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PATENT SPECI FI CATI ON (11) 447338 (21) Appliction No. 15552/75 (22)
Filed 16 April 1975 (61) Patent of Addition to No. 1286161 dated 19 April
1971 (44) Conpl ete Specifi catiom pubtishedt—25—Adg—39+6—(5) NI [err]

- C07D213/ 67 (52) Index at acceptance C2V 5 (72) Inventor ANDRE ESANU (54)
SALTS OF PYRI DOXI NE MONOG- ESTERS (71) We, . SOCI.ETE D ETUDES DE PRODUI TS
CH MQUES, & com ,pany organised and existing under the |laws of France, of
16 rue Kl eber 92130 Issy LesMbul i neaux, Frances do hereby decl are the

i nvent'ion, which we pr that :a. patent rray be granted to us.and the

m TENT o SPECHT

et hord_,b vr/m EN’FO e 5 qan escri bed
vt he: |- gwi Ng..Stat ene CATION - _ piﬂ@%?%
Ron, o {}gg/ﬁsanufzé)cﬁfﬁéﬁél’nlé%t s of p‘.yrgh OxLagwarno- est ers,
Fition. qublished 36 Augy 19966 161, ' Br i 1 i sh. ‘

T [ LdWP R P/al t s of a. pyrr doxi ne- mono-- havi ng

e{ ? 1% ﬁ@?%m“ 10
[err] ‘ and each: represent anal kyI ene_radi d n of up
to 16"&aldggh"&‘t"8n%wa@§ S&NVal ent. amino-'substituted ™ a gt ocar bon

radi cal , for exanpl e an’ am no-al kyl ene ‘resi-due . of the rfrrul a: 15
[err] 15 i n-which R- epresents a

hydrogen atom or a(5[4)?SALTSFG!UPYm>hﬁEFNmN&E]sﬁk 2/6”1 each .represents
an al kyl radi cqnt ai_ni ng- car bon atons f r] form together with
the nitrog ,}ZVQM %’&% misn E P,_RDDUITS CHIMIQUESEplasent s a

phar rraceutl Ch ;; 1 ggh "_“Le r921§0 Isyd to a process
for its rrarmmtonayrhe grairei tto shadaaheﬂ.& ,s . of Addition
to Brtish PR _’g’nmﬂtBeIfOMglsmanes—to an i rrprove ‘or nodified
process for, n;,,h@s ‘? W Px!!dmmmmesfder The preset
i nven- 25 Bnu%grieaﬂmq' 5 E’ﬂaﬂgﬁt ? r’%ﬂﬁpﬂ@d process for
t he mmnuf act uBgtishfPateieNo. 1,286,161 18litesatb QA addRivh W jers. The -
procelé)s acc?ﬁ?’d’f"ﬂ'@?'t’bgw fgmalaent i nvention C%F{‘s&;s bl ocki ng t he [pwo
yhdroxyl. groups in the 3 yridoxi ne reacting the
conmpound t hus' obt ai ned \ th ap*aci d a%_hydrhd » of the general fornmula 30
[err] ,.1&*"" adodn(,. 30 in which Ais a
above defined, convertingxghelyesultinig a i d manoest er internediate into

N th ar tertrary am ne of -the

- 'gener_al - i@ which ‘A and’ A% each represents ‘an alkylene radical with a cham1 447:6 3{§8

5 : - carbon atoms or a divalent ‘amino-substituted rocarbon
_ example an amino-alkylene residue of the general foxiatllln;p}l;l i by tadwal, for

and_ A4 posrtron of

1 o . N .
> ~CyCH—" o —CHACH~ - 15
mwlll{ich ’
: l‘eptesennsahydrogenatomoraCH,COgrou and is'1 or2; =
R*aneR’eacah represents an’ ltadxcalcog %u :;Scarbonatbms,or
R! and R? form,togetherwx themtrogenatom,a enerocychcrmg,

20 Ac represents a acoep
nisl,2o0r3, pharmaceutically tableacxd and 2

andtoapmcessfrmmanufacmre Biitish Patent No. 1

6
Addition to -British: Patent No, 1,286,161 and relates to alisl::’lfr?vel; 2:%5
process forthemanufactureofdxeabove oxine mono-ester. :

‘25 | |
| :::vetehmstoafurtherlt::pmtredor edprocessforthemxmmofthe 25

._._;-:.th:',_'\‘-;.i_mt mvennon oompnses blochng thc two R .

ined with o 40id SRty oh,het;g;nsofpyndoxme, mcungthedompound thus

i wluch ‘Als asabove d I converung the reeul acid monoestu. e ltermedmte. - :
into’ irs ‘acid chlonde, réacting the acid chloride thhuggtemary amine ofmthe general



formula [err] in which the synbols are as above defined, reacting the
resulting conpound with a pharnaceutically acceptable acid to give a

phar nacelittamgidrmmae-aept-abte—aett—adet-t+on—satt—and—TeEenoving t he group
bl ocki ng the two hydroxyl groups at the 3- and 4-positions by heating the
mono-ester preferably to about 90[err]. An aqueous solution of the ,
nono- ester may for exanple be heated to renove ¢he 5 bl-ocki:ng*gr dup. tfte.
reaction sequence is illustrated bel ow a Bl ocki n of two hydroxyl groups of
pyridoxine: T bLG:kl ng of the hydroxyl 1g4xg3ps in positions 3 and 4 of-.

pyri doxi ne nyw PrEs eTap arTi e "ot DRveS aABedf mens s/ in
the mai n Patént Th@%@iﬂ §7‘°" und% @hﬂﬁg W &

' tacidl hﬁglw‘r]ﬂﬂ fic-i n t he
form of hydrochl.or mﬁlutaﬂcafemmtbuzrmrml;lo e ”(%?ch
[err] The choi ce.ofrasat thné-amsH %@eﬁﬁ%%%ﬁﬁ@& re ey agent
may be used. 515 . '-“;"i‘.ié‘B“”‘Res&'é“c“?“ BY PR Eofiioth obtarned in (a) wi'th "t he
appropri ate aci d._&R. A &Qeque’h&ximﬁmtamwternedl ate |l CH [err] This
reaction step-is 'ref erabl y carried out |chI or oet hane* as solvent fe

the reasons give w * 3640s5P 2nd 40¢ sifio is '_j-;\._ T
RERbly Sarield tEdér sﬁ?" ﬁhﬁﬂfclxﬁﬁ:l’mg{ndo The only = 10

Conver si on ofmt he i‘pte

20 [err] The chl-or i gmeﬁkomymdhenﬂnfom»émtOMMﬁﬁméﬁ?%W‘a“é under

t he usual conditi orbst!ﬁaulbewﬂ?ewb-l on of -an acid into its acid chloride. d.-
React i on of the acid chloride- JHIOL Wit h a, ,suitable tc;ext i ary. am noal cohol . 25
[err]~ 25 e.” Forlwm els I ti
and i beratl ng the 2.al cohd'f’--... )i _
pyri doxi ne ring. This ‘new jfoc¥ss gi ves' fAvour abl e.c"_'_
between 75 and 90% The ‘i nventan i-s il.l ustrated. b}; t.he foI I oW ng. Exanpl es.
30 : : The choice of ‘acetone is not essential, @,danpptberi) cking agent. may be used.

30 Sal’ ts of 5a- pyr 1nate bl ockisng
of the al coho?® fun i Lﬁemmfmontsw&’@% oxtleﬁ‘?%sﬂggtroforned
as described in Br|t patent 1,268,161 -t 9 give. (4 3, 0) - i.sopropyl i dene .
pyri doxi ne. 83. 6g (0 4 rml) of . thl$ corrpgulg,q,\were poured at” 50[err]Cinto a
one litre 35 reactor cont al ni a su%pgns 6n OO_E_ g (0.4 nmol) of
succini ¢ ‘anhydride in 350 m 35 m xture was

refluxed for 30 mnutes, and ther "1, 447, 338

3 added dropw se 29__ ) 0 4 rml Dol for .~ -
mai nt ai'ned for a f UK, s‘ pg‘,?e@?ﬁ él‘"r%fg i"g gﬁl‘f of %I met hyf?'r

am noet hdnol were a ed drop- WI se. The m xture was all owed t o -cool- whi I'st"
stirring and ®as therﬁqymoedfmhwﬁf@d'geFlr'?tP&a%FmP'@éal water. To the aqueo%?s
m xture was then added 100 nl of aqueous- se@ um .

HG — c’°‘cH
n ——s IS*CHO-&A—Z—C

HC~An

The chlorinating agent may be, for examplc, thionyl ¢ chlonde under the usial
oondmons for conVetsnon of an add into its acid chlonde. o

d. Racuon of the acxd chlonde III thh a smtable mmry ammoalcohol. .

= . .m mo-A\Re P ' 25

e Formauon of an appropnate acui addmon sa.lt and hberaung the 2. aloohol
- functions. at ‘the 3--and 4-positions of ‘the’ pyri  ring. This new process, gives
‘favourable yields of- gencrally between 75‘ % 'and 90% The invention: is illustrated. by
the following Examples,

30 . ' Examplc 1 30
- Salts of Sa-pyndoxyl succinate dxmethyl—ammoethanol ester .
. The blocking of the alcohol functions in positions 3 and 4 of pyridoxine was
- performed as described. in British patent 1,268,161 to give (4,3,0)-zsopropyl:dene
' pyridoxine, 83.6 g (0.4 mol) of this compound w! oFouxred at 50°C into a one litre
35 - reactor containing a suspension of 40 g (0.4 mol) of succinic anhydride in 350 ml 35
' _of dxchlomethane. The zmxture was reﬂuxed for’ 30 mutes, and there were- tlwn

ﬂ



5 sodi um hydroxide to bring the pHto 10 and after decantatjon the

aqueous phase 5 was extracted with' 200 m of dichl oroethane The

di chl oroet hane extracts were washed twice with 200 ml of water and then

m xed vvith(assol ution of 116 g (1 rml)l,d47smle|c acid in 200 m of wat®r.
ng

After heat th‘%d&ﬁ'-&?é}%e |8 [ Qlidat M@ ]C for
30 10 M Nut Esrte 80 w@?fﬁ%}:ﬁ%@oﬂﬂﬂhﬁﬁ C%&QM&ad a&feﬂgftoerStI rring
the’ mxture was ¥®. Th mitueaiw Fingoand @e'mdr'ato'% under
vacuum and § he Iﬁﬁs e o B UpatD0 1M 50f
absol ut e ethanol ,gaé tres ' kYo m&ml | at 1on.
The resul ti ng 0| mi&umtl m%ltohtgmeu:hnd-theaoiuxeédmhn solnémqutll@gﬂfmd} hanol

and al | ovved wa oduct O"It al par at ed,
washed wi t hl* et har;,g}m ‘%eﬁ e 6 o male’c 1,'%% %%?@lw%(gd 185 4
g (yield 81 % of fiched,drattnves E‘i:yqam ﬁoﬂﬂﬂe:suaﬁmahe tast traces of -

(1 x.f.n‘_‘ 6
estlting o
S [FOTTHE

di met hyl - ami noet haiso Wwere edq(\h!

Anal ysis of the ?&@W %ﬁﬁdﬁa ‘ i e‘ﬁ&'go“% %b%ﬁg %{LC

[err] 20 15 WiEied Qg dhanganeRgt |y as the 35
mal eat e but using NTheetwdre th@ elngimedt 185.4ag] Gxeldnsk%&oiatu dinkleateraif ef-€ aci d.

Exanmpl e 2 Mal ei ¢ W ﬁ‘g‘ t hanol
ester This conpomlq‘s_ 8quzne A PR S Iepf'feeciccemfslmt"ﬁ afuﬁgflc ‘

anhydri de 2% hmummbﬁmm&ydnylaﬁime Jﬂaaeeaumsingom:etyned ano.
oi I’y product whi @rpawa %quamm mal ei ¢ anhydride to give a .

cry_mtal | ine product nelting a 100[err] 9llerr]C Yield: 77% Exanple 3
Mal“éi ¢ aC| d salt of SWrmd@myhf tératd Riinktytybhiinfetiandl i it - et hanol

ester. % éumd Obvalsedoat;tlal lad qxuthbam;lhtmclat& idpt th%
4rrethy|-| i per t}%?ﬁ‘b ol .
There was thus o?g an 0| prodﬁ‘cet W%%ﬁeﬁas reac i mﬁiﬁ%l C
anhydride to glvethe |-naleateavvh|te crystalllne product rreltlng at

l41[err]C to 142[e C. Xield; 88% -
process forgghe pr ai%%ﬁln% g ﬁi\‘! ’
formula; [err] |wm1e&p1a éB4nbIC

chain of up to 16vhichrimemeasted with ewtgn&rﬂmdz-rsaldas,ta whiteedysallinphatlc

hydr ocar bon r adi gapductgsiting ac 141°¢‘°F@°F§|’é§éh88ﬂ@pr esents an al kyl radi cal

containing up to 5 GaRPRye 1Ky 15:40 or [err] form together with the |

nitrogen atsdm a hetlerﬁo@;oedss €or [ the) Grepdiarioh &ff I £ pRidbsineampridREEFCEOthE | gerivkall 35
acceptabl e acid; feslah is 1, 2 or 3, conpri sing bl ocking the two hydroxyl

groups in the 3- and 4- positiaons of gyrl dOXI ne reacting the conpound t hus

nonoester internediate into it reacting the acid chloride
with a tertiary amne of the g yeral fornul a [err] 4 n which the synbol s are

as abOVe def i ned,in WBRETA BSH ANGach represents an alkylene radical with a chain of up to 16
: ) carbon atoms or a divalent amino-substituted aliphatic hydrocarbon radical;
40 R* and R? each represents an alkyl radical containing up to 5 carbpn -atoms, -40
or R1 and R? form, together with the nitrogen atom, 2 heterocyclic ring;
blockmg sent h ; ceutically :ﬂ:ﬁ::egtablo.:i azd, and n 1sfl, 2 or 3, comprising
e 0! in - an itions o oxine, reactin;
the compound thus zbmgd%p:n acid anhydnde of Ptges‘general ft?rz’:t:lla © 8

/

"\I/"
in which A is as above defined, converting the resulung acid monoester intermediate
.into its acid chloride, reacting the acid chloride with a tertiary amine of the general

formula HO—A!~—NRR? in which the symbols are as above defined, reacting the
resulting compound with a pharmaceutically acceptable acid to give a pharma-

obtained with an acid anhydri d¢ of tiFee fgr | a 45
45 [err] in which A is as abov z@id fNgj the resulting acid
hIorlde

45 45




resul ting conpound with a pharmaceutically acceptable acid to give a

phar ma- 3 1,447, 338

3 added dropwise 29 m (0.4 nol) of thienH—ehtorde—Beit+rg—was—airtaired
for a further 30 mnutes and 40 m (0.4nol of dinethyl am noethanol were
added drop- wi se. The m xture was allowed to cool whilst stirring and was

t hen-pour ed = nto 0.5 Iitres of ‘iced water. To the aqueous m xture was then
added 100 ml of aqueous sodium5 ' sodi um hydroxide to bring the pHto
10 and after decantation the aquenu&smhase 5 was extracted with 200 m of

di chl qr oet hme b&%%ﬁﬂ%ﬁ%% ch?ocn?s T e mﬁ%ﬁg};ﬁfe Wwin 200 m

of water an leic acid in

200 m of V\MserTheAMmtevm ﬁm @asCthédCpotred sni g sol ution
at 90[grr] CI’F'%?r"f Wu 3 OGHOEWMMCK and after
stlrrlngth mﬁﬁf%gw S W%@:by 2
CONcentr at | eashedeRE withi 200 phil oot thlnﬁﬁixed{vﬂpé?&l Pibn ¥Ef16' (Vab§ enoved by
tw ce add| Q)@ldmzodfmlatmsﬁrute et hanol .. the et hanol be| ng .renoved after
addi tige by = finig e} POREsfor 38n di s- sol ved
in one I|trm ] a;ﬂ e Bt e s TA® product
obt ai ned wawatsepeae d _j' ;&dmhmlbemg 15 -There
were thus o *ﬁe‘ﬁm .'..1~.'- W@%mﬂ%@ﬂsdmbmtwohen&s—pyrl doxi ne
- succi ngte di Sy pr agdy\/m ji,te product mall(%vI ng at
e oB: el ats. eglﬂe.t:‘[ s&ogu;ience th the

134[err]C Anal}’ﬁdrevefe ai
formul a [ er pyrc succina Iestas[tlﬁthtlataavhha Prodidt anehting exactly as
t he nal eat eg &fcé‘leyl’md“ﬂ) %ﬁhﬁt P%feﬁcwwdmwhoﬂlet he mal ei c

aci d. ggxanple g ""-' aﬁﬁhﬁe w&l dbited SRRV 'tﬂeoé#a kscet;flf
~ di met hyl am repstibaiddh plec ofrhe hiléiSaci@ONPOUN A obt al. ne&aéél I'n arrpl e 1
except that glutaric anhydride 25 : repl aced the.succini ¢ anhydri de.

There was obt ai Ngge; .- 2b reacted with maleic
anhydrzlsde to gmmdtﬁgﬁgmg%& . o 101[err].

Yi el d: 77% repheedithe s@cibk| ahydridec i Thes abds obfained 2 ily Pivtyck whith Oha@at € 25

4- et hyl - m W@PW&%P%SPW%PMWNM%I®°QWMd was obt al NEd
as in Exanpl'e1 ‘ex¢ept that 4-nethyl-1-pi perazi nyl 30 et hanol repl aced

t he di met hyt am no et hanol “Ther e BaGpk 3Uus- obt-ai ned an oi |y ‘product which
~was regct ed. wMalpc aeid e .,,,xﬂeuqnoangmmm@mmﬂem eserWhi te

crystalli ne" ppLat M:"-"YI'I‘PF ayl 8805 3WHAT WE

- "CLAI'M' | Si--" ghich: : alk : f}?ﬁ? werstig i) pyri doxi ne
nono- est er BMWMI%PCM&%&& 889%.[ err] in I C A~ each
represents an W|th a chain of up to 16 carbon atons or a
di val egt am nog, sAu ?ﬁ ?gﬂhgggr 98? g lerr]
each represfontnda;an al kyI ' caI conta I ng up om; 3520

H-O-E-A—E—O—A-I\RE- e

mwhxchAandA‘eachreptesentsan leneradlcalthhachamofu
: -atoms or a divalent ammo-substxtatigd aliphatic hydrocarbon radical p to 1
40 'R* and R® each represents an alkyl radical containing up to 5 carbnn-nmms, 40
orRlandszorm,mgethermthﬂxemu'ogenatom,ahemocychc ring;
b Ac represents a tically acceptable acid; andnxsl,ZorB,compnsmg
locking the two h lgroupsmthe3-and4-posmonsofpyndoxme,reacung
- the compound thus obtained thhanacxdanhydndeofthegeneral form

45 | *<jg’ - 45

mwhxchAxsasabovedeﬁned,convemngthexesul acid monoester intermediate
.into its acid chloride, g the acid-chloride thhm;gtemary amlnsc ofmthe general
formula HO—A‘—NR‘R’ in wluch the symbols are as above defined, reacting the
resulting compound with a - pharmaceuuenlly acceptable acid to give a pharma-

A




or [err] formtogether with the nitrogen atom a heterocyclic ring; Ac
represents a phar maceutlcally accept abl e aci d; and nis 1, 2or 3,

pyri doxi ne reactr g the corrpound thus obt ai ned vvrth an acr d anhydrr de of
the general fornula 45

45 in which A is as above defl ned, convertl ng tche resul t-i ng actd rDnoest e[
internmediate into its acid-chl orlde reacting the acid chlofide with a
tertiary am pe of the general formula [geylssgn which the synbols are as
above defi netk—reactrng—the 'fc:g;'gidh;c;ﬁjﬁganddyeggvﬁvg Ehg gromgnar rragcehmttwcal N
acceptabl e acid 3. @CCEP ster

G S ¢ SRR s i Sl ecnta e
acid addr tion Sa|alky]aﬂ QITOVi NG - he group . -bl-ockin the two- hydroxyl - groups
at the 3- amd 4- posB-tApmsssta_ tth\gn't!,héerﬁmﬁemb@t rfFP'es@ts%'%‘Pocess 5
according to claimdi,’ V\herel Aéﬁd/or errl. de npt s-an .am.ne-

al kyl ene radical. 5 _é [ocess. oE'tccordr ngctS% claim:2,“hefein A
and/or A represents a group NHR 5 [err]NliIRr whrch R representwv
hydrogen atomor a [grr]l. 4 i 7 nd. p: LA 'rss according to

G5 oflag @OUPS At

-

any preceding cl P TgM
the 3- and 4- pOdeblh?d}&y groi ._§cratﬁhvedby

heati ng theltGal t hemna pojus;solugion: © Ch 10
10 5: A process w%o PHIEFSSt 5°0%H8E 19 ¢ B usihetin _‘L!}? rt?l"f“f'l’é aﬁ‘f“béskr ng
agent is acetone. A M%r&écﬂrﬂyw&g%w&ﬁﬁ%é‘&n%@nm{ herein

t he conversation mfd- hhﬁbemtt ileetnipdiow Sintor-its raﬁdarchbﬂdeaiseeﬁemdebytracmrwiﬂnhl or| de -
is effectedlhy retiopylebondesh 15 thi chl orJ~ S PPV '
15 7. A process g,g?m?r i s o o iﬁ‘i%&"’ar Semmgtoeteded on of -
the bl ocked pyri doxigie fon Qreparing. aafltyellra ﬁﬁdd»xﬁ:eciﬂ(fnb-le@dﬂ sibstandaliglas ref | ux :
i n di chor oet hane. dx%losq&xmmhbsﬁmpleqmesparr ng-a salt. of -a_pyri:doxine

nono-ester substantially as dist : 'Exarrpl es herer n. - ER C
POTTER & CLARRKSON. Charter ed Patent@w- :
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