pyridines and pyrimdines 5 This invention relates to pyridines and

pyrim di nes .substituted at the 4-position with a thioether and hydroxy 5
cont ai ni ng si dechai n, the correspondi ng nethyl ether and carboxylic acid .
ester derivatives thereof, and the acid addition salts of said al cohols,
met'hyl ef hers and esters. A nunber of conpounds have been knowgB2ioen g2be art 1

GB 2 061 928 B , 1 SPECIFI CATION Anti-inflammtory and i mmunor egul atory@

phe%ﬁ but ag,;ltg omet haci n, piroxicam and ot her benzot hi azi ne di oxi des
(Lonbar di mCAI"%% S. Pat ent :

3, 591, 584)A&Hﬁmt&ydi&ﬁdﬁﬁ&@dﬁ!ﬁm&ﬁﬁm&ﬁabhﬁmaﬂasdes (Kadin, U S. Patent
3,676,463), and 10 substituted diarylimdazol es (Lonbardino, U.S. Patent

3, 707, 47%) Thmwommqwo PW@H@SWWF#O@ shbstitutediattherpeasitios withnd thioether apdheydroxy 5

treat ment @ {a:'gzngs so@;j?? e 'I'V mﬁgir rbowicipdd estgsderigtives tl@’qﬁﬂfhat\q t@ﬁ S
have al so ore l+| ato e,(ntf

as | evam s goméggte taz n@ - cé"""'“ ei.rﬁﬁaﬁffiﬂ n a %M%i orexa::zle _
20, 1445 4 FhBHt 3,697 684), 2-0ko-39-Aih &%ﬁ)ofurid:b &f’ﬁco%rﬁlaestﬂﬁhdfd 0.8, FaRWt 3’7576463), and 10

i roved mbéthaewqmwtrmaazagﬂmafdnfo 0.5 PatehESTOTESL. AQbrdingR SiRsC@ADIndOREe | t

h now betberapepticraluveirethe ttdaenanmfetthrpyandd:theesﬂmmhtorv ddndigynsi $rchicomdisionsfhate aiso

pr sent | n‘?ﬁémf?aéﬁﬁ‘ baP@,m-a@vatveofemmhwe%@toamsﬁmﬁ- wgeseribe dofpr asmple,

r éyul an tq th f t Plg ’t3 r‘n’&“?"d“ ‘°cf' d

poth typles "%f:dﬁm P et ‘é°£ it %%W jingtd 1o
latter arejnidund@kdnedih AHamiials Llﬁd |n'?n Bastd, abddPBbth Ppeso Hﬂéaﬂsﬁﬁ Eét i't|§s and
ot her condirk edamenwdaewethé ﬁhér@fe oPpartidlRr vamiehamwatnwm dl Fduh@gid Laaﬁrmeshmhet e
Thrune r es@odigansiwhend egicfiottie in@nmatibh encegybatimefshedhmutierespoasséstesitedvent i on ar e
novel . 1200mThe @ndoyrs biithiy mrssp etthyhttomaGrtlevdhgqoynp 3-(a1hvrt!°masgvlthlo"@0wt)mreﬂne has 20
reported i H::gl‘ﬂ?‘;ﬂ?%'éi? I'ﬂﬁ'&"’ é\z/@ gi%!‘le e tsp 25)
s Esc 'Hg;. aggalgz-mﬁaxn?rga d onlyc owuL &T&% rf —L(Re)2—A
report ed T ghed Biel TRt abdl Apale Sl L AREA e
di scl oseg rferéhdé aaewé hanava«td?;cws@@eahse@ r.nyaeaﬁmmm:heﬁreﬁ an@aﬂamlso jor mul gg
X- C(R) [ er r prefarition 57 §f)U-SPdtamt Specffiedtioh Né\ 3,80%628 diXclosas @cathpondwhitiiiwe bblieye hidlaid band
[err] are eorgetividientified agd-{2d2- bvcgoxvetFN\énhro PyNding hait & ah¢micabintprm ankyyangililal koxy .
This 25 rePamsiedadotibeLatapiSppgifigatineNo EPUsd@"'a "BP"’PHé“‘H‘- Pr( conmpounds

S B R ggg e gmwﬁgé T %&yﬁz Sy o

b
correctly SHibiabdROIRS o iving s;;aﬁseanc sl ¢
I nt er medi agapicORHyuse@Alcdnbiitions rSBhﬂuralﬁmeErtMtu&vhd?@lS&ﬂ‘Entlﬁﬂﬂﬁhitbﬁaﬁd ihu
3, 636, 074 gliida) aees hivedegus@rindiidually fof thetadeidtipdrposes.
hydr oxypﬁen?’hetsnh@l)reetdriwerpgeﬁhehamﬁcaslellitegfelds it\@ntb@mef ul as an ani mal or -35

pl ant pest control agent. 30 In accordance th the present invention, it
has been unexpectedly fQq @ dealy S8R (/el\ ot B-m@rand 30
pyrimdine derivatives, &g thef ™ith he| r ar maceut i cal | y acceptable

acid addption salts, are useful when used therapeutically as either. 40
ant| i nf | amndthe aragaqtlgllwc@yb!eegduwmn galtgthenepfenhertine r esponse. They are
ticul am_%"slﬁ% eger L. 2c&ndl tions such as rheumatoid arthritis where both

a tiinfla fSé %%@ A eviondlULAL LY. FAGNhRuhRYBaRGER IR, Wadhatlual |y

r ther SRenyFotoup str ctures e novel therapeutic 45
agent S o h| s | nvent lon are (e.g., ..cg..caz.., -caicbert&g-E@rr]
[err] 40 cu -
40 and the pharmaceuti ca{ | y acceptabl e aci d 3addi ti on sal ts3t Hereof , wherein
nis an integer, 1 of, 2L 3Y s carhon.radigabg.as Lol bows: et hyl ene
([err]),propyl ene ( ér -, cacﬁ?l ene s)_.l stléﬂufeﬂd vvbtlpcy!p to two nethyl 45 80

groups and up to one ph

45 (e.g., [err LS.}' 3[ er E]_ 3 il ercl;;] -CH- (wlle%g%] xg_Bnitro or s CH3CHs

[err] [err] [err]

CH3 s6 CH3 [err] (vvh‘éﬁrél né |% nit br - [err] 55 [err] 55
55 net hoxy)', [err] or o-phenyl ene I - ) [err] 60
60 methoxy), -CH,-CH- , or o-phenylene ( ):
: CH,OH
60 _ 60

and R, is selected from the group consisting of hydrogen, methyl, bernzoyl or atkanoyl of 2to 5 carbon
atoms



and [err] is selected fromthe group consisting of hydrogen, thyl,

enzoyl or al kanoyl of 2 to 5 carbon atons 2 GB 2 061 928 B

' _ 0 CH3 0O (e.g. [err] 5 oL g .

(3 [err] O[err] etc.) 10 with the provisos that (a)
when Y is -CH2- CH2-, [err] I s hydrogen, and (b) concerning the 4-pyridyl
10 QH congwaewszoal y, (i) V\/nen. nis 1 and Yis propyl ene, [err] S 2 . "
hy dreger—f-er+)—atkanoyt—or—benzoyt—and (ii) whenm i 5—mTs 2 —and— Y TS W/
ethyl ene or o-phenylene, [erg] is nethy Ikanoyl or benzoyl. The
i nvention al so includes 19 4-[2- (2--yydro>1yet thi o)ethyll pyridine for
use as an anti -i nfl amrab.groH;©F, cH - r,egiHoM—gLy, agent as it has no

previ ousl y-di scl osed pharnmaceuti cal use. Preferred anong these conpounds
are $he pyrrdr nes in whrch Y |s o- phenyl ene, ethyl ene, 20 [err], [err}

and [err], C g/ 20 |

I 11 [err] Lripa I__y al cohol or
acetate ester (i.e. [er ’]’.%’Ph%’r o(aglén or’ a?:e%lﬁf' q"rl_sjhncaus' pgf its excellent
25 Qpal withirepicvidosiRdti() ¥hierdis a0kJ-ICRE-, RNERIdPGdEN, ABE DS conbhifgthédpyridyl 10

i mmunoregul atory agent, the myst highly 25 preferred conpound (which can ¥
al so be formed.in vivo as a neabolite of the acetate ester) ;

4-(2- hydroxyethylthronethyl pyrrdrne |tself || 0 ty is .
ref |1§<99@a°trnﬁ31 (oo aje1 2 SFF ’°£ ﬁ{ciz&a ﬁ?xgéﬂ[j}]”f otlsan 4
oral y

whi | Cxqg%]'ﬁd"}:b _d %w%‘;z& héé[, &.dsg assessed the so ca ed m)use

E- 1 0S el Srefdddfiod y{h‘ésecam nmrémspﬁiarnhg.t.mﬁrivrsb%h&r@ehe,emwnd to restore
30 erythrocyte rosette formation in thynmectom zed mce is neasured. These

tes®s ar e -gdaga@H-HhedHiCH-gesbtGH,~Oktai | bel ow. This invention also 20
enconpasses pHar mateuti cal conpbsitions of the above enunerated pyridine
and pyrr m di n€Hder FRetteves, as GROH as ther r use as antiinflammatory and

| munoy %[ oﬁ%ﬂﬁéaré oltop§£ terqse R1 kbﬁ’td‘a%l)%&(ﬁ@bﬁt@hxc@iﬂhh()ds are
avaigk aWArRiALAbSH a ssw.rnr hE the &ob@¥ghiyand 3525

est ersbraérretr anwuﬂsmtch béh\é&abmnneﬂ @voastahechBolRd f thantuae estetids as fol | ows: (1)
React isda-hyafroxfetpylhimmethyaridiapitsath or 2- ( 4- pyrr dyl)-ethyl nercaptan with a

sui t abl &ntlsﬁlb'smammawithar@hslmm the S‘Fm"e@ﬁﬁ pdemajest, in W'“Ch ‘he ability of an 0":;[ er r]

rr] doseofthecompoy it an inflamm ?/ easured while im ry getivity is
[CI?B d by the so-call d moﬂ se E- ros t@ i ?c the ability of the t Ltaég to estore] 5 5
erythrocyte rosette formation in thym easured. These tests are descand ing
[€rr] detail below. CH OH [err [err] 60

60 (2) +eamehton alkb eﬁbﬁlbf@és)ﬂhﬁﬂfaﬁﬁﬂ&aﬁ@n@bsrt?on@ éﬂﬁydbbfb)éniuﬁérbtjd pyiidine &t an wi t h
an al phamhialk aertiathes as @8t B3 theirugd ds ontirdiaidyha®uy dnd Imhraurioreguiptdey apedkic thewpy.t 0 t3£1e

al c3hol Avaietyati@nvenignt rodthals engiavailbliiefoGhe preraration efamtlqu@mohex &thprsend 3

@B 2 (}:@tfrsgtgge gresent inventio ethods ar ated asf
(1} Reaction of 4-picolyl me:c{:aptan r2- (4-pyruf]/ml mercaptan w1t|1 iuqably] substituted halohydrin.
For example:

7 7N
40 u \>-cn SH + C1CH,CH,08 ———%§ )-CH,-S-CH,CH,OH 40

7\ : | &
OCstH + BrCH CHZOCHB-——}N CHZ-.S-CHZCHZOCH3 .
— : 45

45
/ N A\
zsn + BrCH—CHOH -——)N CH,~S-CH -(':HOH
. cxacu3 == CH, CH,
50 / \ \ ) 50
CH 2SH + Cl-CH*CEZOH —)N CHZS_(EHCHZOH .
— CeHg

P

2

:/ \> N '
CH ZCH SH + BICHZCH OH-—-)N ClizCHz-SCHzCKzOH

60 ' 60
(2 Reaction of 4-picolylmercaptan or 2-{4-pyridyl)ethyl mercaptan with an alpha-haloacid or ester,
followed by suitable hydrlde reduction to the alcohol, or addition of a suitable Grignard reagent. For
example

; _
: >-CH,SH + czcnz-crxoa ——»N \}cnz-s-cacnou 55
% - cazox = 0B -



[err] 10 . | o ferr]

10 15 [err] e [err] [err]

[err] [err] . ' e [err] [err] _ :

20 [err] [err] [err] [err] [err] [err]

3 [err] ' . 30 [err]
[err]% ferr] [ERR (3) Reactlon of 4- p| coI yI rrercapt an or GB 2061928 B -3

2- (\Q/pyrl Clyl )e[ ny| MEer capr olll wrth—ar—at plla- tred ur\cL Oofe—of atp puu

-

hal oal dehyde ( preferabl otected as the acetal )L, fol |l owed by deprotection
i-f necessary and then @vc@wntabi-e:nbfgu_de, du¥ cgns.agﬁ.@& |t|on of an

appropriate Gignard re

For alg})l er | ?P?R lzcg
25, [ERR] [ERR| [ERR | [ERR] [ER - Y61 928 B
4 [ERR] [ERR] % N CH,SH + nrcn-c/ Ocazs-ca-c/ 5
106R5MyBr {_3

5 [glRR Jroc,8 oc,ug [ ERR]
10 [ ERR)] = 10°[ERR] 15

[ ERR] [ ERR] @.cxl% o
(4) Theworeaction of 4-picolyl hali 3 (45 p§/r| dyl )ethyl halide with a 10
S tabl e substituted nercaptan (cf. 20 rret hoe 1 above) For exanpl e:

20 [err] 25 7N

[err] 30 ' R CHEP ‘]cm’"\ — Cﬁﬁjﬂ%

[ r] 45 35 [ &Py (5) The »&Hcti offe® “4-picolyl halide

or 2-(4-pyridyl)-ethyl halide with an al pha- mefcapto _ac@d or al pha- mer capt®
It a suitable

20

ester, followed by suita dride regductio diti
Grignard reagent (cf. ‘@'fﬁ;ﬁ/ 9 Q‘G"zﬁ'@ﬁqéé
[err] [zgrr] [err] - cs" _ ‘/[,err]‘-si{se?cﬁ! [err]
H
. N/ \ CH,S-CHCH,OR
: >' 25-CHCH, ' :
= CeHs

[o] .
7 ' il </ > 0
25 _ N \ CH,-SH + CICH,COC,H;——p N \-cnz-s-cn Z %

-C
FARAN
oczas
. _ CH MgBr H
' " CH ' -
N »~CH,,~S=CH_~C- . \>- )
30 _ ,~S=CH, Enoa N CH,SCH,CH,OR 30

3

OC_H

o
7 N I \ 2°
N CHZCHZSH + c1cnzcoc235—>n C52CH25CH2C\

.35 ' L= . ) 275 35
Msugx H
’ 7 N\ : 7\ v
_ CHzcxz-S-CHZ-CHOH N _ CHzcﬂz-S-CﬂzdizOH
-40 5 5 40
(3) Reaction of 4-picolyl mercaptan or 2-(4-pyridyi)ethyl mercaptan with an alpha-haloketone or alpha-
g haloaldehyde (preferably protected as the acetal), followed by deprotection if necessary and then either
: suitable hydride reduction or addition of an appropriate Grignard reagent. For example
9 _ 73 \ -0 \ -0
N ° -CH,SH + BrCH,C S e e »N CH,-SCH,C -
= ' Cels = Ces
CH3MgBr
7\ Y CHy
CH -s-cazcuoa N CH,-S-CH,COH
é _ ]
655 Cels

<’ \> :\’ \> '
N cazsmarcaz-cmoczus ), —»N CH,~S-CH,CH(OC,H, ),
. . H+

v




] [err] 5 : ' _ : :
D61 928 B . 5 Jerr] 5 - [err] 10

-4 10 [err] [err]

(6) The reaction of 4-picolyl halide or 2-(4- pyrr dyI)et hyl halide with
an al pha-nercapto ketone, followed by 15 hydride reduction or reaction
with an aprgaoﬁ,qgsrlgiseBGignard'reagent (cf. Method 3). For exanple: [err] PR
[err]—f r‘:"’” ' - - lerr] 20 L
[err] _ - 25 [err]v
[err] [err] 30  §" Nengcmcn, o8 ¢—o f Scwseaczlerr]
[err] 30%[erf] 2 - \—/ ¥ 2 Nerr] [err]
N [err] [err] [err] 40
[err] s cn-""?k [5‘7575’ ®Addition of 5

mer capt oal cohol s, rc : .or mer capt gkeNone® to 4-vinylpyridine,
fol | owed by hydr| de\Le u%:aglgc%%%rnaddltlon ol _a an%ﬁnqneagent as

appropriate. For exanple: [err]3[err] 6 B 2 Béds 928 B '

6 O[g rr err] 3 r 5 [err eLe err 0
10 Cl[-@ Il ] [n cnzcnzsa + Brcnzc/——[-%fl 8’?2‘:; -s-c]:nz-[-c/ ] [ egr] ] 1% .
15 “Terr - Celg @rr] Cells 15 .
[err] [err} [ ERR] 20 [ ERR] 20
25 (8) Acylation or saHkylation of ekl Al 2ono Bared by methods (1) to =
(7). N 2 &Eagag.a;hi.éag met hodsn( 1)\ t:@c{,ﬁ.);-w_@,{,ﬁ cases i nvdbve
a reaction in which hal dgen ofcs@n or gani Al ide? i s Fe@haced by an.

organic thio residue. The reaction’i's facilitated by using 2 equi val ent of

strong (apSre teaction Bhaagidolyl kB RGARriay)ethd! HaldeWith @ ssidbib suaehhﬁbmb.%adﬂm& nor e
ef f I coeméethod abovek Eertexangpi¢:he or-gani ¢ hal ogen to the 20

+

(4 \ \
N _ >-CHzcl _ HSCI-IchZOH———)D! _ sz-S-CEZCBZOH

25 25
: > . 7
N N CHZCI * -BSCH-:E:OH ——eefr N N cnz-:s-qa-ca-oa
— —_ [
&13 3 C33C33
7\ 7N\
30 CH,C1 + ascuz-n;:aoa-—-——b N cnzs-cnzgmn 30
' CH,OR = CH,OH
: ' 7 N\ ; ' 7\ Q
35 N CHZCI + Q — N CH,-S OH 35
' SH ‘OH — :
N/ Nocxn CH 7N
_ S 281‘ + HSC32CHZOH ——pN CH.‘,CHZSCQZCBZOH
40 . . 40
{5} The reaction of 4-picoly! halide or 2-{4-pyridyl)-ethyl halide with an alpha-mercapto acid or
alpha-mercapto ester, followed by suitable hydride reduction or addrtron of a suitable Grignard reagent (cf. -

method 2 above). For example:

/ 0 /3 -
N cnzcl + ns-cxzc/ — Dy scr,cZ 0
Sos — 272" Non

20
CH,Cl + ascnzc) ———)N \ CH -scxzc
< > oca ~
. CH3HgBr
CH

7\ ' - 4 v
N _ }cnz-s-cazt':-on _ N CH,S-CR,CH,OH

C!H3 : ==



thio ether. Wen an acid salt of the pyridine noiety (e.g. 4-picolyl
chl ori'de hydrochloride) or an acid (e.g. 30 al pha-nercaptopropi onic acid)

is enployed. as one of the reactants, a conpensating anount .of base is 30
added. A wide variety of solvents are suitable for :this reaction, including
al cohol s, acetonitrile, dinethylformanide, etc., the only requirenment being

that tie solvent be inert towards reactants and product, andsg 260 92ehB 5
cta
Ies acidic than the. ptan,  so astoéacrlr forrrat)oon of the thio
ani on. The tenperaturéle %E%L#drﬁicﬁg%{SHle cti H)Ssﬂ-ﬁcft critical (e.g.
O-[ERR]). It should be h enough to provide a asona l.e®Pate, but not so
hi gh 35 as to |l ead ndue deconposi tg on. s wely knowg in the art,
rate wi Bl vary with t CR,eH,Bf +ttae:npn/an+-e;tnalr fcRpseac¥ > Br > ),
the structure of both t hal i de and the ‘?FEFs:a and the S6Fsfant . The
reaction tinme should be such that the reactidn is nearI conplete (e.g.
>95% conver si on when equi val ent anpunt syefcabdki de and captan are

enpl oyad) to nmaxim ze yields (e.g. Ighour tO se al dalys). These reacti oms
awe 40 readily noni tor,@tcgans&xayceggchr orrat{é-}g %plcg jgNg one of a
variety of commerciall ai fafi e §|énl ea 40 g aties contai ni ng an
ul traviol et indicator. Suitable eluanfs are chl orof or i net hanol m xtures
Wt h the (B aReFehdtiBR olpidolyARaeR b-WEHyFidyINV@YI nSidie With bh digha-rRRlaath kétyneoft,uma by 15
reacti on yyeRddWeduction oPleddtibh with aNRbprofrRA@MBlighdid FeBgentlefl Methsd 3).[ForekarRilie: t
reactions of this type, apn_eluant consisting of 9 arts of chl orof ormand 1
part of nethanol is well éuI\ chr stcpecm‘bre 819#98%' t he
proportion of nethanol i 8 eased ? 4 c I r_o or nmet hanol ). It
i s som#i nes advant ageous to add up to 5% acgti ¢ acid 0y E?é el uant, 20
particul arly when dealing 45 with acid ition sal ss's acet ate and
ot her al cohols (e.g. butanol) as well ag~”a proportion|of vvater can al so be
enpl oyed in the el uant ed n qurvahe of strong
-aci d i 25produced, neut ra@'ﬁ"fﬁeﬁﬁnﬁ"g" of base@ B tHe fr¥act i on. For.2s

this reason pH can al so be used as arfBaid in nmonitoring thi £ eaction. so

The nethod (7), addition rcaptanstoo4 vin rrdrners;narrled out
under condi tionis of tenp rat FEaCl 588 SUI'V'G,Ht E‘h 2¥Ergspond to those.
for theyreplacenment of or gani ¢ haI 0og 30rga r #4¢Ps83 as di scussggl

above. In this case also, suitable reaction jyfnes can be determ ned by use
of the same thin |layer chronatography systenst The hyqFEs#gBr educti ons

required in nmethods (2), , (5), (6) d (7) e n becsgarried out
with a varr ety 55 of rea¥ent gChsge OBy under ¥ | Q-CH3A Ht—I-QDﬂS The nost
common Ronmercial |y avai e et edHséRidride 55 uci n sagmgts are, in 35
order of decreasing acti v I i thiumalum gum hyegide, lithiu

bor ohydri de, and sodi um .+ Hhey,t At tar caN I:sezcaést-c afed by

addi tion of I|th|umchlor or al mnum Ior| m’réﬁcrally

avail aBpPe is a less reactive derivative of ium aI m num hydrr de sold 40

under the tradenanme "Red-al”, which is a 70%galdgki on :

H¥s(2- net hoxyet hoxy) - al u m hydr i dec L) enzene | t hi um 60 aI um num
hydride as a 50% suspensu}é \yauzwg%s-c B i S m)g(;} sJ:u%n@Hogzd t han

I | t hi uggal um num hydri de it'se he reducti of ca boxf/éd Cc acids ands
esters (methods 2 and 5) requires a strong hydri de reducing a &nt such as
li t hi um alPurfiddtinm ¢fynbrdapkealcahsielrier@ptosstals armelvaptoesoties tdewadw"dmvg‘d“’wﬂw

al um num RHETI¢ pystionor addisiop afadrighad repdrat aseprsonsigle\fonexaMBle: such a hydri de
reduction be aprotic a free of reducible group carbonyl function of any
type, nitrile, nitro, Jli I}Q;énc hggcgg& on SULf gngt eX Egcg sc;l'lg_tﬁ C,greferred
solvents are ethers s 652t et r ahydr of ur an,

1, 2- di met hoxyet hane, bi s 2 et hoxyet ) et her, etc Terrperre and

reactr on 65 7 . o

GB 2 061 928 B 7Fﬂeare Rot cr|t|caI T2u5 II 5aeﬁ |n?anerange
O-[err]for up to 24 hours.. For reduction of esters (rrethods 2, 5and 7) the
sanme reagents as those enployed for reduction of acids can be enpl oyed.

Li t hi um bor ohydri de al one can al so be enpl oyed, but nore vigorous .
conditions (e.g. refluxing tetrahydrofuran) are required. Al so well-suited
for the reduction of esters is Red-al (discussed above). Suitable solvents
for use 5 with Red-al are toluene, benzene, diethylether, tetrahydrofuran,
di net hoxyet hane, etc. Tenperature and 5 reaction tinmes are as discussed

i mredi at el y ‘above. For reduction of al dehydes or ketones (nmethods 3,6 and
7) but excepting aromatic nitro substituted ketone, the conditions enpl oyed
for the reddctr on of acids and esters can al SO be used. L|th| um

[T Y ) N I B 1 Y L r T T Y N T T



5 sodi um cyanoborohydrr de, is preferred for the reduction of ketone in the
Mesence of an aromatic nitro 15 functionality. Somewhat acidic Wwater, or
hanol is preferred with this reagent, although the pH s kept above 3 to
oi d undue deconposition of the reagent. Tenperature is usually in the
range O-[err], with reaction tine up to 24 hours. The Gignard reagent _
addi gi ons@qtﬁ;hgg@saz 3 5 6 and 7) are generaIIy carri ed out by add| ng ae "";/
sol u € - - et . c

of the free base for f the pyrr di n% ester or, 0 ketone in an et her
sol vent such as tet@d Euhrargsc;QLeﬁ(aae_o.r_, 2N g@zm @Phane at C
t enper at ures genera in the rangeederr]., . nt'ly O-[err]., with
reaction times up to 3 days. The rreth’yl He er|v i ves of met hod (8) can
be f& ned from the al cohol s of nethods (7) by} use of nethyl halides
(preferably nethyl jod\de because of cellent rkactivity) or dinethyl:
“sulfate, reacted wiXh fte-PrBsGrtfed aline eart|Fe8s19¥ of the precursor
al cohol in an inert, aprotic sol véfls s ch cés“‘?é hydr ofar bon. 25 (e.qg.

ts

t ol ugne, nethyl -cycl ohexane) %Lh t et r ahyyr of ura?n 10

di met hoxy- et hane), rnr nert 1Sl vent (e . \i %eé!h%l forﬁa—'m de) . ' »
React i on tenper at ur's Feh 'g'caerfe?aal ly in t 2 i s not
critical, room terrperat ure bei ng B:ept abl e. reaction cégm be nonitored

bythinlayer chro rah, as welloas byp,
react® on of organi & hal ﬂ‘g'§ ¢ {85-PEE; ]
avail abl e for the acyTations of rsBhod 18). direct i (fPFR-: reaction of
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function of any type, nitrile, nitro, aliphatic halogen, sulfonate stc.). The preferred solvents are ethers such as
65 tetrahydrofuran, dioxane, 1,2-dimethoxyethane, bis(2-methoxyethyl)ether, etc: Temperature and reaction 65
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The pharmaceutically acceptable acid addition salts of the novel pyridines and pyrimidines are also
embraced by the present invention and are readily prepared by contactmg the free base with the appropnate
mineral or organic acid in either aqueous solution or in a suitable organic solvent. The salt may then be
obtained by precipitation or by evaporation of the solvent. The pharmaceutically acceptable acid addition
salts of this invention include, but are not limited to, those formed with hydrochioric, hydrobromic, nitric,
phosphoric, sulfuri¢, benzenesulfonic, citric, lauryisulfonic, fumaric, oxalic, maleic, methanesulfonic, tartaric,
p-toluenesulfonic, and succinic acnd, With polybasic acids, the salt can incilude more than one mole of base
per mole of acid. However, the acid addition salts which are mole for mole are preferred. A salt of particular
value in this invention is 4-(2- hydroxyethylthlomethyl)pyndmlum dihydrogen phosphate:

VAR '
N }euzs-cuzcnzon.u:,po‘

which is readily crystallized and purified, and has excellent water solubility, facilitating ready bio-availability.
As mentioned above, the immunoregulatory activity of the compounds of this invention is assessed by the
mouse E-rosette procedure. In the mouse, the presence of a thymus is required for full expression of normal
rosette formation with sheep erythrocytes [see for example, Bach and Dardenne, Immunol. 25, 353 (1973)].
The procedure examines the ability of a drug to restore azathioprine-sensitive, rosette-forming celis in adult
thymectomized mice to the levels of normal animals. Specifically, rosette formation is examined in CD-1
mice thymectomized at 4 weeks of age and left at least 14 days post-surgery before manipulation (ATX
mice). The ATX mice are dosed orally either with saline vehicle or drug. Sixteen hours iater, single cell
suspensions are prepared in Hanks balanced sait solution (HBSS) from the pooled spleens of three mice. To
each tube is added 0.1 mi of lymphocytes (6 x 107/mi) in HBSS and either 0.1 ml of HBSS or 0.1 m! of 40
wg/mi azathioprine in HBSS. After 80 minutes incubation at 37°C., the cells are washed 2x with 5 ml. of HBSS,
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55 4-(2- Fydroxyethyﬂbhﬁﬁﬁmnhyl)pyrrdrme is | éss acuﬁely toxrc t han
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The novel pyridines and pyrimdines of this invention and their

har maceutical ly acceptable acid addition salts are useful therapeutically
ap anti-inflammatory agents or as regul ants of the inmune response in

rm bl ooded aninals. The conbination of antiinflammtory activity and

mrune regul ant activity is particularly valuable . in the treatnment of
condnd i onsG&mmS!a%Br heumatoid arthritis and other diseases 65 associate _
W t h—+mmome—defrcirency anmd—acconpani ed by tnflamat i on. Thus, conpounds o\f.J
the present 65 12 ‘3B 2 OGABLQZ&:oBunued
12 invention act to relieve the pain and swelling associated with such
conditions while also regul ating the i nmune resp‘blﬁg@ﬁm the subject and
t hereby all evi atY ng the underlying B mune ndi sor defe8y nmi nt ai ni ng i mune
conpeg ence. Accordingly, the present |nveqt| on eﬁzraces a met hod of 5
i nhibiting inflq ory reactions or regulating e imune response in a
war m bl ooded anigledy adm nistering to the subject a 5 pyridine or
pyrim di ne of the present invention, or a pharmaceutically acceptable acid
addi-§g on salt thereof, 5.in an anount sufficient to inhibit the 10
i nfl anmat ory reactlons or regul ate the i mmune response. |In accord with thise
met hod, the conpounfid: of the present invention may be adnministered to the

subj ect in need_ reatnent by conyentional rouggs, such as orally or
par ent erally, at ages in the range of about O. 10 to about 50 ny./Kkg. ,4 ’
body Brei ght of the EHPJ ect per day, preferably about 0.10 to about 10

ng./ kg. body weight 10 per day adm nistered singly or as a divided dose.
However, the optCHyoMaCHpsage for theHindivitdual s#bject 10 being treated
will be determ ned by t he person responsi hle for a%r eatnent, generally

snmal Rer doses bettGHzdmi nistered i nfsi al IQ and thereafter gradual
increments made_go. determ ne the nmogdy suityabl e dggage. This wll vary
according to the p‘ar'tl cul ar conpouny errpl oyed and with the subject being
treated. The conpounds can be used on pharnmaceutical preparations _
contagni ng the conpound, or a pharnmaceu- 15 tically acceptable acid 25
addition salt thetEds in conbinatin wit® a phaPfmceutically accept abl e

carrier or 1 5 di har paceut | cal |jy;acceptable carriers
i ncl ude inert s‘d"tfeategfqnfrglfgtkvd?ec{?ﬂ'zg A and sterlhl e aqueous or organic
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i n the detivethezbmepyndrinthe sametess Arizhydsayetbythigmgthy hryrimiding shaywsap L5 ighititienof
conventedemart33maraceut i cal practice. 30 The present invention is
illustrated by the foll owi ng exanpl es. However, it shoul.d be understood
that the 30 invention is not limted to the specific details of these
exanpl es. EXAVPLE 1 4-(2-Hydroxyethylthionethyl)pyridine 35 (A) Under a

ni trogen at nosphere, sodi um nethoxide (170.1 g., 3.15 noles, 2.1 equiv.)

- was dissolved in 2.7 35 |. of absolute ethanol, and the stirred solution
cooled in an ice bath. Solid 4-picolyl chloride hydrochloride (97% 253.6
g., 1.5 noles, 1 equiv.) was added portionw se over approximtely 15
"mnutes. A solution of 2-nercaptoethanol (128.9 g., 1.65 noles), dissolved
in 300 mM. of ethanol, was then added dropw se over approxi mately 30

m nutes. The reaction was allowed to warmto roomtenperature and stirred
for 21.5 40 hours. D atomaceous earth was added to the reaction m xture,
which after brief stirring, was filtered. The 40 filter cake was repul ped
2 X 1500 mi. of absolute ethanol, the filtrates were conbined with the
original filtrate, and the conbined ethanol solution evaporated to a

sol i d-.cont ai ni ng 0|I (apprOX| matel y 290 g. ). The oi | was di ssol ved in 1500

Y 1 I T 1 1 o, T 1 - [ - o,



2.98 (s, brodd, 1 H and 2.63 (t, 2H) ppn]. On standi ng, product prepared
by this procedure slowy. crystallized (mp. 47-[err]). 50 The di hydrogen
phosphate salt was prepared as follows. The free base (freshly prepared
oil, 1957 g., 1.16 50 noles) was dissolved in 488 m . of eth acetate
and ‘coolbd in an ice bath. A solution of agueous phosphori c a‘é¥a°61 9288 1N
(8% 5% 132.5g., 1.16 noles) in 488 nl. of ethyl acetatewas added dropw S€
over “approximately 10 minutes to the sTABYECH sol ution of the free base. The

TVMB/ 6: 8.63-8.42 (m 2H), 7.38-7.18 (m 2H), 3.73 (t, 2H), 3.72 (s, 2H), C
L

di hydr ogen phosphate salt precrplt durln this addition as an oil/solid .
m xture. Conplete crystallinity \/va,é'cﬂ%I mes@‘f’ enoving the slurry from
the ice 55 bath, adding 687 m . |rr|ng Filtration gave

crude di ydrogen phosphat e salt «driﬂdoﬁaat)fss mg. )Recrystal l'ization from
approximately 71. hot absol ute ethanol, dissolved hot and filtered,
evaporated to approximately 5.51. a ool ed) gave purified

4-(2- hydroxyet hyl t hi onet hyl ) pyri di rf@ﬂ%th’égeﬁh phosphate (228.9g.; mp.
96.5-98C.: ir (KBr): 3.00,3.57,6 75, 9. 44u; pnnr/DVSO-[err]/TMS/ 6: .10
8.43-8.33 (rn 6H, 4H exchange W|th D20), 7.53-7. 25 (m%wll-p"mS 80 (s, 2H),

3.55 (t, 2H) f’ind 2402 (t, 2H) ppm . 69 of Edema
60 Anal ysi s: Calcd.: {err]: C 35. 96 H 5.28; N, 5 24,
P,#11. 5% Found: —CH;—CH,— C 35.61; H H, 51 03; 52° N, 5. 08; P,

1
11.71. 65 Highly purified free base (mp. 48-[err].) was regenerated fror?r
t he phosphate sal t™ (g*y eHssolving the ¢hlt in %5 1

GB 2061 928 B %)%bﬁr, maki ng the solution basic with sodi um
hydroxi ge, extracting e free base into chloroformand evaporating to
dryness. (B) In angM-cagnative procedy e, 2- nercapt oegpanol (11.9 g.,0.152%
nol e) was dissolved in 138.5 m. of absolute ethanol and cooled to 18C

Sodi um net hoxide'(PIsb? g.,0.291 nole) was added; the tenperature 5 rose to
[err]. and a clear ?ro tlon resulted. The reaction m xture was cool ed
sonmewhaf® and, whi & 5&' I ntai ni ng t hd terrpera‘t ure be?ow [err]., 4-picolyl2s
brom de hydrobrom de (@,_53 g., 0.138 noles) was added portionw se over 10

m nutes. The reaction mxture was then heated to reflux and refluxed for 80
m nut es. %aet 10ewokd.;aBatsBmgvkfIcentrated to a thick mass, which was dissol ved
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- EXAMPLE 3 4-(2,3-Di hydroxy- 1- propyl thi omet hyl ) pyri di ne 40 Sodi um
met\hoxi de (3.24 g., 60 nmol es) was dissolved in 36 nl. of absol ute et hanol
g_ri}jr a nitrogen 40 at nosphere and the stirred solution cooled in an ice
-gatyh. Wth continued cooling, finely divided 4-picolyl chloride
hydr ochl o 7 g., 30 nmoles), slurried in approximately 35 m. o
absdfut e ééggsﬂ((??s gWas added over 15 minutes, followed by a solution tot-l2 N
3-nercapt o- 1, 2- propanediol (3.24 g., 30 moles). in 6 nm. of absolute \ot"
al cohohveaM@dtt@itewmmalovmsve wwmev- s@“mnﬁ!veswmrﬂq@ reguiatingdhe i xt ur e

was | ewm"ﬂ%'emr‘ﬁqfﬁ‘ea@!% aerytnp HpB! Tl bqll?la' g oy
The réﬁ‘c'f‘gg‘fg:'r}gie PGS ‘;Ql(é'gg %9 X: a" oo r ol t'"go ) 1° orraceous
ear S? %:' Slbontitontlon .}..952 & %E:ﬁ s g HMJOP 5

an q an n&hﬂi&bﬂ@é .mﬁ.b thé a.hﬂmﬁaah |ré3&ﬂm¥\brtr utamihamuas iespoagu:hntabuar
C O n C enkithakieflethed, &ia carhpounds db the grepent iaentiommali bhtadlhin&feraﬂm theklbisbt isupiae af ed t o]

pr oduceatnensiydervattiopaldagesasich asorlly grpaentepilly. etdosapesin the?an@e pflabowP.19 wasonabl y

ur e [ROeYSR mokg. qs»dvr«esfrt tbe%'bmp rdasrmeefmwbpvt&ﬂet eutﬂ%mﬁg dv\wp'%
dayadrg se ds 1ect

;1 i@gﬁz o s:: LT m?% e °s<.°g'a,n "gﬁ be'"s%ng e o

an abl bé @sed in pharmaceutl rSﬁirat:otﬁsQ:biit]:miGg the dordpound, or a garnfacéS
N, ]5 QﬁallyEEceFﬁblélﬁhld addition salt thereof, @, corhbihdtion with a pharin&e@@ally acceptabldlcarries dr 15 #
EXANMPLdHuent. Z&l(f@'wm #ﬂﬂhﬂ%ﬁhmv’h li b‘?? 'lnﬁl'F W@d @l?(ﬁ ondijusets pnshetedilte (2. 16 g.

40 mrAtEes mgam%g'm?eah? ngﬁpowo:"sw' i ﬁﬁ | placeu ?& i mu'ﬁd'er 60
. EI Ejr 0 lmstr tlor?‘@; @Yt:ﬁis @égo gglff;qu with &6%" Loq' carre a“ Eo(r( Orl de
ydipg & %e& oy spensin thm msr el Gorpbsigded 5h n
appr O)QhéVa-l sh‘e & ad@iiuor%b&ﬁﬂp%éﬂts%ﬁ 8 Rdvoran@ Sswast Slicipleis SR tAY ke, For

appr oxparenteedi ydrﬂlﬁstPétlaMihe Sompdufidslcai be(tﬂmﬁ“hedlmﬂﬁteﬁ&p&mhﬁ‘to}gaﬂlamEtila ©form20

ol eShjedtablebolutionsof suabrmeibus: Eor exammieodolutions in $esame deaduiilcaquenypprorylenat el y 5

m nut eglycorpndthe ikeamay §p used e welbas aauectipsolitionsof weipry °b.’ﬁ'ﬁ PP%‘I"?"‘*PE‘!’“B{PF‘FP‘GNE! er
AR 5“%:::’"??? R P e S PO

i a¢ O el el ool dnééi Eoinfilin of

et hanaliso bé BemBLRAE p.ctan Mha#oaa oFttRes Glebmed as@dgdnd:taamemae@trm.tﬁ o

GB 2 (fodveBitidhalbpharmaceutical practice. '
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C, 66 o N, 6. 45; nl e217
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I S reael%kdsadd. N.5atdes] 1 ayeiviwpd addaipoaioews@over appbxigialel 15 himites A splutibn afacet at e
( r ef e?‘rabhsvtwftam'%%mt‘iﬁtmm) gdissolvad BF0Q plapfethenalwsa then ﬁdeqwoweﬁ qu et hoxi de

AR f%fé%émﬂmﬁa AT o

4' (2- Wmagafﬂsoived AMSIYhIL A h&tEb ib|rr)1 ~tiRYied Wit@tivadddichb pr&r i bondentrated to oil
- Mer C aR14aa6d AvBngtatedphdbanalls kg!of silica gelBex 10 cﬁ‘15d|érﬁéié}(cdl%ﬂ )lﬂlﬁg]:hprcﬁirdl as
1 ( 45 pileot. ydatthnsgfaapromhaﬁya at werg trken. Emetiond 3th 13 werecom bmée‘pmatrattqﬁ typibthd 45

- pi co¥i ?"lehi’ Qfﬂ@ate"i '°fe$hm'raf?1§§| P@P&'aﬁdé%\g?m&? ely@ ’4%?1"}?’ E’Iorl de or

feﬁa:?i o2 %ﬁﬁ G b

@bﬁ&! & JolloWs. frﬁumaetbm (B s@p@éuﬂd.nngs Mgl 1.1 egp The
n| t r il .eouass wsgdnséelbédaeabsm oeatha Béetatednt bocgireniic: bagidx @nfibéfiageecacindsdhofior m
et hyl abidi$5c5ed, y328me 1146 @olps) in 48Rk pirghybacetbte wagaddédhdro@¥isamverSpproxiGately 2q 1
(19 2 8) fl!muffh'fe theat-ltre#soiugoquuﬁéfe@am be diltydrogpn nmsnﬁeﬁzﬂmeqpe@% e tsur an and

ISOI at itigy,as; il/ a nl si |ev slurryfromthelce
10 p&z‘“‘még e S «zfz R o 8 b
rea ct ﬂ lflétﬂ4-(2 nﬁ:ﬂﬁil érl

minpﬂ%& te [22896 mig. $8/5-98(6°0 ;m(KEr 398, 3(63.$32)7] 775 91229 pZm /émsaayﬂw /3: Qt7b-!]33
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prosedures of Exanples 1 to:4 2-(4-pyridyl)ethyl chloride is reacted wWoth

2- rrerc%m!ve'Set hanol pac‘%.cem@mﬁrsﬁo ¢2- hydr.0 gﬁt hyIth| o)ethyl I pyridine, with

3- rrerc - 2- but ano 'y| el degQGQ (3-h

but yl t et hyl ] pyr| ne’ W tH hercap 2- propanedl ol to vyi eI d
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2-mer captophenol to yield 4-[2-(2-hydroxyphenylthio)ethyl]pyridine, wit

- methyl nercaptoacetate (preferably in nethanol rather than ethanol



pyridyl) et hyl t hi o] acetate and Wi t h. rrercapt oa etone to yi eI d

2- (4-pyridyl )ethylthioacetone. 30+ EXAIVPLE '

30 Sodi um 2-(4- Pi col yl t hj 0) propi onate Sodi um net hoxi de (5. 1 g., 94 mmol es) -

was dissolved in 50 nl. of.absolute ethanol and cogled in an ice bath. A

slurry of 4-picolyl. chl ori.de hydrochl oride (5.0 g##30.-4 nmmmles) in 45 m .

of etha8l was added and the .chilled reaction m xt ure ‘StirredGs2es 928 B 13
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SI eves wer(é3bmkdeblch Pryetyincigrofoint. selidsieempees big filtrbticpdnd concenBatedite an eiaThe on
BP'T%P"?@QMW Yieaps! W'WI?P'P@“’(E’O ﬂ? ?"Fﬂm ﬁ@dvc@frapammee

ri dto igsoluti i fox eth
WI t h hydr qarg' (ﬁ'ﬁ go sealﬁ bﬁ' mo lqo s%l l :—':'vt-zngurlflft[:?t \J

cool ed 1 [&P 18,335,445, 6% 29"’@ 7';L (ﬁlcﬁ ﬁ& ﬁﬁ; 2 #jﬁ égy 16
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concentr at(¢@H.o a sem -solid m xt ure The esterification st ep was repeated

on this mxture, except saturation w th hydrogen chloride was continued
during 1 Heawsigf ref| uxcaém'dcrOEfsNQ&l ng was cont| nued overni ght. The reaction
m Xt ure3iq= Vas cooled t m te %ure W‘l I ered t hrough di at onaceous 36
earth and evaporated to gn 0i | . O extracted with chloroform
l'eavi ng fidxaRipedd € sal ts behi nd, and t he chI oroformstripped to yield ethyl
2- (4-pi coIq&.sbih@arpf;@pbreﬁmbaméw)pyﬁcﬁﬁ id;, ir (KBr) _
3.0, 3. 546. 7SpdBIMlrbetBaxB6 (324 50 6BMdpled) wasdissplved is 36 mindfabwoaitexthand 2bder & cittogkn
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cool i ng ar@dpes'tqdl’fqﬂf C¢Qﬂns' Qﬁesmveh;aa?@@pwgnmstelv?lﬂeﬂ of re@x@nabilyapuite poeduptiixp.ur e

was filt e ,$ ] ||II%{E gep tflgn asolld impurity removed by filtration, and
phenyl (50 g&'}gfle é g:a %&%P h&g;h[ c VeEfFIbV evagoratanpél&f‘ltramttéar?}léz 15¢g.; 50
found: 27 5 The correspondi ng et hyl and
propyl estﬁaslss.are prepaa:aaﬂ by, JNaes:sane rret hod, substituting ethanol and
propanol , respectively,Cb&25; net haneks; 25 hBy.oz._he sanme net hod, sodi um

4- pi col g8 tFRendacet at e i sC.8btivert edH.68%net hyIN.23pi col yl t hi oacetate. 25 . 'ss
EXAMPLE 9 4- (. 1- Hydr oxy 2 pr opyl t hi onet hyl ) pyri di ne Red-al .[ 70% sol ution of
sodi um bi € ;}I ug] num hydride in benzene, 1.2 g., 1.1 m.

0
~Hydrox Ig(e\ﬁ hI y
5.86 30 mdd gk ;2%% e 18Y. B THC bled) Wbt SENed B2, bt ol hﬁsﬁphymdgn of
ethyl 2g 411t||%éd M tHaBAI R §Hn @R B8, alPicolyl cRidri ochiSHde H3kg., 20mmoles), g0
t et r ahydr @ihely @ividstand addededh appidErRatély S mildd abSolatéleanol W.eacmea tiiopwisé\®ar t hen
heat ed andpgrexihatyly 1®hinutesd sblotionbf Brmercamopdiertdh 2152 g.t 20mnaalestin 4 mb ofabsang ethariolir e

for appr oxyaptheepdded gyetapproximatpiyb rpinytes Thereaqtiontmixture was warmed slowly and left to stir
under nitrogen for 14 hours at room temperature. The reaction was filtered with diatomaceous earth. Solids

65 were repulped with an additional 75 ml. of ethanol. The ethanol filtrates were combined and concentratedto g5



was poured into 40 nl. of ice cold 1 NHC and salts renoved by filtration.
filrate was nmade basic with sodi um bi carbonate and the product
acted into ethyl acetate (four tinmes with 50 ml. aliquots). The 35
v' pi ned et hyl acetate extracts were dried (by wash with saturated sodi um
g or| de and then over 35 anhydrous sodiumsulfate) and concentrated to

yi el @ 4- (WF%BZ propyl t hi onet hyl ) pyri di ne (0| 1 apprOX| natel y 200 mg.;

2z Lol

pnnt [TerT/ INE T 8.6 (O, 3A), 7.2 (S, broad,— T+ 63—<(m—5H—2—+Fc \J
2H),  1.yieidcfude idtuct BY £sofidi202lg.). RE:ArstaliiR4ioR fronk mtﬁwg%pﬁémd gz (Film:

3. 1, 6. 2ydréxybhéhyBSordéthyllpyritine (112 of, o4, e 145r0).i Ty t he product, it was taken up
in chloroform treated W t-h acti vat ed carbon and- concentrated to an oil

(194 mj‘“ﬁ"VSiﬂO : - Caled.: Ci2H1iNOS:

40 E>éA .10 4+ (1- g:“' 2- hygrﬁquet hy|m et hyln%ggﬂ di ne Crude nethyls
phenyl pyr| dyl net Thi o) acetate (5 0. . 018 was di ssol ved in 30

m . of t@lfﬁﬁmgmm&dg\p&@%pﬁ 1laQ-pheofit mlondgiflydﬁ;chlﬁﬁﬁ r gc@d@n yal [70%

sol uti mr@f)to&ﬁdtdtﬂv:hd Sthyd drpRioly R yRE6te Iy dférhblyivitt SubslitutiBl 6 ah d§uivalen RIwR]

pr ev imsediym ethotidecforisndiam methexibielt with 2Ahdtieaxydtindmercaptan (Chagrelan dt BiS J.I0REH 15068792 g
war med (t95 11g gield 4ddmetd e‘thﬂt'\mﬂaﬂﬂvmnerw@d' -therpaptgodopropanntd$icbeyg, Bér. 15018 s.  To

i sol at é1 b‘° ; Vd"’t"h P yighfi-phepd- - memmeeirposenelvon Waceket,  of

col d 1 H%ﬁ g%l‘&”é {iﬁpt’f?’é'é'l ‘Bﬂt"i lpegane, I WERBGcaPtoAretPRa te ¥igld on, t he
filty tEF orelalpitBivl HioR@sHyarotibride dPADiLHRN Blome ,from ¢
D1 € i o s o e P lomde 9"‘“’%&"’9 R g

basi ¢ salitaientsbto¢or@tie caséspondmginitrild The Bitritg/ib sohoRied indthand) with Qddd&mhy@radmﬁww 50

acet at eclewtfwat,etﬂy' 4reicalylavetateilcidiibingd a/.ol AovEremaSdeyadr 1206(19281)1Tes lateristedubat € and
concen F%‘da' aznn ﬁe?’a 2’0653" and Bga'gd by thepmether 4f Exgmpls@end tavigddiraphed on 110

040 gy li {iependinogh ehioR with i 'tcﬁ'eﬂ%e inf 20
gppr oxwag ?’im ﬁ:gﬂﬁo'r?% j; 'ma" ef” ?éﬁ and 't"h% %ﬁggﬂﬁ%"&r%’ﬂmp ?%'M' guReide py
thin | aykingale h‘\p 3} o|4023(4$€£dy@éthul Sfioritk IsPeaBledNith ﬁﬁ\glrcélﬁ@gthangr t dUCt
fracti gies 4([M+mhroe}euiymdo)ethtdmndnﬁv With 3-MErddptd-YblAEHoS e dBthy bt

t he 2shiwtylth ehvllpyfstmrwﬂﬁmd'mo -T.2-propanediel towdeld4-Ra2Bdihediogrid evapor at ed tﬂ;
yield HE’PYI |d"55”' henektpyipld HH)?-aWt’mbﬁnylmlqteth\a]nMdmeoathcd for

[err] %f er Pt e(p nol rathgny hanegg gg%)tgwelg?leg!ylz-[pfm-e 30: N,
5. 32; ”g b of“h éa"rra”s'ts e’“@%‘?t"&”°5"e‘8k'§l‘” pyrigigletnyshioaceianes > 91 77 and 45).
The 3y ekmmfgsproduct is inmproved by enploying purified starting ester 'Bhe
Red- al soaduz—t:x—mtmnmpﬁﬂbwnaeof Exanples 9 and 10 is used to reduce eltheﬁ'
net hyI GodipmopyHoxidh 6r1\gl, 94imuyles) b dissolvyd ih B0 B Giabadle dthanol and cooled in an ice
h@!h sluzwn l?' e*t'q*t Pbmr@h’eﬂ é&r py3%ddnmeles) oidb é of etteinbiyas addecdriuythe 60
X

4- (I -
4- pi Co ft?d 'Q iy SAc A ﬁ'rtdwe%'ngpzm oftjcaeid (3. 239 30 4
1-( 4:‘;5“0(\r i ssE a mixtu
- pr opyhiy &Woh bﬂ&i an@

teper '
i jgﬁ.?’é;fs’; S5 .

hydr oxseebrbyih-.taiaiyo)gedfbu/t‘s]ew.rdcﬂl).nfhe nett y ) -(4-pyri | o] propi onate

to 4-[2-2-hydroxy-2- propylthlo)ethylIpyr|d|ne and nethyl

2-ph@n A'\QP 2(4 yrldyl)ethylthlolacetateto4[2(I -phenyl 40

hydrox
16 DX e éta"ét’ 93"'*3@33?* ot
met hox ,d,m Z%:pa Ege 5‘53:" n‘gﬂ %é‘ld cool ed
in a3 Dmnm&srblurﬁed?ﬂl Smnlydfemd?ﬁﬁgt vé&Hs mi dfro 45 .
et hanothea bathardidéh 10 $1€ ffor apgroxinatelly 8GhoufsOTHe aaeitbn la'yxtﬁrb Waﬁﬁld}eh thﬂav orated to

chl or ovield sastimn ghenBldgicolyifiBo)meated £1)8 g. rwa25sqmi Jir: aﬁ 6al 6125103, 1260 lusdal ditediiyineS . 5
After F‘?’ﬁtft for . an addltlonal 15 m nu [err]., the reaction mxture
was al |. g@; N g@rsﬁ%'? Sggﬁg Btfapn?eéﬁvaneﬂ%rneﬁr@ateﬁwrth mPFGRRINACiE Beid 1p 65
hour®. Y9598 4 meﬁ'? 3% he reaction was filtered through

di at omaceous earth and the rmt her liquor evaporated to yield crude pr oduct
as an oil (8.3 g.). The entire crude was chronmat ographed on 480 g. of

silica gel with chloroformas eluant. Once the desired product 10 began to
come of f the colum, 2% nmethanol was added to the chl oroform el uant
Productfractions were 10 conbined and concentrated to an oil. Finally
dissolution in ethyl acetate, drying over anhydrous magnesi um sul fate and
reconcentrating gave purified 4-picolylthl oacetone (4.91 g., me calcd.

181, found: 181, 138,124, 92,65,43; ir (KBr): 5.8,6.2,7.05, 12 25 u). 15
EXAMPLE 12 .

15 Al pha- (4 pi coI yl t hi o) acet ophenone Under a nltrogen atnosphere, sodi um

met hoxi de (0.81 g., 15 nmoles) was dissolved in 17.9 nml. of ‘stirring

absol ut e et hanol , and cooled in an ice bath. 4-Pi col yl mercaptan (1.88 g.,
15 mmoles) in 3 nm. of absolute ethanol was added dropw se over

apprOX| matel y 5 m nut es, foI I owed by aI pha brormacet ophenone (3 05 g., 20

o o A~ o o o .
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m xture was wérrred to roomtenpéfa-t--u‘re and left to stir for 17 hours._SaIts
were renoved by filtration through di atomaceous earth, and the solids

repul ped for 0.5 hour with additional ethanol and. ref|Itered The et hanol 9/@
filtrates were conbined and concentrated to yield a. waxy solid. The waxy N
solid was taken up in approximtely 11 vol umes of- di‘ethyl ether, treated
with act15vat ed carbon, fi I tered and t he not her Ilquor 25 conce®R 2081828 Bo a1
soly d ( 1-96—gr—Reerystatttzattronrfromdiethyt—etherfexane gave purtfied

al pha (4- fiegol yl thi o) acet ophenone (1.25 g. in two cr ops, mp. 55-59C,
Ir (KBr) 5,‘%2 ,g,ﬁy,,z,ogpop‘fonz,@ 9.78,12.38, 13.70 p). Analysis: :
Calcd.:[err ]Cru Qodlum 2-{4 pyndylmethylthio)propﬁnﬁg(aﬂlﬂrpxomately7g.-lwa5ta39 up in 100 mNoEabgtdute

n e 243 ethanol and approximately 5 cc. of 38 nieteguiat sieves were added. Dry iydrgggn giijoride was kybbled intp-

N, 5.70; & thereagjop nmbnige, wn«emsreﬁ%d f%ﬁ'b‘ﬂ'éﬂs' %r'eeemwnm aﬁgﬁﬁ &#099" chioride’

i I h
di ssol ut | Oﬁur@a Mﬁdﬂt ql %B? %’?e mixture wamﬁterei tgroug nr‘\'iRgct:ourset e g‘ﬁ)% '

recryst al | afﬁf’f' extL tio was repea ed on thls mixture, except saturatlon wuth hydrogen
35 EXANPLE | e l n rflle Hxﬁﬂ T\ LE' ﬂuQ a Iy WeS4oRIMUBH SVafhidHa RS reattibn ke N

at m)Sphe{d?wS id@1o'¥8d @?ﬁbﬁtﬂtufeoﬁlﬁ%dg\rougﬂlalat%nﬁéﬂbhea)th watevahossaltoy@chili The oilwas 10
appr oxi nat extiactéSwith chloadforabipalingfitereblfisutto behindchnd the cldoroform stripred to iigid ¢ty

4-Pi col y| ae4-miedithio) orlonaegvaxvﬂdw(w @35, 578 645, %9&7&@ ‘ifrlﬁ?éll‘ym3 FiYe calgg:

absol ut e e?ﬁafvshd 2P 183038105 §% 159 i mat el m) ter stirl for
ane 40 addi t‘{stS’ﬁ sgme ﬁ?ﬂ?ﬂ'ﬂ@gd’%"“ﬁ'gﬁ’%}’“ﬁ? UL E‘f‘i’é{’"b?'% oac e RS e opﬂg'n
(2.62 g.15 FPIVIHIRPBYS i n approximately 5 ni. of absolute et hanol was added
over 10 m gh@pLegThe m xture was allowed to warmto roomtenperature and
stirred fowmenpRineni-apimyhelpihicidstste The reaction mxture was concentrated
to an oil ccostiammpheryl (8-phriditnetiyithio)acetatehs vissdived mm‘vf\dﬁm dry bydragen 'é\‘ﬂﬁ'@'ééf’ds‘}/
filtrati zmsawt:rspwememwgaoﬂeaﬁlumrahomﬂft c30'&3'9 g stiring for: 16 hours, the = 20

chromat ogr aqsm?a "b’ﬁ“'f;;@;} te"eﬁf’" e at@‘g 'P‘@?'B‘F’WY 5‘5??%'%‘3 tate b S ftict
cont ai ni ng hecorre? dm 2 thb &%qnertr%dasﬂbéﬁh}thHﬁbl and
crystallize ;o ,p,e Iltration gave

al pha( 4- pd CCﬂy)ﬂ'lésbth@%eﬂ%d}'@dd’lﬁ%f&‘ﬁWlmﬁbﬁwecoh\?er@atogne;hymmcdﬁﬂkhiE)aneta]e : - 25
(KBr): 3-3.5, 5.95,6.25,7.95,8.55, 12.0 and 12.2 u; nass spectra: n1ecal cd:
273, f ound: EXR®PLE®O, 135, 124, 107, 92; pnm/[err]/r 6. 35 (s 2H) 6.3 (s, 2H),
golE()(sc IVPLE%:[R; qoxu-zezzl?qy/t’;féﬁqny;() ’;?; Iﬁ) ﬁ drlde |nb Jc;e % 1‘?0% 586

foi 1 I toploREER
A Efisoé,m&“%i .,mf"m"”cﬁ*&qﬁzzm Plorolaety .

of absol ut eefﬁat(éaam ho@afd GO0 5t<ao<9n IGperékuBIf&ewbxnrﬁmmwtom Thé redctign mixduré
mol es) i N whbpdired kb aEhhéf@lcoluas HEldokbaitorempved b ftrationi fine filratd was made basic with

Al pha- br onsegiumbicarbaettaopihe pofet ¢xragedjnto e@Y'GCWF‘é’S m?sr‘l‘"fﬁé("m a"qB‘PtS)vﬁ‘Fm

et hanol @Fa@omhew ethyl @stataeﬁ@etsm@df@ (BY wash w hsatt [‘1‘{“ fto rooni®
r rop h| él)pyngﬁng oul
I?Jz(:é HIl6.3 2.3

t enper at ur &7 EP”F ”’tsd'f@f’ai’rd N t . 24
m xture wa{n Eﬂ"% 1355'/0 hﬂ{ ﬁ%ﬁé Jaz{;56)1 5 Qzﬁ[ib fo[.rtr( @afﬂhé The

oi | was ch erdEB tqgﬁ le'i‘ch:Ioz Sfoidh, tr&H(tecﬁMihla&ﬁra@@J:arWnbﬁHc'bndenhﬂdtﬂaen @t (malmg.).
acetate g el uant. Pr oduct -contai ning fractions were conbi ned and _ 40

evapor at ed exampiesdod al pha- ( 4- pi col yl t hi 0) - p ni troacet ophenone [1.40

Oléh; pnm/ [45( {-Phenp- hyp(/g;qethy@/:lg'rll @”4 ”Q 7 g‘g‘ ﬁ ssméd]ing’()rgl df%ol_geheand
gﬁ?nan e a

Cr enyl
messspect ra: eéﬁeé'l‘ y etho’g?éalummum

111]3 8, 124, %9 nd’eﬂ%wﬁtg re\} guslz' tdo'l was rAekitd'0

room temperature and stirred for approxlmately 16 hours To isolate the product the reaction was poured

GB 2 061 93&o Boproximately 80/miRX&MPLNEhyliRochibidadid (plecipitated saltd ramaved bﬂfﬂtfﬂphshﬁ)‘m@te

Under a ni traaigeiighty tisie phiesosiumatdibanaterdecasd amv from @Gmg'tatedﬂ'tw&? Pf

di ssol ved ientragtpdingéxagss tolupnet Thatfasic gpfts werp F’f*’aﬁ H“" Hte B‘QI“% zﬂ{z’ﬂs

el Frﬁe‘ﬂons‘ﬁf %0

bath.' - Y conge arey fa?w ffdzr" "°"ei nhygrn aﬁiﬂa Bl Sbiur
absol ute etSHa s lca ewﬂpl’i g\loWed( Fnﬁla?%r'cﬁrﬁﬁl oar‘aﬁhy

m nut es. %ﬁﬁg Imam mh eth Ivgtd?é) &%&IO icBleluted dft @fpuritylbands) showed Rf
~appr oxi mat tﬁé thin® ye éth. Priu & FrBaio e wéfﬁibnibh’nednarﬂdekbdramd eryidid methyl byl The

react i onggi (X-bwdelmbﬁ&ltmasdmcb (i anab oaled, ONPeH ENQS0R5HIRI Ceh7i39irH2612T; §y5-60; m/e, 245; 55
“appr oxi mat ebyndi® 6nE He6.30TN.G. R ow/e 2% 9thet mase P@cwmaHSr P43 21a103 %194 77 Pr44Pht e

~evapor at ed t Breaieldef prodyghi E‘PP“W&%b F&?ﬁg el |
"Wt E chl or of B}e,ﬁeg}lglr UE} rocedy gwq'l rg g usedto reducggltt%r m&fwl %ll dr&pﬁtﬁ g9

thylthiomethy|)pyridine, either methyl or ethyl
al pha- (46§| I’hoacet pgndﬁgoiy 4,;':cbfvln(eflﬁrtﬁl $))1-phdnylacetdid to 60
6.0,6.25 f@ﬁ&,.mﬁnmdm mynqah-sﬁmva)eaﬁﬁn.oscammmz-(z- -
251, 197, 152hy&£4y Emo)BﬂHW {uﬁiié thyl M2-(@-pyridiOeti/tbiolpchpioBat to 462-@-'(VQr° 5.7

(a, 1H), 2.Bo@itholathil]piridngank mettyl 2hpivbe-i2:(4-pridyletipithiplasetataip AP RBEWed hod of
Exanpl es 1lhvéiexvethyiteioketyilyediesapt an is reacted with 2-chl oroet hanol,



2- bronoet hanol or ethyl ene OXIde to yield '

4- (2- hydroxyet hyl t hi omet hyl ) pyridine, with 2- bronmo- 1" propanol to yield

- hydr oxy- 1- propyl t hi onet hyl ) pyri dine, with 1-chl oro-2-propanol to yield
- hydroxy-2- 15 propylthi omet hyl ) pyri dine, with bronpacet al dehyde

hyl acetal (followed by acid catalyzed hydrolysis) to 15 yield

4=pi ol yl tGBZﬁﬁG@Z&aBdehyde with 3-brono-2-butanol to yield 1%
4- (3 e re— _ ;

et hyl éxnmﬂghylthloacetate with ethyl 2- chIorOpropionate to yield ethyl
2- ( 4- pisprbiyintobéemmacet ate and with net hyl 2-phenyl - 2-bronpacetate to yield
nmet hyl eryalmt(oéeq:ntm&pyérb hbdh)m mathekiad (2.6 9248 mméies) Whdisabived in Kmif SFeth@vdi Ng t hi s

met hoda'zd PFG b E mglssmbswumltdﬁetaadwmddddamls to .20
yi el é " m? vl"ﬁ!“ﬁ@'esw 25mif gthanphover Jynioptas o 150
yi el _d i‘ o;tg eI ' o ﬁf'afwgsa“mddmsa terggt;;z byt anol
tO yI e ){ 9 hﬁﬂﬂ?@ 3&7}% eentlre
oe.@aémlcmmg.taahewoa r i c%rd?a%l @a esﬁe‘a 'oRiduétna

WI t homeédayi to émpbﬁmyholﬂnn,b%mﬁﬁﬂw &idbdroYHe@hiBrofded Biihnt. Product fractions were 10

2- phenydmlﬂnqdznqcbnwmtdg/ﬂo)aned Finallyldissdiution ingthy| acetats unadgrivershhvartua magragiianone
to 25 §ytetegndyue E}A‘*)moww@mfeweat ofecainde 181aioundai 8101138, 124,

chl or 022 E% 83idr (KRy): 9 '§r2d7 SW-_25 pyridyl)ethylthi oacet one. EXAVPLE 16

4- (2l QKPS - Pr opyl t hi orret hyl ) pyri di ne 30 Undera ni trogen

at rmsp RhEY ,cg;yﬁﬁ;i,,y,_le}ggy,%ggt one (9.10g., 50 nmol es)wasdi ssol ved in 130 - .
of 30 WUnbérainih@géne@REspRYFE, sedidi Relhoxide0lB1g)) 16 Rinfolt¥Avds dRsdived G 78 mi. oflinfigD! €S,
1. 6 equibsvlule etimsolaedambled i anfiaslbbtyt. 4-RicopOinbricaptsh. (1.88 o5, TRnmoREOABYhI. 6fabdolaél NQ
occur r etanolss addedirdpyise ayes aprirexireatelyifinimutes ifdliowerthy alphatbloambeetbpbanoneB.0Siy., f or
1.5 4‘10Lﬁ”§"‘°’?ﬂ§' oadof vy mvtwm'\e tpddl ?i’cPVB'@nE'eﬁt"Pf&lVé@Imtflyte&ﬁheﬁtirﬂnﬂm'm | 20@s

S e e i ekt ,,r,n;gg Pifigionq g added

sl oW Yeth fitPatésv bif Ld cBft év thé& § gg{m Ee

Sti rr egogrddimately urv'biﬂﬁiés éf%leFHy eesreﬁ o, filferddladd @Meh udel

addizsi comceyiratid fold seltli.gng.). %rybt;mliaﬂmﬁlﬁnm&hﬂ meﬁhemgkvefp&rmdupmwaa f i caki on

was exP'F%Mth@ch?tnmfGnmel(bﬁcsﬁmm(rqmrree 5858°Ciir (KBPo§.92 ©18:7.00, We, &78l12.28 e sodi um

hydr ox13®#back- wash of the conbined chloroformlayers. The chl orof orm

soI ut| .EH’%@S dried (&ver {c&[ous sodi um sul fate and evaporated to yield
roxy-1-prop ¥: ayridi r,ue5§ 71 g LI s pnnr/[err]/TM3/ 8;

R e Ll H9 e sext ety oat) . 3 B lE
D20) 40 3.72 (s, 2H), 2.52 d, 2H) and123( 3

40 The Nyet!!sy@hhmvedévsmbummaema-swammarm treatineimcoﬂhe&ﬂmbwstﬂgm@lt%7 g. (2
* ol e)e‘b?’“P’F?éefeF'Eﬁa'b'%@sF% 2 m. of 1 Nhydrochloric acid (2 nmole) and
evaﬁ%r sol vent. The di hydrogen phosphate salt was prepared by 35

di ssol XbM4E>fc§ Iﬂ#:ﬁ%@ne(tflﬁaxgﬁeﬂphe .3 moles) in 11.6 m. of ethyl acetate,
cool i nguhdea ﬁ'ﬂf g diu &ﬁe%2§%1mag§9ﬁh§dléglb&l n(aqb g'ﬁ(nga‘tely 1%7 3
mol esl. bﬁ‘abéo]uuﬁetﬁﬁnolaa cobled@ dhyide bathed-RidoR mérdsbtandl 43 21 & mRloledli€d as . a gunmy
sol i4al. apviixinzatatr 3 rill F@bswlute etivans! wael shizield oveh@ppraxiniatelys riiauited Alftdr tirrikfoanC| ear 49
sol ut i ¥igitiopal#p 'B'('JPFG%HF'P'&YQfdlph%bfamommetmi@mmeyWéz 82igz 4 mmoksldamdi ng.

Recr ys?paf‘i"i maRly HA'- ?fra é%ﬁ}? b1° mmvreu'aw"nyenre mihosphat ea
it

erat rox g cogeeptyatgd to an oil
sal t [ h?%:’g) oli sal ona ’rec nc tral o .6g.).
P (i &-‘.FJn] | ith ﬁ gﬁ% %ﬂo
. , Swérd cdntbined blld stn?ppzv.‘? toad 6i ﬁ&hcry% llzed%nMu jon4wi c@&' at r]s 65
50 Anaélgtsmsmolynhuo)p meth@ahdatbphenbas (2,07 &7 m.384-65°C.; ir (KBr)13-3.9)5.95, 6.25, 7. 95 8.56\12.0
m e 183d 1&dymokss spectra: m/e caled: 213, 88 273, 150, 135, 184, m7az pnmr/CDCly/MMS/185,35 (s, 2H), rﬂ e
183 653 (SR 5. 3H7. 3.1(d, 2H), 2.7 (d, 2H), 2.0 (d, 2H), 1.4 (d, 2H)].
OXY- 2- phenyl et hyl t hi onet hyl ) pyridi ne Under a nitrogen - 50

at nnsp%;aeﬂ_pg ;,4",;& %x;,,tapé 0) - acet ophenone (852 ng., 3.5 nmoles) was
di ssol VERder Anittogen atm osptﬁﬁ éo%ﬂnﬂfrﬁ&%xrd@'(mlaobsmﬁg%%gﬁgém&‘ A6 AR of bdorld®- - 14
Mol e Sethahokand chdled to) 0-5%Q R-PadifRflercapiah €12 ¢S, 19I6mirhdlés) ih 8 mi) ofetHaRd! wasidddb e 5
-t eperainutestimd. Alpha-srambipanitroatetdpherone2s gr, 8.5 mmoted) i 20 miloflkatin ethahbEwas @6t | 0Bg
m xt ur@dme'@omc%q- @e n@@newarmmormne-em Pure avdieft togtirdor apprbximitiély 6
st rr| ' w. % filtgre AN"% i@" %3‘%!9@96'”46@)5!1@% wast o the oil

S0 as m:g m b kg e '@e s et o
VS gf TSk fscm). aﬁz.ey 'V edm‘ifﬁf .5?“ gg'??g'?ggy gesic
with 9154? wqr Hm): 3- sscsss ss dar IRl7h te Wa's exfrac

chl orof orm The chI or of or m was back- washed wi t h d| [ ute sodi um hydroxi de,
dried over anhydrous sodium sul fate and concentrated to-an oil (0.87 g.)
which crystallized to a 65 waxy solid on standing. The solid was triturated
with ether and filtered to yield crude product (0.61 g.). 65 18
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Recrystal i zatlon from et hyl acet ate. gave purlfled

4- (2- hydr oxy-2- phenylethylth|onethyl)pyrldlne [0.42 g.; np. 116-[err].
(inconplete); ir-(KBr): 3.17;5.1-5.8,6.22,6.88,9.49,12. 25, 13.88 and 14.25.
I't; mass spectra: nfe calcd.: 245, found: 245; pnrrr/ [err]/TMS/ b: 8.73-8.37
(m 2H),.7.57-7.10 (m 7H), 475(t 1 H, 3.63 (s, 2H) 3105 1H,
exchang(l.g with [err] and 2.72 (d, 2H)]. 5 2061928 B 17

S BXAWPLE 18 4-(2-(4- I\/Et‘noxyphenyl) 2- hydr oxyet hyl: thl omet hyl ) pyri1 dr ne _under
a ni trogerﬁ’iﬁvﬁ’b% ere, pha- (4- pi col yl t hi o) - p- net hyl acet ophenone (1.99 g.,
7.3 mol e P’ ’H@&/Aquhmazs . of_ stirri ng et hanol . Sodi um bor.ohydri de
(0. 45 g.

e e e
refluxed :
evapor at ecblﬁﬁaean:f B2 gy ﬁ‘ﬂ%ﬁtole ggro ihatel{! 15 l séﬁagm{fd o 1£%‘Em regh 5

was then &xheekaétiod ehixtire WaRREGto toohh tBiyiperatGre i dtifred¥ol oxlm-E 311396 s. ¥ h&p
was nade aisture wes filkererizing the §itrdie avapbiateé idxo b, iwhich s e dithitsgkaphed dnA00 @df éuiai &el,

et hyl ac et"&théh'WPﬁ%Emé%ﬂ "t-m%nl@flmhdﬂ -rigplvithiek-propidppeirana i2.13 oclbils IN(GHAIH : at5e
and coné® (%?3 ﬁ( 4 P37} foungt: ?fﬂ 97, éﬁﬁdiﬁ‘lgm-”’nnmlglri@ﬂ NSic: 10
W gh diet hy Vfgl ? taesﬁﬁl? % v}l"rfrllzllfcté' Hu’ oro et]n%Pyl ) 2-

15 hydr oxysirbieer B)(.&é Zn th ‘Ff - i

pnnt /[ err ] NBMZ—herogy- -gﬁop ome%wﬂp i me y a: It bromo : meF'nm

D29) , 6. ¥ (mlopy@hmethyl)gyr{dine, withtdromadcetaldeni leolIov&U}Jy aoid ¢ ta(vﬁhdfw Fsis) 6 15
1.5 (d, 2jeld4-picolyiBocetaBietiBe uith 3-HRBE- I&tdhﬁl t8vlélcl 4-P3-Hydioky-2-bulyitrioyttey Dpyridine,
Cal cd. [ &Y ifethyl2epromoacetate to yield ethyl 4-picolylthiogaptagqwith ethyl 2-ghlorgprdmionate to yielt\ethyd. 00.

20 Fou n d: 2-(4- lco'vlth|o)acetateanwtrgaethyl 2- phep|yl Z@rwacetate to yleN mqghyQ@enEanWug_)g 25

4- [ 2- Hygly SXalmaBirkbreltyrbIRRRGRYA dhEh bl 08 :
56! ol a,.emmme,arytf g oy sl '?,XE %‘};"};’J& '@ 's%'gzzt&ir‘f"zr b’° gﬁﬁﬁ'ﬁ’é‘t‘fcne 20
(0.45 g., plophithisremyip rdnr&ndnlﬁ!;tdbddm-ﬁuytaﬁw Qlefay 21(3'- Hy8ro lﬁho)et idiNERNiRS)
were di ss@fwhaﬂchlqrpplcﬁnmtem;ﬁemjnw zrmm&vrmbl)mdmalptobiaﬁae,oﬁth edpRehassel green
pH i ndi cat %%%ﬂm(vbldu@ﬂvﬁ BheByl-2y2{4tpytidviltethyithidac@iate, Withaalnhehaimoasetaphenone to

bl ue- gr%serY'erf"j‘? Zg‘f" pyrigebeianiBiclaetenpencogand it Blorasestonase vk @- dr opwi se unt i 126
the reacti*dn” 83 Pow (pH approximately 4). 30 Smal'l additions of the

" net hanol i (Ethd(Eolgen chI ori de. were nade, whenever the reaction darkened, for
a 30 per.isqgeiHpirond- 1heepyBnioméByppifiel On was then left to stir for an

addi ti caval Ur@etagitragen shinespheraitpicolyltibachtareds 16, 50 iRRSIwas iRbive@inaBo @i, bf Whi Chyg
was taken sUﬂ"Q 'HOPI@VH'coh@fSOMtnéloroamwe {976 ps Wchurotlese k€ equivt) eds dddédxaefully in .
acetate (:F 'amou t°ff1’1’fé'"%?ﬁ%’|"?ﬁ*eﬁ’eeﬁa "“aee'm@ undgenitrdgan ndhastbid reffus h
St at o0 A DA e e A ey

sodi um ghl@lddaSvas fn‘e@fi Q‘Mét/ﬁerqglﬁ d{é&ﬂ;}ﬁl\p\% ﬂ %) %}Fﬁ ditf IB?:%E%'H Lo

yiel d 35 dydreidy THodN Y fofindaich XJi G0 d“{ﬁ‘%ﬁh

m p. 135- ¥Buk&odiumrhy{nsiBae baciBwakh ofthentbined chlora"érﬂ la&&. (vas Hried

-pnn‘r/ DI\/SOO[’Q‘,‘P'I' ﬂﬂihﬁbﬂlumﬁulgte(aﬂld evdpPrate@tolyie{da(@-hybrexyl- plrbpyltrﬁorﬁeﬂ(w; pyﬁdﬂ)a 8xndg; (t,
& PROEOCITTIS:@.57 hpH). 128ﬂm(2w 3291)sexte1n W), 387 (s2H) dxchahgesivijth DO, -

Cal cd. 40[5 52(d 2 and123(d 3H).

40 Found: 1Nhyd“,’{,ﬂ,':,’°:'§;f:§f ey oo as an of ;% "9°3679 2 N’“°!?’E"§6‘ef'i%7@&§?>|£‘é Y ap
|

porati
44 1- Hydr OWedlﬂvﬁb@ﬂyﬂw&angpﬁéésﬂép@l@@B pMﬁerHﬂ?e(SOOg 27.3 mmoles) in 11.6 ml, of
45 Under athyliatetag esbling thosIioh ©, 0°ca,lapdnﬁ>gs(5¢°/41ih6@h¢'ricfahu @)13 B/, S RROEN PNE.6 vk of
g., 7.3smbllecratedse dit prdbitagd as mgud@nysolid. Methaddl 100 mig waé sudad) the nibacke Waimedto 45
b&r ohydr i a@e golutipn "dcTEe'mfaﬁmaGQ whighscrystitlizes! Gtathhmmm@tathmIpnmorﬂBothe
peri od ana g’) Vm%?esg_ﬂé‘@s‘{hﬁ'éﬁa"r[%?%b%ﬂs (KBH;2.95, 3355%1%5 8500l ed
and then § s 8.3t BE AT WA 2‘?) i 2 377 geete ) nade
aci di c gy t h 1 roch |c acid to deconpose excess 50 borohydr| de, madgo
strongly besysk: W t h ZO%ﬁmeHﬂNbMPON de, and the product nultiply
extracted into ethyl ®0B8acetateH The conbineal et hyl macwes.at e extracts vvere
back- ext r BRWEd wi t h satCd8f ed sodi¥¥n chl or Nefs2: dri edmen@8. anhydrous
magnesi unkfmg%tl and concentrat ed to an oil. The oil was chromatographed

on 60 ggp}eﬁ! /e ,;,}10,7;]9! y ” ane: et hyl acetate as. eluant. The 55

pr oduct - con,;,aé,g pﬁ:a d?% wdpRch ﬁé/ @ q@%qm%cﬂes\/ d diksolvedin

4- (1- hydr Qm’mllaﬂ%bﬁﬂaWI algoﬂaf QW J?bH;}' 34 r4 %e Was adQé After stirrin

pnnt / [ er r {of A8 at r@nBtetnperétdre, tBeH)eactﬂn Riix{urg wadIrbflusedifbra }6daThg Bsactibh ikt 3

(s, 2Hpp epoldgemewhatind thgn GVa?twate&el)an oiR Wrth tinyind2 h)drochio&iq aaid (4N:)Q mii) was ﬁﬂed 60
([err]): §°“Z'51°3h"5’"55°8€)t°(§°"2 '@a%a aad Bparping. Onge Bigitign wigrainpleiegnd there was no

Cal cd. - [ %fﬁﬂme o as i gn. the acld s made stro Iy bgsl ith 20% sodlurmh ydroxige

= d- precipitate ted mtbc Fchloroform ﬁb)a 5( ashed with dllu

oun hydroxide, |ed % odiu %c’onoe vﬁa OI| ).which ¢ I g? C?

60 Usi g Mﬂ@sm Qldﬂiu?'yheg Ildéyeg’imur%d ergéiﬁglew &33&9@8&?@ gzs € |§5
converted to 4-(2- hydroxyethyl)pyridine,

-alpha [ 2- (? pyr|dyl)ethylthlolacetophenone is converted to

"~ ~A -

¢



hydr oxyet hyl t hi o) et hyl | pyr.i di ne, and 2-(4- pyridyl)ethylthioacetohe i s
onyerted to 4-[2-(2-hydroxy-1- 65 propylthio)ethyl]- pyrldlne ’
‘ 19

B 061 928 B 19 EXAMPLE 21 4-(2- Hydroxy- 2- et hyI -
1- propy/thionethyl)pyridine Under a nitrogen atnosphere,

4- pigol yl tGR 2063 828Be (2.0 g.,1 1 ol es) was dissolved in 45 n. of dr¢e

t et rahydroforamand—cooted T 0 ferT—Asotutiomrof et hytmagmestumbront dg/
in dig Bé?t@téﬂtzm% from Mhyrtidktate gav@ pBYifisH B LR lro ﬁpl?éﬂﬁﬁqwﬂm%l)pﬁhﬁgfo 43gdi tion
Was C QR i tiegectiinconiphaté) il (RBr)18. 17/ S.1-528, 825 6.88, @8/a2128, (B.88ARIN 428 uf M@EBecRCr at ur e
and | ef/écalcd.: 845Lﬂourid;245appmrmDCMM616y8Mﬁ¢nr2w.7.sw 10 (at, B}, 40%5100H), 3168 h2Hr | de
(appr@)épf?at"éFVhwewlth)Dszd&a%l‘éd!“ﬂlo the redction mxture, which was then

extr%l %tsh et hyl acetate’ (4tines 50 m.). The conbined extracts wer®
extra LH{,@;{WL ;ﬁé),ty Q:J/l;] dr| ed over anhydrous magnesi um
sul f at 44@ itk Q;%tr% C’Lt igtn v%k |ac£tb°phé?1'oke(‘i"§§g ST RRBkGGRaPhed on

909. QfisssiVediit® ng S stibirige th%aouzlsaﬂmmwfde (006 g1 1¥eAbles) WaLdddad Bortiows8! 2
f or gg wnd thé mixape thn i@l yenBPdr 30 mipdibs. Tie miktu@aiab peaitaliyedoedaakeaporatddo Fr achg ons

18- 25 dnmess. \ummmd \A@mﬂdedmdvmam.ednwmylhm ggidified Withexdese X hirgeblofigacid] - §

prop |Ti1ﬁg%fepﬁ gpq:r@ fgtg ss lium qurl:onp;ea q / .extracted into e::hyl aceltzate .

:; g 3:35 B 2?? % traitlo vepa':f'cg e%f} r\gtag w 6H) , .
15‘ %yd thy h. |d 0. 70-7 z 172 4(s,?2'|7‘)153(11=|5 15

Skcéhanges with D20) s 3Fuf 2(broad doublet, 2H).27(d ands, 4H), 1.5 (d, 2H) ir (KBr):

15 C 63(25,%;25, 6.65, 805H6?1275ul me 197. Found

C, 60.5; H- 7.5; N, 7 5 me 197. By use ‘of the sane

met hodwklgdsy, al pha- t;ﬁivyﬁislﬁﬂ?éy'z%eto enone is converted to

4-(@g¥droxy 2- 20 g%gﬁrl-l- gﬁnh. ong'l‘ 1) pyri di ne, 20

4-pic 4 hi oacet al’ e is “88%rted -(2- hydroxy-1- 20

propylthlonethyl)pyrldlne and al pha-[2- (4-pyridyl)ethylthiol -acetophenone
i s comxampehet 0 4-[2-(2-hydroxy- 2-phenyl -1 -propylthio)ethyl]pyridi ne. By
US e20 4-2-Hpireaite4-nisbiteduletyihiorssthytlptridine use 2.1 equi val ents of

rTEt hyl réng W"[ﬂﬂ?'b?t@m%ef e. alphiy P'QP] F“eUl F"?WF‘GQ@B?'&‘@ﬁ% 186 motesladd t o

H iﬂe-‘ol of Q’Md\ef@{m uzlpd ateace of

2 [ 2 i g ETHF eaction was blue-green in color.
mlahc%w yors 683)& eIIow;v c(t? aHixnmately 4*. t h

sarre rise.t. 4) a.gsyrh bHctudJﬁd;d@Q\eﬁ[bftWﬁHé rﬁaammmbur@frhp Sdtidh BEURGRAsUM brom de
f or Mmebdvghtracsage@silwiich wasitakb® up ih-10 mt of witérlahdthe produteexirsctaiiitg ethyl@acktdteX3
4-(2- nws ) 2’1\ wed _gthylpp' 7Wg§madqmsh¢yqvylp)sptp@teqeomblcarbonate (2t|mes15

tutate ride, d l;jrzsu e?f}f’d’f’
[:2)I’ (()4 WM’ 1— i i3 6 yI-tg gt%yll?)mne 3479 mp1 y"c ir {KBr): gﬁyl 35
30 E \ E;Fﬁegn Mﬁ/‘rt Fnzgijp gps(%rﬁ%dts 1H), 8.2 (s, 2H), 5n1(tt 1H) 26(d -
atrmsp so'lum mathOX| e (3 7 g., 68 mmol es) was di ssol ved |n 45 m . of
met hammhly@sad cool edcaldd.: apHiRD086H,0: 4- Pi col yl chl oride hydrochloride (5.0
g.,480 mmol es) susp®helgdl in M.5.08 . of B9.3aet hanol was added slowy. Aasder
10 mi fa¥es, a sol ut$-8R5®Bf nettHs7:3- ner I8 propi onate in 7.5 m. of 35
met hanol was added over 10 m nutes. The reaction m xture was warned to roome
t enper, F\MF nd stirred for approximately 16 hours. The reaction m xture '
Was o I4(h-BYdokySrHhelyAL.pRBYIMImetiyiibYptineoncentrated to an oil. The 0il was,g
c hr omat wrgieatasdenitmdsied, alghb-(SpitolylthioBetbpiopheiine 12040 73 nﬁﬂimb"stwésat&gmm inM de o
wi dt h 20 ol ofwtiring/ethnob Sheiim berebyaltide (098 ) 124 mtmolds) wabadded potib@wise aver aitbact i ons
wer e GGMS? pRsidd mvdhee‘m ramuetm rsfluwﬂtben@tf I5hsu Wﬂlede)ﬂ h@@b’gﬂt’tal!ﬁd@) acet ate

5(? f The ter, 10 idic wig dro Io C ?:%:‘ cg
ride,; t ethyl
1 6 Eaf T %4 ﬁﬁ( ths um<¢ Ion (U ied éa?al | s:

ﬁFaus Qﬁrr ium Ifa centrat to he onl was c to hed on 60 g c? 1 45
Found gel with 1:1 hexane:eth{,acé? eluant The plddué-cSfaining fractidhs mblned and N1

45 EXAMpoktedIo yleld 3&1Hbydrbwymfeoﬂylp*rdwmmmhwomwmn A8y, ﬁﬁl Wmcmnshfmen

at nses [h 8kle7.0 (o1, PH, NH dxcRerdesvittdb 01164 (5r2H). 3.500 1l 2.7 ($.6H1 2.7 tro 2E5).5 (vagHIciool ed 68
[err] ‘C'ﬁ'séélzé‘?15(ﬁ<§°w50995n%ﬂﬁy?°°§#(4 pi col ylthio)propionate in 10 m. of dry
tetraw‘d]rofuran was ?gde S My. The reaction mxture was warnmed to room

t enpera FYYE and Stlga Fo‘t’ mnut es. 'gag. react gh xture was slowy

addgf rFbghg2d m . of Gf% 1 Nk solic 5r1$m)ved :h/,ggggltratlon and t hegg

not her |.i quor extracted with four 25 m. portlons -of ‘ethyl acetate. The

conbi nedkirgterrsethcsiolagy «f Eximpiag 161020, Apitalythicuetaldenydaistabvirfedtost (2 i | tere d and
hydroxyethyl)pyridine, alpha-[2-{4-pyridyl}ethyithio]lacetophenone is converted to 4-[2-(1-phenyl-2-
hydroxyethyithio)ethyilpyridine, and 2-(4-pvr|dyl Jethyithi loacetone is converted to 4-[2-(2-hydroxy-1-
65 propyithiolethyl}-pyridine.” - 65




55 concentrated to yield 4-(3- hydroxypropylthlo)pyrldlne [1 40 g.; oil; .
pnnr/[err]/TVS/T: 8.1 (q,2H),7.4 (+,2H), 55 6.4 (t,2H),6.3 (d,2H),1.5 @

(d,2H); ir (film 313562571951225u] Anal ysi s:- Cal cd. [
for COHI3NGs: C, 58.98; “oH, 7.15; N 7.64...60 ,Fo'Und: ' R
-C 58.77; H 7.11; ~- N, 7. 67. '

26 . @B 2 061 928 B ‘GB 2061 928 .B 19

20 EXAMPLE 24 4- (2- Acet oxyethyl t hi onet hyl ) pyridine
4-(2- Hydr MPEBAt hi onet hyl ) pyridine (1.0 9.) was’ ‘téfluxed with 10 nl. of
acetic anMf W%Vf?m’e"!}’"F’rB‘E&'Pld"""A{eE"e’!PYQ#'aﬂd| ng overm ht at roomterrperature

the acet | fo ﬁm‘m"?&ggszﬁv SiSaibosehomaiz 09, i i th 10
|nto chI oﬁ%éo':s 3 Blotwiy A ‘?ﬁa&,ﬂh‘% E' :zqgéo "ﬁﬂg'%' g&ﬁ%‘ct ed

pefaitre and@ft(taf: &idfor Ebdﬂﬁn hotirs ly 50
treated, oil)es st t6mheeadion aixdde mucamah&n e@:&au@ with bthleEb%at@(u .mwsb mL).The
chr omat ogrcembies extracBverp extrictesiwith saturgted satiutr thibRideyeridd ave bhhykiloos r0agDibsiurA Sulfate
el uant . Fuaa*twms'ectte AL %ﬂ (F}F ?Tbﬁﬂ' hwap chserasogréried on 9 goqﬁswthlgnl withyen silica gel

3

chr omat & é% ’%’gﬂ'@ﬂm\ﬂf 2 8“1'3&11"5'1‘%36?’9%:%? 'géefaét'%wﬁﬁeh%eh and 10
copcentra n Vi f oil;
pnm/ [ e” Bo b % s %m ;Fg 2 1. ( ;3 "bz[zg /{:08

hé same met hodol ogy, th e
fo_LI ovm ngadﬁisyl der| vacralcues,olc.amme pr epar ed from t he corresponding . 15
al cohol s: 4-(2-acet oxy Clg;g)ropyl tHav.&ret hyl )No¥.0i di ne, m/e 197. : _

4- (3-acet 5%‘9“’2 butylthl% ‘hyl )py'HEI?l ne, 1M.75; ‘m/e 197.

4-(2-aceto en th| one I‘ﬁ ” -

useo n is converted to 4-(2-hydroxy-2- . -

1;5)hgn( |1g°2%ﬁ E% r| i l‘;p%ﬂl f&é%‘ )&ﬁ‘ylth E gx nea t°4. v::lt:?: Viiz (2-hyd »
(¢] o Vo roxy-

- pr opyl t hmpnm/hyd:r)ammbﬁtmnpyn&n( 2- acet oxy- 2- p eny et hyI t h| onet hyl )pyryl dryne

20 4-1 2- U$ﬁ3‘-tf the xameTeethyddplogy, axceptoouse 2.myduivaleotst ethvimagnesilinnisromide, ethyl

20 4- 2- ag @c ti@ mcwrve'pweﬂ 412y 'e'#rhw-z etbyid trnplyigmetivilipyiding afdimetiad et oxy- 1

_ phenyl 252 Jl J to 4-[2-(2- hydroxy-z-metpy:l 1-prlopylthlo)ethybllpynglnfe . 25
e me -U OT phenyimagnesium oromide for

2 (5 Jeet g %’%m 1@@@ i %ﬁ%ﬁﬂﬂ%’ﬁ?“ﬂ ot pheryimegnes o

4[ 2- (2- aCSIoQ\)Wl fhioacetone is converted to 4-[2-(2-hydroxy-2-phenyl-1-

4[ 2- ( 2- ac piopyithpineiypyriding,) et hyI pyri d| ne and

25 4-(3soacet oxypropyl thi o)pyridine. By the sane met hodol ogy, substitutinggg
an equi V&FWPL&%UN of the appropriate acid anhydride and a reaction -

t enper at uf”% ’°P"t’1"’1€ orres onq | on| c | sopro i oni c,
: f mathanol
but i ¢, ﬁﬁe e bl ﬁw" e
prepar eé% {hadbi sWyﬁ $mefihhtshr Wit @5
one equi ViletBiol Wés aag&foybr 16 mnrﬁidsdﬂe re%i@pinw w db H ﬁnten'\p%%fr@ﬂid@ﬁﬂ‘ d

chl ori de, fdparpyaxinhateictbird.The tesaibnlinjxuyé washuitaéddﬂtmmda@amy}coﬁ&h@itédieam 8. .

r ef | uxi ng Thevil mesthormatagnaphed on 25619 otsilica gel powmblyingja dott angth, Withowigth caluros, smtnanhylbe
i sol at ed a°§fa Bt‘ﬁl" ueteontginipg frastions searcambingd and pupperategiowieldmestiv 3-én

conpl et49. p'g‘ﬂ. ?38 SSTZPZQB"QQW M balsch 3@ gy 27 At f‘ﬁé‘b”ﬂ?a‘é@"‘l"o‘?% 199
t r eat ment W|t excé gs of aqueous sodi um hydroxi'de, extraction into
ché or of or m.alyaiad sol ventau%faramwozso 25H,0:

35 EXAMPLE 25 4- (2- Met lepeeyret hy! t I @zvet hyl ) pys.dseli ne Sawhizsm hydri de (170 ng :
7.1 moiseBounflr om 340 m§.5587: 50% i S98er si onNi6B%i | wasvesd]. under nitrogen,
wi® h 40 hexane) was slurried in 5 m. of dry tetrahydrofuran. ‘A sol ution of
4- (2- hydr gxwet Byl t hi-omet hyl ) pyridine 40 (1.0 g., 5.9 mmoles) in 10 nl. was

added dr ORYY G QWb pyRhi M&dmd the mxture stirred for 5 mnutes.

Fi nal | ygo nﬂhbﬁﬂanﬂtr@ ({% Btbred REY-ak sdlbtion (2204 thi. T8RISRdIes) Waszoblbd to 8C. A solution 50
t et r ahy dr efmetas-WesoReiaprombthtd ik €0 Ml ofidktarabidréfiiafwasEBEY siikly. TheRGactighaCt | on

m xt ur e wenixture \agsiviarreeti th ooMitértpegetirg andatitleddordp oirates.('hé @adion dixturd waploari nat el y

1.3 g. \Mﬂdewo\%s;"yewwrrmwﬁe! [o'8 eagnowe bylflltnaﬁ?%et:emﬂﬂqr'mhbrcymﬁl‘:w withfouedSmant .
zug ‘;T;g%hconce ; ?dgrﬁgg?g@w w‘%iﬁ vt p H%J g}sogl?gm?ﬂ y g?ﬁgut 2H). 55
pnnr/[er r $ 6.3 (s 2H) ,-

(d, 2H), Anaﬂysigd 2H| . Bycd. R CHHNOS: rret hodol ogy, the foI I OWI ng mnet hyI et hers
can be prepared from t khesesr r esparmhsng al cujwdss: - o :
60 Found: C.58.77; H,7.11; N,7.67. . . 60



4- 12- et hoxy- 1 - propyl t hi onet hyl ) pyri di ne,
4-(3-acetoxy-2-butylthiomethyl)pyridine, 50

- rapyl t hGBﬂﬁﬂW}’ﬁ.)ﬂpyri di ne, 4- (2 net hoxy- 2- phenyl et hyl t hi onet hyl ) pyri dete;
55 =1 2Z-(4-met noxypnenyl )= Z2- et noxyetr hytthiomettyt j pyTTarTTE; u
55 4- [eXaNBidmaxy- 2- (4-ni trophenyl ) et hyl t hi onet hyl | pyri di ne, 4 (1 -nethoxy-1
- phenyi{z-Acapoxpéamlithiometipidyydingyr i di ne, 4-(2- et hoxy- 2- net hyl -
- pr opy | 4(2iHgdrexviethythiormeathid)pyriding {1.025.) (W reﬂthdwmmyll dflacetis sﬂwhqﬂdpp; Bhalime, 60
4-[2- Azterrpgnﬁlgg gttrqqnbtfw !eptyg ¢¢§1:qu hmge was evaporated /n vacuo, the residue
60 ] utﬁ?ﬂlﬁ? ;ﬁ%‘g F? nate, and tI;_elproduct extracted into chloroform

e T

ed on . %g%} inin §

Under p?odﬂétiﬁf@ﬁ%ﬁ\thﬂh chrﬁrﬂ HBW%E Wit me a
di ssolculasined"ans&naémraﬁ& tosﬁeld‘&(lmebt R itHiomeyIip3ridihe (800G k:DGEmQQ/O ed in
an i@ e: 1s,13H), 2.3 2HE AP 1s02H) S@H02H) (2. (84H 1.4 (d02H03  nol ) |n 6 rri of 5 absohgte
et hanoIBV\Amamld'etﬂow tb&fpi’wmetﬂldyﬂvsﬂmmytbesrepﬁedfmmt}necmespmylhwyr| dine
(3.222 °“°"G 03 mol e roximately 20 nl. of absolute ethanol was

“added o‘\'/‘ ace 'pFﬂ?K E’tlon m xture was ‘all owed to warmto room

terrpberai( r;,getd';‘ ,gh{o yyﬂiﬁ, idikey Nours. The reaction mxture was concent[atede

to a m(e;Jscng op&a,.cgn&hyna'ﬁ@mgll was diluted with a small anmount of

chl orofﬂnmdnw-sicétengﬂﬁwﬁ&mmmbﬁmrred | eading to refluxing of the

chl or of4ee-ajetaxpnd-prinyithicaretyfyvidime. on silica gel, with | arge vol unes of

chl or of‘U?ﬂ‘ie&?’mz'IthM '"MI"Q‘SW')BY'@FWM 1% et hanol as el uant . - Product

con¥°a| WE W) RANAO B’“P’H P’Q‘PV’&"lﬁant) were conbined and 10 20

evapor XV' y mqo )It | ldme

4-1 2- (?4-,(}3_)‘ 1 p ;:,a, ‘ne 12.49 g.; oil; me calcd.: 183,

found 41[8&-acetbxy(efhwkmi))etm81pm|r% 3.52,6.23,7. 07, 9. 40,9.57,9. 98 and 12. 44
;mm#[[zﬁac}tb@ph@vaso)gmﬂpﬂmyneaﬂd 17 (m 2H), 3.77 (t 2H), 3.57 (s, 1 ¥4

exchan %aﬁﬂggépég%@ '0)92":8'!9i 4H) qwaqg]tfzfé7?‘b?thng§P op te'[%.daThe met hod is

i mpr ov idanhydfideandia i xt ur e

of wa{Ef; gg e };"{ PF gbp%ry ?ﬂd8P8P8PHH°'|6ﬁ?Ss°8'°F'§Sgg'éfB%tPg?‘ﬁH” "ﬁ!ﬁ"‘f he

aqugpuSy ﬂHW etr@sw'naﬁg b biresdMdd Wit oRE Quivalent %@clwﬁhﬁﬁ)&g)ﬂ:rgﬁgnyl

chl or emem) |§8b&ﬁﬁﬁylaﬁlendhx$d’ty&ﬂhﬁi&|déd iEdbutyAd eMoRitesk beRaYIdbRdRlirefikihg dr I €d ver

anhy dciosfoso th form theiddrraspondiegeitess, Theppridcts cn de isalbtadis Iﬂdrbtmd)idesa‘ltoby pl acement

on t heemgviliofspiugetwhenteastion isieproplete.Jhebydrastiorierseltstchrybegpivertedth thedreobast 1%

net hafRsm by B?‘TH&W%E“%?E‘W&%P%GVPW%W hyfireydde; axtractige intaghigfofiqsm, and solvent

2- n (M 8phenol to yield 4-[2-(2- 20 hydroxyphenyl thi o] et hyl pyri dine,3%ith

mer capkeapgigne to yield 2-(4-pyridyl)ethylthi oacetone, and with 20 nethyl

2- Mer QapMemsstalmidnemlsiaiky 1 n nmethanol rather than ethanol solution) to

yield I’%ﬂhmlhy&}ﬂ{eﬂ?@ﬂm Py mimdiek, froin 34t dilicojoeiisparision inoiiAbERed; udder ditrogen, with

4- ( g§h|q'y¢ctlh P mh-gtqqx/ﬂe driofuraghi Agolution of 4-(2-hydroxyethylthiomethyl)pyridine 40

°P Wﬂﬁl%ﬁ@k‘i"@em@‘l‘"&%’ rgd fOTQ'Z'"FH%I es) wa

25 9 é9
d| ssol d °"‘8 9 "é°' fte MemiKtE® _cool ed %
s"r ms&:%a fﬁmé'ata '.'ti o rargasel egg a"°' a "“a?'f”ﬁbsol ute
a

et ha b a ngme& to%ramqmam PAhis Qe R L o a’ifﬁms FFrethy
brom dem(/dnc'r'ﬂn,g;/t,wnepaaeé M, GEN2H),S.34$) 280) 2@y 204, nam j.di ssol ved in 10

of et h#@ytle saneiméthadologyl dedolowing neethyl avbersrab bd prepbbed HomnhdtairéspondingalcoiaC t | on

mi xturé"(@vﬂ‘gma*ﬂ bwevev'tb'emmwwww stirred for 16 hours at room tenperature.
Sol i ds 4‘ V"Fl"P't ration with di atomaceous earth. The filter
cakﬂ’ vvaé ﬁ;ﬂg A 'Tjet J-and the filtrate conbined with the orig¥hal
fi Jh |?d9f.dmérhe resulting sem-solid was taken up in

approx|4qnh\e{hyxy35pra$yuh.eﬁmhﬁfpk,hmmg chl oroform solids renoved by filtration,
and t ha-(2-methpatZprecyi@iyithiomethd)dyadies) oi |l (1.64 g.). The oil was redissol ved
in sshl dridfdamethaxyrheatirmethagyethyithischetimiipytidige,. of silica gel with fractions 35
of (2-mg P’EYn’e"" 'I°P'Eﬂ9¥'é‘f€1"v't"|'?f§etb\f"8 iinewas initially chloroform then

chl orof"’cg ME hl‘}"’fg} ine, 35 181-220), and finally
T "Vclﬁ‘g"’ﬁ'%l i

chl orof 320). Fractions 161-229 were

congy 2-(2% et iRfobet am20, and evaporated separately to yielg two
batchea—tmfz-mai’fgf'nz ws.om?yggﬁmduct (0.42 g. and 1.09 g., respectivel y)g’ The
| arger batch, which contained sone solids, was taken up in approxi mately 20
m .



of chl oroform clarified by f||trat|on and reconcentrat ed. to yield
purified 4-(2: hydroxyethylth| onet hyl.) 40 pyrimdine (O. 62-g.; oil; ir
(film: 3.00,3.43,3.47,6.,29,7.19, and 9.41 u; pnmr/[err]/TMS/B 9.20 40
(s,1H), 8.75 (d,1H),7.43 (d, 1H), 4.17-3.33 (m 5H, ;iH:exchanges with D20)
and 2.47 Ppm (q,2H)]. By the sanme nethod, 4-pyri md"S'/' met hyl bromide is s
reac-tedw’th 3- rrercapto 2- butanol to y| eId L 3320319235 21
to yi el d 4e hydroxy 1-'— propylth| on‘ethyl)pyr:mdl ne W|th o
2- mer capt oﬁ})gg\gfd Dehilotbebubyriaiy dr oxyphenyl t hi omet hyl ) pyri'mi di ne, 45 W|th

et hyl 2- ner gagdr 9aG6deR bendspheyd, eudd.nﬂﬁaudx.&u(ehpybs b6 WalBEdalbd i BOMAERLIRNE
Wi t h et hyl abselute éthartbarciali solotianxiocledih @n icObayt. 2-Mdrcaitbathanol (2.34 g., 0.03 mole) in 6 ml. of

2- (4- pyr snal:dglhm byl Wi adyquiroveriappretimateinb mimutes.Finally24-pildpwitin@ 3:2fe4 Gemateliret at es
to yield eR I°f*£°5 "4 P@W@Pgﬁﬁﬁﬁ’m 1B minyte %g{éefygt;@O W’fé&"ﬁ‘%ﬁsh wegsq ers
ol

are pr eparggs ?heogl as Hu edwn oroform he red Iea ngto
et hoxi de fn%ﬁu d‘ jﬂ‘ta%d% éﬁ' e)L(é rQIs%igloroform aﬁ'cf‘nally
4- DY i i oglVdrhBR& nt .lnamm@@amwrs ctlm.a RiRY hactorERtdnAo R ShuiiFwer@coribfedand
1- (A- pyr i navelydrated tb yiekdiiedee bdal ofk-[P{PHydloR@ely IS eth i Ipdridvel 24955 lolirhve caled.: 183,
3- mer capt ofovreh i&3niatfignit $10/3.45, 8l5278.2317.07, 344, 4.67, 9.98 and 12.44 u; pnmr/CDCIyTMS/3: 8.53 (m, 2H),
pyri m dyl n%ﬂﬁw Q"’r)r|367 b»r%ibﬁéh(a.ﬂél gxplranges mith RaQ). 285 {ra,4H) a!#éﬂ?m!!p(aﬁ%m it is

Ml I ngg f wat d
Fz)r ?Lell;,sglpe h&i CP'H (¢) Fﬁ‘a{'ﬂﬂ‘e Mfd :ém?gg{?eﬁg phase glfrjtlﬁer extracteg?iv;:\aci‘;::oform ‘1§
h d chloride, dried
55 Enpl oyi gag.u%- S &@@f&?ﬁ"’esi -t S e s 39";53.&».311. ffb.?af Bilitea
chl ori de EtiyOith Qhib@fdrihA% nReHahdél! - mercapt oet hanol to yiel :

4-12-(2- hydemyﬁrdtyﬁdtww@mipyﬁdrpygreatteamth Divisfraptophidiial tyiet 424nt anol to yield
4- [ 2- ( 3-2hyhdmxyphEnvithiolethy inyristiret With nhqusaptonéetting to, vield 2-(-pyridyllethyithioacetone, and with 20
3-ner capt omethy seipgsatats|ipreferaly isirepthenel satiiep thao ethanpliolysign) toyield methyl 2-(2-(4-

- propyl thi ‘B’f’@‘f‘ﬁ #¥W%i ne, with 2-nercaptophenol to yield

4-12-(2- hyM@Qpnyl thio)ethyl ]pyrimdine, 60 with ethyl 2-nercaptoacetate
to yi el ggeiPWydresedkioathjiBifiy&t Nyl t hi o] acetate, with ethyl 2- 60

mer capt opr ophdeRsihitoded atyiosbHére2éddiin rietihoxide f-19'3), 22vhielyibs) dbddidsbitiddan Za2fi Fnat e,

wi t h et hyl abSelyuthethgriol, 2rd thesticaghsohsiortomted intap icy beh d-l\&rthpioethanol (1.56 g., 20 mmoles} in 4

2- phenyl - 2nf Qfﬁt’wl '1'34'??‘ b jdded) etmpmxa@éﬂése&r@n-etmﬁwd@r F"‘b’k’!ﬂé‘?v!sb'am@e 3.749.,

' pr epar egb I"?“ln‘:lat @ritlan l]?!ig l gll’ \? tr perature O: Sﬁ] 30
et hoxi d f ch%% atomfﬁ) rﬁgl%l % %ynﬁfﬂhanol and the
1-(2-(4- pymdrm W ﬁ%&&@ﬁ\d pedfiof Reélitig SRI-SoRvaAseh QPR L O
yield 65 hpb%xﬁrﬂlt% Hﬂoﬂ&ht)xﬂfngbkhinQJ srdhhﬁéﬂ/ﬂyam&h&f)%d the filtrate concentrated to an

65 22  oil (GR g. Ve dil @B edBssolved in chloroform and chromatographed on 71 g. of silica gel with fractions

22 EXANRE Bf29mlv qu niee plyant majmtldwh}apmsheAemw@r 5% orethanol (fractions 35
met hodol og{f' 380 Y{i foformyl ™ ’Bethatl‘s’ %ﬁ"‘& b'l“E‘héZ‘%‘ﬂe
vely

t 0 latl l p d ct( 42
with 2-chi 9g.; re %pogE ‘fﬁg E onta nedg s:dsr\?vas:aekynzr anp |matgla ml.
4-(2- hydro&% 41 TVAI NV ICe o =N g W VA g M bﬁl@ntra\@d nﬁ I.Pil I'WJ’ il \?f
4- pyr i MigglydyRmidmslid. 6 0 EEE MR 3.00)348, 27 (80 VB 8.3 £1f; ORARRBAST

al pha- (4- (s, 1H),8.75 (d3HPY.AS (] 164y, h1BS. tcwntm cu) a«:ﬁﬂng&fmlh@m,anm 47h ppm (q 2H)]
-algpha- br onoBythemremethad.dtnyindrioethyboonyies tadedivith-3(rdercapto-2-butanol toyield =
pyr i m d | rAd@ r@m tylgblﬁggt la’@élﬂ& ﬁmg;aptmﬁlwropanedlol to yield 4-(2,3-dihydroxy-1-

al pha- br orﬂ5°pb’ ?tByéle Ga &ydroxyphenylthlomethyl)pvnmldlne,
le i dﬁ rmi E atpt I;} Td ﬁé}ﬂ%nf {4 nml l:%:lnbﬁetatﬁ& with ethyl thWI Q_phenone tO
yield al phﬁer foa&Yd‘té L Fuﬂﬁbl Qﬁmﬁ:etai@“(\klkbn@fh Deters are prepared, it

2- br onpac a priferabie toysu .dean Guiyent 6¥is drﬁrah dx¥jtetdt isoulivt @bthbrade), With ieichpt@dcbighe

2- chl or oprtopield Apyrimitymethgihibacdtqnd. vyithri tphergiy1- m#p]dat:éwr@)tTN apl Grmtlmldalndtmltm

et hyl 25 Mazetonemdw*bmawb}raereaptqer jopptgito yield methyt 3-(4

2- phenyl - 'Sr; PWFWWP’H@PW Wherypetvde "? HPFRAP I Rrpferable tosubstijute 'b‘?"é‘ﬁa'rf‘é’d

it is prefé e to substitute an equival ent of sodi um ethoxide for sodi um
met hoxi de;exal@le 4ghe correspondi ng nethyl esters are prepared, it is.

pref er ak e-fpymnibafeinyticoeiedbanol for ethanol.) 15 EXAWPLE 30 . ‘65
15 Reduct i cEmmdyirg\tiid rmatibidaiegyess Exeantpledd €0Y, 2Harpyridigiylidthy! dRintidailydrocitlortieiisgencted
procedur e with 2% 1ogtga®l tamigldBg2- (2§1yﬂpykye§wltm@@th Jpyritineqwith 3-mercapto-2-butanol to yield

pyri m dyl rfb[{a’ @@thm)%hwl]gvr%ﬂwmt apto-1 2- propanedlolto yield 4-[2-(2,3-dihydroxy-
4-(2-h xn 212 nm hengﬁ.I T"d phenyithio)ethyl]pyrimidine,
y e t}) d e p T £ , with ethyl 2- ' 60
2 (4 py rﬂ\(gy 409 t | ioh&te, with ethyl2 phenyl-2-

- (1- hydr Giete toﬁtfefh‘i)é‘t i Ild@fm 2’ [2'-(% Inﬂ@wl)etﬁ%fl\}d]ac&ﬁte el Bth{l ¥iters are prepared
2 p he Nyl - Ati§ grefeiablie k6 sl ydricapd dmehm.h:l@.) anfdinbdf €odiutn @kdxide fdr &lﬁldmﬁht()ddephmﬂyl

20 hydr oxyregr topah*qymw%d 1{ g-yt pwqqr@uyhehyltbbhydtone and with 1-phenyl-1-mercaptoacetone to yleld
2- 12- ( 46pyritHrrRyymickbettuithinl-bphepdecatore.i s converted to 4-[2-(2- 65
hydr oxyet hyl t hi o) et hyl ] pyri m di ne, 2 [2 (4 pyr| m dyI )et hyI t h| o] prop| onat e

- .



EXAMPLE 31 Reduction of pyri m di ne-ketones 30 According to the sodium
borohydr| de/ sodi um cyanobor-ohydri de reduction procedures of Exanples 16-20,
4-pyrim dyl met hyl t hi oacetone is converted to 4-(2-hydroxy-1
opyl t hi onet hyl ) pyri ni di ne, 1-(4- pyrinidyl nethyl t hi 0)-1 -phenyl'acet one
converted to 4-(1-phenyl-2-hydroxy-1- propylthionethyl )pyr| m di ne,
' aI phe- (4cBYrose8y8 net hyl t hi o) acet ophenone is converted to 4-(2-hydroxy 23

pheﬂ_\y_zl ancull % h| ot l’\\ll \ n\lr l m r~|| Ae-— v
al pha- e()&nﬁ*ﬁésm dyl rret hyI t hi o) et hoxyacet ophenone is converted to 35
4-[ 2- hy, ,W,”g?,{yﬁﬁ,gp;,};%gphenyl )ethyl thi onet hyl ] pyri m di ne,

al pha- (Acchiink 18 th/memRédolog} BIERImples 11 RP1ETH-dyFiRRey fanistedefiBWRA L €d O
4- [ 2- Teydioevethaiol br2-Brbio e enyhéle:kwﬂyﬁhkﬁmhhumkﬁﬂ%haﬂm %ﬁ&bﬁe{oﬂam
pyri snvda}d 4pyriny vtnlrﬁtltyt o@ptowmmmma hremaaostoghehand td yieldlalghh-(4- 5
- h dr 'E'Y' 'Q’ P'tv wttmmrmn) miethpxliacatophdnone to yield alpha-(4-
Wmoemmtr@cetomng@iw Inhp=4-

. pr Op ‘dé lt Clray | lp zbromoproplophenonetoylel alpha-{4-
Y éﬂ i: % oacetateto |e|d% %d:y idylmethylthio)acetate,
( gfyrw.ime nite Sthilth . d ethyl 2-phenyl-2- " 10 :
(bPonkvace tﬁt\.( WBWI zqtpvﬁﬂllﬂfn%i"hﬁlb)h e ( stirdHrdSepared, itis ‘
40 EXAdkdRirsbléxg sdhstnmeran eduivatentpf sudilint ediscorieNs o saasiu nWéthdi’ﬂldil: ﬂﬁbnkﬂc@ﬂ&b‘éondmg

andpy mhetiviiéstees asenrenaced/itie preferably te substivge methérotiior egpnoldf Exanpl e 21, one

eqw v of net hyl magnesi um bronide is reacted 45 w th. »
ﬁ m” sg tone to yield 15

" (21 ,@% nqméewt tﬁ;ntwts)s GreWi 2.3 45

1-(4- Ilbyﬁdwimvlﬁlﬁ E{aﬁll nvered ? “H rum?ttilyt?e, ethyl or methyl

4 (| - ph@pytimidArtiiais)orapi diiﬁtfeiky:bnv]artedlb itftne, em.,m

péoa rethypdrphieny!@y4-preintidiirtdthydthialbedtay iaeurmemdtta-gupaé:dl-zl (2 hydr oxy-2- phegyl -1

- ,— op %ygﬁwggﬁ:f p\qumugqrq]ghyl a;,[i[-qq—pynmudyl )ethylthno]acetate is converted to 4-[2-(2-

0 rimi propionat. nye 104-[2—(1h d -2-
e e e e
- 1 226 4o il EFoRY ,,am,tebne toyi e i MR reésff?"‘?"ﬁ‘et hy -1

- pr O pylthia saau)eeﬁdu;dd |spi}§olumdib RAuca it kéitohds of Examples 27 to 29 to the corresponding alcohols.
1-[ 2- )S‘;M@g“ m dyl ) et hyl-t hi o] - 1- phenyl acet one to 50 yield 4-[2 (1

- phen WAdr oxy- 2- rrethyl 1 propylth| o) et hyl ] pyri m di ne.
GB206 fedstions f"‘””"’d’” r| m di ne esters Accord| nggto the met hods

of Bxaff ,t;,‘:; D s <$‘1 ;;; ;;W g“om D@f’ mplgg 1620, 30
ahydrip Q}]m&}, b e,s g V s 27 32 are
conv e biopgthicenat epye.amesﬂmda Bgmesmétsynhiorsc oph e BV 1 kt@z HyBlo W ng
conpoahehgletayithiquresylipweithidine, alpha-(4 pyrlm|dylmethylth|o)-p-methoxyacetophenone is convert

4- (3B 4tvdropet !tMWP!LeDYI ¢m¢mdlpvremdme alpha-(4-pyrimidyimethyithio)-p-

4- ( 2. ttrBrP:la ?9?{) ij plffp;@ﬂen@)ethylthlomethyI]pyrlmadme alpha-(4-

4- ( 2. \%ﬁgg ?’{q 4% ;:xy -1-phenyl-2-propylthiomethyl)pyrimidine,
ig]aceto, |sc Q yithio)ethyl]pyrimidine, and 1-[2-
ﬁl?ﬁ‘ﬁi ‘L @ -phenyl-1-

4-(2- tﬁ&hH et

4- (48 Wb i) N BErink uﬁlomehl) ©

10 4-(2-isoval eryl oxyet hyl t hi orret hyI )pyr| m di ne,

4- (2- BEM I36xyet hyl t hi omet hyl) pyri m di ne, 4-(2- acet oxy-1 &
- pr op?‘Ftt"gi" Wutﬂn'e!me&ett;r@swévmymee yl t hi omet hyl )pyrim di ne, -
15 4. ¢ 3>

15 ¥

4- 2- ( BropRloREinghoIH : .th. SRy ﬁge cthers
20 AcolﬁnhdHFkQOdVDhlbl’ﬁah\ilﬁfrrhﬁlan amhe dymautht:tm)@sa.adn&oa& torg' odi de,
t he ahwtwidphgnyebbutdthiomethidipnimidis, With 1t[0-(4363/rlﬁri®l)étwnﬁnerat:%e'&&,néldﬂﬁ[z (2-.
cori%e m “Wbt V'@@!eéwﬁpwmtmmh wittnhi2d4-pyrintidyl)étbyithiphil-napngiaestqne epar a:
4- (2- HeP t'ﬂyt d&’fié‘?ﬂVF"ybyﬁ"P?M“b'Phﬁ‘Y'MI'(‘"L""WBt hoxy- 1

-propyl thionethyl ) pyrimdine, 25 4-(1

- met hoxy- 2- propyl t hi onet hyl ) pyri m di ne,

25 4- ( 3- met hoxy- 2- but yl t hi onet hyl.) pyri m di ne,

4- (2- met hoxy- 2- phenyl et hyl t hi onet hyl ) pyri m di ne and

4-1 2- (2 met hoxyet hyI t hi o) et hyI ] pyr| m di ne. 30 EXAMPLE. 35.

3 _

ethylmagneslum bromide is reacted
A (9 ?gl%t yl 10&&1 ﬁﬁ% %}E%% h[ggﬁ} g.ﬂ -ETOHEth hyllpyrimidine, with Py
ohe

0



Pyrim di ne sal ts Aci d addition sal ts of the pyrr m di ne al cohols, esters and
et hers of Exanpl es 27 to: 34 are prepared by .di:ssol vi ng t he pyrr md| ne in.

et hanol . An equi rol ar- anpunt of the desired acid is dissolved in a separate
quantity of et hanol. The two sol utions are conbined and the salt

preci pitated by the addition of ether, or 35 obt aisned by Stl’l%pll’b% g;as

solvent . BIn this manner, the fol | ow ng salts are prepar ed: 23
4-[Z- hydroxyet hylthi oret nyl ) pyrimdinium di hydrogen-phosphate,

4- ( 2- hydr EXAMPLEA3! hi onet hyl )pyrr m di ne hydrochl ori de,

4- ( 2- hydr rgjmidinglestéF onet hyl . pyr| m di ni um p-tol uenesul f onat e,

4- ( 2- hydr oxA&PHpe tathe Reh - P‘Er?ﬁ' fHEﬁB%‘&?’Pt?r‘? jfl ghlorigle, acid ahydride or
4-(2-hyd dsg :e{ F’f eE iﬁ' P xla ﬁrﬁf%{\[vgrted to the corresponding esters. In

40 4-( Z-éce XY&5H¥hitkle py,re ne hydr ochl ori de, 8
4- (2- met hoxy@tphapidniibaamlhid n)w)bﬁmh.,ry um bi sul fate,

4-( 3- hydroxgt(-zautvwlo;d'étﬂiwmmbhyl)p}rmrimnm di ni um p-t ol uenesul f onat e,

4-12-(2-h wemuwm«mmmwn»}lwmmw ne hydrochl oride, 45

4-(

2, 3 dOh yhHi2oyRlgry t"Pf P %rr m di ni um di hydr ogenphosphat e. 10
45, EXANPLE g h'o rmaceuti cal conposition is prepared

by “bl endi Ndy,. rfe"‘? %W'ﬁla%ng ogether in the 50 proportions by
wei ght i ndigg Séio Qd?c\/ifylthlomethyl)pyrlmrdme

50 94- ( 21%ly da-ayerddpilbutyitmisméthyipyiyitingi Ni um 12 di hydr ogenphosphate g
Cal ci um car $@raedtexy-1-phenylethylthiomethylpyrimidine and 20 55 Pol yet hyl ene
gl ycol, ave%-agjéamk\@dwlﬂawethvllpvrimidifﬂ2 55

agitat eg Qtain a uniform powder. Soft elastic gelatin capsules
cont ai ni mBhﬁﬁJFﬁ&ﬁwdf Exanpl 25 RY e hétR oﬁ-ﬁeﬁh;}i 138i8e, Be 8i0GHoR Y rdpBred B} &Qﬁbr@é
60 (equi valre8z ateRomRitgith the torfestding methyiRbterd dn cmaann25thauarro@aglar59reaaed by
filling w téi2aretrmgyetyphiométeyipybuitihe, Of 60 the uni f orm powder. For hi gher
pot ency capb@imethoxel- ropm!!@’ yiysipisiiees, a | ower proportion of the.inert

wei ght , ﬁ% dr|ed solid mxture so prepared is then thoroughly
hg Llabra

i ngr edi &t s §“e§h’§ é? F‘ﬁdr"tﬁn of the uniform powder for . 25
encapsul atrb m:% Tﬁ% 'mnjme%d capsul es t he anount of  inert

i ngr edi ent 4.b$2 ‘L@Etﬁ iR &t y fi 65 standard sized
gelatin capsules with the desr red dr ug potency

65 240 EXAMEBEE B 061 928 B 30
24 Al t er ndviimidingbattads f or encapsul ati on are prepar ‘ed froml actose and
cornst ar ch Aci a&d' ﬁQfF'EﬁV'BQd'!‘pa'@h?'é esterspeyl ethersgf Examples P to Bhare prgparestbyt a ¢

if desire 'ss‘lﬁjvhq?t 't"d"%f ‘ﬂ"bé“ 294t %F'@ﬂ‘t"‘%fd'f"fqeﬂegfl‘f'd'Pgsi% 89inad gemgtenci es
as abov gp,e X

tqutlx’ utlon are co ItIBHg eﬁ'&&ght i ca
corrposr on4(|2$,y<p5,e,p@p| ,,n,g“ iRRdr nypﬁme materr als together in the

proporti ons- (bwmmygdnwmsqeemyf)mei idire hOWochlonde .

4- ( 2- Hy dr oxdy@hindrbaykthgthisinfesHy) pyyimidiiivrn proluenesulfonate30 10

di hydr OgenWg@m'qgﬁyethynhromethyl)pyrrmldmnum methanesulfonate,

10 Sodi #n ¢ r‘")é‘ft' yethylth|omethyl)pvr|m|d|mum bisulfate, 37.5 Alginic acid - 40
-(2-ace '

oxyethylthiomethyl)pyrimidine hydrochloride, . .
15 Pol yvi ny, (EWeEh%lf Fg omethyllpyrimidinium bisulfate, 15 l\/agne5| um stearate

7. : * 4-(3-hydroxy-2-butylthiomethyl)pyrimidinium p- toluenesulfonate

157 After t hopqetgdror)etmydhibigthylipghhmiing hitrechipbi@s; hed from the resul ting mixture,
sai d t akd etal28divydrpxv-rgoRAhiomethyipyfiridintgm difysrogeripbdsphagui val ent to the freess
bage) of the actlve ingredient. In a like manner, with variation in the
proportlo B8y t ingredients if desired, tabl ets of 5 ng., 10 ng., 75

_ng . and 1% Fﬁ ﬁ cbf Bhag go\éutﬂ I%onaLfs‘EloR {sﬁ%%&@@'by bc‘?‘]aQrdm? fb‘g foﬁ!}&nﬁ& mgt%rléfgtoéeg%% %Rh base

i's prep? 50
4-(2-Hy oxyet hyl t hi orret hy pyri di ni.um

4-{2- Hydroxyethylthlomethyl)pyndm|um : 12
dihydrogenphosphate - Co-
Calcium carbonate o 20 :
55 Polyethylene glycol, average molecular . 72 55
. weight, 4000 . .

The dried solid mixture so prepared is then thoroughly agitated so as to obtain a uniform powder. Soft
elastic gelatin capsules containing this pharmaceutical composition.are then prepared in potencies
60 (equivalent to weight of free base) of 12.5 mg., 256 mg. and 50 mg. by filling with an appropriate amount of 60
the uniform powder.
For higher potency capsules, e.g. 100 mg. capsules, a lower proportion of the inert ingredients is employed
in preparation of the uniform powder for encapsulation,
To make hard gelatin filled capsules, the amount of inert ingredients is adjusted so as to conveniently fi |I
65 Standard sized gelatin capsules with the desired drug potency. 65

(



di hydr ogenphosphate Sucrose, U.S.P. ' _ 55 25

Tapi oca starch’ 15
#25 Magnesi um stearate 6.5 Tablets of the

ired potency are then punched fromthis blend. 30 PREPARATI ON 1

0/ 4- Pi col yl i sot hi ouroni um chl ori de hydrochl ori de, Thi ourea (11.42 g., 0.15
| @) weBB2083pBed with stirring in 45 m. of absol ute ethanol .. The 24 -

suspenmvrvm—hemmﬁvrerrw—mler—mmmmrm?mw-

di vi dedairmativedienilis 16 dntdpsslStion YpReplred frord Rictoseund dorgktarchin 4 fropdMich3B td o 10

appr oxo nwitk kryallifd@ion'bf talo ff desived) banbbined With adive mgradierd sieffiticpvte prolide potentieess Wit h

ext er repve3Bemiiad intarapaiimsved as necessary to avoid overly vigorous refl ux.

Aft%r sl addi tional reflux, the reaction = 35 mixture was cooled to

roo tEé?E

- 5
pi col )Hrép%%m r%a%n{j ica ﬁ[nag t&) lslfvr\%)talted J)Ien d\ghzegﬁlog\(\r%%gtenglsto\éﬁsl q tée r]
Ir

(dec.) 3 40 6. 05, 6. 14, 6. 27, 6 71 and 12 34 u). 40 Anal ysis:

Cal cd. for 4@7 nghB&etBHfEiomethyl)pyndmlum 30 40
C, #%b.01; dihyidrogeriibpsphate N, 17.50. Found C, 35.04, 10,
4.61; W'Um?ﬂ@g The sane method is useoF37t5o convert 2-(4-pyridyl)ethyl
chlori de t "g‘ | ).et hyl i sot hi ouroni u 45 chl ori de. ‘
45 PREPARA a¢' | yl mercaptan 4-Picol sot hi our oni um chl ori de

hyd chl or i d¢ 0.135 noles) was dissolved in 45 m. of water yith® .

50 s l rAﬂenﬂtoroagmrmngqéwe HEpBheaGd 'R rigiting iiseife, 6did tabits Bontaifing26 mgobe) | N
18 ml .50@dg. (adiredght equivarrahde the Erecljaied) Sithe activelngdadisnt. Byadikonsaritad, @ithyvatiBtionintté €S

duri ng:rqdort@hot)mdrtlmreqﬁn&l@eb@gawlﬂmfﬁmgmﬂ Mé/Smgl ahidy10em® pbtenqyiae alseact i on was
al | oweeeregdstir for a pr oxi nat e mnutes, at which tine the pH was

I
|nc?‘eas’§b°"F’|“6‘|'h°7°b{°bba8 9"’?‘\‘{%" '%Yd’b%/ F'P%Wefﬂ'b‘g'ﬂﬁl'i"ﬁrﬁf"e“?ﬁe pH was then reduc® to
6 by the slQuy grg\chl oric acggd. The oily product was
extracted |48}§%V W% eﬂ@m)m T . portions). The conbi ned ether extracts
wer e dri ed saviese, a.shrydr ous SOdI um 55 sul f at e,s8and ‘evaporated to an oi l
conggi ni ng Tepbdagrchwi t h a- pot ent nercapt an otﬁor (11.18 g ). Fractional2s 55
distillati M?gg%ﬂ}@ﬁﬁj’fﬁt? | ed 4- p| coI yl mercaptaﬁ'{5 (4.47 g.; b.p. 109-[err]./15

rch a, e Rf 0.65-0.7 when el uted with
4 err]?'LfF'e“Ytﬁedefh rrerca a §§h F'\"orrns a solid disulfide when

conjAgRreshraiTion 1@i 1. The sane rret hod i s used to convert

2- ( 4- pymidoBydoladuiopidnseidridenydedehiamdechl ori de to 2- (4-pyridyl)ethyl 60

mer capt Bwpurea (11.42g.,0.15 moles) was suspended with stirring in 45 ml. of absolute ethanol. The suspension
v@g heated to reflux under nitrogen and a suspensuon of fi nely d|v1ded 4-picolyl chlorlde hydrochlorlde

GB 2 (7 %1%"0'%""239'0’%@&*9 'pesedde grvfl 'Hexre;'ek de
( 2 5% ei in remo ry an\llé)tlu ka\llﬁ O;‘OU :’t u oursa iQeﬂa ﬁ CFa%?g m 35 Of
acet i Gicgiib 'idu ﬁma ;)dchﬂBndé@:% ¥ &tqdect)qrtke) suas eaiads 1a8d.37uxed for

about 62)2arliu)umg) The reaction mxture ‘was then 5 stripped of acetic acid and
acetic anhydride and the residual oil vacuumdistilled, using a 6 inch
fr aaa iABAlMYsion 5 cCAladrfar CNEN®RHG boi'l i ng at a pot tenperature of ‘1 0&C

and a head tenper at %obf [erftp62ar 1. O-was combi ned, yielding 305.9 g.

of an "Jé“?“ 43 i xtur eg‘ 0y pi co'l"f)i61 ‘acet at 5d 3- acet oxy- 4-pi col i ne. ?
PREPARA%'e%é]mQtpod‘}s Ps'e@BchrjlveQ 5 Wayqﬁyl)lamgrcﬂbﬁm 51@ pyndyl)eth lisothiouronium )
10 ﬂslihﬁmeyl acet ate ., 87% pure) was conbli ned w 3.01. of 48% 45 .

hydrobrom c acid. A spont aneous exot herm occurr ed, the tenperature rising
from FBERARAIDN.2 The mi xture was heated to reflux and refI uxed for about 1
W’Vl fegit u e 124C The re act i on_m xt ur en concentrat ed in

L’r";% ":l g'r ien Eﬂfﬂg‘/ i rg%ﬁ 133 f::? ml C gierwa addedz fooRos ol uge

gsg:r%d

e r e e 1 pwxnﬁ linin u atwhede ifhe he sn (e n( 33.
g., Modsodiin. tl&?;;HSvaB ek feddceVbS b9 Be@ioR@editiyh of mmasdcab.hd acial The aumrooﬁa wgs Of
cr ude ekwastediritsohan tterea] 25 oth pbrtiofRERYdQAIDINGiEtber 4xtFagts weteclyibd et aphydorus sodiien
55 sulfate, and evaporated to an oil containing solids, with a potent mercaptan odor (11.18 g.). Fractional 55
distillation gave purified 4-picolyl mercaptan (4.47 g.; b.p. 109-104°C./15 mm.; thin layer chromatography on
silica gel: Rf 0.65-0.7 when eluted with 4CHCI3/1 CH:,OH) This mercaptan readily forms a sohd dlsulflde when
contacted with air.
The same method is used to convert 2 (4-pyndyl)ethyltsothlouromum chioride to 2- (4-pyndyl)ethyl
60 Mmercaptan. : ) _ 60



20 Under a nitrogen atnosphere, finely divided N bronpsuccininide (4.45
g., 25 mmol es) was suspended in 20775 m- of<sdry carbon tetrachl oride
(distilled from[err]). The stirred suspension was added 4- -

met hyl pyrim dine (97% pure, 1.94 g., 20 mml es). Benzoyl peroxide (0.44 g.,

_reflfux #Md irradiated with a 300 wattflood lightfor6 . hours The reaction
- ture was- then cooled in;an ice bath and crude 4-pyri dyl met hyl bromi de
(3 g.) H’E&Mﬂ@mby 25 f||trat|on and used diréctly in the next step.

25 4-Pyri om de sfurthe ur by di t

hydr obr omi C*?E?Itﬂe Né)ﬂdF v%éi bedt refluﬁ% E‘{E@E # ! gaceY:c? dS an9 rJII o'?aée{?}jdl ﬁi&ﬁgg
basi fica Hﬁ rrﬂ§ l?"nﬁgc etl % ﬁ‘eﬂﬁg@%ﬁd’cﬁﬁ&dﬂ@ﬁhﬂ@rﬁ 5
the pr Od rﬁré?a eﬂ{pb ﬁlreo Qﬂ&nﬁéﬁitﬁl‘b btbz°CSath 2iminhivas S

dried and &Mﬁﬂ@ﬂ Qte gl305.9 & GMar: 1Piiixturd &Fd- pﬁtbl@due‘tite arigi®-acetoxy-4-picoline.
30 PREPARATI ON 6 2-(4-Pyrimdyl)ethyl chloride hydrochloride
4- Pyri nmi dyPREBARATIONAOni de i s converted to the nitrile, then to ethyl

4-pyri i@ +5l€¢é)t’a@€"dethﬁé"ﬁb’?6'd2 4- r| 10
2 Ui st et R b,

det-ai | ed ! ﬂ%ﬁf dtIerrta‘:mpe:::u;zggr;gTr:zTeactlon mixture was then concentrated in vacuo to yield a
35 PREPA e ab LY Rt b0 161G BRIuE bich&, Oiiie RGgIBbromiaPsaamogl i ons 1
and 2 arg IRYESh &mmgeﬁu/ﬁa“strecévqagarwmdydnnm‘ﬂgd 4-fcatyitirahaidé ltydebbpynidetB3iyg., M. 15

mer capt an ma-1és°pywasrabdyiem:hgt#sta;luatrm@tﬁoamfuwﬂbﬁmmhwutehlawol -as muchybase is
enployed in the first stage 40 of the synthesis as conpared to
Pr epar at i oRREPARATIQNE t he free base of the starting material is enployed for

{
this pre ﬁ;@v%w?rg%rﬂgmos hsere mely vn%e N-bromosuccinimite {4.45 g., 256 mmoles) was suspendedin 20
c

45 1. A @nd (&ikeied P,0s). The stirred suspension was added 4-
50 and they G (O BEbUrY, 198 §.50haHRIIR). Banizby pérbaded0i4 g. IBairedles) Was tsenbdded 2;
Y is o- pheEh)ﬂh&Ja@ Thi 6102 reateidin was heated merefbyxtandinadibtyd withze300 watt findd light for §houps. The
met hyl gr otepgioamiktupe wds tp:’m@n bd i prygpbatrﬁafpd crude 4~pyr|dylmethyl bromide (3.74 g.) recovered by

- CHZ zs|-ﬁltratlon ond \GepdjtgctH

20 [err] IS4 Hpig ﬁth |sfu ? r,rlf I ign i lcéﬁa ractio the
: sod

N, with th%q %@ ﬁ%’:\g eth ﬁe&:h nE}Tﬁe ﬁ'%chl ekﬁ drdﬂmdefeﬁﬁfa}
* C L Mt erpunf product.

GB 2061 @28 B 25 PREPARATI ON 3 4-Picolyl acetate 4-Picoline N-oxide 30
(250 g. ) weeePdRsBONGed in a m xture of 2.51. of acetic aci d and 425 m . of
acetic anh%ﬁﬁeﬁﬂéﬂg&iﬂﬂrﬂhmpmwesl ovvlm heatt?e)g tlg_pr g yx dB‘r efI uxed for
about 22 hodf¥rimppEmenyRETTHIERS ¢AN and
acetic anhgéﬁ"?yg@ oy ﬁ'é"??f'ﬁﬁﬁ?rjﬁ i Vgﬁ Lentah 'de Yc['? 'gré' irbé"?eﬁi?qs
fracti orfat PEH'ed "EURETm. Materi al b0| ling at a pot terrperature of 100C.

and a headpggpRREFBAYre of [err]. at 1.2 -mm was conbined, yielding 305.9 g.
of an 87: 13 pyinkbynhan@meéagaecl yl acet ate and 3-acet oxy- 4- pi col i ne.

PREPARATI| ONTHe rhéhakisi Rreayatioisy 1ani dare hryelmb ﬁm@e 4-pyrimidylmethyl bromide to 4-pyrimidyl

10 4--Pi col yileamra/eeé RyBodrynethyfispn frrg'g ;eﬁeg’gbxfd'af“ﬁgtaeé tage 40
hydr obr o § f thesypthesye as SSPRAERGARTEP? 8'9 hé'f"fﬁ Ptff:eﬁtb?sga ERperat tre’r s ng
fr,cg:n'[err] *8"P8PFI™ The i xture was heated to refl ux and refl uxed

CLAIMS _ |
45 45
Lo 1. A compound of the formula: '

| . - Q\ .
N >—(C92 ) ~S-Y-OR, - _ .
50 = 50

and the pharmaceutically acceptable salts thereof, wherein n is 1 or 2;
Y is o-phenylene; propylene; ethylene optionally substituted by 1or 2 methyl  groups and/or 1 phenyl
group;
55 Tt _ 55

—CH,—CH-, or ~C,~GH-
I
CH,OH

60 where X is nitro or methoxy; ' _ 60
R, is hydrogen, methyl, {C2-Cs) alkanoyl or benzoyl; .
andQisCHorN; _ .
- with the provisos that (a) when Y is —CHz—(l:H—, R, is hydrogen;

25

{

1.8 mmol es) was then added, cautlously The stirred-reaction Wag hgadR8k t0 - o5



for about- 1 hour (pot tenpefature [err].). The reaction m xture was then
concentrated-in vacuo to yield a gumy soiid_whi ch was di ssolved in 1500

m . of absol ute al cohol. Crude hydrobro m M| ) 15 crystallized
on chilling and was recovered by fil tram Im“ I pi col yl brom de
hydrobromide (33.1 g., mp. 15:187.5-[err].y was "bt’ai fied by

- 4- Qﬁi m-ehH-reth ..yl brotfrde—26—Ynder—a i tTogematosphere, i netry dirvided
N-b rmsuq,mE Ra(4.45 9., 25 mmoles) was suspended in 20 75 nl. of dry
car bon tet,,_,,efgﬁ}&gtbje (di Stl lled fromJ[err]). The stirred suspension was
added 4- meipbliRyN-bxdel2508.) (WA dibspisdn a thixBde df 2.5 . Bacetiveti¢ ad 42Bphofaydtic prdwdrided e
(0. 44 g., The SHhninwwesjowheeatetiomefmn arsitelbaned forabauty ZhWFFeTWGF?@@'ﬁEa&P?'BW was
heated t® sﬂeﬁéMaeamcuduanwmaehvdmmdshezm’u acw%&f"'ﬁ? # g 3&jpchdragtignation 5

The react |c9IHmpﬁl\9\qt gtﬁe aof1 0° % er, at’ 1.2 mm. was
4- pyri dyl FRPRDS 3%18' o%zg% tan87q! m'rer38v4' '°° c gmﬁ tra |on 'gﬁd used
directly igpepAraTitNd Step. 25

4- Pyr i mygl V4 sl arbmiak BydrdbPorhige T Ur t her. puri fi ed by di ssolution in dilute 10
hydr obr oni ca-picsilyihcetats (300.6.1 87eubuts wisitembigetbaths.Oblobeses hmmbromanyveqnemmpeﬁr » de,

bali f i cat iesothen obtuered: thedaorsrashressinafiont 2630 A°CHTheiPitusmWaghesianio eflwrand fof ﬁp‘r of

t he produder aP?Hté)h?FEtH‘?W'@H%a‘EWF%ﬁ‘F HE‘“” 1“H @e'b‘f?f'ffﬁ;?}éld ’%gﬂ"g%
drced and % illin w iﬂﬂg‘ ?r.% O%E@"'Eico rzd:zeh;'?iliiromlde(39§1g m.p. - 1§
PREPAIARS 5%» Zé’b u@kéixli iy of@ 3fd

4 Pyrim dy rom e I's converted to the n|tr|Ie then to ethyl
4- pyrlmdy#ngpmmmﬂhen to 2-(4-pyrimdyl)ethanol and finally to

2- (4- pyr i m-plyimjopintesrly! tebrnide | de hydr ochl ori de according to the methods 3
de§ ai Ip)e(do i nﬁ/'ée)ﬁ 1rqg:4atmosphere fmelz divided N- bromosucclmmlde (4. 4Sgg 25 mmoles) was suspendedsm

35 PREPARNFI"@N"?V&"’ (T styy R e DAk AL dagds 1
and 2 are L%.no A l (I}‘aq szzg%jx&t'omﬂ axézﬂa @E@ma%mgmf'm& ™

nmer capt an ,ggcao Felvms ¥rl dn$eatbbih @il damewmymldebrohiahfsng)mbrebaﬁe is
enpl oyeds Ifmratnbﬁari‘dlul&éiidurs&tlagﬂhenem(}te@f the synthesis as conpared to 25
Pr epar at i ona-gyringdyiraehyl bremfde isdurtiesmiritiéd Lyldissatatian tniditeje hdrabrami¢ acjdsexgragiio '?féble for

this pr epaqg_@qugphas{mlm rthyleie chioride, basification of the aqueous phase with sodium hydroxide and

45 1. Aco ggﬁt,e’bqffqe@qulpmnt%_met[]ger}e]chlsraje The methylenechlonde solution is dried and evaporated

50 and %Eemﬂ’ﬁ%\‘?eﬁ%'@fﬂ‘irﬁdé'ﬁ y acceptable salts thereof, wherein nis 1 or 2: 30
Y i's o- Phedpebssreion opyl ene; et hyl ene opti-onal ty subst ituted by 1 or 2

met hyl gr oxRyaneyiRtnylcnidhgd Wy broghisnd®; 55

55 - CH2- CH- 4-Pyrin0dylradd\d btomide is converted tb th@ @itnilé ¢hee toXthivbd-pyirimidylacataterghen tox y

60 [err] il4pydidgisthanatendfipplly t¢3- @quu)«rdwemmwdwmemrwPccor&wa e @ett'ﬂ’sor -

N vm t h%h@%ﬁ@#’ﬁaﬁw'eﬁhat (a) when Y is -CH2-CH, [err] is hydrogen; [err]3®

ATIO GB 2 061 928 B A _ _
26 (b) wh; L mg;cépgal and Y is propylene, [err] is hydrogen [err]
al kanoy! or Tmﬁama of PRIpEratichs 1 WAL brddrigloy6dHo cohvers 4-ByrintidhinYethys bretniug keetgyriowdy!
0- pheny g NMercdpkinivia 4ipgrifayimgihylispdionjon@mibanmoyed. Half as repizigg is eBplovkd juhgfoeintdons 40
cl ai med i noftleaymhetis ah@nmonned to Preparatiervigsinge ths frge brseefhectaeing awieyplénrae ¥tH9T ene
su%stltut elispfep#ratiny- to 2 nethyl groups or -CH2-CH 5

l CLAIMS 5 CH20H
t a5 _ - 45
9 1. Acompound of the formula: : .
| 2 °\> . -
N (criz)n—s-y-onl . :
50 : o _ 50

and the pharmaceutically acceptable salts thereof, wherein n is1or 2

Y is o-phenylene; propylene; ethylene optionally substituted by1lor2 methyl groups and/or 1 phenyl

group; . o . _ |
55 .o : : o : ' _ 55

—CH,—CH-, or ~CH,-CH-
| . i
CH,OH

60 where Xis hitro or methoxy, 60
R, is hydrogen, methyl, (C,-Cs) alkanoyl or benzoyl; _
and QisCHorN; .
- with the provisos that (a) when Y is —CH,—CH-, R, is hydrogen;

CH,0H

-

= rec;_ystqé,l i zation of 50 g of crude from absol ute al cohol . PFEERQEAII8CR| 5 2%



3. A corrpound as clainmed in claim2 wherein [err] is hydrogen or "acetyl: 4.
conpound as claimed in claim3 wherein Qis CH and [err] is hydrogen. 5.

ponmpound as clained in claim4 wherei [ ne; 10. '
@A 5.6, A conmpound as clained in cl mmummﬁmlmnk et hyl ene.”
7. A conpound as clained’in any one &f fhe* precddi g cl ai ns wherein the
phar ARceut Egépﬁp.z%@cept able salt is the di'hydrogen phosphate salt. 8. Az -;
process™for preparing a conpound as cflal med T ctarmmi—substant+etHy—as W
descr.i isavhae@ iiOh, n 19 1 andl Yis propyiéne M istlyrogeandc-¢Y) dardylordesdfisdnant i al |y as o~
her ei n (¢jahen QisGHaris 2 tnalY is ethvienp oomphepylertel Ry istnatinghICe6; alldRoyl orbidnzol, Conpound as
cl ai ned .'ﬁ';‘nAgP'aﬁ"t‘H' as gipirped imglaimp avhgrejandgytand i ismyphanylene.atiyiena sthelerd sobitiitedt Cl ai m
8 or 9Wthupg zﬂe.th" grﬁWﬁﬁE'é‘*\J‘t?ﬁ(‘:al -conposi tion conparing a conpound or salt
as clainmed.in any one of clai _
phar mac et A esHhdoindaeRcim Saift 2lnein RTs hidbdeh OF acet)i2- -
4- [ 2- ( 2-4lyd campoebdiaslclalmed)iredidin 3 Wppreindl iSEH draR, i Bgdregenan anti -infl ammatory or
I munor eguf eqreroyndagstaimedity dlaih g svhbrein Yliler-phivhyleiey' s St ationary Office, by @ =
Croy¥bn Printing Conpany Limi }.eai Croydon,, Surrey, 1983 Published by Thg
Patent Office, 25 Southanptog’ B '}gzi,n.g&cﬂondon, WC2A 1AY, from which
copi es may -be ‘obt ai ned. PATE Al ’1977\§PECI FI CATI ON NO 2061928B The
fol | owi ng anendnents were ‘al | owed under Section 27 on 16 March 1984: Front: .
Pagers HeAdK ddghpbintias cibifle@in@iatid whérdlh ¥ RHGLAY. Y and innmunoregul atory pyridi-nes§
and pyr 7:ri Akiompeuridias Slined iNaHy\SHe@Eb prociivig Bi¥ifris Whire tidpHarbEdubiiatly Resproe B
| i ne 3saltithedikydrogen phiosghatesaiit or y. and i mmunor egul-atory insert .
| mrunor gg_lﬁmmgomyeﬁ[p, a conpeund@s clalmpdin claigi tsybstantislivas describefl herainat or y agent s
or Page 1 ARrogeasas gloi ﬂd‘ﬁ?ﬁ“ ﬂ'@ﬁ%‘?‘ lly 33 hgrgimpetoredescribedia anyoge efthafxerppiess of.
g 1&.’_qum oun n;g ed in ¢lai c ha%e né%’ qd I’q'o as glgimed in ¢lpim8 opd e -
ag:t VI Ty, %ﬁﬁﬂl‘%&;ﬁh %E'l Egif{gb% f a .ﬂgpo .Z%Srs cFam?Z%in'n% eo%fgim 0 e,
|1 e 1§hd 102g8ir8r with o pRarmisbeutiity badbrrsbBeRLorRr afige. PA0E 1. 17 IS BIIMLfoA
ei t her ant wi2¥RiHparoRjet hi)IBV [p§ridite forSisERAR arti-infldnttRatery or iRFluRSBg MRS agent.
-antiflamuatory and Page 2, line 16, Page 26, line 23, delete
anti-inflammatory or Page 2, line 25, delete both as an antinfl nmatory
agent and Page_ 2 d.?l ete éalﬂ-ﬁes-—ES—a-nd—:_lg—J-nse,Lt- | mmunor egul atory activity '
S Page 2, | b e bl & SUNSRS saTePily, Conpony Spipg, Copy) Sorw3ey | s Page 2, line - -
34, delete annmatory and Pago 10, : | 34 to 49 Page 1, delete
lines 1 to 29 and 39 to 47 Page Ilﬁﬁﬁgéﬁfﬁzl ete both Page 1, line 32,
del ete and the antiinfl ammat or \SPECIBICATIONESO b0caddsgs | and 11) insert '
procedureT‘(]qTabI e 1) Page 11, line 62, delete as anti-inflammtory agents or
Page 11, Thq fallowing amendmentswerersllowed-uniies Sectibn 29vini 16 Mamhis840r y activity and Page

- 11, line 65, l=del te.an Z&S%E})ani ed by inflammation Page 12, delete line 1
i nsert i nvenﬁ;ﬁéﬁﬁI “Q;o Q’%&E@Wp&%ﬂyﬁ ead
all eviate Pa : L.1; 10D, Boprimi ne_conpet ence. Page 12,
line 7, del etp@:wﬁilxni;lg, ?niiﬁie w&dﬁ%ﬁfﬁ%@@%, PR |ines 27 to
29 insert i ntPagariiedd7and 18] Beldé if ey dafdf) tHtypeb | FICE 8
June 1984 . are complementary, the latter iy P _sﬂﬁ @(ra[:ﬁﬂy. Bw&%%u%: )

Bas 257396/ 5 Page Llindl9,delerereliefdftlminﬂammatioﬁand : .
Page 1, line 32, delete either antiinflammatory agents oras . : : X o

ito 7 and 10, together with a 5

Page 1, line 33, delete both antiiflammatory and . ' o 3 :
Page 2, line 16, Page 26, line 23, delete anti-inflammatory or : - '
Page 2, line 25, delete both as an antiinflammatory agent and ' 1
Page 2, delete lines 28 and 29 insert Immunoregulatory activity is : . ' a

Page 2, line 31, delete These tests are insert This test is

Page 2, line 34, delete antiinflammatory and

Page 10, delete lines 34 to 49 '_ :

Page 11, delete lines 1 to 29 and 39 to 47

I;P:g: H,nli:e gl,'delgte both _

, line 32, delete and the antiin ycedu

Ted e : ﬁ:nﬂmungtog ppw@ms (Tables I and IT) insert procedure
‘Page 11, line 62, delete as anti-inflammatory agents or

Page 11, line 63, delete combination of antiinflammatory activity and

Page 11, line 65, delete and accompanied by inflammation - . -

Page 12, delete line 1 insert invention regulate the '

Page 12, line 2, for alleviating read alleviate

Page 12, delete lines 3 to 6 insert immune competence.

Page 12, line 7, delete with this method, the insert The :

Page 12, delete lines 27 to 29 insert intramuscular administration being preferred.
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