exanple 21. The necessary al kanol reactants not

previously 15 descrlbed i,n the literature are prepared from appropriate/.
al dehydes . or ketones by 15 the procedures of Preparations Gand H [err]}?

- 2-pentanol nesyl ate gives

O A AL S e
1,579,230 - = Ry R, P ek 43 H W CH3 .
S(CH2) .- CH3f-err}-5-10. - '
[err] 15 .20 [errCHi5 CH, 0 (CH), CH,, : (CH,.COOH
™~ CH, cH, s - CH; TnCH,,
. CHy ocn, s . — 4-CICH, H
‘5 CH, . CH,. s — " CH, H 5
CH, CH, s - | 4CH)CH, H
H  nCH, s — CH, H
CH,  (CH)CH, s —  4pyridyl | CH,C,H,
CH, CHCH, s — CH, | CH,
10 CH, = (CH)CH, s — 4-'FC.:H_.  CH,CO0H ' 10
CH, ©cH,  § — 4(CH)CH, = (CH)COOH
 CH;4 mQJL; s — CeH, E
CH, CHCH, - § —. CeH;: | H
CH, GCH, S. CH, " H T H
" 15 CH, CH, S (CHp, H cH, 15
' CH, CH, S (CH, H iC,H,
CH,  CH, S C(CH),(CH)), H . (CH),C.H,
CH;  cH, S CH(CH)CH,), CH, . CH,C.H,
CH,  CH, S CH(CH)CH), . CH, CH |
2 GH, nCH, - S . CHCH)CH), GH, * HCH, 20
H * CHCH,. 'S  CCH)CH), H H -
CH, (CH)CH, '_s 2{C.H)CH, " H : H'J_ _
H . nCH, 0 C(CH)(CH), .~ H. H.
| CH, nCH, ' 0 cH,  4pyidd  H
© 35 CH, (CH)MCH,. ©. (CHp, o, | H 25
. CH (CHMGH, S~ oM oH
‘CH, CH, . . ..0 cH, = CH, - nCH,
CH, . :C'Hzé.,H; S0 (M) 4;FC,H_; | CH,
. CH nCH, .0 - CHCHXCH), H. & . ¢H |
30 CH, CH, ‘0 . C(CH){CH),  CH, “- - Eﬁ';COOH 3




25 Exanple 24. 30 d -1 - Fornyl - 5 - hydroxy - 3 hydr oxynmet hykne
- 2 - nmethyl - 7 - (5 - phenyl -2 - 30 pentyloxy) - 4 - oxo - 1,2,3,4 -
t et r ahydr oqui nol i ne—A-selution—of

% d, [err]-5-hydroxy-2-net hyl - 7- (5- phenyl - 2- pent yl oxy- 4- oxo-1, 2, 3, 4-

ydroqui noline (195 g., ca. 0.58 nole) in ethyl formate (1140 g.,.
| es) is added dropwi se to sodium hydride (72 g., 3.0 nules, '

AN d by :wasing 144 g. of 35 . 50% sodi um hydrldevmth hexane .3 X
500 W ), with good stirring. Afts%zﬁbout 1.5
1, 575230 R huuw -vmen—y-a—e;““—t he et hyl
_formate SO nue .to allow the .
vi gor ous f‘!(ljtaﬁrg "’?'2[ M&_@é""ﬁﬁ{f ‘f Zogﬁs ) et la f‘\fhded and 't he
m xture shii,20@fimblR) ankbd rmdﬁldﬁﬁo csoenl dagnt erf & ris of the ethyl
formate swpled moan lcvmfmrh ::tbanestdfomd edee(8c$| rak,H mM)heudry( 600 ;r_ry ) is
added, t HEH t con's't' a)tlsTh (XQFJ’PE!'S f“i '?x war r?;"(rio SWEPEEWAl 10 M nutes and
t hen poura%. .paﬁ-,q A fedal ‘eoteltriothy R chlsrica’ TS kilteioake @H | Wi th 10% HC
~and t he pialsd yﬁtﬁﬁy@nsfdraenhd ﬂletceﬁletdhasﬁta ﬁltﬁeeat/qioeat 2 x 2 liters).

The wonbl nses ty st,he anOé 8 d’ll § IV9d\mth Water (2 x 2
liters), ﬂg{ df sol %I on gives 231 g.
the nepListdy '

- of red- brmopt deHls rch ﬁse i cation.
10 K Oﬁthbutﬁﬁrt st;maﬁcm é h| n Ia er chromato graphy, silica gel

pl atlés, b r%’é’f‘h ngﬂllhv %f& % tet dro y -1 - (5 -
Pheny! - BO% im sl ol pe S 7 |

tetrahydl’u}ﬁbﬁd"lﬁdm ﬁ!atlnﬁ)sﬂﬁi‘t\/iihéﬂ tsocd{-sam man 1lbat 10f 118 hours - hydroxy - 3 -

15 hyEheoniy ure lm tte“r)tneo;nt:mper afue an uredetmcf!ﬁ \é@@k 02 - propyl
m L] 1S €
- 4[7@”] I#EB %a%?s@hggd suc esag)c g;ﬁt’l? ¥(J5 nd sgtl:ra E@ﬂ e 23 d 1 - ,.'I )
For myl - y§x'§0 ‘PreYextract is t /| with cﬂﬁ nd 7 - (2 - :
hept yl ox apordled toogm the pradud. 4 - tetra y rqu| nol i ne. _ . To sodi um
hydr| de (18. nol ) obt ned, b @B):a %& hydr| de in
d -

Hal ol ?E%m s e (D M bl o B ol

per i od 8L (1 265 moles) of potassmm carbonate and 165.5 g (0 638 mole)

di[err]- WW@F@R -2 ey imeyl QTﬂleanytlwyl)xtMe ixaokeé and P@rei 4, -tetra-

T B e e T <3 al 48"
0l €5) . and dried (MgSO,). Evaporation affords 196 g. of the title product. It is used :
without further purification. : :

" YH'NMR (60 MHz) 8CDC] (ppm) 12.73 (s, 1H, OH), 7.22 (s, SH aromatlc),

580 (d J=3 H,, 1H, meta H), 558 (d, J=3 H,, 1H, meta H), 1.25 {d, 6H,
3B CH,—CH——N and CH,—-CH—O—), 141—4 81 (m, llH remaining protons) .35

Exam le 22

- d 1-5-Hydroxy-7-{ 5-phenyl 2-pemyloxy)-4-oxo-l 2.3 4-tetrahydroqumolme .

Repetition of the procedure of Example 21 but using 5,7-dihydroxy-4-oxo-
1,2,3,4-tetrahydroquinoline in ylace of the 5,7-dihydroxy-2-methyl-4-oxo-1,2,3,4-

40 tetrahydroqumolme affords d,/-5 hydroxy-‘l-(s-phenyl 2-pentyloxy)-4-oxo-1 2, 34- 40

tetrahydroqumolme as an oil in 749 yield.

m/e — 325 (m*)

‘Analysis: Cale’d for C, H,,NO,: C, 73.70; H,7.12; N, 4.31%

Bound: C.7369: H.715: N,4.08%

45 "H NMR (60 MHz) ‘3‘)‘& (ppm): 126 (bs, 1H, phenolic), 73 (s, SH, 45 =

aromatic), 5.8 (d 1H, aromauc, J=2H32),5 6 (d lH aromatic, J = 2Hz), 4,7—4.1 _
. {m, 2H, NH and O—CI-I), 35(t,2H,CH,, J= 7Hz), 3.1—-2.1 (m, 4H, 2—CH;—
2.1—1.5 (m, 4H, 2—CH,), 1.3 (d, 3H —CH—CH,, ] = 6Hz). '
Similarly, d, 15 7-d|hydroxy-2-methyla4-oxo-l 2, 3 ,A-tetrahydroquinoline (27 g., -
50 0.14 mole) is alkylated with 4-phenylbutyl methanesulfonate (352g.,0.154 mole), 50
_ to yield 41.1 g. (90%) of the desired 4,/-5 -hydroxy-z-methyl-‘l-(4-phenylbutyloxy)-:
4-oxo-1,2,3,4-tetrahydroquinoline, m.p. 88°—90°C. Recrystallization from ethyl
_ 'aetate-hexane (1:2) gives the analytical sample, m.p. 90°—91°C.. .
' Calc’d for C,,H,;0,N:  C,73.82; H,7.12; N 4. 30% ; E
.58 Found: C7360 H709 N426/., _ ' - 55
m/e — 325 (m*) t o S



Exot hermi ¢ reaction occurs with vigorous evolution of hydrogen and
formation of 25 a yellow precipitate. The reaction mxture is cool ed,
et her (7SOt )—added—and—the——25—restHt+rg—xture then heated at refl
and stirred for 3 hours. It is then cooled to [err]. and neutralized by
addition of IN hydrochloric acid (400 m.). The ether layer is separated
and t he aqueous: phase extracted with ether (2 x 150 m.). The ether
extracts are corbrned,, washed successively wi th saturated sodi um

bi car bonat 30 A soI ution (2 x 100 rri )
dried ([err] . +
foam (10.8 g.). An addl‘HNMle(wNH-lzgﬁ

t he conbi ned. sther ea e[-gx.tcfgptlslaﬁgze(m, |_n|@ 1) 1.23@) 38 g. 6f produc

(Total= 18.1 g.5. T e pimodilg@tmarmeusd&ylawm 9 57-dlhyd3

(ppm: 12.27 (bs, [efyitglne fvly 2-2- ‘(;gl g;é?sr #Yaﬂoff'%thylﬂé? #‘?3004)
8.73 (s, IHerr] N— Mi’s)i h 59 ‘3 aromatic), 5.52
(g, I'H -CHN), 4. 18- 4 a7| (ﬁl[kyliltid,n 00 @l‘ﬂ)S 7-dﬂ|yﬁr02y-®-8rdpm-4-dx3hl 2,3 4-tetrahydro-
CHerr]-C[err }0 and N%S-phenyl-z pentanol mesylate gives d.,/-5-hydroxy-7-(5-phenyl-2-

40 40 in ||kB E%P“’ Wtopo-1.234-tetrphydraguinoling m/e me ¢l (-7 . (5 .
phenyl - 2 - pentyl oxy) - 4 - oxo - 1', 2, Bxdinple 332t r ahydr oqui noI ine i’'s

converted to [err]- Tgedp mg— cd?mpou dm)p parefoFo rapxigtent nariw—tl;eZ -
methyl - 7 - (5 - ph ure uec anjs mot ' previously

t et r ahydr oqui ndpl ne tgl:e res i 5”["8?"?1‘3“’ hl%fhé{f’?s]‘"bﬁﬁmby 12.
(bs, IH AroH),: .6 varl a e, =COH), . CHO), : «
7[err] (bs, shoul der ‘at 7 30 | 45 6H, S Hic and = CH), 6 23 "and 6. 17

(two | H doublets, J = 2Hz,” neta), 5.42
-OCH), 2A-3.0(m 2H, Ar-[err]) 12433- .
(over | appi.ng doublets, 6H,. CH err], O :
7 - (2 - heptyloxy) - 4 - oxo - 12 ‘

H.NCH, 4.18-4.70 (m,
dH,  (CH2)-) 1,29

*y 8 drownllnels 50 -
converted to dferr] - | --farnyl [eRg’] -15 - hydrc0<-y- S—Irwd_r_oxyrret hyl ene
-7 - (2 ; heptyl - 50.0xy) - 4 - oxg - 1,2,3,4 - te ahydr-oqui nol i ne,

zlg)dlne (1 x 150 rri ) and thean'
, anm%t rmmymmx yIZh(; ilﬂl.ec,ﬂe)dl um

e g i B Bl @Qﬁﬁ&fﬂ o

ux

t

10

22

H
Jc- 0. dlerr] - 5 - hydroxy -

an oil. [err] "H NVWR (60 Miz) [err]CDCl [err]- 12 1 (bs, [err]H: p’henolic),_

8.8 (s, [err]H, -N[erRﬁ]Cl-Ki)‘, 8.1 (salkle) 7.3 (s, [err]), 6\& (s
aromatic), 4.5 (bs, 2%t = 24— “erf‘r,“ S-erFt—3~ 2.9 0.
(remai ni ng protons). B CI’& [err] CH@(CHW -7 - (5 - nyl - 2 -

pentyl oxy)- 4 g90x0 -H1,2,cH4 - tet(ljﬁ.hjﬂ“ééﬂ Cg H is C ertedto
dierr] - 1 - fornyl - 5 - h droxy - &(rcggv @hy?@‘#\ in—‘l’
- 2 - pentyloxy) - 4H ox&Hs 1,2, 3, QH(CHc; 26H Wﬂﬂe CH,

H H CH(CH,(CH,),C(CH), CH,
H  CH, CACHCH) CH,
H CH, CH,CH,CH(CH,) | CeHy
25 H | . CH, | . (CHz)vi.. - ' CeHs
| ' H H . CH(CH)CH)s . CeHs
H . CH,  (CH)  CH,
H,  H. (CH), - CH,
T H H CH(CH)CH, - 2 pyridyl
W GH(CH) 2y
| H . CH,  (CH), o apyap
H H  (CH) . 2-piperidyl
H . CH, - (CH) | 4-piperidy!
H CH, CH), . | 4-FCH,
35 H H  (CH), 4-CIC,H,

(5 - pheny

7

2

25

35




45, 1,579, 230
45 1H NWR (60 WHz) [err] (ppm: 12.4 (bs, IH phenolic), 85 (s, IH CHO,
et 2. (I n—6H—aromatie-and =CH-)—62(n—2H—arematie)—45A(s—2Hterr]),
&(in, IH -CHJlerr]), 2.6 (bt, 2H,-[err]), 1.7 (in, 5H, remaining
ons), 1.3 (d, 3H -CHCH J =6Hz). 5 and d[err] - 5[err]-
oxXy - 2 - nethyl - 7 - (4 - phenyl butyloxy) - 4 - oxo -1 2:,3,4 - -
_ Ahydr oqui noline is converted to d[err] - | - fornyl - hydroxy -
gy - nmethylene - 2 - nethyisiea - (4 - phenyl butyl oxy) - 44 - NeAo -
1, 28— et anyyro - qui Mot TTE, P I32° LJWHE)
Recrystal | 1%zati o ‘from hot net hanB 210 provi des”the anal ytical sanple,
mp. 131- 2[er C. Calc'd for [err] Found: rﬂe - 381 (m+) C]—I
-TMB I'H N k'—lz) s ppmy) : 12.4-13.6 (i, FGH, ), 12.26 (s
H 5-OH), 8162 "G, |1 - @meHbicHga. 7. 18- re8 (n*a.pya.aw 3 *) 727 (s,

5
3

15 CIHS) 6.26 (bs, 2H, neta Hﬂ}', 5.46 (q, mr,\g 382423(|n 3H

,15 CHZ- 2. &He 80 (|<FH(C§H(C hCH?) |- 1 67- 2 023(1) ylaH, - - [ CH212-), 1.27
) - H -Forrry -5-hydro 2. i rrethyl -7 - (5 -

_phen I ?_{ pentyl oxy) - 4&%- : X0 - (3 - 20 )"X Hs : oxobutsyl) -1,2,3,4

- tet rahyd-l oqwqﬁal i ne. CH(CHs)(CHz)s : 4-py1243d To a sol uti.on of

d, | -1-1-f - hydr oxy, 5- hydroxy-2- math - 7= (5-
phényl 2-p ntyI XRy) 40x0 ﬁ%%k@?’?’etrahydroqm nol i r?}eln %‘} g., ca. 0.58 nole)
i'n methand  (8&QH{ . ) UrGHCH)(CHL)Y ogen at nospher g-pi;endgdded triethylam ne

(27.2 m . ) _w'th stirrin vinyl ketone (9 is then added and
the nixturk sth'Fred 25 %H(%ﬂ)ﬂ ght at- roomteﬁﬂ:&‘gl ure.

25 The reagti OITH,S conpl(g.i(e}@(cﬁzlyl S p0| nt..and comcsgs a mxmure of t he
title conpound and _ _

d, | -1,3-difor m}- 5- hydr &8 2- rrethyl 7- (5 phenyl - S£Hent yl oxy) - .

oxo- 3- ( 3- obutdﬁ) 1, 2, ?Glf' tetrahydr oqui nol i‘ne. 'ﬂpt ﬁol | owi ng steps are

reqU|red to
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convert the difornyl
The reaction m xture is diluted

successively with 10% agueous—sogi-tHh

conpound to the desired title conpound. 30

wi th ether

ocar-haona
T Ll UUII(AI. <

liters) and then dried (I\/gSO4)
g. of a red- brown oil. The oil

solution cooled to OC. Potassium carbonate (21.2 g.)
35
s rermved under 1segj2a0ed

stirred for 3 hourS' at [err]
(18.7 g. N\ The nethanol

resul tant oil
for 10 m nutes. The l&queous&phas

Cl

Concentratl on of the solution affords 238 :
and then treated with acetic acid @
e is separafed. extracted w_t_h_e:r._h.yl

acetate (I x 2 litersy ang the ¢
water (2°x 2 liters)H brl%(l X

(6 liters) and then washed 30
41700 m .), brine(t—x2"—
is dissolved in nethanol (1920 m.) and t
i s added, the m xtur
35 pressure and the 43
(Z—tTrers) _and ethyl acetatey2 liters) .
onbl ned ethyl acetate sol utdgns washed W|th___
2{GHabrs) and dried [err]. Concenttation::

under reduceg_j)r ess _ _féﬁ nat ogr aphy -of the- cdm,entrate on
silica.gel (T8 kg.) glves ’159 g. e ti'tle - 40 productCHrﬂe CA37 (nw)
1.H NVR {60 MHz) - [ erH] CI(Ippn) 12{GHYs ' IH, OH), 8.78 (bs; 4 H, -CHO,
7.22 (s, 5H, aromatlﬁ) 22 (bs, _;b 5reta Hs), 2.12, 2. 07c1uerr] ), 455
:1.31 (d, 3H, ?[err]”® , and 1.5 Ig 23 (in, 13H remalnlng protons)
45 Simlar treat rrentHof 3621-13 (0. OH@B)LY of
dl -1 -fornyl-5- hydrox 3-h roxy me 2 - methyl - TcH, (4 -
phenyl but yl oxy) - }./1 oxoéﬂ , 3, Zﬁ&lé{&ﬂﬁydro - qui noI i ne..gi ves 22. 7 g-
(60% of dl - 1 - fonrry-.l CHD - hydr—coum,),(éﬂz).—net hyl - 7.« (%Hs ="
phenyl but yl oxy) - 4 - oxo - 3 - oxoh 2,3,4 -
t et rahydroqui nol i ne, Hm p. C f@@%m&fﬂ@%h_l yti cal sénpl eis’ o
obt ai ned by recr ysta zabhon from_CH@Q; gpanol, m p 10¢.H,105C Cal c'\@
for C25H2906N 1%, - 70. H, °6.90; N, j‘_%- ; Found Z’Z H_ 6. 81 N,
3.46% H NI\/R (_60 I\/I—|z)UH$I quarr) 12—&§Hé)s—l 908 (E ’IH 3
[err] 46 J(CH _1 579 230 . '
46 7.29 (s, err]C“e 388ps o~ ARG gl 5 43 (| ZCHN)
386421(m 2H - O)CH,ca 24—9302[m TH" ArCH2,- @Hg C([err])
-CHC(=01, 2.18 [s, CHZ o(=0], 1.68- .03 [m 4H, CHz),?c‘éq;r] i.13
(d, 3H, CH. _ H, 15
t 15 CH, CH= . -—CH(CH,)(CH,), ~ 2-pyridyl :
: H  CHCH, —CH_(CH,)(CH,).. ‘H
H  CHGCH, = —C(CH)(CH)— Ho
. CHy CHCH;, — o . o AFCH,
R H . (CH,);CsH, _CHz"" : i .C'H'-.
20 H  (CH)LGH; —(CH)e— . CH,.
CH, GCH, = —(CH)— - G,
CH; CH;. o —CHz— R _-:..4-FC°H o
H iGH, . —CH(CH)CH)— . 4-vlpeﬂdyl
H , nCH, —CH(CH:s)CH(CHa)(CHz)s’— H s
‘ 25 H  nGHy —C(CH:):(CHz)o o "o L
UCHy  nGH,e . —CH)—. s
.  CH, CH, — T O CHe
cH, CH, & — _HCHRH,
o Example 24.° . ' T
30 'dl .1 Formyl hydroxy hyc;;?) pmeth lenel 2. methyl 7. {5 phenyl 2- 30
: 4- 1,2,3,4 - tetrahydroquinoline. - :
' ’/,fn;{)’ll?:t‘{gn of ;JIC-OS-hydroxy-2-methyl-7-(5-phen}"'z‘PentleXY)""oxo'1 2,3,4-
. tarydroquioine (15 B e erelus wbtaincd by mashing Tﬂ‘;’é%
35 - added dropuise to sodium hydri e?:(x 5800 ml. ), w1tﬁ good stlmng After about 1.5 35

50% sodium hydride with hexane,



5 me - 423 (m+); and d[err]l - I - fornyl - 5 - hydroxy - 3 -
hydr oxynmet hylene - 7 - (5 - phenyl - 2 - pentyloxy) - 2 - propyl - 4 - oxo
- 1,.2,3,4 - tetrahydroqui-nretne—affords—dfterr}—t——orml—- 5 - hydroxy

-7 - (5 - phenyl - 2 - pentyloxy) - 4 - oxo - 3 - (3 - oxobutyl) - 1,2,3,4
- tetranydroquinoline which i$ used as is. 10

_ BE<anpl e 27. 10 d,I. - I - Fornmyl - 5 -
xy'- 2 - nmethyl - 7 - (2 - heptyloxy) - 4 - oxo - 3-'(3r oxobutyl) -
“1N2/3. 4 - tetrahydroquinoline and 1,3 - Difornyl 5- hydroxy - 2 -

met h“‘h La {2 hopt\Vloxy). 19\(1‘\ =3 = (3. ﬂYﬁhllT yly) = 4 2,3,4 -

tetr ahydr bopus whﬂmzn‘!eof tliﬁcetlyl fpuhaje sqhmooﬁs added, the addition is dlsconttg_uﬁd :
t t
dl - 5- hydr mE' El%e tlt%eed” ;E minu es re ad '\%}ehrz;n % ?ﬁn ’ﬂdsy matg'5 '
4- OXO 1,2 Whirriad {OQ%Uc'o e{erkﬁet %th is ddd actlbﬁ' met hanol ( 56

m . )sand mixhire serrddyfor un BYd m et mn@ingte ﬂﬁm 1ce Ywatér (2dde _

tri et hyI ahite i a‘Bdlﬁ‘fd t°P C1 aﬁdlélemhaépmperatesl apd P’ttlraetddf or T8 hoyrs
under {Q{f dg& ’é};m sgﬁg eﬁf@gf&gﬁgﬁ wgegf S0eh diluted with
et her (55 mrm gOTHf | red-Bid 1 wmct, dAGHRR @tédl um bi car bonat e

sol ypi on ()dhf’bcatﬁiﬁ . foI I owed by brine (I x 100 20 .)toand dried
(MySQ . m) ‘§§'~ §{5h@f§?'ﬁé} ofy fhia\Igyso chtomgiestgpive siliga adrmates 20 (16 g.).
The oil i 36§ i3 nige n e solution

char ged t p234Cakid gx@gﬁ %ﬁ?@gcdga& hﬁ‘%%x@ %‘2%6%{3 ’?ﬂﬁfyi"?t hen el uted with
a vabune b)fdrMHmﬂuleequh-l(St-Dlletlﬂe2vo¢mrimybf2-tm@y¢04mm ,IB4-el utsi ng sol vent
is then cﬁé‘ﬁ’@@th“E‘di@% et her -benzene and 100 m. fractions collected when
-the first color 25 band- bggd,ﬂ;?,eip elute off the colum. Fractions 5-13
ar e: conbi agd! amlmﬂon-hydro%3Gay&dx@belijaleundermerhﬂdlzeedhmy@&ﬁpwe to ive dlerr] -

o o I Dl gf@ hol o

g.). The Bé}ddfm doﬁm t @dshidrbaiy L mithyi - NE S Retrat " ACt i ONS 19 37

‘are 30 hydroqirtoline @1 1dng., M&Mtr)amedhy!rfdmaw éti()caBl @mre to give d, | -
1 - for nyﬁxoﬁhgmlc reacgen d&tgv!go usev f}?d g Qggrm - 3- (3 -
-~ oxoB8t yl ) réduingmatd iaiﬁefﬁé alcdlh %L‘ﬁ-é‘x“iﬁdﬁﬁi’fw o?@%’oﬁas ﬁ‘a £h oédéa Addi ti onal
nonof or rryb°¢)mndmtrallzsd thdaitlbedf INhydfoehlbid dcialHoDgnlyETHe @ther lhyeg . of di f or nyl

pr oduct Igﬁ;&m@@d\m muz ﬁ%, W rsﬂftt@al(m r@)qﬁlesvglfr et hanol (25
for vag)uo and 35

the qpe5| dEt;eml{H@ gaﬁgeu m&% 8 eh. ,emus concentrat ed

and the re.3|gzlueo \inkd tby(mwyxbgathvemdnm zearb waﬂxesolutfﬁhewnh ani c Iayer S

separ at edcone “\iﬁ d??ﬂnglegmtbrl c acid and
ext ract ed 53& odu e Mﬂ% g‘,@ué WEId syrcessi vely
th sat urat ed Sod
'H NMR (60 MHZ) SCDCl (ppm): 12.27 (bs, IH, ArOH) 8 8—[1 9 (m, lH

C : variable, —COH) 8.73 (s, 1H, N—CHO), 7.41 (s 1H, =CH), 6.32 (s, 2H aromatic),
Yo - 552 (q, 1H, —CH—N), 4.18—4.77 (m, 1H, —O—CH), 0.6—2. 08 (m, 17H,
A . CH —C——CSH,, and CH,—C—N). 40 -
- 40 In like manner, d,/ - 5 - hydroxy - 2 - methyl - 7 - (5 - phenyl - 2 - pentyloxy) -4- :
: oxo-1,2,34 - tetrahydroqumolme is converted to'd,/ - 1 - formyl - 5 - hydroxy - 3 -
hydroxymethylene - methyl -7 -(5 - phenyl 2- pentyloxy) -4-o0x0-1234-
tetrahydroquinoline.

"H NMR: (60 MHz) %‘ggk 60 MHz) 5c001 (ppm): 12.22 (bs, iH, ArOH),

45 8.8—11.6 (vanable, I1H, =COH), 8.64 (s, IH, —CI-IO), 7.21 (bs, shoulder at 7 30, 45
6H, aromatic and = CH) 6.23 and 6.17 (two 1H doublets, J = 2Hz, meta), 5.42 (bq, . :
1H, N—CH), 4.18—4.70 (m, 1H, —OCH), 24—3.0 (m, 2H, Ar-CH,), 1.53—2.0 (m, .
4H —(CH,),—), 1.29 (overlapping doublets, 6H, CH,—-C—N and CH ——C——O) :
dl-5- ﬁydroxy 7 - (2 - heptyloxy) -4-o0x0-1.2,34- tetrahydroqumolme is
S0 converted tod/l- 1 -formyl- S - hydroxy - 3 - hydroxymethylene -2- heptyl - 50
oxy) - 4 - oxo - 1,2,3 4 - tetrahydroquinoline, an oil. .

'‘H NMR (60 MHz) 8CDCI (ppm) 121 (bs, IH, phenollc), 88 (s, IH

_ ——N——-CHO), 8.1 (s, IH), 7.3 (s, 1H), 6.1 (s; 2H, aromatic), 4.5 (bs, 2H —CH,—-), 55
. 4243 (m, —0—CH,—), 2.0—0.7 (remammg protons) ’
.. 88 d,l-'S - hydroxy - 7- (5 - phenyl- 2 - pentyloxy) oxo 1,2,3 4 tetrahydro -
o quinoline is convertedto d,/ - | - formyl - 5 - hydroxy - 3 hydroxymethylene 7-
- (5 - phenyl - 2 - pentyloxy) - 4 - 0X0 - 1,234 - tetrahydroqumolme :



40 carbonate and brine, and then dried (MgSO™4), filtered and
concentrated to yield 40 addi tional nonofornyl product. The nonofornyl

deri vati
12.73 (S, IH AroH),

cl, (ppm: .

8.87 (S, IH NHO, 6.12 (S, 2H Aromatic), 4.78-5.50

(M IH NCH, 4.11-4.72 (M 45 |H, -OCH), 2.21 (S, 3H, CH3-C(=0-),
0.63-3.12 (M 22H, remaining = 45 hydrogens). Simlarly, the follow ng
compounds - re prepared fromappropriate reactants: dl - | - fornyl - 5 -
hydr oxy - - '- hept yl oxy) - 4 - 0X0 - 1%7923(,3 - oxobutyl) - 1,2,3,4, 2
tetrahydroqurrv'i”e, B+ RGOy tPpm—

12.8 (S[err] IH phe
aromatic), 4.1-4.6 (i
(m 3H, CH2 and CH
protons). 554 »

a./
phenyl -2, - péng yl ox$} edar s

tetrahydrqu|noI|ne
8.82 (b, s, IH CXC»
4.78-5.34 (in,
-C(OfJerr]), h@O(d
-[err]), 1.12 (d,
dierr]- I - fornyl -

I n, err -

H, 63"5%:. @i-lal}' 44 (51 28 eRHL ).
m, l-}é—gir{%nc i26 (Bt 2H =3 o(t;‘ln%lngl?ﬁggazm ;protcl(rﬁ-D g

nol *}PNMI@(O@ M}ﬁ)ﬁa ‘}(At?m) 1254Q54\'% noli@ 35 "“;2‘“’“2’"3

3.0

5

3H, —-CH J =
d 2 rgethylcg (4 &841020 14,34 -
tetfhydrdduirviie( 16 rM:E d oeflr]l - 5]:21y x3(83 h}d;ox—yG]—l)
pzethylpngez(methgl 3 {‘ ( Lm h.?gb:t) sta at 'f R et l c).
ne, ane
%L s th ytﬂ:— eﬁm pI @22%3 ? P? togt}éo'l'n] FP
. lcdfor aH,,ON: C6927 H,6.08; N, 367°/ - 1, 579, 20
"3H, - N-C- [ eFoung: 1C,49.25;1 H,m88! IIHJ&S%mal ning Hs).
5 W"rwdﬁ@x@‘-'ﬂ 7 - (5 - phenyl - pentyloxy) - 4 -

oxo - 3 - (3 - oxobutyl) - 1,2,3,4°= tetrahydroqurnolrne B - 423 (in+)

Al so produced as by-

pr. odubME (G0NaEE) %%él hepf): eRaLel.é mH,i-=8” t he 12.06 GeHH,

5

spondi ng, 1,3-diforny| derivative Exanpl e - 28 Fol | owi ng therrocedures of

Exanpl es 25 and 27,.

p 18-—748 )
O v a5 & Spah et Zeo < S e
10 verted to conpeﬁﬂgeOhaMPﬂgsm e, 3Ky ATCIR), 1eﬂ7ew0M(er, dHn—E[éHr,l],——),Zl 2nd W
are as 10 defined (¢.@Hefdlhl es 18, 20 and 23. Wen R of t he

tetrahydroqurnolrne

20

25

- with stirring. Methyl viny! ketone (97.0 ml.) is then added and t
~ overnight at room temperature,

reactants - . . Exam ole 26.

“dl-1- Farmyl 3 - hydroxy - 2 - methyl - 7 - (5 - phenyl - 2 - pentyloxy) 4 - oxo - 3 (3 -
oxobutyl) - 1,2,34 - tetrahydroqumolme

To a solution of dl-1 -formyl-3-hydroxymethylene-s hydroxy-2-methyl-7-(3-

henyl-2-pentyloxy)-4-oxo-l 2,3,4-tetrahydroquinoline (229 g., ca. 0.58 mole) in

methanol (880 mL.) under a nitrogen atmosphere is added tnethilamme (27.2 ml.)

e mixture stirred

- The reaction is complete at this point and comprises-a mixture of the title

"gcompound ‘and d,/-1,3-diformyl- S-hydroxy-Z-methy -7-(5-phenyl-2-pentyloxy)-4-

o0x0-3-(3-oxobutyl)-1,2,3,4-tetrahydroquinoline. The following steps are required to

. convert the dlformyl compound to the desired title compound.
' The reaction mixture is diluted with ether (6 liters) and then washed-

*successively with 10%, aqueous sodium carbonate (4 x 1700 mi.), brine (1 x 2 liters)

and then dried (MgSO,). Concentration of the solution affords 238 g. of 4 red-

- brown oil. The oil i3 dissolved in methanol (1920 ml.) and the solution cooled to

35

0°C. Potassium carbonate (21 .2 g.) is added, the mixture stirred for 3 hours at 0°C.

* and then treatéd with acetic acid (18.7g.). The methanol is removed under reduced
Fressure and the resultant oil stirred with water (2 liters) and ethyl acetate (2 liters)-

or 10 minutes. The aqueous phase is separated, extracted with ethyl acetate (I x 2
liters) and the combined ethyl acetate solutions:washed with water (2 x 2 liters),
‘brine (1 x 2 liters) and dried (MgSO,). Concentration under reduced pressure and
chromatography of the concentrate on snhca gel (l 8 kg.) gives 159 8 of the title

-product.

m/e — 437 (m*)
_"H'NMR (60 MHz) 5 ggg, (Ppm); 127 (5, TH; OH), 8. 8 (bs, lH —CHO),
7 22 (s, SH aromatlc), 6.22 (bs, 2H meta H’s), 2:12, 2 07 (s, 3H --CH -—CO—),

131 (d, 3H —CH;—C—0—), and 1.57—5.23 (m, 13H remaining protons).

Similar treatment of 35 g. (0.09 mole) of di-1 -formyl- -hydroxy-3-hydroxy-

' methylene - 2 - methyl - 7 - (4 d?henylbutyloxy) 4 - oxo0 - 1,2,3,4 - tetrahydro -

quinoline gives 22.7 g.- (60%) of
phenylbutyloxy) - 4 - oxo - 3 - (3 - oxobutyl) - 1,2, 3,4~ ‘tetrahydroquinoline, m.p.
101°—103°C. . The analytical sample is obtamed by recrystalllzatlon from

" metehanol, m.p. 104°—105°C.

Calc’d forC,gH,.OsN C,7090; H,6.90; N,3.31%
" Found: C,7077; H,681; N,3.46%

_ "HNMR (60 MHz) a@’ggl (ppm) 12. 88 (s, IH, —OH), 9.08 (bs, m —CHO)

. cots-

25

35

45

1 - formyl - 5 - hydroxy - 2. methyl -7-(@4-




I's hydrogen, it is converted to fornyl [err] [err] PREPARATION A. 15

2- Br ono- 5- phenyl pent ane 15 To phosphorus

pent abrom de, prepared by addition of bromne (9.0 g.) in nmethylene
chloride (10 m.) to phosphorus tribromde (15.0 g.) in nmethylene chloride

- (15 m.) at [err]., is added 5-phenyl-2-pentanol (812 g.) in nethylene
C | de at [err]C The m xture is stirred for 2.5 hours at’O[err]C and is
. an allowed to 20 warmto roomtenperature. Water (50 °'m . ziygded
' xture stirred for one 20 ur and t he nethyl ene chl orlde |-
sepa&,{_gd___‘[h,e__@d_{_a.nf;an IS rg_hgﬁgg;nnd the conbined extrart4€ washed with

wat er samwas,éu,@mmsubs.aammammmmm1HoHcmN) gh—t42In dri ed over

e U i St S8 B R, 21 0

- (D, 3snet hyl, Ym#Hl. 6-2.0 (M. 4, ethylene), 2.3-3.0 25[err
(bd, T, 2, benz lldél-rﬂetlh phydnéY hydBOX?aA - By rMy!!l ﬂelem 1B (3 - Bheédyl~24( M "dl’Oﬂ’atIC)

ot omopr 4% °"%@%§’i§%ﬁ§§f b LR T A

over a 2-hour: perlod to a refI uxi ng m xt ure of- magne5| um (7.32 g.) in 30

ethd@ (78 The r P 275 ref gxed 30, mi nute®w | onger and
then a sol t,g ,; , 3 ‘”jtg‘ her (78 m.) is
added dr opwi ;sze- m:,,f; 1354 wa@dm%}my eeactlon S quenched

by additi- on @b asq) uomofw-ﬂtﬂmy-mctm methwen -2@4thylt7-(-heptylexypt her | ayer is
| sepallsat ed 4 1t2ﬁé*" ahydro Eé Hh% e%‘r 1

(31% 200 m.).
¢ 8 hours nﬁt eg m“ﬁﬁﬁ%}ﬁ% sul fate and

The conbi gy fetv ol ﬁ‘kr‘é éd
concent r att mderanivachumnmﬁd)mtﬁ etheB(55@ml. D Thésohaioh is waaliddywiggr ans of t he oi |

is drogé Ovthso umlma atﬁ%ﬁ ol fnllowed t0Bine(), %lmconcentrat ed

hyd ChIO 1 gett SSOV b%r?qggnz ggﬁhi?rb igh e catal yst

is fil ter dfmain f@h ¥ diel Wkited With @esi due i s 40
distill ed voloohe fof bmemnsq @utﬁﬂo Ghe mlumn The elutmg solvent 1s then

Y TR R )

M 3, benzyﬁemd lszet( Q(gpmbxﬂﬁ xny 8xo$5ty() | ﬁ,s metémxydr qunﬁlna.- 6.7
3, ar onas pg¥llowroi
: ( M %e column lssgluteda {urtgear wfh) 15% ether—benzene Fractions 19—37 are :
30 combined and concentrated under reduced pressure to give d,J - 1 - formyl -5- - 30 .
hydroxy - 2 - methyl - 7 - (2 - he t_yloxa} -3 -(3 - oxobutyl) - 1 2 3,4 - tetrahydro -
uirioline as an oit (4.6 g.). Addition monoformyl product is obtamed i the
ollowmg manner:
o 1 g of drformyl product is stirred with 200 mg. potassium carbonate in .
- 35 ~ methanol (25 ml.) for two hours at 0°C. The solvent is then  evaporated in vacuo and - '35
- . the residue suspended in ether and’ filtered. The filtrate is concentrated and the =~
_residue partitioned between ether and water. The organic layer is separated the
aqueous phase acidified with. 10} {drochlonc acid and extracted with ether. The
: .combined ‘ether extracts are washed successively with saturated sodium bi-
40 carbonate and brine, and then dried (MgSO‘ X filtered and concentrated to yreld 40
additional monoformyl product.” '
The monoformyl derivative has the followmg NMR spectrum

"H. NMR (60 MH,) “CDCI, (ppm): 12.73 (S, 1H, ArOH), 887 (s 1H,

o N—CHO), 6.12 (S, 2H, Aromatic), 4.78—S. 50 ™, lH N—CH), 4. 11—4 72 (M,
45 , }111-% —O—C) H), 2.21 (S 3H, CH;,—C(=0)—), 0.63—3.12 (M, 22H, . remaining 49H
_ ydrogens .
Slgmllarly, the followmg compounds are pre; Fared from appropnate reactants: .
di-1-formyl-5- h{droxy 7 - (2 - hepty!
1,234, - tetrahydroqumo ine, an oil. .

50 - 'H NMR (60 MH,) "cocn (ppm) 128 (S; 1H, phenohc), 8.7 (s H 50

N—CHO), 6.1 (S, 2H, aromatlc), 4.1—4.6 (m, lH —O—CH), 4.1 (d, 2H J_SH,,
- —CH,—), 2.3—3.0 (m, 3H, CH, and CH—C(—O)), 2.2 (S, 3H, —C(—O)—— H,),
-2 3—0 7 (remam1 f protons) - :
55° - formyl - 5 - hydroxy 2 -methyl -7-(5- phenyl 2 pentyloxy) 4- 55
oxo (3 oxobutyl) -1,2,34 - tetrahydroqumolme :

- 'H NMR (60 MH,) 6CDC1, (ppm) 12,68 (S lH —OH), _882 (b, s, 1H,

—C(O)H), 7. 20 (b, s, SH, C,H,), 6. 18 (®, s, 2H aromatic), 4.78—5.34 (m, lH
—N—C ), 4, 18—4 68 (m, 1H, —0—CH), 2.17 (S 3H, —C(O)CH,), 1.30 (d 3H,

*

oxy) -ox0-3-(3- oxobutyl) -



48 1,579, 230

48 PREPARATION C. 2-(3,5-Di hydroxyphenyl) 5- phenyl pentane A m xture of

2- (3, 5-dimethoxypheny—S—phemp-pert-ane—(22—g——are—pyr+dine—hydrochl oride - —
(94 g.) under nitrogen is heated to [err]. for 2 hourswith vigorous 5
stirring. The reaction mxture is cool ed, dissolved in 6N hydrochloric aci
(200 mM.) and diluted with water to 600 M. The aqueous solution is
extracted with et hyl acetate (4 x 100 ml.), the ethyl acetate extracts <.
dried over~<odigm sulfate and concentrat edl 5’7995({ vacuumto yield 24g of 4
crude product . —=Hie—preduet—i—=S unll;cu st rca et L,nlunutugTa n

ield 19.2 g. of 2-(395:Gi-Rig ; H I (m, B% L
onwR L ° 1(01,‘05‘{;{1¢ g@ﬁfyﬁné%%%?cgﬁ Eq‘y'a ("M“Z‘%hér% n20|2 8

(M 3, benzyllc rrethyl enem/aei- 5. 1 umS M 3, aromati-c), . 6.-65: (bd S, 2;

hydroxyl), 7<7,8% (M5, Py roduct “FGMho?ﬁ g RrpRargsiope dthectorisr S
Prepar at i,ons - and Cpmm’éﬂ%@ﬂﬁxg erVi¥eed - 15 -below are prepared by
substi tutl ng the appropriate 1-bronoal kyl pgaagng. f or 1- bronopropyl benzene:

2- (3, 5-di hydr oxyphen él) e\phg hoxainees df elxainples 25 ]anazav the i—l@ﬂi‘o]xy-Z-Z{ 2-2.8.

(M 3, benzylic methyl &l Heoxer Ik, -t trahydx “@O@e 9 EEm coier r |
7.1-7.4 (M5, ar!Brrau&gE‘ “’ﬁ“ﬁf A ) %9!5 %ﬁj io
2- (13, 5-di hydr oxypheniy og% €10 %! dokiveride td form@! (CH

1.25 (d, 2, methyl),: 14520(M2 met hxl-ene 215 2.7 25[err] o

(M 3, benzyl i c- net hyl ene, et hi nyI)_, p (S 3 aromatic) 6.85 (S, 2, .
hydroxyl -[err] overlay), 7.1 (S,5 A Thepf, 0l | owi ng corrpounds are

3, 5- dlnethoxybenzaldehyde or 3,5- dlnethﬂxyac-top enone by the.30

met hods of Preparations A B and C 30

- : _ PREPARATION A. o )
15 : - 2-Bromo-5-phenylpentane : 15
' To phosghorus pentabromide, p Kared by addition of bromine (9 0g)in -
methylene chloride (10 ml) to phosp orus tribromide (15.0 g.) in methylene
chloride (15 ml.) at -0°C,, is added 5-phenyl-2-pentanol (812 &) in methylene
chloride at 0°C. The mixture is stirred for 2. 5 hours at 0°C. and is then allowed to -
20 warm to room temperature. Water (50 ml.) is added, the mixture stirred for one - 20
hour and the methylene chloride layer separated. The extraction is repeated and
the combined extracts washed with water, saturated sodium bicarbonate solution,
-brine and then dried over magnesium sulfate. Concentration of the dned extracts
gives 12.4 g. of title product as a light yellow oil.

25 NMR: ‘%RDJ(S:I 1.6 (D,3,methylJ = 7Hz), 1.6—2:0' (M 4ethylene), 23—30 25
(bd,T,2 benzyhc-methylene), 37—42 (M, l,methme), 6 97 4(M 5,aromat1c)

PREPARATION B. : .
. 2+(3,5-Dimethoxyphenyl)-5-phenylpentane
; A solution of I-bromopropylbenzene (51.7:g.)-in ether (234 ml) is added . -
: 30 dropwise over a 2-hour period to a refluxing mixture of magnesium (7.32 g.) in 30 -
cther (78 mlk). The reaction mixture is refluxed for 30 minutes longer and then a
solution of 3,5-dimethoxy-acetophenone (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.), the ether layer is separated and the :
35 aqueous phase extracted with ether (3 x 200 ml.). The combined ether extractsare . .35 -
dried over magnesium sulfate and concentrated under vacuum to yield 81 g. of an - -
oil. Forty grams of the oil is hydrogenated in a mixture containing ethanol (300 -
ml.), concentrated hydrochloric ‘acid (2 ml.) and 5% palladium-on-carbon (5 g) -
The catalyst is filtered off and the ethanol removed under vacuum. The residueis .
40 distilled under vacuum yielding 28 g. of 2-(3,5-dlmethoxyphenyl)-S-phenylpentane 40
(b.p. 0.125 mm., 154°—159°C.)

NMR: %’ggl 125 (d,3,0—CH,), 1.3—2.1 (M,dethylene), 2.2—2.9

(M ,3 benzyhc-methylene,methmyl), 3 45 (8,6 methoxyl), 6. 2—6 7 (M 3,aromatic),
7.2 (8,5,aromatic).



ON [err] 35 [err] 45 49 1,579, 230

49 PREPARATION D. 1-(3,5-Di hydroxyphenyl ) 2- net hyl - 4- phenyl but ane A
sol uti on of n-butytr—tirtihrom 29— —eF—22 M s added dropwise 10 3, 5-_

di met | hoxybenzyl triphenyl phosphoni um brom de (31.5 g.) in tetrahydrofuran
(200 5 m.) with stirring and the resulting deep red solution is stirred
Yone-half hour. Benzyl acetone (9.4 g.) is added. dropw s€é and the
tion mxture stirred for 12 hours. It is then. adjusted’to. pH w
di'ugon of acetic acid and conpgg;gtzg@t ed under reduced pressure |
orated to

re5|due I's extractea Wi ety e >
gi ve crude' 1-(3,5-di ypléﬁg%" . henyl - -butene as 10 10
an oil. It ig ngﬂmefdchb'g "#jﬂaéi |(i éug . and el ution
wth benszdmchl‘dnéé 4 g.lﬁndgr nifr®genris m-laled toNMG°C. forey rs]wugg ). 2. 3 3.1

(M 4P, 3. 81 re t%mﬂae slvp@ d, dissomretvm@N Mo Ioﬂc‘ﬁhld (2oo ml) 5
1- (3, 5-di % c(i)l!etcli A sogcte 1) thtlsf 15 15
z &1 3y hydr ogenat ed

ﬁ&ﬂ vdoﬂuxﬁ pr du

prepar ed ¢dnc

at 43 p. sby sﬂlcrarxeltdhemptcmmhscw yuﬂd lsplag eﬁﬂ -pl(elnylg of 10% and
cond@nt r aRSBERNR B3R oric acid (I m.). Y| eId 9.4 g. of

1 (3 5- di methMRy [ LR (dé:rahwthﬂ} mmmdsbcmanexynae)ammzs NI\/R [_err]

(d 3) (M, 1,baaylic-Bdihyidve Methid)? - 21-%6.§ MM b abméic)| 6.6 (b33, (S, 3), 20
8( S, roxyl), 7—1. %M S,aromatlc) { 5 the e " 15
20I is p& Gl prapipns ¢ é&Ftlo Cto give
1-(3, 5- db md;sreeg:% i g fﬂ%%)tfll bt yﬁ:%’f@ °5 di net hoxybenzyl
tri phenyl phcib(@lﬁdnhydnwwlhemym&lﬁenﬂ:emrepar ed by refluxing a m xture of
'3, 5-di et howhemzy&T omide ((B23%-medf, t niphenrgly, 250—1.9 phosphine (14.2
i 25

g.) 2n acy REREHS }Q—AlfQE—Q NP?UJ it N6 tﬂi Xtupg is
then cool &l(s] (Jphgi’o e Vo), $60 'vIa (etff ,ﬁ%m i.0rati off, washed
with ether 13, 5-‘;161hyd‘17'gx%phenyl)-2-phenylethane o _

m,
_ 2-(3, 5-dlhydroxyphenyl-4-pheny]butane (an 01l) :
25 NMR: %%‘31 1.1, 1.25 (d,2,methyl), 1.45—2.0 (M, 2methylene), 21527 . 25

(M,3 benzyhc-methylene,methmyl), 6.3 (S,3,aromatic), 6.85 (S,2, -hydroxyl-D,0

over!ﬁ'), 7.1 (8,5,aromatic). : z
e following compounds are prepared in like manner from the appropnate :

alcohol and 3,5-dimethoxybenzaldehyde or 3 5-d1methoxyacetophenone by the ' '

30 methods of Preparatlons A, B and C . 30

CH(CH,)CH, CsH,
| . CH(CH,)CH)), “C:H, o
35 CH(CH)CH, CH, - 35
: L 'CH(CH,)CH(CH,) - CeH,y -

CHCCH,)(CH); - - CH,,

‘CH(CH,XCH,), .= . ..CH, . . S
o CHCH)CH), - CH,. =
. CHGH)CH),* ~ CH, - o

CCH), - . CH, | |
- CH(C,H,)(CH,), ' CH,
~ C(CH,), o CH,
- (CH), . CH, :

45 B . (CH)CHCH) © - CH, | . 45

CH(CHa)CH,CH(Czﬂs) C,H,




and dried (20 g.); mp. 2690- [err] PREPARATI ON E.
2- Met hyl - 2- (3, 5-di hydroxyphenyl) 5- phenyl pent ane 30 To a solution
of the A6 _

nagnesrun1(0 8 g.) and dry ether (60 n . ) S added a solutron of

2-met hyl -2- (3, 5-di met hoxy henyl)propionitrile (2.75 g.) in dry ether (20
m.). The ether is distilled.off and replaced by dry-benzene (50 ni.) and
t he nrxturﬁrjefluxed for 48 hours. It is then deconpose y car eful

t r eat ment th4§i|ldte sul furic acid and 3,579230 heated on a steam bath fot9 \
one houf. The-mrxtureTs THem extract THORD. tT\e 35 ‘extract dried
(MySO4) and concentrated to’ an,_@|5ID,hJ)}; [l%r,g@ DWhutHe! 1 N vacuo

af fords 2-met hyl - 2- ( 3, A-seluti® HoxpRiteRyi eﬁddia(ilmp,wrsb p.3,51680
C./0.2 nm (Yield: Ql;r}GQlo wybenzg1eip heniﬂh@ftt:gm rmuls g? ;ﬁ;{%ﬁﬁg is S
di ssol ved.in igf-hano 5| de
(10 g.) at. room teng@;%iacetoenaé Wﬁgied r Ufa%etx |d|a§déiinbé' fder | -
hours and i s then cedhed rmu?hﬁrreﬂﬂuezl tmttchw:&Nn hylerechlodidd andalreredtracThe

t hanol d avage terléd -s%&d@e D2 F-hbytens asj t h 10 |
e e L BT e i
2- et hyl - 2- (3, 5~ di {
saiyield) th %%2‘82143585@“9—?? ?@i&rt ?—%?é%*ar é;%a ”‘bl)n

W pe 3 ' SXYRRE utene S
&Q%(jéi Epiblen sgnﬁ's‘?ﬂ%fﬁ cljl bﬁfd%ﬁ&éflé@a stied fidr

di sul fide (eqyk nDIaF b

ahal f - hour. -Met hyl inothed preféacé) of. @alladiurh-bs-ah ) rahd Céancentrated t Ur € .
stirred for-6 hour shydfmlwewidtﬁlmgl)swgkbr%‘i anof rJé.SfdlmrtquedwaﬁU2-mn@yH Itrate
concentrat ed under , fMre. The residue is taken up‘in:-50

et hanol (150 m:), Raneyﬂh ﬁ 086D -3529 %(M,%ﬂd—tzr%l\h‘ﬂx&ﬁr(%ﬂs@?ﬂ(ﬁ&bd for
18 hours. 2050 Evam(rsayr on of the al cohol- and distillation of the 20

resi due gives 2- rret e@))’}a'_dﬁe "fd‘Be piRreparation Gtp give &(.5The
pentene derivative au:%%ﬂw 'g ShonREE BFolidd ist Brebdted b
procedure of Pr eloar &Iflluﬂﬂg enzy bromrde (12 g.) .and trlphenyly

2- met hyt - 2- ( 3,25- di mekdsphigeplt ezr D}nﬁetoﬁlfﬂle (20@heh emt&%hmredxsvr a2,
the procedure of Pr@}lﬁ F%Rl? °c‘i5y %&5 °t "°°°55T°?)P3b@flf:‘f°“'

Over 3, 5-'Di bendt] T3S ce% pHBrone Over a -period of 1.5 hours, nethyl

lithium (531 m. of a.2 nolar sol utr ONPREPANGATION E. i-s-added: under a’

ni trogen at nosphere to: pi: d?- 1121(-‘? 3-di deaoe;yplrw ﬁﬂ'y@n@nﬁeny' K omoethane 2
di benzyl oxyberZoi c %Fé%? &5&% S%gnd tﬁ ﬁ"%ﬁﬁ?f dggq utlon of 2-methyl-2- _
m . ) -t et rahydr of ur ags.s.difheox hen l)progromtne (2.75 g.) in dry ether (20 -mL). The.ether is
distilled off an a rep y dr benzene% 0 ml.) and the mixture refluxed for 48
hours. It is then decomposed by careful treatment with dilute sulfuric acid and
35 heated on a steam bath for one hour The mixture is then extracted with sther, the 35
extract dried (MgSO,) and concentrated to an oil. Distillation of the oil in vacuo
affords 2-methyl-2-(3, S-dlmethoxyphenyl)-S-phenyl-3-pentanone b.p. 168° C.0.2
mm. (Yield: 2.32 g., 60%).
The thus-produced entanone (58 g) is dissolved in ethanol (400 ml) and
40 - treated with sodium borohydride (10 g.) at room temperature. The reaction mixture . 40
: 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-
dlmethoxyphenyl)-5-phenyl-3 entanol as an oil (52 g., 88Y% yield). - :
. 45" “The pentanol (16 i) is taken up in ether (100 ml.) and reacted. w1th powdered 45
é potasslum (2.5 g.) in ether (200 ml.). Carbon disulfide (equimolar to the potassium)
1s added and the‘mixture stirred for a half-hour. Methyl 1od1de (.08 ) is then added
“and the reaction mixture stirred for 6 hours, The resulting suspension is filtered and
' . the filtrate concentrated under -reduced pressure. The ‘residue is taken up in .
L 50 ethanol (150 ml.), Raney nickel added (25 g.) and the mixture reﬂuxed for 18 hours. - 50
_— 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 .according - to the
: procedure of Preparation D and the resulting 2-met iyl-2-(3 S-drmethoxyphenyl)-s-
55 phe(rirylpentane demethylated vid the procedure of Preparation C to give the 55
e product : . : . o o :

. PREPARATION F CoL
_ -3 5-Dtbenzyloxyaeetophenone :
o Over a Eenod of l :5 hours, methyl lithium (531 ml. of a. 2 molar solutlon, 1.06
- .60 :M) is added under a nitrogen atmosphere to a rapidly stirring solution of 3,5- 60
dlbenzyloxybenzmc acid (175 g., 0.532 M) in ether (250 ml.)-tetrahydrofuran (l400




50

50- nm.)
10-[ err}=
bel ow[ er
D).
de

86 opy!

céntrated under vacuumto give an oil

1,579, 230
mai ntal ned at 15 2[err] After stirring an addltlonal

0.75 hour at

r] The aqueous | ayer is separ at ed and extract ed vvrth ether (3 X
The organi ¢ phases are conbined, washed with saturated sodi um
solution (4 x 300 m.), 5 dri ed over sodjumsul fate, and

-of 3,5-di
car bet. hoxn

.unde? a n d
cool ed toe'tﬁ‘”lgg'gga' e m‘g(? sW

~ 85

- < . t o H -

dd ‘reakti he
hﬁwllmyacepa?;xheammjﬂ;{tw with e@ht c 350 lwhe angduc 10
wlcembmcd. %Er m bior lutmlrI4 zemmr)e) i

'34(3,5-dibénzyloxyphenyl)butyl tosylate (23.93 g 46 3 mM) in dimethylformamide

whi.ch slowy crystallized from
et her The crude prodngms recrystal lized fr_om et hg(; he ane to

3 (o i B

r

he_at ed

glvelt@g n’eu 'S
%r?_gluc 18 recryst etdhe pr eci pl tate of

tri phenyl phosphine- OXI de rem)ve tratl on. -The filtrate is
concentrated’ un #I_# ue( whr chis
chr gyt ogr apge xa%f’ i aé?ﬁ’y &'3& '@. @%&6 e dndibt npenzggie: hexane

| ut l&dﬁ&t ymaﬁﬂ&ﬁﬁipﬂgly SSDD Izsihlblaﬁls eﬁéd\ﬂidagavm th 40: 60 and
end| ng Wi titroge@ Oiinbsphere e | l7036nfmr4tll®tsr dhe oleara l&deofrmmt ions gives an
oi Iy resi neeeg{} tpcateg err m ta eny mwgde g. ( 77%); mp.
730 er r ] w élato : ﬂlc el(l z)an lut ben :te/o
Fourl C ”Yl%fgg%"f lcredsing zene concentratlon beggmmg thh 40:60. ar‘xd e&’@ng n | | ke manner ,
et hyI 3 (Bitt JM“#GR ponsentt fopeate z}mpsr eschnfoilp residue - -
di met hoxy‘a(‘,' BRstalizes '?‘31“”9"“‘ gY“}i?n@ o8- (Te ’b'B'th&yr?et(hyl ene triphenyl -
phosphor a%a(ﬂ@(l:aw@for d T, PilssSHs.51986% b.p.” 146- [ er r] at 0 3 mm
PREPARATI ON H oun C 71.72; H 660%

_.3(35lee ox eﬂé{?’ & ) is ar Asolutlon of
ELEEY o) il iy .,go‘r,z,m el ether (350
. omeqzwrgm YieR O tgt 2415 146v1-11 3742 g, 90 m\ and
et her (250 m:). A um num chI or| de[?; 18 g. 1 35 rrM |s added and the
m xture refluxed for 93" Epoled. Water (3.4 nl.)ssodium

an
hydr¥xi de (3 4oliflion & ety 3-(3,5- @ratoﬁao @i 3. & aMlign added
. _successr vethetr (250 nil) &aﬂ bnnmtﬂ'e» lithiam ’§%@WmM)Sal ts whi ch
eéye? n'glpf c ’Ohl a € mixture
prect pi ta% xed encooe at é4nﬂi)mso gm ydrgxl e (3.4 ml of
6N) and water (10 ml .) are then added successively to the reaction mixture. The .30 . _
inorganic: salts - which precipitate ‘are. filtered off and the. filtrate is then )
concentrated in vacuo to give the desired alcohol as an onl — 2. 4 g (98/ )
Ry = 0.25 [silica gel: benzene(lS) ethyl acetate(l)]
: m/e —_ 362 (m*) .
35 Analysis Calc’dfor C,79:53; H,1 23/ 35
: éc7937H7u°/.,_
In llke manner, ethyl 3-(3 5-dlmethoxyphenyl)crotonate (60 4 g ) is reduced to
-(3 S-dlmethoxyphenyl)butanol (48 0 85 90"/ _).
L ipERATONL “0
' Lo 3,5-Dibenzyloxyphenyl)butyl Tosylate -.
40 : Tosyl chloride (11 -l( £., 58i1 nin) 1sp added to a'solution of 3-(3 5-dlbenzyloxy- i
" phenyl)-1-butanol (20.7 g., 57:mM) in pyridine (90 ml.) at —45°C. The reaction »
mixture is'held at ~35°C. for 18 hours and is then diluted with-cold 2N hydrochloric
: acid (1500 ml.) and extracted with ether (5 x 250 ml.). The combined extracts are 45
45 washed. with-saturated sodium' chloride- solution (4 x 250 .mlL). and then dried
: . (Na,SO,). Concentration -of the dried extract. affords the prodlrct as an oil. It is : *
. crystalhzed by treatment with ether-hexane Yield: 24 63 g (84/ ). :
Analysns Calc’d for C5Hy,0,S: C 7206 H; 624/ o
Found C7205H629%_
50 ' PREPARATION J. . 50
- : 3-(3 5-Dtbenzyloxyphenyl)-l-pheno butane .
.. A solution of phenol (4.56 g., 48.6 mM)-in dimethylformamide (40 ml.) is added
under a nitrogen atmosphére-to a suspension of sodium hydride (2.32 g., 48.6 mM
of :50% previously washed with pentane) in- ‘dimethylformamide (70 ml ) at 60°C,
The reaction mixture is stirred for one hour at 60°—70°C.,-after. which a:solution of 55



concentrated in vacuo to give the desired alcohol as an oil - 2.4 g.
(989 .. Rf = 0.25 [silica gel:benzene(l8):ethyl acetate(l)l. me- 362
([ err] ) —3———-Analysis—~cat-e—dor-cfer+i 35 Found: C, -79:-3%,—H—
7.11% 1 n |ike manner, ethyl 3-(3,5-di methoxyphenyl)crotonate (60.4 g.) is
reduced to 3 (3,5-di rret hoxyphenyl ) butanol (48.0 g. 90% . PREPARATION |I. 40
3-(3, 5-D benzyl oxyphenyl)butyl Tosyl ate Tosyl chloride-(I 1.1 g., 58.1 N
m\V) added |g?9d ed to a.solution of 3 (3,5-dibenzyl oxy- phenyl)-I "but anol s’?,
(20.7 g., i pyridine (90 m.) atqs79%3¢C. The. reactlon mxture |ss

hel d at -350C.
Y
aci d- (500 M) and bl aebar e e s s 500 mi.

ale and
extracts ,are 45 vvashedrwimmmﬂtc@dbmadmmrsh}emasm-susu&lyaﬁth(cdldﬂNZSO

m.) and then dr| ed acl lﬂa@d% f%ﬂdqoﬁle lP'a@tx3f mhor dsg -
the product asan o epr 3%% ]:30?“?‘5 "ra are::
gbe| d: 24, 63 g. (840 ica (M%')SCO tﬁm n ﬂfai QAUI'%&:ce pre 6 29% -

product as an oil. YleﬁRm
50 3-(3,5-Dibe zyl oxyp:%mﬂ th rh?j)m?)ane A sol ution of phenol
(4.569.,48.6 in di t‘tﬁ'y%g mde (40 nm.) is added under a: nltrogen
at m)sphere t 0 a -suspengiyss CafcdFedt jHydy & 826; AE.HY, 9., 48.6 nM of 50%
previ ously Washed with pentane) i nFdu ﬂ@amoﬂmﬁwae (70 m.) at [err] 55’

The reaction mxture i e [err]
&sol ution of 55 3- (d%rlaugébg'n (9' I’x%ce re% &r&m J60buz Téfé genzyr:)a
M) in di methyis or mecatbethoxy (or 5§rbomethoxy) alkylidene trlphenyl phosphorane, am%.

51 (80 m.).is addedpprppgate al ;mi , dienhendl,hydroxypyridineser *agrerxp}peﬂﬂm aSa

hal f-hour and is thdfRctasE algr 6h°r BB?W‘Y%?H%’I"ET‘F]Te dilut ed with cold water -
(2500 m.) and extracted with ether (AO(QJ% The conbi ned extracts
are washed successwely with cold 2N h i r|c acid (2 x 300 m.). and

sat urated sodi um chl oride sol uti-on (34 300 m.) 5 . -and then dri ed
ed pressure affords. 5 -

[err]. Rermval of -t he:sol vent under
| _(alkr)—x‘-(élkz);rw

Hscg Ch0”
- For convemence, the various values of W for glven values of
L 20 -—(alk,)-—X—(alk,),,— are collectnvely tabulated _ _ .2

.lS e

10
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A sol ution of 3-(3,5-di benzyl oxyphenyl)-1-phenoxybutane (14.7 g.,
acetate (110 m.),

in a m'xture of et hyl
5. :
p.s.i.
Renoval
gives an oil.
and eluting with
The nlddleq‘f

title product:
gel, benzene(4),
74.39; Hs 7.02% Fo
remai ni ng ethers (
t he correspondi:ng
debenzyl ated by tr
conprises stirring
acetic acid at roo
evaporated 20

solution is mashed
t he debenzylated c
| - Bronmo- 3(3, 5-di ne

The oi
‘benzene- et hyl’

'thanoI(I‘.)]
nd C -
= 0). ol

0 dryneg
Wi h 520 wat er,

hd&yphesyl )

n'e -

t errpera‘t ur %-df or tvvcs,hour S.
a

et hanol

133.5 m\)

(110 m .) and concentrated

258 ('m+) Anal ysi s:
4.13; H, 7.00% 15
Preparation J are
5 di hyér oxy derivatives.
at ment. \m thtrifl uormacetic acid. The procedure
a sol uttoon of the d|<-5enzyl ether=(X =.9) -

‘Calc'd for
; I'n |'i-ke manner,
15 debenzyl ated to aff
- The thio ethers are

The 'Eeact i on.

t he: re:$|due taken @p.
dr&ed ([err]) ﬁhd evapo
mSund. °PREr§ARAT|c1\ri
tane:AﬁoI ution of

Ehosphor ustt ri bd)m de
addeyd to a so'T'utr o of

in

et

hydr ogen in the pr esence of 10% paI I adr um on car bon (1.5 g.).

of the catalyst by filtration and concentration of the filtrate
is.purified by. chromatography on silica- (100 g.)
acetate consisting of 0-10% acet at e. @
tr'o‘ns_‘are conbi ned and 10l'579’2350ncent rated to give the s\

gel

et hyl

[err] C
t he

rd

trifluorg-

xture,is |

r. The ether

ted LX) gi e
u.

17

(5.7 m. 0.06 rmle-r-gethsr( m.Y i® 25 :
3- (3, 5-di net hoxyphgnyg) -1 @Jt aﬁbl (38. OE‘.g 0343 nvl e) in :25 efher (20
m.) at -50C. to -[erR]C. &d Bhe reBetton mi@ure Stirred ato-[erf]. to
-[err]. for 2.5 ® rsf ki ﬁsgtfien::maﬁn@ to ré@dm tegperature j n PStirre
for an additi-onal $0 Jai mhit &% FheOni §t ke is. pouredfover: i ce ¢.) anpd
the resulting m xt re_%_’egrac%eq;vrgthaetﬁler £3% 50 rﬁ )'u The. .eor%jr ged -
extracts are washeq wgt -3¢ 8 58 shdi gm hgdr?axr de:sollgtron °($X%0;>m ),
sat urat eq sodi um chl o&i & S uta o O&I 2508 . ) andndrrea (aergii]':: .
Renmoval of the. ethegr "an%/v vunjdﬁst‘gllatrcm ot t hexff esFdug “&f For 85 Ehe
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OCH3 3CO Z Br 40 (CH2) 3
-40 (C2)4 Clerr] PREPARATION M 4
N _ ,

-(3, 5- d| rret hoxyphenyl )butyl tr| phenyl phosphonl um brom de 45 (19.0 g.,
4 mml es) in dinethylsulfoxide (50 m.) '"is added to 4-pyridine-

oxal dehyde (3.79 g., 35.4 mmol es) in tetrahydrofuran (40 m-.). The
uIt| ng mxture is then added dropwi se to a slurry of 50% sodiu Jydmde
8521 g., 39 mmoles) in tetrahypg-@fzy(;an (20 rri ) under a nitreg en
atnvsvhermr—O—M T 17579, 230.
55 Fol l-om ng conpl etlo_g Ig é f‘%‘ xture is stirred for one hour at
O[err]-5C é S e concentrate is
diluted V\intfl&n%%l%%? S% ta %lﬁ’:\ﬁl aﬁ?%&%&?@ The aqueous
aci ds-sol uhxdmhlosc etxd((b?cm slmd zferrﬂah tstmdé@omsx)hydrbgenum thag.a made basic

all 1um-on- t ec
an(rtlrngt:’j | rg@: nd co atlo of the 'gl gan o% e, oil dﬁgagi}l §¥ ation of the
conoil ne 5§r hy ﬁca % I tmg w rizéH. yl acetate

5

. 4-(3,5- dlmtnktmgy ehy e 'tl&tl’t&ré?coihb@ed akd%) as an OII

to the proc 85ly\oeBzenp@) Meth lyi ves 4- (3, 5-di met hoxyphenyl ) -

1- (4-pyridyl in quantitative yield;, mp. 131-[err] 10 The
pent ane de«naiyanslﬁnk’dfhlﬁ. @ﬁmww;a , 2Pt hyl ated by heating a m xture of

10 the conpound (7.15 gFoums Giffblde )7% pyridi ne hydrochl oride (35 g.)

undgi a ni t rQome ??Hﬁ)é,p%r?e gﬂe‘E{hlers HOL %)h&u tepardtitn ﬁ‘gafer m Xgyre is

Cat 8yt i ceang 1@ gisveﬁhediﬂetm “Fhl] aﬁ( Q»c?e@;npéntene derivati v# accor di ng
pen

- pouréd i niebensplated t rﬂ1théc ﬁg B4 de¥ivatived. ON Ma basic with 6N
'sodi um hydr cKiedhio ethgtseare debenzyla 114 m?;taéegt ng ﬂiqjx:rt:%nmcst iTh¢ ati on in vacuo.
Et hanol ( & s “g ¢ dibengyd plherdXar upEOnr gani ¢ sal t's

oo o e d@ﬁ@rﬁ e eth;f T VR
vacuo andwitbednexs( tbﬂdebbhziyla&dgeinpélﬁxﬂﬂ g.) using an:
el uting agent s 5% et hanol / b ters), 10% et hanol /benzene (I,

liter), 13% et hanol/begs ‘;;go_ 3 s 557&{?; ol et hanol -benzene (5 liters).
The product: ASoluél étph pa&uatrg}@ﬁaey( morepnpamrr(mmms of’ approprl ate

f r ac2si onsadﬁf:d tdh& sahitioa toé 3-(3,5-dimethoxyphienyl)- -1-butanol (30.0 g., 0:143 mole) in

ether (20 ml) at —5°C. to —10°C. and the reaction mixture. stirred at —5°C. 10 *
—10°C. for 2.5 hours. It is then’ warmed. to room temperature and. stirréd for an :
- additional 30 minutes. The mixture is poured over ice (200 g.) and the resulting
~ mixture extracted with ether (3 x50 ml.). The combined extracts are washed with :
30 . 5% sodium hydroxide solution.(3 x 50 ml.), saturated sodium chloride. solution 30
(1 x-50 ml,) and: dried (Na,SO,). Reiitoval 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-
35 . dimethoxyacetophenone and 3,5-dimethoxypropiophenone and the appropriate 35
) c;?rbeéhfxyalkyhdene trlphenylphosphorane y the procedures of Preparations G,
an . '

0CH3

7—Br -
0o L (CH) e
Lo . O om -
e 'Hs)Cﬁ,

: ydPREPIZRAz')T-IS{)‘I: M. i)
. - s 4-{3 S-Diliydroxyphenyl)-1-(4-pyridyljpentane .
- 45 A _mixtare of 3-(3, 5-d1methoxy;l)henyl)butyl tripheénylphos honium bromide . 45
sl (190 g., 35.4 mmoles) in" dimethylsulfoxide (50 ml) is added to 4-pyridine- :
carboxaldehyde (3.79 g., 35.4 mmoles) in tetrahydrofuran (40 mL), The resulting
mixture is then added dropwnse to a slurry of 50%; sodium hydride (1.87 g., 39
mmoles) in tetrahydrofuran (20 ml.) under a nitrogen atmosphere at 0°—5°C.



20 Yield = 5.0 g (78%9.

20" The 3-(3, 5-di net hoxyphenyl ) butyltri phenyl phosphoni um brom de is

prepare ' ' . - ' oxyphenyl)butane ... . . .
(21.5 g., 78.5 mvol es) and triphenyl phosphine (20.5 g., 78.5 mmles) in

xylene (60 mL) for 18 hours. The reaction mxture is then cooled to room
tenperature and. filtered. The 25 filter cake is washed with ether. and, —
dried in a;vacuum desicator to give 36.4 g. 25 (869 yield of product;
mp. [err] \Répesg t‘i on ‘of this procedure bult'sﬁ,ggdwg t he appropriate. 55 .

br ono- (3, 5- di met rru-/\y-' ey atkare—amd—tihe—app opriate—at dehyde—or -%\ci.ut.lc_ '

A . dt
' .~ Fol tion of additiam the mixture is stirred for one hour at 0°-—5°C.
ggf F;?f] t gg ]E glr lr f \M48§|£_ E”t t’:ﬁ gﬁwgn fat %{md r 1%19uced pressure. The concentrate is diluted with
w

(200 #) and then acidified with 6N HCl: The aqueous acid solution is - '
1,579,230 56 z extracted with benzene (4 W50 &iL). Jt ibthE€mbde bhélc 4dd '&Qa&&-%ﬁitl'édh;ﬁ err]. -
57 . acetate (3 x 50 ml.). Evapgrationoof2B¢) combined extracts after drying (MgSO;)~ ~. -5 - o
57 . affords 4-(3,5-dimethoxyphenyl)-i-{4-pyridyl)-1-pentene (7.1 g., 70%) as an-oil, ..
. ¥

* Catalytic hydrogenation of the thus-produced gcnten'e derivative according to
the procedure given in Preparation D gives 4-(3,5-dimethoxyphenyl)- I-(4-pyridyt)-
o pentane in quantitative yield; m.p. 131°—133°C. - - _
10 The pentane derivative thus obtained is demethylated biy, heating a mixture of -~ 10
the compound (7.15 g., 25 mmoles) and pyridine hydrochloride (35 g.) under a o

nitrogen atmosphere at 210°C. for 8 hours. The hot mixture is poured into water

(40 ml.) and the resulting solution made basic with 6N sodium hydroxide. Water
: and J)yridine' are removed by distillation in vacue. Ethanol (50 ml.) is added to the :
15 residue and the inorganic salts which l?rec_ipitate: are filtered off. The filtrate is 15
: concentrated in vacuo and the residue chromatographed on silica gel (150 g.) using :
an eluting agents 5%, ethanol/benzene (4 liters), 109 ethanol/benzene (1 liter), 137,
ethanol/benzene (1 liter) and 169 ethanol-benzene (5 liters). The product is
.. isolated as a glassy solid by. concentration of appropriate fractions of the eluate.

20. - Yield = 5.0 g (78%). o ~

| o | 2
The 3-(3,5-dimethoxyphenyl)butyltriphenylphosphonium bromide is prepared
by refluxing a mixture of 1-bromo-3-(3,5-dimethoxyphenyl)butane (21.5 g., 78.5
mmoles) and triphenyl phosphine (20.5 g., 78.5 mmoles) .in xylene (60 ml.) for 18
hours. The reaction mixture is then cooled to room temperature and filtered. The :
* 25 - filter cake is washed with ether and dried in a vacuum desicator to give 36.4 g. 25
C (86%;) vield of product; m.p, 190°—200°C. T :
- o Repetition of this procedure but using the appropriate bromo-(3,5-dimethoxy-
_ - phenyl)alkane and the appropriate aldehyde or ketone affords the following
s . compounds. : S e :
. . . : w .
(CH, - o 2-pyridyt
(CHp), U 3ipyridyl
| (CH), T dpyridyl o _
| C(CHp, - 4pipéigyl
~(CHY; . 2-pyridyl’
. (CHY, ~ S Apyridyl
' (CHY, T 3-piperidyl |
o (CHY, ~ - depipertdyt 5 40
CH,CH(CH)CH, - 2.pyridyi | |
CH,CH(CH)CH, - ' 4-pipéridyl .
CH(CH))CH(CH,)CH, - 3-pyridyl"
" CH(CH)CH(CH)CH, - 4pyridyl

45 | CH(CH,)CH(CH,)CH,  * ** 3-piperidyl .



[err] 5 [err] PREPARATION N. 15

3. 5- Di met hoxy- a- met hyl styrene Oxi de 15 To a solution

of di net hyl sul f oxoni } }

rri ) at roomtenperature is added soli d 3, 5-di rret hoxy acet ophenone (10 g.,
5 mV). The reaction mxture is stirred for one hourat [err], for

3 hal f hour at [err]. and is then cooled. The m xture is dllutedvm'th. 20

(50 nml.) and added to a mixture of ice water (200 ni.).- ether (25)
-1 ow 20 borllng pet rol eurP % ar (25 ni. ) The organlc extraet is

vva af-YaRE &Y A Nt 50— i a's LN e L o] an oil.

Fracti onal dlstlllatlon of theZoil ylelds 8. Wg (759 of _

3, 5-di met hoxy-[err]- Bﬁ)" € i'd! [err] ,0.2mm 25 ,

IR ([err]): 2780, 1595, ,¥1151, - 1058 : 25

W (95% et hanol) [ er rCH(CHRXGHPM: ([err] .‘O_ﬂ(ﬁiﬂyl me - 194 (m+)@VR (CDCl 3)

‘:

(60 MHz): [err] 1.70 76 [ert] Jerr], 2.95 (d,J = 6Hz, 30 , 3.81
“([err]), 6.41 ([err] éé&é&)&ﬁﬂa and 6.58 Y0P 21 ArH), 30
Anal ysis: Calc'd. for J;H(cﬁa)(éggpd C,67.96; 3-‘%?;,@ 28% PREPARATI O\I50

2-(3.5-D net hoxyphenyl dr oxypropyl - 1enyl ethyl Ether 35° A

m xture of dry 2-phen§ ﬁﬁﬁha(SO . ipeiidyl and sodi-um netal (690. 35

_rrg., 30 MM - is heat edcg [_i.kQQC p30.m The resulting 1 M:solution of
-sodi um 2- phenyl et hoxi de IS €00 egléto GOCFHJ‘;)&L ¥5 di met.hoxy- a- met hyl styr ene

~‘oxide (2 g., 10.3 nMCH(ded(%E t he react4—mdﬂeat ed 15 hours at 60C. The

reaction mxture i's, C€ﬁ )@(}p added to 82 erdzﬁ]re of .ether and water. The
ether extract i's 40 f bver magnem%?n fate and evaporated. Excess

2- pfenyl et hanol is reﬂH@Hs)(GH;),by vacuum 4pigdridyll ati on (b.p. gg0C., O. 1
mm) leaving a 3.5 g he residue ig purified.via colum

chr omat ogr aphy on %rgﬁ@(&ﬁc 5l 60 (300X 331 and eluted in 15 m.
fractions w th 60% etbg(czgg(m{sme Fract i OJasyridyl- 88 Vi el ded 2.9 g. (89% of

2 (3 5- di met’ hoxyphené 2CZH, hé/}gir oxypr opyl_ 4plger}‘1%ylyl et hyI et her . ,
. | CH(C,H,)CH(CH,)CH - 2-pyndyl S -_ S s
5. ' CH(CH)CH(C,H)CH, _4-pyndy1 e
: CH(C,H,)CH(C,H,)CH, 2-piperidyl - - | |
©H) . GCH,
CHCH)CH), -~ . GCH,
. CHY, - cH, -
20 -~ ©H), . cHy N
| CHCH(CHJCH, -~ GH, | -
CHCHXCH), -~ GH,.
- -CH(Cﬁ,)CH(CH,)CH, T CeH,,
L ©H) . CH .
25 : o (CH:)&. ' o C-Hs I -. B ‘
(CHy), * | G, . |
CH(CH)CH): ~  CHy ’
.CH(CH)CHp), (oh: A
| | CH(CHXCH), ~ ° . . 4FCH, .
R T C(CHp,(CH,), . CH . 30
|  CH(CHXCH), . .  4CICH,
CH(CH,)(CH,), .. 4CICH,

CH(CH)CH) . - 4CICH,



58 1,579, 230

(58 IR (CDCl 4): 3534, 1595, 1202, 1153 [err]. W (95% ethanol): [err]. = 278
E = 1838—2F3—fe=318680—me—3+6—(mr—PMR-{CBe-3—60—ME)+—8146
(S, [err]-), 2.86 (SOH), 2.86 (t[err] = 7Hz, 5 -CH err]-Ph), 3.53

(S, -[err]CH20), 3.71 (t,[err] = 7Hz,-CHerr]), 3:80 (S,[err]), 6.38 (tJ =
2Hz, ArH), 6.62 (d, Jerr].=d 2Hz, ArH and 7.23 (S,PhH). Analysis: Calc'd
for Cferr] C 72,12; H, 7.65%Found: C, 71.92; H 7.63% PREPARATION P. 10 6
2-|(3,_5-D|-'rr;3 2‘0 phenyl) propyl 2-Phenyl et hyl s2Ebfper 10 To a [err]sy
sol ution- of 2-{% - : : Z3a _
(550 nyg., 1.74 nM in pyridi ne (2 m.) 4s added drop se .phosphor ous
oxychloride (477 m. 5.22 mM). The Teaction is allowed o warmto 20C. over
a 1.5 hour period. It is then sCP¢RACHY 1.5 hourstEbstherr]. and then -
added to ethei(150 15 ml.)capsyjeu,sodi um carbgpage (100 m.). The
(r)ﬂrg;inlg phg'se I s separated and gll washéd with 15% sodl Um car bonat e’ (3 x 50
.), dried over. magnesi um sul T §HCRHNEH apor at ed t4CKiHpi | . The oil is
di ssol ved in absol ute ethanol ( .+ 10% pal | adi on-carbon (100 ng.) s
added and the gjxture. stirred [ﬁ&%“&%’gat rmSph_ereH?rﬂ" hydr ogen éas. Vrr\%e)n' :
PKdrogﬁndypE.ake_;ceases '(Zﬁ. 5 ?CH((Z?,)(FI’IQ),@H(G}-!}E 20 CH; reaction is filtered
roug | at omaceous earth an > fi -.evaporajed to an - 20 oil. The
o: | is purified via preparati veEpgw(Cmmbr aph{}ﬁ'gh silica gel plates,
eluted twice with 6:1 pentane: eCHECHMCHY),CHEHRL] Msppd@d of . - '
2- (3, 5-di net hoxy- phenyl) propyl 2.-8hen | et hyl}ge_t her ._Pile ([err]): 1600,
1205, 1155, 1109 [err]. 25 = CH( W@'@)@o (m . GHy . - :
25. PMR (CDCl,49 60 MHz) 8 1.22 icH aicd) . 2. 8% (t,J = 7Hz, CHPh), 10
[err]2.8 (HC M), [err] '-(-'mz-[g'fcr]__“}@é)ﬁs( Cis,{oq"er’*ﬁ)', 6.35 (m ArH) and
Z. éﬁ (S:DhH%]-. I: PREEARATI ON Q 30 (CHy); - . 2-(3, 5. - DRytlir oxyphenyl ) propyl :
- Phenyl et hyl Ether. o 30 A mxture o o '
2- (3, 5- di et hoxyphenyl) propyl 2Xp¥nyl et hyl et.her'({i%‘ my., 0.65. nM\),
pyridine (0.4 ni., ) 4. 96 nM “an(CHidy pyri d!_ ne hydroC,pride (4 g.,. 34.6

v T : - 'PREPARATION N. o - '
- 15 , 3,5-Dimethoxy-a-methylstyrene Oxide 3 15
. To a solution of dimethylsulfoxonium methylide (694 mM) ijn."
dimethylsulfoxide (65 ml.) at room temperature is added solid 3 5-dimethoxy:
acetophenone (10 g., 55.5 mM). The reaction mixture is stirred for one hourat -
25°C., for one-half hour at 50°C. and is then cooled. The mixture is dilutedwith.
20 water (50 ml.) and added to a mixture of ice water (200 ml.) — ether (25) ml.) —low 20
boiling petroleum ether (25 ml.), The organic extract is washed twice withwater'
(250 ml.), dried (MgSO,) and evaporated to an oil. Fractional distillation of theoil-
“yields 8.0 g. (757) of 3,5-dimethoxy-a-methylstyrene oxide, b.p. 93°—97°C.,0.2

25 IR (CCl,): 2780, 1595, 1196, 1151, 1058 cm™', .~ S 25
- UV (959, ethanol): A, = 279 nm (¢ = 2068). o :
m/e — 194 (m*) R '

PMR (CDCl,) (60 MHz): § 1.70 (S,CH,—), 2.76.(d,J = 6 Hz,

LN\ W), 295 = eh; A—H)‘ L
730 381 (S,CH0—), 641 (t.) = 2Hz, ArH) and 6.58 (d,J = 2Hz, ArH). 30

" Analysis: Calc’d for C,,H,,05:C, 68.02; H, 7.27%
S " 'Found'C,67.96:H,7.28%, =

' : _ PREPARATION O.
' 2-4(3.5-Dimethoxyphenyl)-2-hydroxypropyl-2-phenylethyl Ether -
35 A mixture of dry 2-phenylethanol (30 ml., 251 mM) and sodium metal (690 - 35
: . mg., 30 mM) is heated at 110°C. for 30 minutes. The resulting 1M solution of
i o 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 extract is
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 yielded 2.9 g. (89%) of 2-
(3,5-dimethoxyphenyl)-2-hydroxypropyl 2-phenylethyl ether.



mV) is heated at [err]. for 6 hours. The reaction m xture is cool ed and
added to a mxture of wat er (100 n1 ) and et her (150 m.). The et her
——-extra ' A ch— econd
et her extract (50 rrt ) of t he aqueous 35 phase is dried over magnesl um
sul fate and evaporated to an oil. The oil is purified via preparative Iayer
rratography on silica gel plates, eluted six times with 30/ %.
r-pentane'to yield 65.8 ny. (37% of 2-(3,5-di hydroxyphenyl )p\tgpyl

't;gny.t- ethyl ether. 40  |spjg (CHO,): 3559, 3279, 16055&,1\1 1105

cnierrt AO—me—272~n" =i et
1.18 (d,J _U‘%% ti,fo‘f);””z‘%ﬁs'_é‘@ﬁw% A?E(EJQ&;’}LZW 2.80 (K derr], Y- 3 8

(-[err]), Ar H) and716($ PhH). 45
The foll ow Rc@ﬁﬁiu %ﬂb 86e(t.b =aTlzanol s by the 45
et Bods gf%bﬁaﬁ?%_@%%3 (tJd 77 S—ﬁ‘H 0), 3 (ng:Ha) 6.38 (t.J = suy

1,579, 23 ( yand 7.25°( 59 [err] OB (alk2).

W [err] 1Qnalysis: Calc’d for CqH,oO,: C,72.12;H,7.65% ~  PREPARATI ON R

15 4-(3, 5-Di hydr oxypherﬁ?lll)d-lcsﬁh%ﬂx]/fo’é(nt ane.. Under a nitrogen atnosphere a

-m xture of 3,5-di benzyl oxya lp%we (50..0 g.,- 0.15 M in tetrahydrofuran
ehpl) Mr

(179 n1 ) and -3- pheﬁﬁpmf;@gy RhgEkeni um br.omi de @d-1.8 g.
0.15 i n To apth ¢leudnfo®2-(1;|.‘ed1 en)/l)-afhydtdxhpcbp #I2-phenylethji OpWI se .over 1.75

" hours 1 ochen(s rw osplor 20
' (glrjcr'-,\\sn 08 rﬁ\@ﬂ%ﬁ@ﬁi ?ﬁfﬁ“ ?%Z&@D t{ﬁ . M mai nt ai ned at
&. ahik .phasa

tner afed 15% sddihni @irbdn stdpa@teﬁcmdl s a4l owned to
vvarm to wmbndw @tdulme:amdat?@&ﬂﬂelﬂ)ohmébwr swmmdiatelando ice water (2000

t
| F porated _car h°'3: e?tt m&?gj ek E(d mandxtracted with
et hyI ﬁ dm enuﬂ;‘g q?z 96 i) |ﬂ‘,ephases are washed
Wi tdo sat Waai(mdsﬁ edmir hdratotilﬁcam edrthoand thBESSil r&e)éva%ﬂtdaito)m dr_md over °

= _sodi um sail. f%’l‘@l‘aﬁ rifisd viarnrenarative l;mlr qmtq% Y on silical gdl plages,
R eluted twice w?t‘h 6:1 pentane:ether to yie deazhll mg ) o?“Z-? -d:methoxy- .
o phenyl)propyl 2-phenylethyl ether. : S

N | R (CCL): 1600, 1205; 1155, 1109 cm™". !
C25 m/e—300( *) - 25,

PMR (CDCl,, 60 MHz) § 1.22 (d,J = 7Hz, CH,—), 2.82 (t,J = 7THz, CH,Ph),
~2.8 (H—C—Me), ~3.6 (—CH —O—CH ) 3.715 (S OCH,), 6.35 (m, ArH) and o .
718 8, PhH) -
T ' PREPARATION(%‘ AR
30 : 243, 5-Dihydroxyphenyl)propyl 2-P enylethyl Ether RO ' 30

A mnxture of 2-(3, 5-dimethoxyphenyl)propyl 2-phenylethyl ether ‘(195 mg.,
0.65 mM), pyridine (0.4 mil., 4.96 mM and dry pyridine hydrochloride 4z, 346
mM) is heated at 190°C, for 6 hours. The reaction mixture is cooled and ad edtoa
: . mixture of water (100 ml.) and ether (150 ml.). The ether extract is washed once _
38 . with water (50 ml.) and, along with a second ether extract (50 ml.) of the aqueous 35
' phase, is dried over magnesium sulfate and evaporated to an oil. The oil is purified
via preparative layer chromatography on silica gel plates, eluted six times with 30%
etlﬁe{'-p&ntane to yield 65.8 mg (37 %) of 2-(3,5-di ydroxyphenyl)propyl 2-pheny1-
ethyl ether :
40 : IR (CHCI,) 3559, 3279 1605 ll47 1105° cm‘1 AR ' : 40
: m/e — 272 (m*)
PMR (CDCl,, 60 MHz) & 1.18 (d,J- = 7Hz, CH,—), 2.80 (t,J = 7Hz,
—CH,Ph), 2.80 (H—C—Me), 3.4—3.8 (—CH,OCH —), 6.08 (t,] = 2Hz, ArH), 6. 21
L (d,J = 2Hz, ArH) and 7.16 (S,PhH). '
45 The following comsounds are prepared from appropnate alkanols by the 45 .
" . methods of Procedures and P _ ' LI



oil which is triturated with ether to precipitate triphenyl phosphi ne oxi de.
- Filtration, followed by concentration of the filtrate, gives an oily

resi due hech—t+s—chrorate g—ov-et—S+ea—6 00—g——eluting with
benzene- hexane consisting 30 of 30%to 100% benzene. From the mddle
fractions SI g. (75% of 4-(3,5-dibenzyl - 30

oxyphenyl) -1 -phenoxypent-3-eng is isolated as an oil; [err], =0.8 (silica
gel, 2- berEfne:p-'hex.ane);' nfe - 450 (mt). Analysis Calc'd for[err] C - @
82.63; H 6. 1‘V§9Found: “C 82.90; H, 6.69/ P1.31 230 A sol ution of 59~
4- 3, 5- di benzyl exyphe SO et 26—

m xture of absolute ethanol (160 m .
concentrated ' hydrochloric acid (0.2
under 55 I bs. hydrogen in the pre '_of' 10% Pd/ C. Renoval -of the catalyst
by filtration @and concentration o @: fi-ltChg e un_c(g[”%?c;uwm_yi'e=l_:_qS 30..8 9.
(100% ) ofi product as -a’vi Scogﬁp" - AT SENAN Anal y§i's': Cal "d for [err]
Found: C 74.54; H,  7.45% TG 0T T T 7879, 230
-60 PREPARATION S. 3,5-Di nethoxy [err] '-'érret hyl styrene oxide.. To-a -[err]

sol uti on of di phenyl sul fonium ethylide 0 nole) in tetrahydrofuran (one
liter) is slowy added 3, 5-di met hoxyben?ﬂ_gehyde (1.0 le). 5 The _
reaction mxture is stirred at =ferr]. 2 3 hours n allowed to warm
to 60 room tenperature. ‘It is{(CHgp-added to et heCHpat er and the ether
phase separated. The et her 'phase-%ﬁ washed w'th water. dried (MgSOH) - and
evaporated. Fractional distil | aT(BPPST t he residue Yiv¥es the title product.
PREPARATI ON T. 30 . - —(CH)~ 3(3,5-Di hydrepyphenyl.) _propyl butyls

Et her. ' - 10 To a solution of sodium butoxide-in butanol (0.5 .
liters of I M is_addede',_ 5-  di mef¥&YIEET] - net hyl s€¥s ene oxide (6.33 M. .
The mi xture is heated for 18 houggyé @f{]. and’ i sqffhen cool ed -and added .
to a mxture of ether-water. Thgcg{t(ﬁiél’r){(g%?ﬁion i.s %gbar'at ed, dried (MgSOH4)
and evapoyated to give 3-(3,5-d-f&dexyphenyl)-3- 14FCH, hydroxy-2-propyl
butyl ether. It is purified by c chr omat ogr aphy. sil'ica gel 15

W th ether-pentane elution. —%HHP— e -lpy?ﬂyl - - ' :

. ethyl acetate (160 m.) and
‘m.)"is hydrogenated for 12 hours

' 10  HCH)—~ . opiperidyl . N 0 |
| —CH(CH)CH,~  4piperidyl .
—(CH),CH(CHXCH),—  CH,
—CH(CH)— ~  °  CH,
—CCH)—  ° . CH,.
5 - PREPARATION R.- o TS

_ - 4-(3,5-Dihydroxyphenyl}-1-phenoxypentane. ,
 Under a nitrogen atmosphere a mixture of 3,5-dibenzyloxyacetophenone (50.0
g, 0.I5 M) in tetrahydrofuran (175 ml) and - 3-phenoxyprop{ltriphenyl- _
o _ phosphonium bromide (7.18 g., 0.15 M) in dimethylsulfoxide (450 ml.) is added -
20 dropwise over 1.75 hours to a suspension of 507, sodium hydride (7.89 g., 0.165 M) 20
. - (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
with concentrated hydrochloric acid, and extracted with ethyl acetate (5 x 400 mL).
25 The combined organic phases are washed with saturated sodium chloride solution 25
_ (3 x-300 ml.), dried over sodium sulfate and concentrated under vacuum to yield an
oil which is triturated with ether t6 precipitate .._triphenylphosphine oxide. -
“Filtration, followed by concentration of the filtrate, gives an oily residue which is
. chromatographed over silica gel (1300 g.) eluting with benzene-hexane consisting - '
.30 of 30%; to 1007, benzene. From the middle fractions 51 g. (757) of 4-(3,5-dibenzyl- 30
oxyphenyl)-1-phenoxypent-3-ene is isolated as an oil; R,=0.8 (silica gel, 2- '
benzene:1-hexane); m/fe — 450 (m*). - S
Analysis: Calc’d for C,,H,0,: C,82.63; H,6.71% o _
e S Found: C,82.90; “H, 6.69% R o
35 - A solution of 4-(3,5-dibenzyloxyphenyl)-1-phenoxypent-3-ene (51 g, 0.113 M) . .35 -
- " in a mixture of absolute etitandf (160 ml.), éthyl acetate (160'ml.) and concentrated
. hydrochiloric acid (0.2 mil.) is hy rgfenatcd for 12 -hours under 55 1bs. hydrogen in
. the gi'es_encepf 10% Pd/C. Reinoval of the catalyst by filtration and concentration
of the filtrateé uinder vacuum yields 30.8 g. (100%;) of product as a viscous oil.
40 Analysis: Calc’d for C,,H,,O0,: C,74.97; 'H,740% - . S
| Found:  C,74.54 H,745% .. -



By neans of the procedure of Preparation P the title product is produced
Smlarly, the followng are prepared from appropriate alcohols. [err] CH3

CH 20 — Ferr—25- —
[err] PREPARATION U. 30 Al kyl ation of 3,5-D
hydr oxyphenyl mer capt an. 30 A solution of

5- di hydr oxyphenyl nercaptan (3.5 g., 0.01 nole) in absolute ethanol (50
) is made just ‘alkaline wth sodium ethoxide. The appropri.ate broni de
formula Br-([err]-W(0.01 nole) is added and the nixture refl Oxéd for 3
ou It s t : : ' J 60 osi due 35
extracted with ether. EvaporPRERARATION:®ie et her affords the product. 35

The follow ng co oundsi&-DéM’h@gP- ¢‘W@!dpxide- ' . .
1. 579 230 '?o “a rT1)780C. solution of qﬂﬂnyl ulfonium ethyﬁ% (Jd% m lem _ .‘.
el rabydrofuran (pae liter)is slowly gdded 3,g-glmethoxyb;en, eh Ell. ‘mole). N :
[errd 5 [ gﬁf Eear.jt n mixtitre 4sstirred .ﬂ‘q— °C. for3ours and then allowed to warm to LR
1, 579, 230room temperature. It is then added to ether-water a§{Xhe ether phase separat gflal k2)

1,5 :
~ W5 - The éther phase is washed with water, dried (MgSO,) and evaporated. Fractio
- _ distillation of the residue gives the _title product. o o

ks

| | 3,5-Dibydroxyphem2aropyibity] Et
10 . 3-(3,5-Dihydro enyl)-2-propylbutyl Ether. : -

To a solution oi:( sodiumybutgfde 1):,1 bL;fanol (0.5 liters of M) is added 3,5-
dimethoxy-p-methylstyrene oxide (6.33 M). The mixture is heated for 18 hours at
70°C. and is then cooﬁ’.d and added to a mixture of ether-water. The ether solution

: is separated, dried (MgSO,) and evaporated to give 3+(3,5-dimethoxyphenyl)-3- _
15 hydroxy-2-propyl butyl ether. It is purified by column chromatography on silica gel IS
with ether-pentane elution. o Lo o
By means of the procedure of Preparation P the title product is produced.
Similarly, the following are prepared from appropriate alcohols.

10

0 @k w . w
(CHY, - CH
(CH), CH
. (CH), - . | 4FCH, T
5 . . (CH), ° apyiap. - 25
- ' CH(CH)CH,  ~ CH, '
. CH(C;H,)—(CH,); CH,
| CH(CH)CH, = GH,

_ PREPARATION.U.. .

© . ... Alkylation of 3,5-Dihydroxyphénylmercaptan. = - C
.~ A solution-of 3,5-dihydroxypheénylmercaptan. (3.5.g., 0.01 mole) in absolute
-+ ethanol (50 ‘ml.) ‘is made;[i_ust alkaline with sodium ethoxide. The approgriate
-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
35 extracted with ether. Evaporation of the ether affords the product. .. 35
: The following compounds are thas prepared: o :



[err] [err] 10 15 [err] 20 PREPARATION V. 3-Hydroxy-5-pentylaniline.
Aivetol (1.8 g 0.AdM, amoniumchloride (2.65 g., 0.05M, sodium
bisulfitefs 2 g , 0 00M_and ammoniumhbydroxide (12 .5 1 ) are conbined..
and heated in a 25 steel bonb at [err] for a half-hour. The bonb is
t hen cool ed, the contents 25 dissolved in ethyl acetate (350. m.).

Hydrochloric acid (300 m. of 109 is added, the mxture stirred and then

t he organic | ayer, separ ated. The extraction is repeated two nore tinmes. Thei { {

aqueous. acisol utien 4s neutralized with 6N sodi um hydroxi de and then
extracted wi'th @hloroform (3 x 300 m.). FHé#8nbined 30 chl or of or m6l
extracts are dried and concentrated. T, residue is taken up in ethyl 30
acetate, decolorized with charcoal andjconcentrated. The addition of hexane
to the residue causes it to crystalliz& 270 ng.; mp. 88-91C. Wen
recrystallized from hot ethyl acetat g yane (1-1) it nelts at 95-96C.
Anal ysi s: . Cal &d for C ,HL7ON:. C,- 73 9.56;. N, -7.81% 35 . -

Found: , -C' 73.64; H, 9.62; N, 7.938 " Nc_ (a]k3)Lowi ke manner, the
corrpounds of Preparatlons C, D E&) K, M Q SR (ﬁl éﬁand CC are converted to

t he corresponding aniline-derivatives ‘having the formula 63
1,579,230 - : n (alk;). 63 wherei WZ and Ware as
defined in sai d Prepar ati onss- rREPA""‘" N - -

d[ err]-N Acetyl - 3- hydroxy-5-( -phe E?Hﬁ&aéﬁ}ws)'am l'i ne. %’ ' A

solution of 2.4 g. (9.5 mvl e); d, | - 30WOAYBMCH,IEHPLeNYEHL2- pentyl )-aniline
in 524 m. pyridine and 24 nl. acetic anhydride is stirred at room 5
tenmperature for345 mnutes. THe reatﬁ%z&ﬁﬁzt)me is po rid onto 200 m .

each of water and ethyl acetate. Aft_@g}ﬁtl rring for 10 @jhutes, the or gani ¢
| ayer is separated and washed succe55| vely y with water (4 % 100 nm.), brine.

(I x 100 ni.), drled(l\/gSO4) tfllteHa@H;). . CH,
1 —CH—  CH,
o 1 —CHp~— . G, |
10 - 1  —CH(CH,)(CH,)— C.H, ' 10
: " ' ' —CH— - C,H,
1 —CHyY— . CH,
1 —CH~— '  CH,
- 1 —{CH)— CH,
U B o s
. | .l' . ——(CHz),— ' (_;eHn.
1. —(CH)— = - GCH,
1 —(CH)CHCH)— CHyi
I —CH)— C:H, o
20 1 —CH)— - CH, T
& R U —(CH)— - .= .. CH,y : o
| D B o
) 1 A{CHYe— CH,
| S —CH— 0 apiperil
% U U {CH— '- ."_"‘-'_"“_-P'ipéf_id'&" ] ) 25
| o 1 __(CH,)______.'_'_ -._.'.2;pyf;5y,: L o
1 @H)~ . 2pyridt

1 —CH(CH,)(CH,),— 2-pyridy!



10 and concentrated to yield 3 5 g. of crude
dl - N-acet yl - 3- acet oxy- 5- (5- phenyl - 10 pentyl)aniline. A solution of
dlerr]-N-acetyl - ~a.c_e.r_ax;L5_(_5__phe_n;LI__L_penQLL_)_a.l:u_Lule_a.ud_l__g_pp_t_as_s\| um
carbonate in 100 mM. nethanol is stirred at roomtenperature for one hour,
f tered, concentrated and dissolved in ethyl acetate. The organic sol ution
shed with water, dried ([err]) and concentrated to an’oil_ which is 15
tallized from hexane to. y|eId15g : ’ o
.eXr] N-acetyl - 3- hydr oxy- 5- ( 5- phe - 15 pentyl yani tine, mp\J
.+ 128ffrr1£130C me. 297 ( Lmrnljiiﬁmm (60 Miz) [err] (ppmy: ® 64 (bs, 1H,
_-NH), 712 6,58 andGﬁ%i) Hvarlq{ale ArO—|) 219278(m 3H,. Ar-CH
~and Ar-CH2) 2 05 (s .3 [err]-C(=0<)-), 1.3-1.78 (in, 4H, (CHZ)2),
1.12 (d, 3H -C [er FPARATI ON X.
d,[err]-3- Ben%yi 0oX é%(cﬁs)(%ﬂﬂhyl 2- pent gﬁf niline. To a sti rre@ sol.ution
of 1.2 g d[efr] - NcR@EN)CHRydr oXy- S4ppepdny| - 2- pentyl)aml ne (4.03
‘mole) in 50 nm. tetrahydrofuran is agq:ggﬂl% ng: of 50% 25 sodi'um
hydri de (4. 031mml"e(F 8 ter 30 ninute Stirring, 1.38 g. (8.06 mmol e) of
25 kerr]-brompt ol ueggdisyedged ‘and st ipaicg continued for 16 heurs. The
reaction mxture is then fi tered 1 nm. of acetic acid added to the
 filtrate which istHECHYRHATr at ed aAdHr omat ogr aphed (silica gel,
. benzene/ ether ,(2: 11 as el uant) to ylejld 1.43 g. d,[err]- N-acetyl- 3 benzyl
" oxy-5- (5-phenyl - 2-pentyl )aniline as an 0|I 30 - " me -387 (mt).
.30 [err] (bs, 06H, -6H, 1H, |H, aromatlc‘ 05-0 (s, 2H -C CH2Ar), 2.21-2.98
(m 3H Ar-CH_ and Ar-CH2), 2.07 (s, :il-d;lclgerr]( =O-N), 1.30-1.69 (|n 4H,
- -(CH2)2), 1.1%9°(d,”3H, CH-CAr) 35 A sol ution of 1.4 g.
[eng] - N—acetqu3 benzyl oxy-5- (5- phenylCGHs pent | eaniline, 14 1035 m. 20%
pot assi um hydroxi de, 14 m . nethanol. @g 10 m. 2-propano is heated at:
refl ux on a stam®bath for 4 days. Af t&r® cool ing, water and ethyl acet at e
are added-.and ¢ he i xture stirred for CGB,m nutes. The organic phase is
_separated and the aqueous phase’ extracctlgd again with ethyl -acetate. ‘The
- organi c solutilons are .40 - conbi ned Pied (MgSH), concentrated in vacuo
and -chr omat ogr@phe_d (35 g. silica - 49yad®t, benzenefether [3:11 as el uant)
.to ield d,[err]-3- benzyl oxy-5-(5- phegyl Zﬁentyl) ani'line aslsan oil. me

S (i n+) ™S —.
. 0 - : 2-pyridyl _
0o - - 2(CHy)C.H,
o — | 4-(CHCH,,
0 - MCHICH,, - o
20 o — S o e

PREPARATION V,
3-Hydroxy-5-pentylamlme
Ohvetol (1.8 g.; 0.01M), ammonium chloride (2.65 g., 0.05M), sodium blsulflte
) (5.2 g., 0.05M) and ammonium hydroxide (12.5 ml.) are combmed and heated in a
25  steel bomb at 230°C. for a half-hour.- The bomb is then cooled, the contents 25 .
. dissolved in ethyl acetate (350.ml.). Hydrochloric acid (300 ml. of 10/,) is added,
the mixture stirred and then the organic layer separated. The extraction is repeated
two more times. The aqueous acid solution is neutralized with 6N sodium
hydroxide and then extracted with chloroform: (3 x 300 ml). The combined -
30 chloroform extracts are dried and concentrated. The residue is taken up in ethyl 30
' acetate, decolorized with charcoal and concentrated. The addition of hexane to the - ‘
residue causes it to crystallize: 270 mg.; m.p. 88°—91°C. When recrystalhzed from
hot ethyl acetate-hexane (1—1) it melts at 95°—96°C,
Analysxs Calc’d forC,;H,ON: C,73.70; H,9.56; N,7. 81"/ :
35 T Found:” C7364 H962 N791°/ ' 35
In like manner, the compounds of PreparatlonsC D E, K, M, Q R, T, Uand
CC are converted to the corresponding aniline derivatives. havmg the formula



HNWR (60 MHz) [err] (ppm: 7.32 (bs, 5H, aromatic), 7.13 (bs, 5H, 45
aromatic), 6.01-6.33 (m 3H, aromatic), 4.95 (s, 2H, ArCH20O, 3.48 (bs 2H
45 varigble~NH2) 2 17.2. 88 . ip.3derrl Ar.CH-—and-A—-CHer+r])—1.-32-1.76
(ii, 4H, (CH2)2), 1.14 (d, 3H, -[err]). 64 1,579, 230

64 Fol [ owi ng the procedures of Preparations Wand X, the 3-hydroxy-5-(Z-W
ani | i nes of Preparatlon V are converted to 3-benzyl oxy-5-(Z-Wanilines
wherein Z and W.are “as defined in Preparati on V PREPARATION Y. 5

d, | - 3- Met howey- 5- ( 5- phenyl 2- pentyl)anlllnF57 20 5 7 The
procedures of Ry H—1 -
pl ace of [err]- bronDtquene to glve the tluhe product - Slnllarly t he
conpounds, of Preparation V are reacted wt
to give conpounds having the formula [err
[err] whereiniZ and Ware as defined in.
et hyl . PREPARATI ON Z. 3, 5-Di et hoxyaniling A Xt ur e of S

3- et hoxy- 5- hydr oxyni t robenzene (8.7 B W di 7Qﬁﬂfate-(9;1 g.) 15

pot assi um car bonate (7.4 g.) and tol uene (200 m.) is heated at reflux for

four hours. 15 Thghdréth 7@ W%rer@,raema iR ¥ai PEpRaglbr!l i 1 ation and the
resi due cooled. The solid product , 5- dlethox n|trobenzene I s recovered by

filtration and dried. The soll 3) Ei ﬁ%gﬁ . aci al acetic acid
(100 m.) and vigter (10195(;{4,“&1 ‘2’;?5 s R fi sentMarRline G ut . q,n
of stannous chl-Ori de24(nfl. gyr)dmenmam ml. acetleilﬂﬁﬁlﬁH fenfpetaturafor d5 (
m.). The. m xture ismwtes.r B reactjon @m&w lanwrﬂébluo 200 210 wach feWt r anfdcﬂth)'él

AR e = 1 e ) %@%‘Pﬁz W@'&Z&%&jﬁf%ﬁi’.‘%t“

evaporated to give tpatyDasilineCtA soltitions ofp di-Nfaceagl-Isac ewaysi}(ﬁmhdn 4p|=|itmann|ne

PP edara MNand- X .3 Nara

PREPARATI ON AA. 25 andlg. potassmn:icarbonate in 100 ml. n:ieth '121' l?g'@ %’%} tabat feanol s.
o re iss i
The procedure of Hui g Eo% et D b0 aE Ty St oyed
N 15 crystallized from hexane to. yleld 1.5 g. d[-N-acetyl-3 hydroxy-S-(S-phenyl-Z-
: pentyl)aniline, m.p. 128°—130°C.
m/e. — 297 (m*) o

‘H NMR (60 MHz) 8CDCI, (ppm) 8.64 (bs, IH —NI-I), 7.12, 6.58 and 6.45
* (bs, 1H variable, ArOH), 2.19—2.78 (m, 3H Ar—CH and Ar—CH,), 2.05 (s, 3H,

nethyl bronide or ethyl brom de

ation V and Y Ls-hethyl orsf;ﬁ{

20 CH,—C(—O)—), 1.3—1.78 (m, 4H, (CH,),), 1.12 (d, 3H, » —C—CH)) 20

- PREPARATION X. .
' * d,I-3-Benzylox g—S-{S -phenyl-2-pentyl Janiline.
To a stirred solution of 1.2 g dI-N-acetyl-3-hydroxy-5-(5-phenyl-2-
pentyl)aniline (4.03 mmole) in 50 ml. tetrahydrofuran is added 193 mg. of 507,

25~ sodium hydride (4.03 mmole). After 30 minutes of stirring, 1.38 g. (8.06 mmole) of 25

a-bromotoluene is added and stirring continued for 16 hours. The reaction mixture

_is then filtered, 1 ml. of acetic acid added to the filtrate which is then concentrated-

and chromatogr hed (silica gel, benzene/ether [2:1] as eluant) to'yield 1.43 g.d, -
N-acetyl-3-benzy oxy- -(S-phenyl—2-pentyl)amlme as an 011

" 'H NMR (60 MHz) sCDCl (ppm) 7.88 (bs, 1H, N—H), 7.38, 7.20, 6.84, 6. 59"

(bs, SH, 6H, 1H, 1H, aromatic), 5.0 (s, 2H, —O—CH,Ar), 2.21—2.98 (m, 3H,
Ar—CH and Ar—CH,), 2.07 (s, 3H, CH,—C(—O)—N), 1.30—1.69 (m, 4H,

& - _{(CH,),), 1.15 (d, 3H, CH,—C—Ar).

30 _ mie — 387 (m*) S 30

35 ' -A solution of 1.4 g. d, i N-acetyl- 3-benzyloxy-5-(5-phenyl-2-pent{l Daniline, 14 35

o ml. 20% potassium hydroxide, 14 ml. methanol and 10 ml Z-Eropano is heated at
X " reflux on a steam bath for 4 days. After cooling, water and et 1yl acetate are added
and the mixture stirred for 10 minutes. The organic phase is separated and the

- aqueous phase extracted again with ethyl acetate. The organic solutions are

.' 40 combined, dried (MgSO,), concentrated in vacuo and chromatographed (35g.silica 40

gel, benzene/ethcr [3:1] as eluant) to yleld d l-3-benzyloxy-5- (S-phenyl-z-pcntyl)
aniline as an oil.

m/fe — 345 (m"j . . - _
'H NMR (60 MHz) %‘gg, (ppm): 7.32 (bs, SH, aroinatic)' 7.13 (bs,, SH,

. _ '45 . aromatic), 6.01—6. 33 {m, 3H, aromatlc), 495 (s, 2H, ArCH,0), 348 (bs; 2H 45

variable, NH,), 2.172.88 (m, 3H, Ar—CH and Ar—CH,), 132176 (m, 4H,
(CHz)z)s I.14- (d 3H, —C—‘Cﬂs) o . . L



but using the appropriate cycl oal kyl ene oxide. and p-halo (O or F) phenyl

lithiumreactants to produce the foll ow ng corrpounds [err] [err] [err]
nnhnn\lJ_Lr\\lr\I nhnv:\n“rﬂ S.

Gt

35 A 3- and 4 (4 Fl uor ophenyl ) cycl ohexanol s. A benzene soI utlon cont ai ni ng

- l'ar amounts of 4-fluorostyrene and 2- methoxybutadi ene and

9qui none (1% by wei ght based on diene) is heated in a seal ed tube at

. for 10 hours. The reaction vessel is cooled, the contents 65

9, 230 6 removed and concent Peted to

.gTV&41-mef hoxy-4(and 5)-4- (f] udéa%}ﬁgnvl ycyclo- heptene which Sfe separated
by distill atﬂwmlhg\th\i@ﬁideduréd)bdP&bmﬁldhsMfatidhe tiet Iedron-54Z-3%)hydr ochl ori ¢ aci d
af f or ds Sanilipgjof Pre¢paratip g BOE‘ M%?e i ¢y SbeireandiesWagisisurhetsor ohydri de
reduct i orf 814 Phare pedgfined mkreeardiond t o the procedure of 5 Exanmpl e 31

af fords the hydroxy corrpound:QEpARATIONy W 5 Inlike
manmder, the correspondi, hoxa-wpmer(ym-}zehlvﬂmdqnhenyl ) cycl ohexXanols are,

pr epar ed frrg“ @%prbg%: ongy W Q %{%ﬁe‘h‘yl“ﬁy&:mﬁﬂ’ékanol Thi s
conpound {8 éibn%‘?‘éfﬂp i ol ok RRGEY 10

it hi um- sty bebntide foQivel m@mmae @tﬁé fdrhulhrlc et a . Chem . 27,

- 715-9 10 (1962), for preparing 2-(4- chIorophenyl)cyclohexanol .
PREPARATI ON CC. Al kyl ation of 3. yD| hydr oxyphenyl mercaptan. A sol ution of
3, 5-di hydr.oxyphenyl ner capt an (3.P b 0.01 nole) in absolute 15 et hanol
(501 m.) is: made just al Kali.ne w sodi um et hoxi de. The approEdl ate
brom de of formula Br-(al k2)[ W (0.01 nole) is added and the mxture
refluxed for. 3. 'hours. It s tHQ -ncentrated under reduced pressure and
t he-.resi due extracted wi t MMt heM™ rap ion of the ether affords the
product. The fol |-owi- ng conpounds are thus prepared: OH

wherem 4 and W are as defined in Preparatlon ‘V-and Y, is methyl or ethyl
o PREPARATION Z.

C " 3,5-Diethoxyaniline. ' o ¢
A mixture of 3-ethoxy- -hydroxynitrobenzene (8.7 g ) dlethyl sulfate (9.1 g ),
15 potassium carbonate (7.4 g.) and toluene (200 ml.) is heated at reflux for four hours, - 135
' _The toluene is removed by steam distillation and the residue cooled. The solid ,
" product 3 ,5-diethoxy nitrobenzene is recovered by filtration and dried. . _ T

_ The sohd (11 g.) is dissolved in glacial acetic acid (100 ml.) and water (100 ml.).
: Tin (1 g.) is added, followed by a solution of stannous. chloride (7 g.) in
20 concentrated hydrochlorlc acid (70 ml.). The mixture is stirred vigorously and held 20
at 40°C. for six hours, It is then made alkaline with sodium hydroxide and extracted
with ether (3 x 100 mL). The combined extracts are dried (Nast.) and evaporated
. to give the product It is purified by vacuum distillation, :

. o B . - PREPARATION AA . ' '
25 (2-Halophenyl}cycloalkanols ' 25
The procedure of Huitric et al., J. Org. Chem., 23, T15—9 (1962) is employed
but using the appropriate cycloalkylene oxide and p-halo (Clor F) phenyl lithium
reactants to produce the following compounds _

H\ / o
(cn»a \cux
L a2 X a X 30
| 2 a2 F. i
3 a 3. B
5 O 5 F

s | ' (4??%%}23%“ Is o - :
' -Halopheny o exano s. o :
A, 3- and 4-(4-Fluorophenyl)cyclahexanob . s
.. Abenzene solution containing equlmolar amounts of 4-fluorostyrene and 2
" methoxybutadiene and hydroquinone (1% by welght based onrdiene) is heated in a
sealed tube at 150°C. for 10. hours The reaction vessel is cooled, the contents



20

20 [err] n (al k2) W25 [err] 30 35

~~~~~~~~~~~~ CoHj 35 66 1,579, 230

66 W~~~~~~~~~~~m [err] 5 1 10 15 25 30 [err] ' 67

1,579, 230 a 67 PREPARATI ON DD. ~
d, | - 5- Phenyl - 2- Pent’anol Mesyl at e. - To a stirred.solution of e .‘

5- phenyl - 2-pentanpl <(482 . 2.94 noles) in tetra- hydrofuran (2250 nl.)
[err] C. is’ 'de.d‘ met hanesuf fonyl cloride (,3 ~) at such a. rate that tgye-
internal t —adtitTomet—t e A5
nd 5
o . hours) Al ter eYn?wh? ae Hg:!?ggt? glgﬁlalon ifi vau ljd?'gq is (?’ e DTYB dto
warmto r. omterrper fa am;gl” arfdAIALIRbBR n?llf' d}, our.
The react | on m xture Hmrnb dﬁdclrbducﬁgw ofshe eehaprdiﬁgaoilerm}cedmfofter %d .

and the super con% ¥° 1eaffords the by 28 chis %
di ssol ved, Fn g’rﬁ%orof 8%{!{’ 2:)“ n g}i@ﬂ%gﬁﬁpmﬁ'%{’lé'r"pg"ﬁ'y&cy%lﬂex?“o'sd‘r“? ne-(1~

x| 1.),

'B. 2-{4-Flaorophenyl}cyclohexanol a
. This compound is prepared from cyclohexane oxlde and p-fluorophenyl
10 lithium-according to the procedure of Huitric et al., J. Org. Chem., 27, 715—9 10
© (1962), for preparmg 2-(4-chlorophenyl)cyclohexanol _ :

: PREPARATION CC.
- Alkylation ¢f 3,5-Dihydroxyphenylmercaptan.
A solution of 3,5-dihydroxyphenylmercaptan (3.5 g., 0.01 mole) in absolute
15 ethanol (50 ml.) is ‘made just alkaline with sodium ethoxide. The appropriate 15

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
extracted with ether. Evaporation of the ether affords the product,

The followmg ‘compounds are thus prepared: :

. . oM
C - h
o o Y Ne—(alky)—W
n . (alky oW
1 —CH(CH,YCH,)— OH
. —CH(CH)CH(CH)CH)— = CH, .
| I  —CCH)CH)— ~ CH, -~ | _
25 1 —CH)— CH, - s
| | —(CHp— CH, |
I —CH— CH,
I —(CHp)— | | CH,
) P ——CH(CHS)(CH,)S | . CH,
* 10 1 ' _._:CHI_ _ ' C,H, 30
I —CH~— CH,
e CCHy
1. —(CH)— 'Cs_H;_
_ R _-—(:CHz-)s— _ | ~ CH, :
= I —CH)— o CH, . : 35
o I CHyCHGHY— - G, |

1 _(C Hz)f— : Cng



10 charcoal treated (50 g.) dried (MySO, filtered through
di at omaceous earth and 10 concentrated to a |ight orange oil (687g.; 95%
yield). This material is suitable for use without further purification. (60
VHz) [err] ) 7.23 (s, SH, aromatic), 4.53-5.13 (m | HTerr]),
2. 93 ([err]), 2.42-. 2.93 ([err]), 15 1.50-1.92 (m 4H, [err]) 1.23
rr _ 15 Slnllarly the follow ng nesyl ates are
red from appropriate al cohols:' henyl butanol mesyl ates- a yel |l ow oH
_%8 (mt) "H NWR (60 MHz) [errw m: 7.22 (bs, 5H, arematic), 4. @8 -
—2d—lorr]l) 203 (&:SHP0err]), -2 40-2.82 (M 2H, 66 - ['-e.rr]),
20 1.51-1.93 Jerr] molorle@lig)oil. [err] 25 w S-CHerr]), 1.40 (d, 3H CH

CH), 0.87 (t, 3H~GCHer+}-Chlerr]) 1. 0-2 0 (m 10 H. 25 [err] d-2
- oct anol rresylate[err]—+9 238 (C = 2.8, CHCI) [err: |dent|cal to the ‘-
~form 30 WHAT WE@HAM 1S - 1. A céBaund having the forjula; [err]
. wherein. [err] . i's queQngifronlhydrogen Qgﬁzyl met hyl and ethnyl; 35

- R4 .is selected fron1hydrogen al kyl haV|ng P8m 1. to 6 carbon atoms and 35

~[err]C H. wherein 2 s aftHkteger froml t&€H; [err]is. sel ected from
hydsogen, - met hyl -~ a d et_# R7 1's sel ect ed(§; om hydrogen and farnyl; [err]
f‘err 9

‘i's selected fron1hydrog , ~car bal k havi ng from one to four 40
- carbon atons in thd al ke(GH zg#oup and mheremqm*nuﬁ 0 or an integer froml to
4, 40 carbobenzyloxy c%ﬁg al kanoyl haV|n fron1tmo to five carbon
atoms, al kyl haV|ng f.r omi o six car bon 4pinsAdYl [err] and - CIXC}Q)[err]

whereln X i's an |nUegeL_@ngpll to 4, Zis quﬁ&ﬁed fron145 _ (a)
alk¥lene haV|ng fromone.to nine carbon at ons o 45 .
T ~HCH)— 3-pyrldyl o - 10
1 ,—(CHz)4 = - 2pyridyl ' |
1 —CH(CH,)(CHp),— 2-pyridyl
I —CH(CH)CH),— . 4-pyridyl .
| I —CH(C,H,)CH,),— *\4-piperidyl | -
15 LA~ 4FCH, 15y
I —CH(CH)CH,);— 4CICH, | |
| —CH(CH)CH)— ~  4FCH, -
0 — o ':HZ'CJh '.
_ o — T 4-FCH, |
. 0 - - © 4CICH, - 20
o~ e
o= cH,
_:0 '. — C . -~ GHy
25 o= | Cdpyridyl T
0 — , . 2-piperidyl
o - o Zpyridyt - . e
0 . - HCHIGH, :
._ o - - o o 4'_.(-CQH5)C'§H,° S o
30 0 ' — _ ' .3.'(C0H5)C:7H1_z._ o . _. 30
0 o '

= o .. .. y .. CH,



'r,r]whereln each of (alk[err]) and (al k[err]) i s al kyl ene having -

. 67 "

1,579, 230 PREPARATI'ON DD.. d, [err]-5-Phenyl - 2- Pentanol Mesylate. To a :
stirred soKutior. of 5- phenyl 2-pentanol (482 g.; 2.94 noles) in tetra- R A

hydr of ur an (2259, M. ). at O[err] C is addedlw-ﬁgnesul fonyl chloride (300 67 b
m.) ‘at such a i JC
(tot:al addition

time 4 5 5 hours)ﬁ. '.“ 2-- 1i ARG ,5 comole{e ‘the .

r edPRSn % xture i s al | Dwedtitred selwtiont of S-plmnyluawpnnat(mze anm Sﬁdlﬁs) imM@tras

5
conti nued for.gan addhydr m(mmml)nnac m#hme c 19r t&!ﬂ‘dat he
supernate condeht r at §i 1t te ‘%%Eﬂ ﬁm lsﬁfﬁ ﬁ%ed -5
in chIoroform(Zl).a.rrg tivri Bk addi ictidn 1:
charcoal treated (5o:sg' rc.llranddh
and 10 conc
material is sui able gg“ (%

[err] (ppm:

7.23. (Sus&hhoﬂt’mbﬂﬁlﬁc 105 -5

) ﬁcotiqehn-aedatb 4 ﬂ!h() hwdll 2800 @) cwhich igar t h -

5}2&%:%5 lr)ep%z@ J%[ i/Hz)“f

tratd

rr [err]), 2.93

f?jqu?l ) 10 [ 'erzg] ( [ZforZ] 23 NME(G&@E)MHE% J[(;;nrn H&S G SH aromauc),45§—15 12?(2( g}-{AfH

Simlarly,

the fol | ouiee—eryxeq, 31 @Lg%a.tcgﬂ qun_gppr(ﬂ&rzmt_ecﬁk%?yl S:

4- phenyl but anolt5 rresylléo-e-,l 921 m&H,eN(ﬂ{,),—)m

7.22 (b eying mem ac01p mmt&om appropyigte ajcal
%egg](gppm [err]§ > ﬂ:“é‘y 2 g,‘i‘d“ %‘ﬁ“["él”%"]‘)“(e .20 1.51-1 93?. nq121 4H, .
[ ek 1- 2--oct anol ate, a col or S 0.l a][err] 1H NVR. (60 MHz)

S

ppn) :
3H,

1«form 30_

4.79 (bg mnumma) ((gmr 792 Bis, SHSaromatich- mpemon,

nC anol masyl_;ltelgﬁ -2_00 )%ﬂ_%‘ s@é@‘(:% ?83 (&SZHI(\/R%Maé’n |cal

rle% oil, .
 [alP = —9.695° (c =26, CHCl) -

'H NMR (60 MHz) 5D, (opm): 479 (bg; 1H, —cn—o—). 297 (s, 3H,

—(CH
d- -‘t;:-tanol mes late S
a1 = 49.238° (C < 3, 3, cncn,)

'H NMR, identical to the I-fo r '

25 S—CH), 1.40 (d, 3H, cn—cu),os7 (t 3H, CH,-CH,), 1.0—2.0 (m, 10 H 2

3% - WHAT WE CLAIM IS~ © 55 : 30
: 1. A compound havmg the formula - o
wherein . ' '
Y, is selected from hydrogen, benzyl, methyl and ethyl;
35 R. is selected from hydrogen, alkyl having from 1 to 6 carbon atoms and 35

—-(CH,) —CgH; wherein z is an integer from | to 4;
R, 1s se ected from hydrogen, methyl and ethyl
R, is selected from hydrogen and formyl; '
R, is selected from hydrogen, ——(CH,),-carbalkoxy having from one to four
40 carbon atoms in the alkoxy group and wherein y is 0 or an integer from 1 to 4, 40
carbobenzyloxy, formyl, alkanoyl havin from two to five carbon atoms, alkyl
having from one to six carbon atoms, —(CH,),—C,H, and —CO(CH,),_—C,Hj;
wherein x is an integer from { to 4;
Z is selected from '
45 . (a) alkylene having from one to nine carbon atoms; 45
(b) —(alk,),,—X—{(alk,),— wherein each of (alk,) and (alk,) is alkylene having



1. A conpound having the fornula: R5 R6 wherein Y, is selected from
hydr ogen, benzyl, nethyl and ethyl; 35 R4 is selected from

hvdr anan Al II\II hg\ll nn 'Frnml o6 car haon atone._and 35 - (CHAY[errl-CH
B 4 \ 7L )

/llyul UU\/II, CAT l\y

wherein z is an |nteger froml to 4; [err] is selected from hydrogen,
met hyl and ethyl; R7 is selected from hydrogen and fornyl; R Eerr] is

sel ected from hydrogen [err],-carbal koxy having u u‘m
bon ateonm® in the al koxy group and wherein y |s| Ilm"m ﬂl Illfr
re\m/ 40 car bobenzyl oxy, forrry--- aI kanoyl haV| ﬁg fro‘mt"\/\o stO*fI

3

Carbon 3

. A : : L]

CO(CHZ)[err] WnerelnX|s gﬁﬁ? l?_to4 le selectedfrom45

(2) al kyl ene hay; gaghepRiand ,3&’ P4 moles) n ¢ 45

(b) -(alk, R s o e e o ,at R dedn T2

-al kyl gne: hav mtgthat ths&ternal temperature does not rise above 10°C; (total addmon tilned.69.; - 3ﬂ :

68 from one “' 'Eiﬂ}‘ertwff’??“? e@marmh'emsmmrat i 'oh.of

car bon. atoms,g mn m)ng ] jpatsued }? gﬁ&égf ﬁﬁ\ﬁ ni ne each

of magQCii n :ggswrml:;lio&éégg (SEIJ)Qﬁt'l h@i Hine r)e(hlqu\[ ]

“sel ect f r ogngy treat qmaee eartch andW eng] i s

sel ected fro Qq: n‘t‘ 'F'Pgﬁo’ﬂéﬁsaﬁd 9%43% : Thigpptqria} is puitable far wher ei n W2
rom ydro :

is sel ected . ais aninteger from1l to 5 and b is

0 or an integer 'HNMR(60MH5,5 mp;i.ﬁ)e7m(9\mﬁemhha$),4c5h3:|_cs 1t3t@ﬂdﬂgm of aAandtb

i s not- greater T O_I-gEC\,I\LETT & PERKI NS artere atent gent s
, 2.42—293 (m, 2H, —CHCH

5 Qualigy Co rs:L g: g lgvc%iﬂ;),lzs‘(s, ﬁO—CH—CH(T Gl

Similarly, "the followmg mesylates are prepared from appropnate alcohols
4-phenylbutanol mesylate, a yellow oil. _

m/e — 228 (m*) )
| "H NMR (60 MHz) ‘%ll\)dcsll ('ppin)-'i 22 (bs, SH, oromatic), 4.08-4.34 (m,
o 2H, —CH,—0—), 3.93 (s, 3H, so,CH,), 240282 (m, 2H, —CH,CH), 20
.  1.51—1.93 (m, 4H, —{(CH,),—). , | |

' e 1-2-octanol mesylate, a colorless oil.
- : _ [a]ﬁ' = -9.695° (C — 2.6, CHCl,)

i . 'HNMR (60 MHz) "cocn (ppm): 4.79 (b, 1H, —CH—O—),297 (s 3H,

_ 25 S_-(—((::I!-Il,)), 1)40 (d, 3H, CH,—CH), 0.87 (t 3H CH,—-CI'L), 1.0—2.0 (m, 10 H_ - 95§
d-i-'octénol mesylate L o ‘
[a]2® = +9.238° (C = 2.8, CHCI,)
H NMR identical to the l-form

30  WHATWECLAIMIS— - = - . = a0
' : LA compound having the formula : : ~ -t

_ Re
wherem
.- Y, is selected from hydrogen, benzyl, methyl and ethyl; '
35 . ' R,, is selected from hydrogen, alkyl having from 1 to 6 carbon atoms and 35
' —(CH,),—C,H; wherein z is an integer from | to 4; .
Ry 18 selected from hydrogen, methyl and ethyl
R, is selected from hydrogen and formyl; . S
R, is selected from hydrogen, —(CH,),-carbalkoxy having. from one to- four e T
40 carbon atoms in the alkoxy group and wherein y-is 0-or an integer from .1 to4,. ~ 40" "
carbobenzyloxy, formyl, alkanoy having from two to five carbon atoms, alkyl ' '
having from one to six carbon atoms, —(CH,),——C H, and —CO(CH,),_,—C H,;
wherein x is an integer from | to 4;
o ~ Zis selected from o .
45 (a) alkylene having from one to nine carbon atoms; 45
(b) —(alk,),,,—X—(alk,),,—-— wherem each of (alk,) and (alk,) is alkylene having
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from one ‘to nine carbon atoms, with the- provnso that the summatnon of carbon
atoms in (alk,) plus (alk,) is not greater than nine; each of m and nis 0 or 1 X is :
_selected from O, S, SO and SO,; and _ %

W.is selected from hydrogen, methyl pyr'ayl plperldyl . :

wherein W, is selected frorn-hydrogen,- t'.l'uor'o'and ch_loro; and

-\ (Cﬂz)a

A B CH—-Wz

... - o \(Cﬂz) /

_ wherein W, is. selected from hydrogen_'and : T . B o

10 " ais an inte, tger from 1to 5 and b is 0 oran mteger from 1to 5 wrth the proviso that 10
"the sum of a and.b is not greater than 5. o
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