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20 m of abeightdoeo et hanol is added over 15.minutes. 72he reaction mxture
is allowed to warm 10 to roomtem:)erature and stirred-for 23 hours. The
react i oﬂhrﬂrreee?le'mveuree?wewmdatteﬁrtmrow ﬁesasedrsraasﬁae'erenawerm pawds8oft s added

.Sl OMW;;%'C el :\fr%‘s%Eof rae b%llj m mags,e ng" g}ﬁzn \:maan a;%p':ﬁ% a?ﬁo Ontrrf] ph%%e

IS sep orororm  The
conbi ne éaamapéms% ﬁib%geéﬁﬁﬁtﬂ-ﬁta@awé%ﬂoporﬁﬁidﬂﬂéirﬁﬁ ingReliehB1sehbRYéde,
dried mbeépaaﬂhydiEr@uaufcﬁm(dbmrﬁjdbdcaﬁselamﬁ:nd stripped to yield.title product.
15 35 Tomake hard gelatin filled capsules, the amount of inert ingredients is adjusted so0 asto conveniently fill 36
15 EXARIP%‘EM&S%G 3 '!%Icr@ﬁugﬁvtlﬂ thyhegdgpired d faPtﬁ%F{ieutar cgln osrtron is’ pr epar ed
|b¥ dlblcg.ng ﬁrgk n%i’pv oy QWIc qulgengc%rn rnedilmécr m’agrg:@n ICI provu?e po?ncg s as I ght
ed'col"?ﬁstﬁr o) acet ate hydrochl oride . _ S
12 Ca exmrrsrzapbonate _ . 20 25
25 Pol yatidty| ene gl ycol , average mol ecul ar wei ght 4000 : . 72 The
dried sdidrysolidl harmaseutisal ?'Ewl’ﬂem'spsymfﬁew W%QP@W@W‘W‘E@W?%@%O@@%@ theo obt ai n
a_uni f BIRPHBRAREIVeIONSPEcifistblMist i c- gelatin capsul es containing this ;
phar ffaceut | v g,g hro?%l %e t hen prepared in potencies 30 (equival &ht
to wei ght o&ﬂ}g Hﬁa § my., 25 ng. and 50 ngge by filling with an
appropri at e armunt of the uni form powder. For higher potency capsul es, $
e.g. 100 ny. sodipsutrate, a | ower proportion of the inert37zisbngredients is
enpl syed '- S - 50
Alginic acid. S S o . 1B . - :
" Polyvinylpyrrolidone. = . L 15
" 5§ B ._Magn_esium_stea_ra'te T .. 15 .. .. . . . &5

After thorough blending, tablets are punched from the resultmg mixture, said tablets contalnmg 25 mg..or
50 mg. {(as weight equivalent to the free base) of the. actrve ingredient. in a like manner, with variation.in the
60 ‘proportion of inert mgredlents if desired, tablets of 5 mg., 10.mg.,.75 mg. and 100 mg. potency arealso. .. 60
"~ prepared. ' . '
An alternatrve tablet base is prepared by blendrng the followmg mgredrents



in preparation of the-uniform powder for encapsul ation. 35 To make hard
gelatin filled capsules, the anount of inert ingredients is adjusted so a
“to conveniently fill 35 standard sized gelatin capsules with the desired \
"drug pat'‘ency. Alternative blends for encapsul ation are prepgf ed from

| act os€ and cornstarch in a proportion 33 to 1 to 10 to 1, w%%m
portion of talc if desired, conbi-ned with active ingredient sufficient to
pr ovi de pot endylediyl géd- Rigobitiolapeeate i | | ed i nt o capsul es. 40 '
40 EXAMPLE 12 "4BPRe#eA dry sol i d phar maceutical conpos™ion is .pr epared by
bl endi ng t he féhlcllo%’b% materials together in the proporgéons by wei ght
specified belo

45 Met hyl 2- ( 4rapio6iardnt hi 0) acet at e hydrochl ori de 15 s
30 Sodiumcitrate _ 37.5'50

50 Al g| Nni ¢ aciMagnesium stearate 6.5 15

Pal yvi nyl p rroI I_done - 15 55

Meegn esi@m 4§ % é h desnred potem:ly a:e the;n punched Irom :‘hls blend. . i, ) th 10
S AT vor g RasaloA S opon ey rngrgonsi oy pmsciopt o L ABTRRS® vt ur o

sai d tabl ets cont ai ni ng 25 ng. or 50 ng. (asweight equivalent to the free
base) of gAgeamxtonve ingredient. In a |ikée manner, with variation in the 60
'proport1504aPlcaflyllsmleyo¢tranmrgplddrabhmfoqhtorldses| red,  tabl ets of 5 ng., 10 ny., 75 my.
and 100 Th' gaPéS'aP's%waws aw*éeﬂrﬂmn 45 mb?fﬁmwthaam@@sms@wn

r nitrog DI ivided 4-pi Ionde

’ E/Leﬁa{ eg ?:Ih' A g%bw %& Péﬁ rgol was added ove'r![1 mmu es, w«th externa

thy @eﬂ%agég oéd ug Hﬂ . After 6 hours additional reflux, ghg regctlon
vxtu ]

30 Suc oledto room teMperature and filtered , with cold ethanol wash, to yield 4- 20
5 Tapi ocapnaﬂynmmuromum chioride hydrochloride (35.8 g.; m.p. 226—227"C (dec.); ir (KBi): 3.40, 6105, &VigeIErS|i um
st ear at e 6.71and 12.34 p). - 6. 5 .10 Tablets of t he
desired potency are then punched fromt h| s bl end.
10 The fof188#ng Pr%“ff&rfa"tqpﬁﬁﬁ“ss?"fq'ustrate the. preparation of certain .
i nt er nedi at es used ég 61he preyi,Quls Exanpl,£g, - PREPARATION 1 15 ' %
4- Pi col yl i sot hi our oni um’chl ori 3e ‘hydr oc I oride :
15 Thi ourmand:11. 42 ga3s.04). 15 nmles) was suspended with stirring in 45 m. of
.absol ute ethanol. The suspension was heated to reflux under nitrogen and-a
suspensioon Thsfsamp methgd i ussd treadnvirtZi ¢ oirigyl)-ethyl ehidride taidpoisieymispthiquanigyg. | 30
0.15 nol e‘g‘J°"F'?| approxi mately 100 nml. of absolute ethanol was. added over 1 5
m nut es, nal heating renoved as necessary.to avoid overly
Vi gor ous ,g_p, M;g,erﬁgtg,;ar 6 hours additional reflux, the reaction 20 m xture
was  Ccoojsed abRolyiReMiochRARM cAbdehyddchidriab {32 6.0 1m¢ohe)<3\taddle§oh,amhs 0 6fvatdr Gith 35
yield 4- stirring20vgdmeabitydniosakiitmiydogidein.a2y., 0127 chelel iy throlcdfwater Wies al@d dBbpgrise m p.
226- [ err]ove( QPQ@xynatqlvrw(ﬂn&t%s dU®94r(!"06 olhdroplets hegan @ TormeTHp Mildly @xolimrBig reation Wes

gime the pH was increased from 7 to 8 by the addmon

allowed teqﬂ apgr H@(}(P Whl
g\galcys !3; gxf)d'um q-l ge n redu e by. §E<U« flqghcg BN hydrochlon g' y product _
12 portlo’ns) T extracts were IEd r ydrous sodit m 40
4.61; sulfate; 3t<,?va ate ﬁ %Q:aﬁt Yf"fgg ). Fractional _
2-(4-pyri el u)ndatg puﬁ#ddarpt 91 rﬁacaatae &Y b dyibé ﬁmlfty/ha Bial; muawemwﬁatogmm on
silica gel: Rf 0.65-0.7 when eluted with 4CHCla/1CH3OH). This mercaptan readily forms a solid disuifide when
contacted with air.
45 Thesame method is used to convert 2-(4-pyridyi)-ethylisothiouronium chlonde to 2-(4-pyr|dyl)ethy| 45
mercaptan. .

w

L
- PREPARATION 3
4-Picolyl Acetate
50- 4-Picoline N-oxide (250 g.) was dissolved in a mixture of 2.5 |. of acetic acid and 425 ml. of acetic anhydnde. 50
The solution was slowly heated to reflux and refluxed for about 22 hours. The reaction mixture was then :
stripped of acetic acid and acetic anhydride and the residual gil vacuum distilled, using a 6 inch fractionation
column. Material boiling at a pot temperature of 100°C. and a head temperature of 82°C at 1.2 mm. was
combined, yielding 305.9 g of an 87:13 mixture of 4-picoly! acetate and 3-acetoxy-4-picoline. _
56 55
PREPARATION 4 ' .
4-Picolyl Bromide Hydrobromide .
4-Picolylacetate (300 g., 87% pure) was combined wnth 3.01. of 48% hydrobromic acid. A spontaneous
exotherm occurred, the temperature rising from 26 to 42°C. The mixture was heated to refiux and refluxed
. 60 forabout 1 hour (pottemperature 124°C.). The reaction mixture was then concentrated in vacwo to yield a 60
gummy solid which was dissolved in 16500 ml. of absolute alcohol. Crude hydrobromide salt (379 g.)
crystallized on chilling and was recovered by filtration. Purified 4-picolylbromide hydrobromlde (33.1g., m.p.
187.5-189°C.)was obtamed by recrystalhzatlon of 50 g of crude from absolute alcohol ' -



N ori de. PREPARATI ON 2 4-Picotyt—Mereaptan-35 4- Pi col yl i sot hi ouroni um :
ori de hydrochl ori-de (32 ) was dissolved in 45 m. of

ter with 35 stlrrlngaleme "ﬁﬁ@ odlumhydrOX|de(11 02 g., 0.27

P I in wat er wast rop er .appr oxi mat'ely ;10 m nut es

dur| nq vwﬁj'%]%?‘t“ %r oplets began-to form. The mildly exothermc reactiofl was

allowed to stir for approximately 30 mnutes, at which tine the pH was .

i ncre&s®M¥Sfrom 7 to 8 by the addltl on of .sodi um .The pH was then reduced ™6

6 by thledipow ad i.tion of 6N hydrochloric &fgor he oi ly product was 40

ext ract ed” PR{BE ﬁ%'rw'('t’?ls't'ge B e r|'do°§1l & conbined ether extracts
wer egdr i e@er anhydroous sodi um 40 suI fatie, and evaporated to an oil

’("

cont ai ni n wids, -swi-th a potent ney captan odor (11.18 g. )... Fractional
distillati gave purl\fﬁ ed 4-picolyl mercaptan (4.47 g.; b.p. 109-104C./15
mm ; thi n Iayerchrorratographyon silica gel: Rf 0.65-0.7 when eluted with

[errl} Thi s nmergapt an readllyforms asolid dISU|fIde when contacted
witACair. &5\ e sSadRsfret had s used to convert : 10 v
2- (4-pyri oy -ethyllso‘ﬁhlouronlumchlorlde to 2-(4- pyrldyl)ethyl 45 ¢

mer capt an. PREPARATI ON 3 4-Pi col.yl Acetate 50 4-Picoline Noxide (250 g.)
was diveeelnved in a mxture of 2.51. of acetic acid and 425 nml. of acetic
anhyslrinfelo?) The sol ution was slowy heated to reflux -and refluxed fas

about i viene, F‘é‘& smussemtee%@a ’??ﬁ'@’h°'§tpf'?'}x|ﬂ‘é}'90f acetic acid and
oot ¢ gAY %trgg e
ot

b led, usi'ng a 6 inch '
fracti oma'idn@ WhdnQkdAT :%sg 320 Ja'eea ey g‘%ﬂi" '; eaws&e fpielc@0C. and a
heagy t-aame sak theRoPbr ma. "

y-%ptéfﬁ-fcaﬁ&l&bl bﬂﬂlr oge ttﬁr@tﬁh 3f
87:13 arﬁlmtru&aanaﬂysbemmloyﬁenamearaére and: 3- acet oxy p| coI i ne. 55

55 PREF%RAwr@QsmmasplamdydclaBnOwhetemH}edwdrbu@m de 4-Pi col yl acetate (300 g.,
87% purd) AMP%@W%BH“%'QQ*P"B‘MG:":Q '?48% %/dr obr or‘}‘l ¢ -acid. A spontaneous
exot her Q os%‘loﬁ as Ii mmawg;gm he%%:ﬁ un}uﬁﬁ}?g;or(maul% err]. The 'm xture was

heat®d Yo reFTUX an I"uxe tenperature 123?:)

The reacti m xture wgs then concentrated in vacuo to yield a .60 gumy -
solid Wni»@as -drcsage(ved in 1500 ‘m . of absolute alcohol. Crude -

hydr obr om salt (379%g.) crystallized on chilling and was recovered by
fil®Pation. Purified. 4-picolylbronide hydrobromde (33.1 g+, mp.- 30

187. 5&,2;321 %ﬁ fmhﬁ‘l 1. by recrystallization of 50.g. of crude from

absol fon as clat d in claifPBaviafeR3qs ¥ droxy, methoxy or ethoxy.

10 CLAI VBA tompdsiibiedsitRmfidlr dlaih 4 GAEFEIA He CorApbuR OB B thetbittilsd cormound of the
forggla [err] [err] wherein 15 n is.| or2; 35

15 Wis ne | ene, .un §t|tuted or substltuted Wi th elther a rrethyl or a
phenyl gr8up; ‘Z‘zr%cw 198Xy, (Cl-C4) al koxy or hydrogen; : -
R and [err en takertseparately are the same and are each [err] alkyl;

and and [err] when taken together are -[err] ; or apharmaceuti caIIy40
acceptviHaketh A & #0asrdfbiekinumbin &l t thereof; or a pharmaceutically- accept abl e
cationig Aadsmpdstﬁemmfaurwalamavas/haydmwmpduagnbheéfommzh 20 a

phar maceutical ly acceptabl-e diluent or.-carrier. 2. A conpositi on as cl ai ned

inclaiml mhereln Z | drogen 3. A conp05|t|on as claimed in claiml .
wher®8in n /AN, 4. gpltlon as claimed in claim3 wherein Wis 4 i
unsubst i t uted/met hy én 8 5.. A conposition-as clainmed in claim4 whereint
the conpound is of the fornula 25 - _ £
50 9. Acomposition as claimed in claim7 wherein the c_o_mpound is of the formula .. \ A 50
H -
ren,

S S o o o
B N\’__)— ‘-cuz-s-cuz-c\-—o/ . R | 55
= 1 Co

10. A composmon as clalmed m any one of the precedmg clalms whlch isinthe form ofa tablet or
60 capsule, or which is in the form of an ampoule containing a parenterally mjectable solution or suspenslon. . 60
11.  Acompound of the formula (1) or (It) or salt thereof as defined in claim 1, or pharmaceutlcal
composition as claimed in any one of claims 1 10 10, for use m human therapy
12, Acompound of the formula (1) or () or salt thereof as defined in-claim 1, or pharmaceutlcal
composition as claimed in any one of clalms 1 to 10 for use as an anti-inflammatory agent, or as an
65 immunoregulatory agent, ina mammal o 65



[err] 30 yd
30where|nZ|sasdeflnedlnclal “ ion as claimed in claifm
5, wherein Z is hydroxy, nethoxy om Illl m(ﬂlm‘mtrposml on as clained in.
C

g!salqrg ?é\r,\?]erzellon the conpound is of thecfotnuta B85* GB2100600 B - 11
40 - wherein R and [err] are as defined in clal m1. 8 A conposition as

clai med i m3l Ameiumwt@rcontplostmmsp!gmadmlcbmﬁ fohese fndhetreatmentor prophylaxis of

[err] [erfF’?U"@@'d@hf'V?'@@thbF?@n as clainmed in claim?7 wherein the corrpound
is of the MorffAmpoundoftgtamula:- [err] '

55 10. A conposition as clained in any aone of the preceding claims Wich i
in the Formg@ablet or &) capsule, or which is in the formof an

S
anpoul e cont arenrfier al Ly inpect abl esol ution or suspensi on. 60
11. Aconpound “e£/t hef Or mul dosll ) or(Il) or saltthereof as defined in claint,
- of phar maceutical conpositi on as cI ained in any one of clainms 1 to 10, for

ueée in1Au nthe d2 nd oftheformula (1) or'(II) orsal t t her eof0
as def | ne di j(::tgi nﬂf{:ﬂ\ %l,;,tél_& F CAB9Rh.on as claimed in-any one
of cl-ains ,q{of%%,ﬁ,g,aan ant| “Pnf] anmat: ory agent, or as an 65

|m"runoregul at ory agent in a manmal .

65 11 13. A conpound, /é%nlt or corrp05|t| on as clainmed in claim 12 for .
use in the trea nt or pro byl axi s of rheumatoid arthritis in a hurran
bei'ng. 14. A &g hagFrefcit formula:- OR[err] OR 10

10 wherein n and Ware as defined in claiml1, and [err] and Rl are taken
toget her and are - CH2CH2- or - CH2CH2CH2- 15. A conpound of the forml a: -
[err] Printed for gk MRS Yatiowry Ohce byl CIA iind Jomderts BimiteaDbvalal s¥bl@a Pri nti ng
Corpany Li mi t echei@f ky e fpiet O"Bufe Sespmeot S8 Liih 28 Hb demiyie THE "Pat e Of fice, 25
Sout hanpt on Bui | di ngs, London, WC2A | AY, from which copies may be obtai ned.
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