le o *° . : GB 2 092
133 B 1 SPECHFI CATION Pyridine and Pyrimdine Internediates This l
invention relates to certain pyridi'nes and pyrim dines substituted at the
4-position with a.thio-ether-containing siddechain. It is a i\él [onal from
ouf co ' ication No 8032071 5 These pyri di i 2. 06¢ 133 8
pym m di nes are useful internediates In the preparation of certain pyridine
5 and pyriSAEGIRCGATION | - i nf | anmat ory and i nmunor egul at ory agents as descri bed
and—cl ai neRyridineand Pyimidine ptenmudiagesappl i cati on. According to the invention
there are pro 'iged 9
10 nis 1 tﬂL-i e n%
PNERiase By sa

; anQS- ofaitOF,for I'a\:-,i err i10 av\/ner%ir}, itha
S |

nmet hyl o d
phenyl or ardipgrirhibline aritl-ifldrhm#&EBily @hd iriunbreg$htoy agéntds ddbcriBéd aid tRinted®h thé Sald SOS
that (a) wopendihglappliswny|, Wi s ot her than net hyl ene substituted by phenyl
and (b) 15 Apgeedinglio ithe indientinnhete jre providst gompgurids of thinfermiigect oxy, (Clerr])
al koxy and - err] (alkali netal)[err]. The conmpounds wi thin proviso (b)

are described in British Patent ification No. 1,434,271 (E. R Squibb & |
Sons) as internediates in the preparRi¢y) oy ai n cephal osporig end
products. In the preferred conp of 4Re for la (1). either- Ois CH n

is 1 and Wis nethylene (Z is 20 preferably hydrogen in this case); or Qis
N, n istol, wi¥éig methyl ene and Z i.s methyl or phenyl; or Qis N n 20 is 1,9
Wi s phenyl - sulst éit24t ed net hyl ene and Z is ((err])al koxy. The invention

al so i ncl udes W isenethylene.br rodthyidne sitistitutedawith eftiser i Imethyl/erphentylgrodp; conveni ent

met hods are a&%‘%&}g&(%nﬁdﬂ@%htdmﬂea-tﬂ‘%w:@heﬂy QP lalkahmstab?: t he present
25 1nveRs | Of melbrow 'tEOt 9 vihef 2 BIAIRS B BeraPinbi? hnsYBne substityted by phenyl and (o)

25 (1) ReahodoH sl %ﬁé!?fﬁwf’i’?éﬁ%&mﬂﬁbmegampﬁvﬁha& ahalAsaeact d or 12
ester. For exanPhdipolndsWithin proviso (83 8leldestibdif in Brithth Peisk! SpaBficadibh Kid) 134,271 (E.

2- (4- pyr i dg.lshebb #ISons) as mfukhetiates i the prephiatich- 91 aértdiradepiidtospdrinaing pdddivdd. oal dehyde
(preferably pirotheprefacrediconipoendsoétha Formuth di, bitheed- Qs dpisdtaadwismetffylene(Zis

necessagg . praferablghydragen this case); or Qis N, nis 1, Wis methylene and Z is methyl or phenyi; or QisN,n 20
30 [err] is 1pW is phenyl-substituted methylene and Z is (C,—C,)alkoxy.

GB 2 092 133 Bheinvestiengisoincludes iheapety) ofthe rmyleis i qyi)-ethyl halide with an
al pha-nmercapto acid or al pha-ner to ester. "For exanple: [err] [err] (4)
The reaction of 4-picolyl halidge or de pyrl thyl halide w an

2o 1 S B 1 6

al pha-nercapto ketone. 5 For exy 5°Addi ti on . of
ner capt oesters or nercaptoketones to 4-vinylpyridine. For exanple: [err]
Preparati on matafelyoflcdavehi@nt(iothddd ardlaballeBle f5F tHeprephiéBordof tRYHAINGS of the Plabéid t he

hal ogenaz®finasntion. Jegrhéthods are enumerated as follows: _ 25
(1) Reaction of 2-(4-pyridyl)ethyl mercaptan with an alphahaloacid or ester. For example:

o
- CH.CH,SH + 8 N -0
cH, C1CH,COC,Hz—> N C“zc”zsc”zc\oczns.,

{2) Reaction of 4-picolyl mercaptan or 2-(4-pyridyl)ethyl mercaptan with an alpha-haloketone or
alpha-haloaldehyde (preferably protected as the acstal), followed by deprotection if necessary. For
30 example: 30

0 \ ,O
N CH,SH + arcazc/ —_— CH,-SCH,C
-/ Lo i s,

. O— CHZSH+BIC32—C!1 (OCZHS) 2 —N - >CHZ—S-C82CH (ocznsl 2

g+

A\ =0
_ anzscnzc< o
:Qanzcnzsn + arcazc‘:. —> .cazcnz-s.-cuz-c" _

Cells . CefHg



2] ide is replaced by an organic thio residue. The reaction is faC|I|tateg
/ \usi ng an eqU|vaIent of strong base to convert the nercaptan-to anionic
, Which is nmuch nore efficient in converting the organic 15 halogen to
thio ether. Wien an acid.salt of the pyridine noiety (e. icoly
A oide 15 hydrochloride) or an acid (e g apha-per Caaﬁ%go&zoﬂ? Bici d3 i.s
enpl oyed as one of the reactants, a conpensatlng amount of base is added. &
Wi de vari efay Tmre&QbN&Qt@-ﬁﬁ@yI)Sdtﬂyi RebSwitiPin QIMaﬁnér%gécWBr alph&: b 5tg ,

al coholester. &oraikartuplé:r i | met hyl f ormam de, etc., the onl reqU|renent be|¥gf
that the solvent be inert towards reactants and product, and that the
reactants have degree of solubbllty Q‘§Tﬂj§(r‘eferably ohe sol vent shoul d

be less acidic cal@s BB C 880 o cﬂi)tzéﬁ*acﬁ gatl on of the
thio 20 ani on.\sEfe té&nderature e‘r%PByed f his rgactiof'is not critical

(e.g. 0-120[err].). It should be high enough to provi de a reasonable rate,

but not so high as to | ead to undue deconposition. is well known in the
art, rate will will vary with the nature of the orgahnic halide (rate:

| >Br>Cl ), the structure of both the halide and the rcaptan, and the
solvent. The reaction tinme should be such t the reaction, 25 is nearly
conplete (e.g.> conver si on \/\hery‘eqw va{‘ nt émt.gc,ptssﬂal i de and

mer captan are @nﬁﬁ?ﬁi’) t% (& ¢ 1 *homocyis sever al
days). These reactions are readily m?n?t ored by thin Iayer chr omat ogr aphy,

enpl oying one of a variety of commercially available silica gel plates

cont ag r": n %F%hweqtm picA-picolyl helide at 2-(4-pyBuyi} ettol balide with s alpéemercapto ketone.

chl orof OF feMBlhanol i xtures with the 3

GB 2 092 133 B 3 proportion of these sol vents varied Wloth the polarity
of the reaction prg - a_pra - KndwWh\ i For nost of the
reactions of thisN{yp C"ar‘fleT ﬁgéﬂzéconm @'gﬂﬁart%f chloroformand 1
part of methanol i Il suited 8§ the nore pol ar coffgunds the
proportion of nethanol is increased (e.g. 4 chlorofornmil methanol). It Is
soneti nes advant ag s 'to add up to°5% acetgepacid to the o uvant, 5
particul arly V\/ne chgnvutﬂlg ,@.de’a.dd.) n § cHg~S~ /acet ate and ot her
al cohol s (e.qg. 1) &S S Yell as a pr tion o er can al so be
enpl oyed in the eI uant. As theCefsas)ion proceeds, an &dui¥alent of strong
acid is produced, neutralizing the mole of base used in the reaction. For
this reason pH ca so be used as @idi nitorin 8 reaction. The
met hod (5), addit¥on %Fﬁﬂni”am‘?ﬁgz mit@mﬁ%éﬁ‘s carried out under
conditions of 10 erature and sm,vent h correspo to those for the
repl acenent of organic hal ogen by organic - 10 thio radical as di scussed
above. | n (shadiitionsEmércapicestetl dr flelcaptokatries Gu-lvinyipsidibaFobexadigiecr m ned by use
of the same thin layer chronatography systens. The starting naterials
required for meth (1)-(5) are quige generalfiyhavail able fgomthe
litef@ture or cor@&eﬂ.—-by +Ahdcp rwer?apt‘@éa‘hcﬂes'ﬁf‘ ared fromthe
correspondi ng hal by 15 reactilgn of the hafTde with thigyrea to form

the isothiuroniumsalt followed bf Basic hydrolysis (see 157Preparations 1 -
and 2 below), by rgaction of organi Co hal i des w hydr ogen sulfl de or

al kali nmetal hydrd cHecH. €+ ggemat Qg ka. rr
A ],EChl(2 bg*sh dN) si's 01E eszte’rg?&* b

Monat sh. 78, 32 _

2- met hoxyet hyl nercapt an 2 nerca propanol cs*‘s OCH3

al pha- mer cglpto al p ne %&9 g

(150 AR %:::,,, ety
(1042) Cetdis d.&sawnana Aot cohvoiRg eri al

for wlhslolgavmﬁd taa,ethzr WheR aﬁr&r@ﬁ&towhew.ne maetauaag thtbbm &mr CI al I y.

Or gani thytrathiatiels) or @ojacid (2q. sishasmertaptapgopiaicacidhis amplogedads ©0e cfahecrbadidnys, avai | abl e

commer ceabensating ameuntpf bisetisadded) Aavide pietz af solvents erdsuifable ferthis regcttdne required

hal i desn%dmdicp % am rphwfawfo"atft' emtcofh% P{ment bgn@ ? et i des
an

pwar §re
%ﬁed{qag the olve s ess i P%% %%% l? of th HJ S I
reagg%t@aon na@T Urlbio e%%’ﬂym} e m@%’%—é’ba nEntinks
avai | §Prelité &reasonable rate, but not so high as to Iead to undue decomposition. As is well
25 The kﬁ&ﬂiﬁm&ﬁﬁ’ﬁfe FHteRll WilBaROKlith thé Ratdré dF tha Biganit AElidb Fete 15BN Aths Brfuctike éthe
pyri m choﬂﬂhaluahdhmicshe @brcaptan, amtithe sdhvant Tiod readtion fime sieiuld Hesudithatoim redegion
exandh ds miaév q:o}'nplete (e.g.>95% conversion when equivalent amounts of halide and mercaptan are 25

employed) to maximize yields (e.g. 1 hour to several days). These reactions are readily monitored by

thin layer chromatography, employing one of a variety of commercially available silica gel plates

containing an ultraviolet indicator. Suitable eluants are chloroform/methanol mixtures with the



0 {eer]* The present invention is illustrated by the foll ow ng Exanpl es. @

Exanple 1 By follow ng the:nethodol ogy of Exanples 1 -4, of our copending

application No. 8032971 4- picolyl ‘chloride hydrochloride Is reacted with 1 -

- phenyl - 1 - mer capt oacet one [von Wacek et a/., Bar. 75, 35 %52#%94#] to

yi €hd 1 -(4 picolylthio.1 -phenylacetone and with nercapto Ael B

4- == 35 pi col yI t hi oacet one. Furthernore 4- pi col yl chlori de hydr ochl ori de or
g\é: ol yl Ilprapottide ofthiebe etlvents vdded withctbepaarttyecf theoreddtian prodiet, Iaasastt alldnolen inn

t he—sSal t bakdart For w@phqiml reacam# of thésrtynecarceivantconp lstmgb%ipmotﬁhl e ayid i part

cyani de (1. 'g:lﬁ%" °’t"?f pese H?'a:gv@'“e@t" shpa Jioi é“ﬁ‘? ferdi 4 e

Ié‘rspisgl)?/)?:sl({;é"?ﬁ ﬁptoﬁ rtio Mﬁﬁoﬁ beye ongeomm{ﬂ%& ecl t ?gjﬁf)gt "

The | atter dqgiviledote@nybdidlis Potdudal, rettr nge.aawdeeafbadayﬁmﬁ tHe@&cﬁdtdFdrsm& ﬁhﬁd

by the net hubttaohisthewmped essar&tchndnomorinbtmmacsnand copendi ng appl i cati on,

yi el di ng 2- (4- phyarrhetydd)(BY, kummhofﬁheapadrﬁwmbtnwsynamaw&aﬁiedodtonmmmmndi ng

chl ori derdhytempssature and. splvantwhith eorrgspongiib thoseder therrenlasérhent ofrorganie hdiggerveorgehicor | de10
[cf. G | narfhigradigal as disgyssed abaye. Inthis ease aiso, sg@bmnyann]t-mww lzu(emrpwq kyusy of hyI
chl ori de h%ﬂ?ifmltUPfad%f%F'@f?gf“BPW“ @45 s eva or at

45 Usi g qfer (/] Sl th (Zrl\) e]Glthgui @ rﬁ l?;l?t;:sby
appl i cat, M&S’iﬁg’ﬁ e La @Eﬁﬁ"t ﬁﬂt@fﬁ Bhydrol i son,
rrercapto qir ?ati oW), by rddBth ﬁe ?x\ to

yi el d met hydyddsiifitte(¢lg. nﬁYdabﬂH&e}&\BJ‘Hfb&\&k@ém VigHatsh am3mtmhsmr wapamaemmel to
yield 2-(4- espw[a d\a- meihbwbﬁwhmaem‘am 2emercaptdsB-pidparbl, a[bﬁé}nﬁmaptodlpﬁl-amhlace’ione
Sodi um 2- ( Clwlrmah t al.hd-6h pm(éssmcﬁmhwmﬁqrh?ﬁuw acabntqtnﬁﬂr@

I ssol v | 2)] "9 pte aftiﬁg éorg ‘qvenﬂo |)2Ur r >
o e o t.tt%tj;ﬁg.t"%&f‘"ﬂ bRl %Ett .

ical m

et hanol  vasyeqir dh FousThali é&oﬁaﬁucﬁ ?thﬂOf

appr oxi mat etyuro mwudtteapox.& elrqui ereaﬁedteernelaah@wdaa er!Uc(hg&ﬁé dnd GAgnaid ,
30.4 mmies:)agdnssaadmmhblercoamﬁc:almf et hanol was added over a 10 m nute 26
period. The ni Xhansamegonyeniertmatheds ere aeailehle for the oreparatinnef thg eyrimidinejalsaholsyeteprs
‘over ni ght (3Bt PHHe Blegent isvanten. £9r example:, caction was filtered through
filter -aid to renove salts car bon treated and c entrated tp crude sodi um
2- (4- pi col yt hl o) pr o@t& gaagpglgggém eI v 7.9 g?n cﬂisc}d:’ﬁl rect ly in 10

t he next step).

10 Exanpl e 3 Sodi um Phenyl (4- pi C(5:|69$t h| o) acat ate SOdI um nﬁtShOX| de (6.8 g.
0.124 nole) was dissolved in 150 m. of ethanol ‘and cooled to O[err]. A

sol ution of al pha-nercatophenyl acet®c acid (7.0 g 0.042 noles) in 50 m.

of et hanol was addedgo 5 @ ck met hoxi de

solution. After 5 mmC@S&sl Eﬁﬁﬁlof 4- pi cOl yl c1Jme @?b%ﬁﬁgchl oride
(6.83 g., 0.042 noles) slurried in S nl. of ethanol was then added over 5
m nutes. The reaction was renoved fromthe ice bath and left to stir for
approxi mately 60 hours. The reaction npxture was j—nktered and gwaporated to
yield so:gd um phenyl (@yﬁ whi Ousametit e (11-8>gN ; R;y'ssiﬂ ' '8r: 30
3.0,6.1 25, 7.3, 13 & erzr]) usdd (ﬁcéstlylnt next s f By

t he nethod of Exanples 2 and 3, 4-Cpf’&olyl chl ori de hydrochl or| de i s reacted

with 20 ner Caﬁi’t@?ﬁ?&ﬂ’t ﬁvﬁ%brdisﬁlﬂstydtﬂﬂ;tmﬁdm Exa ple
2- (4-pyridyl methyl thio)acetate. Exarrp e 4 4- Tyt?‘n oacet one.
Example 1 '
By following the methodology of Examples 1—4, of our copending application No. 8032971 4-
picolyl chloride hydrochloride Is reacted with 1-phenyl-1-mercaptoacetone [von Wacek et a/., Ber. 75,
356 1353 (1942)] to vield 1-(4-picolylthio-1-phenylacetone, and with mercaptoacetone to yield 4- 35
picolylthioacetone. =

Furthermore 4-picolyl chloride hydrochloride or 4-picolyl bromide hydrobromide is convertedto
the free base by rendering the salt basic in ethanol, and then reacting with sodium or potassium cyanide
. (1.05 equivalents) to form the corresponding nitrile. The nitrile is solvolized in ethanol with agueous

40 hydrochioride acid to form ethyl 4-picolylacetate [cf. Rising et a/., J. Am. Chem. Soc. 50, 1211 (1928})]. 40
The latter is reduced with Red-al in benzene-tetrahydrofuran and isolated by the method of Examples 9
and 10 of the said copending application, yielding 2-{4-pyridyl)ethanol. The alcohol is converted to
corresponding chloride by reaction with thionyl chloride in refluxing methylene chioride [cf. Gilman et .
al., Rec. trav. chim. 51, 93 (1932)]. The 2-(4—pyrldyl)ethyl chloride hydrochloride which forms is

45 isolated by evaporation. 45

Using the procedures of Examples 1 to 4 of the said copending application, 2-(4-pyridyllethyl
chloride is reacted with methyl mercaptoacetate (preferably in methanol rather than ethanol solution)
to yield methyi 2-[2- (4-pyridyl}ethylthlo]acetate and with mercaptoacetone to vield 2-(4-
pyridyl)ethylthioacetone.




er a nitrogen atnosphere, sodium nethoxide (2.6 g., 48 nmoles) was «
di lved in 40 m. of 25 ethanol and cooled in an |ce bath. 4-Picol yi
rr?éf: ptan (6.0 g., 48 muvles) in 40 m . of -ethanol was 25 added-over 5
m nytes, followed by the addition of chloroacetone (4.5 48 mmol es) in
of ethanol over 5 minutes. After stirring for anng%il Q920m33 B15 4
mnutes to O-5[err]., the reaction m xture was allowed to warmto room o
t enperglakipfe 2ANd St i rred for approximately 65 hours. To Isolate the product,
t he r cSotiune 2-(SPicofyithiolpramonids ough di at omaceous earth and the nother |iquol
ev apor at e60dium Bt)t hoiidé (5. cg. 2am oledm dh@l\@d mcﬁq mi & aBsayity etharobardizbeledincr ude
g’ CQIHG" °d‘|Vd'§F’1' mygjofes) in A5 gy Gfﬁh?ﬂ"h‘e!“el uant
lna' %5 et ha g

s i %Eﬁ@ s e o

Concen(kéﬁ&)@'ﬁatﬁlweﬂo@é) The réa'a vyas t&%@*ﬂﬁdgﬂ 'ﬂltér@idet& ové'sdhts 2a®on H&d@cﬂg over
anhydr andsoncagrredéd to etudel sddhine zamdncbwwmwﬂﬁa&t(am:@ﬁatay Pdrof bil i directly in

4- pl@ othy hexhstepicet one (4.91 g., mfe calcd.: 181, found: 181, 10
138, 124, 92 65, 43 |r (KBr): 5. 8, 35 6.2,7.05, 12.25 [err]).

35 Ex hi 0) acet ophenone Under a nitrogen at nosphere,

J fa%la
io .
Sodi u Q'BEX{. s éa o m;%% N6 1550 ({S)Xﬁqgna'ni oo o8 o
St irr |§Bﬂni of dﬁ -‘?ne?éa ac&f& 0 bﬂz ﬁ\'aleb)QEs f ot a}ixjjed'mﬁrcaapt an
18 @hriod 4f5 MAGeSM)the ¢’b| &90 ide-solatior ARGH BLihRutes, B IAY ofBSicoNIghsiidell OPW S
over atpyproomormat(eaqg.So 042 mbles) siutrivdir0Seal. bfietizdnplveas thsﬁ(}d&ardmvmmhmphmmne

(3.05 rgactvorwammp fromhqtce Mth 80¢ lemaw fon appiraimately A0 heyirs. Zokreaktion e :
app ﬁ%' ': heayl{Apicglyithiplacatate (148 9\fva{Y3|’Pe%P"Po room
I ) d by filtration
grna P h% Ijlo o]i‘ EEP\.? an 4%0!\& %e hf&l:éhl?on\é@ ct%g%gﬁhour with f&
add| tional et hano and r ef tered The e hano |trates were conbi ned and

45 conbeniplest ed to yield a waxy solid. The vvaxy soI id was taken up in
appr oxH&PMlyOGPG.ﬂJﬂvoI ures of diethyl 45 ether treat ed with actlvat ed

car bon, ?TbF‘T‘ t dium methgxjde moles) w Ffs‘g

ekt f:;m%;o gﬁgn PR %
al pha- digertl s {eQ Aafa e %déa sgm.nuas ﬁe e E{iﬂr&% err].
ir (KBg sal|5w&!2to§:aﬂr§ 61 tempefatite 48d 4o esa urs. T&«ealaﬁésn.es Cal cd. :
[ err] goGduct, the reaction was ﬂltered through dmtomaceous e Iﬁﬁ\dllie thbtberdiQuor biydporéted torf € 243.

50 3 uvield crude produ@; BanEIl (8.39.b THe/gntite, diudevas nhﬁremmerapmdeh 480 grof silicamebved 30/

rrbl m" h!qffeforetm#uam Qagsithe qgvpd(mwwesﬁ ABe off the selumn. 2% methanol wes wi t h
t he r f@'g} Prqu%&frla ng ye l ?%ﬂné cgnag trated to an oil. Finall
nl %g}‘%hn ‘ﬁe g%ousm gnesmm e and concentratmg gave
Al pha' 57 ie!lxm’ﬁ% 9%2% 87ia 181, found: 181, 138, 124, 92 65, 43;r (KB):5
55 443, 7ps)3.68@eN at nosph ere, i 'um et hoxi de” ('0. 60 es) Vs

di ssol ved i n apprOX| mately 15 ml . of sti rr| ng et hanol and cooI ed In an Ice
bat h. Exampled y rrercapt an 1 4 g 11

@B 2 O@Ehtjr@?'ﬁ'ym‘"”“ ﬁ’q?° éra 1 r5y d‘Fﬁsﬁ'ﬂgl ute et hanol
ed in anl

\A\?a;dms frein a solutee hanol and |co Imerca%tﬁ; is%m r’ﬁ

absol Wrén &E oMﬁQ 0*5 ems ) iﬁVG'inl Mitﬂ&lute'E nélﬂaﬁd*dlo%} m xture vvas
war e chpproximna®i Toahinged Thy Ririgdedttion rhﬁdré‘ Widis vegPiedtoireomh Rimperhfurdigndrieft toThe

r eact isénfom Khaurse Saltssvere lemovedidby filatiorthrough diatamecepusiganthzind the solidsesiipedi | |
whi ch ferds5 hdvr with additionpliethene)and Bfiteyed. Ghe %}M"be&" e WBVWFQ'I"P'MISM of orm as

el u%?nt°°“°£°5" P 1°d" W‘F’ﬁyé?}'d B‘egﬂ %P"g i'E' FRRS '2'“174"'@. X
h ith act a .
oi l; ig e 5 .gal cd. :
257, ftw 3%1& 57( g, 1
H) , rmtlpes ovvlngthe metho
Exarrpl es Anaﬁi/,snstlcwdecl,ml,sonsr captan is r eact ed Wi t h 10 br onpacet al dehyde
di ethyl acetal (followed by acid catal yzed hydrol y5| s) to yield 4- 10
50 C,69.11 H,5.39; N,5.76; m/e 243 50
Found: C.69.07; H,5.47; N,5.70; m/e 243 '
Yields are improved by combining the ether dissolution-carbon treatment-concentration step
with the ether-hexane recrystallization step.
Example 6 .
56 Alpha-(4-picolyithio)propiophenone 65

Under a nitrogen atmosphere, sodium methoxide (0.60 g 11 moles) was dlssolved in
approximately 15 ml. of stirring ethanol and cooled in an ice bath. 4-Picolyl mercaptan{1.4g., 11



‘pi.cabyrthi oacet al dehyde. Furthernore, by follow ng this nethod @
2- (4-pyridyl)ethyl mercaptan is reacted with ethyl 2- chloropropionate to

yield ethyl 2-[2-(4-pyridyl)ethylthiol propionate, with nmethyl 2-phenyl -
bronoacetate to yield nmethyl 2-phenyl-2-[2-(4-pyridyl)-et I th| ol acet ate

vmt\hai.pha._.J.E__th.nnac.et.n.p.h.e.n.on.efnJmId 092 133 B 5
\5ha [2 (4 pyri dyl )et hyl t hi o] acet ophenone, and wi th chl oroacetone to 15
y| eld 2- ll) Py ro’em Ivt3hnloﬁebqob|maeth Iadde'ﬂowﬁtmleumﬂdohb miktupatirmed e 26
he sal E'Premnow%ﬂ ofgshigapproximately 15mj,pf ghsolute
rercapt ool Bﬁ%ﬁ il %}'“? W S e
2- er cap q,hh o ; i ) gurfﬁéﬂ utiorny

f
to vyi el d mb.y4- .3«{0&106 roBhbb hé[@hgx; Loll; (@ haes. 8l szaoey‘mrml ¢0.55:RYash he
met hod of speteaIh/e c&dd. @67 findc2EE Nl 162 234! 1asabmﬂrvcmnﬁ|\lﬁ)a:a$7(a 3H), 6.4 (s, 2H),
4-pyrim dﬁlm.tWIZEbﬂMGé$§a"mamtetad9mith ethyl 2-mercaptoacetate to yield

hyl 2-(4- b
el 2 oo “{%& st W‘?ﬁ%ﬁ%ﬁﬁm SRR 0P oP onate 1S

cot

mer capt Oa et dwith/this 7riel ﬂ'iy(h-pgrdyﬂetm{ FrleFEaptYA ﬂ‘?&a@% Withehgeet at e
(when et h)éhlo@éfoﬁ'bﬁat@fdawel h? L §2.44-BffidyljethyithiolpioBloRdta. Wi mdhyP2LRRdryl-2LL € an

equi val entbranoaserstie tdyieid MmethyidiBpHeayl-2siacawiridybiethyithiclagetaty/iviith alpa-c apt oacet one
to yiehs broamac hcmemh iéld Hphn—l:zdéfpomdy»etbmbm}uceﬂnpmnowmMnthx:hloroacetone to 15
- mer capt oAt HEPYI'GV"WM iogestame.pyr i i dyl et hyl t hi o) - phenyl acet one.

Exampl e 9 _30 2 (4-Pyrimdyl)ethylthio Derivatives

30 Enpl oy Y"g, E b RS e 2 o0 Sl bt L5 find GRSy
appl i cati Qfercagto ?emrﬂxu.@mggﬂ ifdth 9«? ﬁéﬁaﬁa{ {quz rebiftodc8atd e(?gt wi t h
et hyl 2onusreeRby achéthirl fathelthan éthaiolyplutiah) &&yiéldmerhyl 2-[2-(4-pyridyllethyl-thio]acetate.
pyri m dyl )et hyI t hi ol acetate, with ethyl 2- rrercapt oprop| onate to yield et hyI

2-[ 2- (4- I)ethylthlogro'plonate e

2- phenyl to gi pl 4- n%zémw gLe 'dzgzteatthey'wuth
pyri ni dyl )é},lm ?ﬁ Jﬁ % 'éa Efmfy nh éthé? phenyl-2-
pref er g Kaloyri lﬂ@iﬂ ﬂﬁo)&: ta?aq or 2s
sodi um ety Wis pu’éfe'&dbleﬁ?ﬁdbﬁi&hﬁ&ﬁ Gﬁlﬁ%ﬁani&fswi @thbxidd for dodium methoxlde) wvth

pyrim dyl )rﬁrdfhp’coh&dtmie-taﬁdﬂ errinaldvlmmmlﬂud-aeqwmmnhmmhqmm&ptmmtc@moneooy| eld
1-[ 2- (4- pieid Tridcpimistyimpsthyithiol- 1-phenglaeatgrieacet one. Exanple 1 0 40

4-Pyrimd Irrethﬂthl o Derivatives
40 Acc %Ya" kE %‘g}o of Examples 4 to 6, 4-pyrim dylnethyl 30
mer captdn 1S ﬁﬂfﬁﬁa gi‘ln tﬁ gQ'bng’}&ﬁlbng?tJ@ofW\ﬁaﬂ copending application, 2-(4-

4-pyrim d)blyﬁﬁfd‘y”l)é Hyl¢HRaE hyirdt hioMdd i redétbd RitiDstayI R ah & bpRiacatare o yield sthal2d2a4-pha-
(4-pyri di pytirefifestyithiblacetate,ceth@Hyb2vaeesaptoproplomstgtoyieki et {2 f#-ophenone to

yi el d al phriridyllethyithioipbplonase, Wthtemvba-ph 2{riecsaptaecetapd tolyielstetiy 2-phenyl-2-{2-(4-

iviiethy 'i"el o o iute g acpivalent
g g e bl

ethyl 45 Fﬁﬁ“
2- phenyl - - r| y thl o) acet ate (Wnen ethyl esters are
prepar ed, Example 10r eferabl e to substitute an equi vaI ent of sodi um et hoxi de
for sodﬂummmwn\dﬂwlthm&erlvdtuecorrespondl ng meth esters are prepared, 4@
is prefer abI echefdmlS%thPmﬂ'@d?ﬁﬁsmiﬁtﬁmpﬂ%ﬂ "Eﬁh% UE’; V"‘Tﬁ Bylms acted with’

rop

l
RS {,}“ -%ﬂ*’émﬁ’”‘é’?@%tﬁm‘:@%op her ‘f;:f‘?‘ﬁ%“"ﬁﬁi AP sed

with ethyl 2-bromoacetate to yie 2-(4- rimidylmeth

50 P ey 4 |bﬁi?etate °Baem RGOl BinGI® st saA 48

reﬁa pacetate tab)ﬁﬂ yaﬁudwmngnmﬂaéfatmwhe@éthalasteisutee
et hanol 'Einq:aeedspve nsfemblamsummw dquwaleritloﬂsodundahoxmtfar@gmm anethogide; when
sus pen5| orthQ)tFO"fe#ime#in GPWV‘G@GTW engreg it blﬂf%ﬁﬁ"é@msgbsW@'D@h?@iﬁU@h{@B 37 g.,
0.15 e eﬁpggm Rrspeeatignsiilijstrate thegrengration oficartaln staripy masetals usad ip thY o 1§0
55 nin ’e"\ﬂ"? & hal heating renoved as necessary to avoid overly
vi gor ous rpggdaygg,on,q\fter 6 hours additional reflux, the reaction m xture was

cooled to ¢.pﬁa|yﬁmarraﬁiummdgmyhi&medde wth coI d et hanol wash, to yield
4- pi col yl i- sot Thicuwad h.42rg.cO. & miolbe) wasdnspeided wittietifiBdin@ Sgnl; of ebgolute ethanol. The
226-227[ e rsu?’p)apslqrrw smBa ted to reflux under nitrogen and a suspension of finely divided 4-picolyl chloride
85 hydrochloride (25. 3 g.. 0.16 moles) in approximately 100 ml. of absolute ethanol was added over 15 55
_minutes, with extemal heatmg removed as necessary to avoid overly vigorous reflux. After 6 hours
additional reflux, the reaction mixture was cooled to room temperature and filtered, with cold ethanol
wash, to vield 4-picolylisothiouronium chloride hydrochloride (35.8 g.; m.p. 226—227°C); ir (KBr):
3.40,6.05, 6.14,6.27, 67land1234,u _



3. 6.05, 6.14, 6.27, 6.71 and 12.34 u. 6 | .
92 133 B 6 Analysis: Calcd. for C7THON3S 2HCI: C, 35.01; H, 4. 627 °
N

, .50 Found: C, 35.04; H 4.61; N, -17.55 The sane nethod is used
to convert 2-(4-pyridyl)ethyl chloride to 2-(4- 5
pyr i &)4_)_eunu| i(cnP¥| m.?-/n?—n nmynhl aride ( GB 2 092 133 B 6
5 Preparation 2 4-Picolyl Mercaptan 4-Picolylisothiouroniumchloride N

hydr ochl oerM%Q?W-@!C#GNi%EZH%I es) was dissolved in 45 n. of water with
stirring, a warm sol ution of s dXdromde 1 1.02 g., 0.27 nole) in 18/
m. of water was 10 Fg\tgged dro ga l\_f%ﬂ mately 10 m nutes during
which oil droplets began to for 8141 y 510 exothermic reaction was

al | owed t 0THé dafnenfBthclit$lised to Bah@rd2- ﬁ%yﬁbmtheﬁohloﬁ&e%' @h tinme the pH was

| ncr saspedfiletwlisthicardiiupychidnde.addi t 1 on of sodium The pH was then reducedgto
6 by the slow addltlon of 6N hydrochloric acid. The oily product was

extract Pﬂ’ %ther (three 125 ml. portions). The conbi ned ether extracts

were drt ?’% %drous sodi um sul fate, and evaporated to an oil

cont ai n| q'Vdi§°"h'T5°“'VW 'H°'&’3Mre¢lt|°rﬂef eﬂﬂaijmle g vad diddived In.45milasst | onal

di stfld 9‘}31,1‘2’ x ate ‘B\‘ Ihy Qﬂmmelim ml. of weter wes

109- 10 xg{h ,om 'Ife The midlvo. 6519. 7

when e||H£reé$eNWr6rh7t@85 lﬁonrm h n e éﬂ:t ow a‘sgalonoqe when

cont act e hydrachlodi¢ acid. -lsanﬁudmtabeiirac&d uﬂe héuﬂtmrl\zsmtl portions). The combined

2- (4- pyether rtyac@mre firindtoMéranhydrdua sedium syifiatécandmevapof nbdigdn)&hﬁdrydohds

mer C1§8 1.18 g.). Fractional distillation gave punfle 4-picolyl mercaptan (4.47 1§

s P&é‘i g i g o Al i o 1
of 2.51. a B °R S1C ERR YA “sol uti on was

sl owl y e[,h V\% aﬂ;@ﬂ:ﬁf ipesedhig °P'é‘1°FL?><‘§CPVT"EYI“'°é'B’B’Eﬂ‘h‘Q‘Q°’PMEF'!i°"d?ﬂ%21(‘bact i on

m xt ur hen & I'pped of acetic acid and acetic anhydride and the

resimleﬂre,m.-gt.o\sacuum 25 distilled, using a 6 inch-fractionation colum.

Mat er i a-PiealyllAcetat@t a pot tenperature of 1 O0[err]. and a 25 head 20

t enper at ur ¢-Pisblirg enkt (25Q:9.) Wasissnivediiaa mbaurd of 28l|. ofcelicticligind @25 Mi.gf nf an

87: 13 rfrstic@paydgge. Abe ‘6'91‘ y'Ps a@\telvamecandaﬂgx a@e@ﬂw& for ghiou2 hvers. Theepar at i on 4

4- Plz(‘sor cti usm“ﬁ%sw Efé"S‘G“'d °“d @E‘!ﬁ'Pées(de@" cuum% pur e)
ot 895c

tiled n%t o5 Ampages ol 0dteaptsa exot 28 m
ocour r ol i &&E&B@%&M,ﬁwmmﬂeﬂm 60° 9'““ ég[%f‘r']" “i’g? K wg)sfo o

heated to reflux and refluxed for about 1 hour (pot tenperature 1
24[err]Pr parafiop 4r eacti on m xture was then concentrated in vacuo to yield a
'9@'\&9@1#90\!&@0&0&9& ved in 1500 m. of absolute al cohol. Crude
HBicaiaget yﬁq qompweemtb B0l af ﬁg%awttom-crae-gdver ed 30

f1;3|7t gaiig% t& m %ﬁab% ﬁolﬁka pera g%:g{?gﬁﬁa gbg;%vtv heawf crude

from ambup@oabmbeén (3% alu.z«aao

ni t r3gg @iolgibrobdqe tydbromided 3’1 dl mipd €87, MBQ@WMI’J@H ¢re aﬂon of%@
was 40 osuudecfrogeabsointedgoimdl.. of dry carbon tetrachl oride (d| stilled from

[err])PrThe stirred suspen5| on was added 40 4- et hyl - pyri m di ne (97% pur e,

1.94 g, Pyrum% Benzoyl peroxide (0.44 g., 1.8 nmoles) was then added
caut i ousl he‘? ; gg;"«g Egml irradiated with a
300 MEGspE S{:ﬁ%& ‘lggnd stﬁl@ti’ﬁ rﬁcﬁ% ﬁ‘s}&‘éﬁégd 3}55 Ws?ﬁf? g«a? 9& g d 40n

an i ce4bndthyl-pptm uﬂfhbldﬁ%dptﬂl n jod\gl, 20 himydles B@ﬁfbﬂ%eroxlde (0.44 g., 1.8 mmoles) was then
added cautiously. The stirred reaction was heated to reflux and irradiated with a 300 watt flood light
for 6 hours. The reaction mixture was then cooled in an ice bath and crude 4-pyridylmethyl bromide
(3.74 g.) recovered by filtration and used directly in the next step.

45 4-Pyr|m|dylmethy| bromide is further purified by dissolution in dilute hydrobromic acid, extraction 45
of the aqueous phase with methylene chioride, basification of the aqueous phase with sodium
hydroxide and extraction of the product into methylene chloride. The methylene chloride solution is
dried and evaporated to recover purified product.

Preparation 6
50 2-(4-Pyrimidyl)ethyl Chioride Hydrochloride 50
4-Pyrimidylmethyl bromide is converted to the nitrile, then to ethyl 4-pyrimidylacetate, then to 2-
(4-pyrimidyl)ethanol and finally to 2-(4-pyrimidyl)ethyl chloride hydrochloride according to the
methods detailed in Example 4 of the said copending application no. 8032971.

Preparation 7 ' .
55 4-Pyrimidylmethyl Mercapmn 55
The methods of Preparations 1 and 2 are employed to convert 4-pyrimidylmethy! bromide to 4-



4-Pyrimdyl nethyl bromde is further purified by dissolution in dilute
hydrobrom c acid, extraction 45 of the aqueous phase w th nethyl ene
chl orJ,de 50200(39 ¥
extras chloi-de
solution is dri ed and evaporat ed to recover pur|f| ed product Preparation 6
50 2-(4- pmﬁlyldgqryqu amrmlql\(ﬂeetWGptb@hqogmmmMe Half as much base is employed in
50™4- Pyr i ;{'B’m @s pamparid g Pregaration 1. pice fhe freq Rase gfitg startingst hyl
4-pyri mi d?ﬁt éFaf"é?W? anne 8"’2"’{'%‘ pyrinidyl)ethanol and finally to

2- (4-pyrididiry! ) et hyl chloride hydrochloride according to the nethods

detail 8d i n Exvasgapoudd sFthelfbenutadi d copendi ng application no. 8032971. 5
Preparation 7 55 A4Pyri m dyl met hyl Mercaptan

55 The met hods of Preparati on 2 are e oyed to convert
4-pyri mdyl nethyl bromde to A/ 5-7cn ) -s-w === (1)
GB 2 092 133 8 7 pyrimdyl apt an ™Nia 4 Byyri m dyl met hyl i sot hi our oni um

bromi de. Half as much base is enployed in the first stage of the synthesis
as corrpar"télf"%'b—Pr eparation 1, since the free base of the starting materi al

r
I's enpl Oyed Wg rr?e i Feng gﬁrn?a%‘hy%n'e%?bsﬂ?‘ tead VU:E‘\ e?ther a methyJI ora phenyrrglp HE‘ d Of t he

(374 g.) recovered by filtration and used directly In the next step. 45@

baS| f| catl on of the aqueous phase with SOdI um hy

f or rrul s
Zis hyd ) alkoxy, hydro eth 1, phenyl, or —0@ (alkii me )‘*’leC I & Widh
(1) WHET BhironBer i dinad e oD rw?iuf et Efbemteau aﬁdn 10 o) e
ei ther a ORIOHENd®Is B ZEdahyritha iydfoxy, I€)—C,) ankoxian Ktiynetd)® err]) al koxy,

hydr ogen, me2hydompohedasiclaired in cigjmet wherginlGds CHios a.la)‘\{lwis]'netmleﬁ}-l or NN with
10 the prov?s‘b@"!ma@d mmﬁenc%ﬁ:@eﬁﬂishw@sﬂ ot her than nethyl ene
subst i ¥ut ?.d y“?ﬂ'?&?wdas rel QN n\ig 1Wiigmathylene; @datshgﬁ‘h"t' fan 15

hydr OXYy, rl( l Lmjﬁ%laﬁﬂ& in c%{ %er@ﬁldﬁghl t\ﬁllggh@hﬁ-]su sgtutda ngé?mund as
cl ai med igq2hacn-¢, wikeke! n I's net h ene.

conpound as el ﬁprﬂ&!ﬂs foh pl@béﬂnﬁ‘a Zombﬁ.fne ia8 clirﬂe& |d‘b}‘aﬁh Gg&lﬁktanilSIIy as descdbedAe@mpound
as cl dored i A Apracass 4s quetehmlaQ\ Bsubd;annalivsas mqremafgrerdssdwytcenenmmd offthe s 20
met hyl orExamples phen | . npound as clainmed in claim1 wherein |s N
nis 1, ]\c/\(/gyf |a|8 "i"f‘iﬁ'@d'da%i H&']}"EH%’ b:ahafez‘r?%b*'("cﬁ['%‘i‘*z‘ﬁ’ °!§I’Wf!‘|§/°" .
process und as claimed in claim1l substantially as
descri bed her eﬁn dé%gfae%?ggﬁ A process as clained In claim6 substantially
as herein before described in one of the 20 Exanples. 8. A conmpound as
claimezbin claim21 which has @ -&mo@%,%; cess as clainmed in
either of clains 6 and 7. 9. cetal he la:- [err] Printed fo#%
Her Majesty's Stationery O‘flee—by—f-lﬂre—eouf-l—er—Pr-ese—-Learri ngton Spa. 1983.

Publ i shed byPritudeor Pert Meigsty s Cfa ficd '8%%% feeli ‘PP% < ublighey d‘n Patdvmfﬁe 1AY,
from whi ch copi es nang?amo'g Al ﬁ'é’ *BR NG7TSPE ﬁ’b&&
2092133B The fol | owi ng anendnents were al |l owed under Section 27 on 16 Mar ch
1984: Page 1, line 6, delete anti-inflammatory and
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GB 2 092 133 B 7 pyrl m dyI mercapt an via 4-pyrimdyl net hyl | sot hi ouron

brom de, Half as nmuch base is enployed in the first stage of .t hesi s
as: éormljrprl to Preparation 1 sfpm‘eyf he free hase of thg qté&?%@gx}ﬁ%ﬂ al 7 .
|sverrpl oyed for this preparatlon Clains 5 1. A conpound of the
f or mul a: pyrimidyl mercaptan via 4-pyrimidylmethylisothiouronium bromide. Half as much base is Embley‘eﬂ]in
wherei n: -  1the fizst stage of2he apnihesigasichybaredttodrepamtitry 1, since bhalied haseivfabe startitg i t her
a met hyl ow"aée"shéwm'mgﬂ!ﬁﬁﬁ"srzfepafat'on Z is hydroxy, (Cerr]) al koxy,
hydr ogen, Jt;l% phenyl, or -(alkli nmetal)[err] Qis CHor N, with 10

ale

the provgsos o,(,ggun\gﬁa%e%rﬁ,&aphenyl Wis other than nethylene
substituted by phenyl, and (b) when le CHand nis 1, Zis other than

hydroxy, ((err]) al koxy and - ¢J (alkali netal )[err] 2. A conpound as
claimed in claim1l wherein Q | € CH ¥YNcaS 15_,,& Wis net hyl ene.-3mA
conmpound as clainmed in claim2 Wwergin ynig hyt ogen. 15 4. A corrpound

as claimed in claim1l wherein le N, nis 1, Wis nethylene and Z is

met hyl or whedb:ghenyl. 5. A conpound as cl ai med in claiml wherein Qis N,

nis 1, Wis phieApf2:substituted nmethylene, and Z is (C -C4) al koxy. 6. A

process for pr‘é’;ﬁaﬂ" ethyjens %G‘Hﬁ&‘ﬂ?ﬂf"&%‘?&?‘&”ﬁ%ﬂf@ﬁ methy! @nﬂs'toam | aI I yy "E{fhl ‘o
1 y

descri bdd v, (C,—Cg) alk
s cin WS oo ,oqésqz*ﬁ%"sﬁm:;? S e -
claimed in Eﬁﬁ'ne muanmfe man.aﬁ%aw.sﬂfetrﬁeﬁwe

ei ther of cl almcﬁmaadadisclﬂmeéﬂme:laaﬁetmaiereﬁzﬁh{aégeﬁ mula:- 25 [err] Prl nt ed
for Her 18hj est4 As:omsmmulaaclamd Bfclairg @ wirgrein{®is GoniisileW lﬂne&ﬂgnelmatrisngttWhorSpa 15
1983. Publ iPh¢wH by the Patent Office. 25 Sou tharrpton Bui | d;bfg London,

WC2A 1AY, fr 'W FQE‘%V‘W&&“&PM'S#*ATEM@ inghpnyigybstityiad Metiviersy Oy

Bn
N 2002190 I Aol B I S DU BRI SRR 1O

8 June 1984xamples.

Bas 257396/ 9 8.A compound as claimed in claim 1 which has been prepared by a process as claimed in either
of claims 6 and 7.
9. The acetal of the formula:—

25 ' tf }cnz-s-caz-cn (0C,H) . 25
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