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thioll 3L

-ﬂ»." of and the

ro p 1 et Ipipaﬁdmylc&bhgldwadeed in a Parr

appsy atuﬁmas&l:%dcﬁlelda@de gbee.)324 8. bénwv@%yehehwomh%solzb -at 25[err] and
an ini of pdrastiyl pndebglsr efgmmpyn dyl car bj ig%?r ochloride, mp. 179-

60 psi. lodidﬁ i &ﬁ'ﬁé I}ng(%fa sf)u of 3?‘

react |

of 4d1e Eﬁﬁ&ﬂc&@ﬁ&&ﬁﬁxﬁcﬂf@d?t
5 g oomumwmxmwd \891

OXIde AnFhioteg 34 - dibgzy
Cated Aty gSi e i 3 SRk

rll.

of Tgla%{n‘réal%mmon 1 bukyl 11ﬂai(1h‘d ejooThe
i @exane (A5 L. hndeEmaégaSatG— 0.0193 'm)

|\ﬂeaneQa-s°diﬂ R - (0, hydr ochl orlde
%gwe p2-bro lﬂ%d ot obr oni de,

h)@fx‘m (0053n.) Bﬂ?{-mbal]zyl( dgpsonp. ) .

Afrdn U

Somnzageladc iim 100 adl. pr.essur e of

60 psi 30é16fEXn6M§Bydeﬁeand 16.8 ml. of16 furan is a PEnOYES ;%ne} |Itered and
the fi IMIbmylehtmenalW edy% S mlneed

gi ve erxtif
met hyl e g,mgﬁi%er?g’“" (pnmrmqnomecammmbf lh%dlddbehprem iged ol i de at [err]
i s gudadovdmy:pmmemwof planmpn oaeo-co w';‘tggtt 3? I)’ eﬁg‘rmﬁb 2 m) of -

5 e above

pi peri

bor on tarl'ﬂ P‘bﬁ‘i d’é
benzy é"ﬁ%ﬁs REGds el
ﬁlteﬂ:d ,Qhelfiltradd cod@fo pdﬂlovﬁadxbmn# in
sol 58 i cxratqumd_: (ﬂn—resmncmll.mﬁ O BIVE &'00 ‘fﬁ‘
%yﬂx@

_ o - 6 yl
L‘;d?gx%w R g T

pi per i rruAmw)mwakyldayd&bmhqz_s@e 390 psi. ‘Afps “RP efh'tﬁe‘é‘e‘hﬂ’%%hyde (15.2

©g.) 60 24with. 0.6 fgcf W,drmtleé
1.0 g. Wpmlef Sl

EXAVPL PR S s s € a
solution of 1.6 M butyl

TUESO!

|t|on
lithi

m;%ﬁ

um

ﬁ“ﬁ?ﬂ'sﬂw T3t b 20 st r at ed 1o
eQEaGdlo‘i(mlﬁﬁtlehslpoﬂed emdB801101 . of

or AFébltﬁ&l IaDassg (‘mnbﬁamol of the 115

i e gﬁed and the"
yd (%\ e 95 -cent r at ed

2€0art 22 Pﬁfythro- 3 -

apparatus with an’ initial hydrogep ngﬂgﬂe of 120 _

concent nl

ph e & orpHIBSD lolgikecar bonat e and
(?xuﬁé aﬂos Lrlﬁhso-% Tt Qhbeo’ ay, .

a solution of 22 g. of To a stirred
100 benzyl chloride in 70 m. of. .ethanol.

The in hexane (45 m.) under nitrogen at - 40[err]. 40 mxture is

stirred and refluxed fo

r 17

hour s,

is added a solution of 7.9 g. (0.05 -.m)

of concentrated and diluted with water to give 2-bronopyridine in 25 m".
of tetrahydrofuran 2 - cEIoro - 3,4 - dlbenzyloxybenzaldehyde and the

- .

.
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above al dehyde with pyridyl lithium (from oxybenzal dehyde in 100 m . of
tetrahydro- 45 3.0 g. of 2-bronopyridine and 16.8 m. of 1.6 furan is~
added dropwi se over 20 minutes. This Mbutyl lithiumin hexane) yields 2 -
chloro- mxture is stirred at - 40[err] for 20 minutes 3,4 -

di benzyl oxyphenyl *- 2- ‘pyridyl carbinol; and then allowed to cone to '
20[err]. during hydrochlorlde hydrate np. 100[err] (dec.). one hour. The
reaction mixsure is poured onto 110 A %88 of 2 85 g (0 0061 m) o¥
the 300 nl. ofsy he 20! efdeRihAkaffhol! bxikeS 18X -mi2fre is ted on che

hydr ochl ori de, h%?%ﬁ;é%?dﬁ;}ngm ébmwcosfv%dm red rg’gﬁesﬁb hrtnd Bing) ai} Wdiogd 65
et her extlract |csrstalhdm§_r@(ir0m cthapfl-ethet kfomds| the sptﬁsdneo;%;é@]ml@dZ °1C Hammpqalm ed

to g|ve34- d N RB 194°%65C  and off P W‘Wof
60 2 - pyrid g I Pgﬁﬁ%‘r 9’; r.bQQ AL BRI v fu, N Cin

sol ution of 6. OZ 31%61 f ﬂﬁong’ll'&lon&e]ﬁ v&c&ﬁﬂidltﬁh’lresﬂm{ Wﬂﬁlmeé tof yiidld 34-2d70

the filtrate C(ln]rnze;gﬂ dWmfoumnsmeﬁm:bd fan o) 0 d#yir:l:g @ bqnyll- -W
trated and {hebpds ® pas Q

: The ' hyd¥ob
with hydr Ogé‘h mlam iofg ﬁgﬁw&¢3g i ;3 fx % 3 N utmllz’éd 'w1tﬁlﬂ3fi£s1um 1.
g. of plati numraD&kedefoi SnedRbE cﬁdaemixdimylwamb: riIfiie freh di:dwhblmmedes sum p75
212- m xt ure;sarﬂgrdeh lmi @lgggg@ad@??@ e % d]l%grd toz,fbvg nﬂlﬁg yg;%g%n
appar at us h 28300 R RYCERR! j‘&‘@ l%ur Foxy
derivati vewtgz aripwatly Yo e ik BtimRls pafdiyia®inbloNydfsthidride, an.p.0142—i t h
0.6 g of 10% pﬂ;hﬂafbwianarhnnaﬂehmwhhmydr@exfl Ilﬁ‘{é’ﬁedde&hd the fil | trate 80

concentrated i rﬂﬂg@@ Mglveofhfqgl%‘amé dro mﬁg ‘Br?f aﬁﬁ?’ A izerﬂ? The

residue is gy g‘#’}_;\g pgﬂ,érwyal
hydrogen mXtUurg mfure 6f ¥bhg Quf ﬂa@-'&ﬂovettthtﬁepe B4 - dﬂwdroxyphenyl - 2 - piper-

1,278, 368 compound, 0.5 g of 10% palladium-on- idinyl {bgé‘n‘? henyz- 2- &

pi per i di nyl car isthen a;? P(’RB of msthangl }&Wﬁ@g@s WW%’Q’ on the _

hydrochl ori ggs 5 “h?, R 5 Oggf - Poubjectap R et déthg UBHAGrAWHAT t i al

hydrogen 65 Cl‘n}ﬁﬁ&@ éZréiEtioQﬁﬁm{f Imcl YR eCLAM (84S tﬁ pressure of :

60 psi at 25C. %:{gagaen cqnteamederwmrdowaerrerl Mcppmiceepmpount of he formula
0

is conplete in g s Pig¢fipdylepgbingl A solution 5.0 g. of
eryt heg. - ..3, 4-. CYe (f)r‘\“‘f”nq3 g@% ltered. The filtgatelis E
di benzyl oxyphenyl - 2 - mmpLEilsnyl carbinol treatgd y
concentrated’in Hgﬂwmgh&eopm@tétnamﬂE:a@lmﬂ, aof thionyl]
the residue cryglt“gﬂﬂl Oe%ﬂz )2 ‘bmmlf’t) in 26. 5t of ch ormis
refluxed for orfgy °f4§ ’szfqeg ugﬁl nyl - 2 - pgperidinyl- hour and
t hen concen?atlmﬁmﬁnumwool ® —e@rdhiAnelu- hydr obrom de, mp. 193-194C. 10
residue is dbssohwed42re 10052im) of 23nmethylyeor agﬂgﬁ“ uticafiy < AsidtiEE (0. 8
i by

g.) in about nidt attmengxRepaide aﬁ“dmﬁ 'Bllggf -  AGkchyP ol Ehloral; ML €r

Cr  STIX

s’ neutral i zed PR BOhARREH bakd i w;kd 06 en ROR et chibges] RO, BAARLLI €

carbonate. Tfe 1Eer/&,ecemal hMmarhi a¢ ithed yidd sweachmydrm pt hirexy ‘uﬂdattlhvéf 95

filtrate is mdden Sklalar n‘eorwpt ﬁ, -Eté‘m’rﬁ nﬁ?ﬁ%t‘;‘?ﬁlhy en 2N

sodi um hydr oxi d’é"'dg ‘.,% EﬁTE 1 hlog,g,ls(;LpRl R, cg glgd Lq.lyg,@ﬁmfl he '
SI5 bdu

correspondl ng J@ozéza&ﬁ N@g&; 3E i ntmn Atl‘iﬂeﬁ)fcﬂfcﬁzhpﬁuﬂ‘h cdrdﬂ@to@l,aﬁx -
di hydroxy - -snma nphein)gs-ml- ofzmedgxmd,ttextlrlamhlql,‘dhclemmed The, . resi d9@

oil is pi per| % e“’ﬁy‘?fﬁ!dc‘m orAvE! 'Haﬁn l%m‘l‘gﬁl@@ﬂp"iﬁi gﬁg;d%é? and

di oxi de,
lori del vacuo and 9

O Y

...

treated with h e?lﬁ?up T d.olo9€5:)) o is hydroxy. rtde
to give threo -kedndin §’¢1 (/oaaydmbro),m c;are AWAr dherital Speiufid ofathi Germile:

1316424 phergpl is r@uxedpwxqbesmruigrﬂgrlcmalaim prethalfiydr ochl ori de, and accordingly we

make no cl ai m HEp®; t?’O’" the 11 -"Sd“érr] o6 7
the optically @_g‘g@dw ?@rggézé‘ﬂ e g%g%\—_ A i Xt ug,g {26 f the abgye
y of 10%
- IZY:ES car bon

threo pounds 3brémide, Gh hyzis-ox;opbem latter 4 2:67 Pi per - comi

pal I adi um ors5 & XisngeRwad Gk 16 mdy of3 387 Shydrot 1 i hy dr oxpptreps

and 100 m . of i?vf“)élf‘e@aﬁ‘@ for ‘fggﬁd SfeHEr i dinyl carbfnol . ated at 25[err]
¥ ofurmsh = ro;

on a Parr appar,;;g,_f,&@p { DG aRyrdsl ﬁepgni dr pydrogen pressure of 60 psi. After

30 Subj ect tigorhidg @rzsggzngcdq&cj ai mer, ¥kl phirimaddtuesllyt d@platlaadid sidition

m xture is 0|t efed saladbn dﬁ\EZCELN@Wl hE of Jde ShlrIOf lsm eommm@OWMtrat ed to

yield threo-  diydro, ,ﬁ’? V‘P % ndPYEet he iﬁsr chlogig or%q\‘.ﬁxy henyl
- 2 - piperi ndyﬁm‘? an yesqlﬁ&ﬁtb atmmlp at cfme 5&3} ’ 110
EXAMPLE 8. Follow ng the rocedure of [err]

90 solution of 8.27 g. (0 0523 in.) of 2 brorm_ pyr|d| ne in 45 m . of ether
i s added dropwise to a stirred solution of 40 m. of 1.6 M butyl 35 .-
lithiumin hexane cooled to - 40[err]. A solu- tion of 9.42 g. (0.0523 m)
of 2.- methyl- or a pharnaceutically acceptable acid addition 3,4 -

d| netioxybénzal dehyde in 45 nl of salt of said conpound, wherein:




ether is added. After stirring at - 15[err] for [err] I s hydrogen,

met hyl or chlorine; and, 45 mnutes, the reaction m xture is poured into
when [err] is rrethyl or chl or|ne [err] and [err] 40 ice/concentrated
hydr oc -e++e—aett—to—yretd areeaciT hydrogen or hydroxy, with at Least 95

after simlar workup 3,4 - dinmethoxy - 2- one being and when
[err] is hydrogen, methylphenyl - 2 - pyridylcarbinol, nﬂ[{m’ ”m,m"
[err] and [err] is hydroxy and the -114[err]. Oxi dat i on

g. others-of [err] and [err] are hydrogenlzgscb 0282 m) -with 1 5°% -

equi val ents of atas-— 2.-A-cher-cal .ccrr“uu..u accortig—t U Tl dl T 45'—§1—'rﬁu '
permangate in 85 ndlbenzyloxmm!r VGPéPCQd carbi!lolr noxidei é'he iy By n the 65
L00"ch et oy -2 e R A A
accordi ng t o™Ket on 2 mer. L 1o3oC. B complete Rt ,;mg

at | east one of; [errA] solaiof] .5feso]ngse4ywrd oBg-of re&ngx n(lﬂuxelxgéﬁl ﬁlhae s

hydr oxy. ket one” | nditenzyivkyphayl 48% Ipjeridiplcarbingl atfatd withysulfpr dig n
of the fornula: 5d:1ydxo§nlqné¢ orﬁu@rl loridey 58 r@@@eéﬁgh 5t 1_ %“ dlo
5he 26D @93%194

evaporated in vac lde,

met hoxy- 2 - nthy r;yh,sgmv in ml‘nﬂdbf 3}kenvane(dtygir'me hydrobromtde [(@8 rg]) in about
105 broni de, m p. - 2diflat 2dNtioti rahd thE hreixturet sriged @Rl 67 '195°f ‘% 3““% z s“I’E)O

m. of 48 % hydr oxfiusedfr ongy 'F'l?rwt 15, S8~

‘iﬁﬁ%‘ﬂ‘@m ide 1sp¥dd

furnish the 3,4 -.. I y“ iRNRrbpsding
bronmi de, mp. 369-géd b Jaefe@m&cmmom and the a,4 h alihpdxesy Ui |2ca|nheshmwﬂpi @bl e
aci d addition 60 anei[@xtﬁac@@h@ttam e rEsnd.'i_ial il ig 0 fﬁb‘)“’l Gydraghlatide, @, (4257
sai d conpound wher. eﬁ‘mﬂl Lre aw lﬂcg{x,l, No. 1316425 ]

i s hydrogen or chl aﬁ‘ IR m Bl -_'§1" dre.hraﬁa:ai@ly we £ith Beminad

and and R4 ar egea en or hydroxy, wthﬂgoomtaﬂyommwbtmm of Shea@!!’ed

0.3 g. of platinum A anxnireaz‘stZOOgreofb'éc vE O X ¥ unds 3,4 - X}%ih Iper-
5 di benzyl OxyphenyFOmPOlEd 2& iof 0 1981 %‘Pﬂ% ené’z ypzéenﬁ
hydr ogenat ed on ‘th eg?ﬁtdfgeé J, gppaﬁgug i errj. Soveral re- Parr

appar at Us usi n@5aninidal hydedgenhyrekidg 6160 Mfeysa aI I‘@a@r%ﬁsfo{rqgm dischimeo| WEBARer,

affords the pressmingtepfhet@action mixture 5| ftered and-y ijd}ﬁl %l er r,
mp. 189-194[err]. the ﬁ}i‘fte Bs | CS“C é‘t é"efdn‘ Jput mnutes and ?{uﬁm Klnﬁ&we
4 { clflon mxture is filgered. The
10 %: |

solution of 5.0 g. 5
filtrate #s: dr~berrzy oxypheny -2 - pi perr di nyl car bi nol “freated with?

sul fur dioxi de, sgoncentr at eEXAMPW.d!r ochI or| de and 1. Gw~” N '

chloride vacuo andﬁ" 7?(!’ gg‘ %g_to yield 3 70 gyn 26.5 m . %
0 3 X N

of chloroformis r gge“ 2 - megfiyNphenyl -~2 -

pi peri di nyl -. hour sdriweohﬁmsemrmasm u;zyhcuo The %bi nol

hydr obr omi de, 5) lith®8r thBne doPled fee si4 uwii ssolved in

silver (dec.). ’h?fq?@gm ISk ‘me?gs ?ifatggﬁrffh"m"t“““ ety a‘iﬁfp blfg%dg&r\l& “Fhe

m xture:stirred an erds hey\@?; g 45— el forl | ZR4 isvh gaotnas:surmhroeﬁdumd '

for one hour. The nemtegmemamunmeaphmame wthelelpeethﬂa)sehIMSRz ﬁlfirl%d

is sus- 75 is fa0l uoe/oe-e#em@d tlb[@‘ﬂOFl‘E raaifhml E‘dﬁmd@ md hy) mx’ﬁéﬁ
met hanol and et her @;ﬁ;‘m‘ nxyl,.hﬁgr QXd :idoli!, is oRY Qfd ﬁie-
chloride i s added orEQf t&spﬁﬂf; g g15 othtuatoem,rPQsawd Rsare hyrdreged.ed
into chloroform anajoone m.3, whth- lﬁirehrywentx P°“nd2«9"°tﬁ“}gé‘dda‘m 100
extract concent r4&t al‘"rgg’es ?rpelr .
yl
@aﬁ cliVla'E

ound according to

hydrochl ori de, m pke‘;‘i‘%’z;y 1 k§ﬂ° i yle't RarfgF nrih{n{ Jmﬁlgr&ggnand R,

144[err] (dec.). A soluuon of 5 g (0.019480.)Chd ki dehykir;u ive threo -

di benzyl oxy- . Wekewne mwarxel of % dudrbbr@tarclagﬂ No* A zhemical compeprd, of. d‘?f“m“h

pi peri di nyl carb|5(molls me e o a“é dags(‘i‘pjgdl ngly we nmeke ng, cl ai m herein _

to 20 mp. 152- 15 j;dm give 4 - hydroxy - 3 - methox t he opkii caIlIy unresol ved

fornms of the com A-nihéfﬁywhalyn-fZZpﬁ'ldjl keﬁileh)hlﬁ) above thf dﬁb - 16

di hydr oxyphenyl - dtle lager5(267 of 10% p di u @ :
and

i di nyl car bi nol . 8% )4155“’ yaro-5_ 85 ofy
met hanol is hydrog%ﬁi—iﬁeﬁ ﬁf‘dﬁ ﬂ,ﬁ;i’g%:é/%&aﬂyat ed at 25[egr] on a Parr

apparat us using an nithylphenylt{ 2l- ﬁyyiatuogemephma;ure of 60 psi. After 30
Subj ect to the for degmah 3E-7AKE (dEAHAT i nu qe‘éqﬁllb’l P“hhlmqsiraédlf-‘@

filtered and ‘M”ql“}}m ofi e 'P?7r1 é %4' ‘ia% cﬁ“dmwk EOR,
1. A chenical Corm ﬁ?ﬁ.&i Erofmdi"éir 50 Wydroges? or hydmxy,’fmm
pi peri ndyl car bi nol doy.drdaaiadhﬂrol el @ided0. pg oeﬂlaﬁum( daed@stmn) being hydroxy.. 110

[err] EXAMPLE 8

b




Fol |l owi ng the procedure of Exanple 2, a

90 solution of 8.27 g. (0.0523 m) of 2-brono- pyridine in 45 m . of ether
i s added dropw se [err] to a stirred solution of 40 m. of 1.6
M butyl TithiumTn héeXxane cooled to - 40ferri. A sotuv—tiron—of—9-—42—g—
(0.0523 m of 2 - nethyl- .or a pharmaceutically acceptable acid addition
3,4 - di methoxybenzal dehyde«-a-45 m ~of salt of said.cqppound, wherein:
ether is added. After. stirring at - 15 C for [err] = i s hydrogen,

met hylsor chlori ne; and 45 mnutle_-;-_ 8he reactlon mxture is.poured into
when ferti—rs—rethyt—er—eher-Re—di¥rand. L] 40 icelconcentéated -
hydrochl ar*rcAa‘E!’F'H‘“’tl acaqr@neateh danytdlegmuméfodamdd'c@é&m Biitpleat | east. 95
after si m6 (21‘;?‘ x hgje,f hgxy 52 onebel ng hydr oxy, . angswhen
[err] |Spib¢tﬂh@@ﬂﬁlnol RS i ‘;7 P“‘P@‘ in dosige -y of

irmace
He Qb

g. ot her‘éa’r ol. [ nd ar e hydnﬂxgsr:cept(bﬂ}: @&82adﬂfu) shlk teheredf, 5
ﬂapéﬂ - dﬁ‘%"‘kf’bﬁ'ﬁ’emzcala I

Hora BT atter, 7.3

_. equi val e{1 é,dﬂ I ‘r‘]f)éﬂﬁ tthrFngmg)da;msal 2045 si um
" per mangat 8. 2R MikhyIT} 3,4 O ftihydés9phe VES é’h %ﬁ, ’i“§°nhlgdﬁoxy
/|- cham@yrtbd ubstantially af\dest e Resed! corrpound

100 rremmﬂ ylcariginol. rret hyI phen
accordin q? ﬁ% Ppne g | inabove and-in any. one. oftheE:}aﬁpml in which at

| east oraggjmﬁ.eﬁﬂo[; E\ilo) P 2422 MUt i on of 5 rY 4 m) of the -is"
hydr oxy. . ket enehemt&aIS&nﬁbundOefcmﬁ&%) h,ydrobronAé;mag[é],eA 11m@tschem cal- conpound
of the forrrula 50 is. refluxed vvrth stlrrlng for oné and’ene-hal f hours,
evaporated TN Vacuo skt : ' ystall dit e g| ve 4 - hydroxy - 3 -
et hoxy-..2. nﬁemvt{ahe Ve sta

105 broni defubliehqd. by 2g? % fé%%wsgt%ﬁugﬂemgf%ﬁ%ﬁmﬁ%&g& S [err] 35
g.) is refluxed in 100 ot ?f‘B‘?’mW?a?'iﬁa‘“eBromc ‘acid.for tw hours and
similarly worked up to furnlsh the 3,4 - di hydroxy - 2- rrethyl phenyl - 2 -
pyridyl ketone hydro- bronide, mp. 269- 272[err] (dec.). o or a

phar maceutical |y acceptabl e aci d addition. 60 To.a sol ution of 2. 2 g.
(0.0071 in.) of 3 4- - sal t—of——sard (,unpouna Wnerel n:- di hydroxy. - 2 -

met hyl phenyl - pyrldyl en or chlorlne and - [err]
ket one hydrobrom de in 20 rrt I lmﬂ nd [err] are each hydrogen or

hydroxy, with 80 m . of net g of_platjnunt -] east one
bei ng hydr oxy. 110

1,278,368 . ' : 6 5. A chenical conpound
according to clalntl as herelnbefore descrlbed in Exanple cIa|n12 in which
[err] is hydrogen. _ 8. 6. erythro - 3,4 - Di hydroxyphenyl 2-

12. A pharmaceutical -conposition in dosage plperldlnylcarblnol :

.unit form conprising a pharmaceutical carrier 5 7. 3,5 - .

D hydr oxyphenyl - 2 - plperldlnyl and a chem cal conpound,: or a

phar maceutic- carbinol. .~ . o ally- acceptable

acid addition salt thereof, 8. 2 - “Chloro 3, 4 - “di hydr oxyphenyl 2-
~according to any one of the preceding clainms. = 20 plperldlnylcarblnol

13. A process for the preparation of -a 9.. 2 -,NEthyI - 3,4.-

di hydr oxyphenyl 2-.-chen1ca| conpound accordlng to any one of 10
plperdlnylcarblnol . o clainms 1 to 11~ substantlally as
descri bed here- 10. A~ chemi cal conpound accordlng to inabove-and in any
one of the Exanples. claim4 as hereinbefore described in any. one of
Exanples 1 to 7. . o - - R A A HURST, 11. A
chem cal “conpound accordlng to‘ _4-7 - Agent for the Applicants.
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