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active subskanteswvéntitkAS) nenadi one sodi um bisulfite (MSB), the adduct of
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t he nat ur a$efulintapimatfedd ptonif andegweasttions. or ani mal origin. This quality has

been partially explained on the basis of the high water solubility of the
adduct (nenadlone is oil soluble) and the consequently easier and nore
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1, y ies1 and Ris -CH2OH or -CHO. This fam'ly of new conmpounds. can be
prepared by reacting a conpound of the general forrmula: 50 55 2 _
EP0234940§erFl€v_f|El§'even¢°n| s [err] and n = 1, or [err] is -CHO and n =1 or

15 [err] is -CH2NH2 and n = 2,
This present invention relates to a famlly of novel adducts of menadione bisulfite with a compound

30 exhlbltlng vitamin activity.
In particular, this famnly of compounds includes the three novel compounds havmg the general formula :

CH3 OH

y
HtN \ R

« L CHa0H

35

wherein
45 x is 2 yis 1 and R is -CH2N+H3
or
xis1,yis1and Ris -CHzOH or -CHO.
This family of new compounds can be prepared by reacting a compound of the general formula :
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3 “the sel ect ed mol ar armunt of rEm@E3dee Bodi um bisulfite. Brief
Decrlptlon of the Drawi ngs 20 Fig. -1 shows an infrared spectrum for
2 *_conpound 2-nethyl -3-h groxy 4- am normet hyl -

hyBxoxynet hyl pyri di ne-bis H '
(1} 27738, 4-t et rahydr o- 2- et hyl
shows an ul'traviol et spectrum
2- et hyI 3- hydr oxy- 4- am nonetfyl -
hydr oxyret hyi pyri di ne-bi s(1,8, 3, 4-t
4- di oxo- 2- napht hal enesul f onat The draw ngs are not to be deened
limtative of the present inventidgn in any manner. Detail ed Description of
Preferred Enbodi nents 30 The fam I% of new conmpounds is useful as-

foll ows ,flue to the conbined vita nd [err] activity. The conpounds of
this invention .may be utilized al one or-in adm xture with suitable
carriers. Jhey, my be utilized with, for exanple, acid or alkaline carriers
because of thigd Jonsor sfae=St@bility. Numerous carriers are available and one
isi normal |y ped epbary Pr {B,e basis of cost, inertness to the compound and
tol er anage byR1t,§‘L@Hm-l‘2tah@hl|=a;_F animl. The foI lowng list contains but a few
ofi the nut withithe/leaBd MblacdnibuNtidl MbnabisesolieR Bis@iite. TBY 35 be enpl oyed as
carriers: corn neal, corn cob neal, mlo, soybean oil neal, alfalfa neal,
drii ed whey, wheat shorts distillers dried solubles, salt, meat scraps,
cdlcite, fB&th@cnpmaM_pvagsy by products, wheat mddl I ngs, dextrose,
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The family of novel compounds is water soluble, but much less than MSB or menadione bisulfite
50 complexes (MSBC). One of the advantages of the family of compounds according to the presently claimed
invention is that they are moderately water soluble. A moderate water solubility is advantageous in certain
uses. (See R.C. Wornick, Variatrion of Microingredients Assay Values on Feed Products; Causes and
Solution; part | FEEDSTUFF, May 13, 1985, page 35). In regard to the vitamin K and Bg activity, the
compounds possess both activities.
56 Because VKAS and vitamin Bg aré generally added to poultry feed premixes and feed compositions in
“about equal amounts, the new compounds when used in such feeds, would allow for a saving of the
quantity of vitamin Bg to then be added. Another advantage over the prior art compounds, such as MSB, is
a higher stability at high temperatures, high humidities and high pH's.
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EP 0 234 940 Bl The first now corrpound i's the . ~
1,2, 3, 4-tetrahydro- 2- net hyl - 1, 4- di ERQ234:84BRIhal ene sul fonic acid
(ma.ﬂadl one bisulfite) adduct with pyrldoxam ne in a nolar ratio of 2:1.

L\atcorrpound ef)(?lssesses Vi t'fm nTK Ltetatxfeég%% o Io1 é]&o_gg%maggbe shiosid! ;cht e

3) as It S0R "v' % BV bbLAD PTG FahRKY) -

2 met h}-lhe %&%ﬁg@ ':o f:eee§e 'ma t tla_lsuﬁf gteyl)n%r JronCdd vntﬁrﬁ\x %n al:tﬂﬁ\/ (du§ to the pyridoxamine

hydr oxynet ByEyr i di rasw ba 3% %f A4}, € oAl Ahinion TRE Vhetry - SnydicRy d-adimbagiv-bal e
nesul f onat gho r?et ﬁ?n |s1 , ,ﬂ\é‘fl"ah diéd2- ﬁ\@ﬁ%ﬁ'4Qﬁﬂxo—§-ﬁ£dﬁlﬂ5|&1e&ﬁ6rl’a}e) | hisame doliow-
mel ting po#ngkma ica fSH a ¢3§H3%N£'MJSQQ Mas SQhatiRb Poihtidf 12 15° Gllis spaigly tsGIORE ndviater et
(1.3 gin ShhpeRfurd \BB]Y i 1003AChE watel),ad sYposr salable inl 999987 eitdnyll aralic cil@éformand
i n chl or of ggs@ineh €5 § irf 108 HOIRLn@ UV Bpetiarérbhown InfFigadan?, sgpectivela are shown in
Figs. 1,and 2, resufs R&R tiieVeabgtitutichOof the twb atoms W saliufr mesettHe veulg¢dules i MAB.ofithtahe
two at ons @éakSKidlinttithd) oRRAE bask natnely mamarhmxwﬁ-ametw -§-hydeoxyraeiiylpyridine hav-
bi - funct i omghitamirgRracwitpase, nanely
2- et hy| - 3- hyreis divey eofnpaeridroanmbeé hrebarést byy@eating MSB hwth pyridoxamine diydrochiofidp DiaaueRys
[err] acti wdldtign, inEhngarfritio st 2:t ecpowina ¢ thafelidwingseacteased®™By reacting MSB with
pyri doxasni ne di hydrochl oride in aqueous solution, in a nolar ratio of 2:1,
i i CH OH [err] with
precipitation of the
for the first new
a wei ght basis, al nost
H)] 12HES nore
am n[err] The second
“pyridoxal in a nolar

)

compound in the formo )i Be 30 crystals. Ui
conpound i s basg ¢ fact t hat ittcont ai
t he. san®? anou ‘ Sonengonpar
t ham{BBC. 2 [ ns 50 8% nenacﬂ)?bne and 24.
new conpound g menadpjone bisulfite adduct W
ratio of 1:1. ~ Vi
menadi one bisulfite noijety) as well as vitamn [er ;1 activity (due to the
pyri doxar noi.ety). The}second new conpound of the $ g@%nt i nvention is

2- met hyl - 3- hydr oxy- 4- fOr nyl - 5- _ _

hydr oxynet hyt pyri di ne-1, 2, 3, 4-t etrahydro- 2- et hyl - 1, 4- di oxo- 2- napht hal enesu
| fon-ate hap E\Qmﬁal’l{% oF ! | hdidebs @5 Bndras hld prédciphatisnibitttss dompennt! fnethe form of white
substit upi QRs@t. the one atom of sodium present in one nolecule of 40 NMSB,
with a weak, @igadite frRaéw corpdlrdyis based upon the fact that it contains, on a weight basis, almost the

2 et hy| - 3-shial Braiit &F-dofbinad ménabigrtbr conpared oy MBB.rand i115d, timaoioregthani MBBR- dt gogiaing
activity. TFbbs ntensdiune awia#mounkdmio®s. be prepared by reacting MSB wit

pyri doxal “hydmeabdosd eecompound isstrumerzdibaet bisylfite adguchwifprpyridoxsl i3 repias Fatiq of °f 1:1. This
accor di ng  tcompdoad fosbssenitamyn Keaisity (ste ththremenadiprerispifiis oy b waliaR gy '?fr?cff)“l'ty
one nol ecul(duead the pytidowal rodidtydr i de and preci pitation of the co %ucgd i Ie5
formof a whiThe reetcedi apw cpriroprd, gfgring h@esgétcdﬁ’ﬁntﬁé ofr@ I} l‘:lg on
the fact t Hugroiymetbypyriciners2.3dietanviisiZpinb bet 510'2 ANgPsaz epesul b

formula C19H1aNOgS. It results from the substltutlon of the one atom of sodlum present in one molecule of
K/ 40 MSB, with a weak, organic base, namely 2-methyl-3- hydroxy -4-formyl- 5-hydroxymethy|pyr|d|ne having

vitamin Bg activity.
This second compound can be prepared by reacting MSB with pyridoxal hydrochloride in aqueous

solution, in a molar ratio of 1:1, accordmg to the following reaction scheme.

s Oc\a
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with elimination of one molecule of sodium chioride and precipitation of the compound in the form of a

white material. o
Utility for the second new compound is based upon the fact that it contains, on a weight basis, 40.9%
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EF _.;jé'34’94081 nenadi one and 39. 8% vigpaysaa dagw1] The third new compound is

t hg menadi one bisulfite adduct with pyridoxine in a molar ratio of 1:1.
ThEs conpound ‘possesses vitanin K activity (due to the nenadi one bisulfite
no asmenediipnezend 39.8°% mitamin{Bsr r] activity (due to the pyridoxine noiety). 5
Th t‘hl rd ne\]ihq;tblrﬁ)wmmmunq h?ethq menagdippedhisulfite adduct with pyridoxine in a molar ratio of 1:1. This

t hyl - 35O BHNE yPPSSRSSES d\t Wt(qpyn@ypq H¢nadionp isuffiteqmoiety) as well as vitamin Bs
te rahydro”‘zﬂ"“P’n‘;‘iu thelpvzvd@flnemtey napht hal enesul f onate having the enpiri cal

formulaf err The i I"@% G?’?@”‘Pdr Jritg Wléeng%@ t2rpeiy-Shvdesxy-t praihysrpxyraettyavedinesodd 4im
present i n ' THI"E ht sy “'fa" F('“g ’6? W'cé' f?fé‘é,"é Crofa Qs -

2- et hyl - b '°Q? r?g °\9?“ﬂed?"n“’|$5 ‘é'fhra] weak,
activity. °ﬁ"| 'cs an hy "W‘%é‘e "%%fé t' L

pyr i doxineg om{ rﬂ% of ?%ln éf cﬁr al'e rlei%?wm re |ﬂ]hﬁyl’lg0>1lP8 PR lrbfqu_e[oui
ac ordlngto OWIn Feac %n schene °Ts°°

th elim natlon of one nol ecul e of SOdI um chlorigg and preC| pitation of

conmpound in the @ormlgf a light 25 yellcﬁ/hljmte lal. Autility for the
d s&d upon the fact that cobntains, on a weight

nd 40. 06%_vitamn [err

nvent ion is

rg-sDBOILf MR exanpl es VeR Aar ot to
i mtat§ on upon tﬁe present in 30 E>3anp| e&f
Adduct Sof Menadi one Bisulfite w

ri doxani ne) A solution
5 of pyridoxam ne di hydrochloride, purity 98% (0.00813
of water, at roomtenperature,} was added dropw se

d rl\_g 5 mnutes, t@a stirred solution of 5.2 grangggbgnenadi one sodi um.
bijsulfite, purity 95% (0.01496 noles), in 13 m of ter. After a few

prieci pi t atvéthfelminadion of Phempleauidiat sodivenschioridie wmmpmmme\mmmuad inghe forim dfiallight er s
i ce ®olvglloweatarial. t hen dried in vacuumat [err]until constant wei ght was
achi eved. Thé uiilecioy e did aew ‘g?R?Eﬂi’c'F basad veeniba feet that f serddinsi enea peigtl desisndd-thi ng -
5.005 gr ansMendiRne FaL4Qp67 a'v%"'& i:onbl ned 40 nenadi one content equal to 48.5%
wifth a vyiel dT Jaedign 5URksse Jpllopigo M'%ﬁ‘dm@eﬁﬂ?'?’t' fovisyer e npdgo beycgnsiggred
obtt ai neg}, Y l?ﬂdp%érfetpé?e"twvf “Yeconposition, at 171-173 C. The product was
derately soluble in water (1.3 g/ 100 m of water) 45 Exanple 2
gi'gggﬁ;g'éx% } a0 o% oP ertalSnd i Qi B o%rme‘j) ‘ |”| tEéfgg' '?hrlo\l,J\SLe |
fifl ter paperASt;m §c9|lawn Qr& mr L)gﬂme Hr@ch Flde dn{}%ﬂ‘}' §1lg$no‘e§75 ,y% 19
crlyst al & qﬁwbmgoweﬁ,p R, HEY A 6 i f S rP3rS e 5?
etlhanol , tR@Rdiche sediunt aso(fﬁ&t,sm %%4(90 96 ABies), in 13 MPoftalbr. AN d 8w Rt 3 t.hﬂ@
pqwder Obta%'aﬂ&\%e%ﬁa 28! ¥ 206hitg R stIfké RociRA® kAR, w&@a&%&m&&%sr@& w
tHe pyri dogamiiiiRrsCdd ith @Oiti WaRE thdd dfdd it 93dAIR S5 8ksA6 uhtl RensRAS@jght Jé&eacmé@mé aI
arjal ysi s gasseerédéy odbliod Wasg whikSdiystafiiné Povialer 8&@ghing[5)05\WednghThe assay gave a combined
\_’ 4 menadione content equal to 48.5%, with a yield (based on MSB) equal to 95% and a purity of 95.3%. The
so obtained compound melted, with decomposition, at 171-173° C. The product was moderately soluble in
water (1.3 g/100 ml of water).

45 Exampie g (Recrystallization)

0.5 grams of the product prepared in Example 1 were dissolved in 15 mi of distilled water at 40-50°C,
and filtered through filter paper. The solution was chilled, while stirring, and the resulfing crystals obtained
were filfored and washed with a few milliliters of 96% ethanol, then dried in vacuum at 40° C.

50 The dry, white crystalline powder obtained was analyzed and had a combined menadione content of
50.8%; the pyridoxamine content was 24.8% (expressed as free base). '
The elemental analysis gave the following results in percent by weight:
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55 5 - EP 0 234°940 Bl Act uaI T Theoretical C =
53.13% X EP °£Zﬁ/9ﬁ’ Bt

- 4. 77%N = 4.12% N= 4.14%0 = 28.31%

0 £728.37T% S = 9. 449Actual Fheorexio®wd 10 The
recrystallized productc gorgge ided to the ergpidispalafrmula [err] It had a}
melting point of [err] aringly soluble in water at roomtenperature |
(1.3 gin 100 M of wdét) ‘ar?Dans poorly solHift e 47 ™% et'hyl al cohol and
in chl®&roform (less than0.4L1@9n 100 m). | R anddM4sypectra are shown in
Figs. 1 and 2, respect ve?r?e‘t The first, ne cq ound was '

2- et hyl - 3- hydroxy 4-a % 5- hydroxyrretchy \é‘spr I'ne-bis(1, 2,3, 4-

t et rahydro- 2- et hyl - 1, $4=di 343 napht hal enes8 fq)nat.d)u It had the enpiri cal
forrrula [err] and had the nol ecul ar wei ght of 676.69. Its structural

formild wasy 2 sgﬁ% rduct corraddbiadd' § b oRBAEF szﬁzoW@t kridfRl f$m
e oo, oSl b L R AR IR TR

m). VAt ghus lé@%' atﬁyvau ol 3 R i @éss filn 63 .@{ompmrma Ve c@s bie%Rownin
absorptl b 28edgeQively.9h wat er sol ubi | or a mcroingredient, which is

dosed 4sn a fuenf t nb® @emadund QHE bSnelilt- i%o@%ﬁﬁ@ne%#ﬁﬂdémyﬁﬂme@ﬂg @a.- Of
unst abi | idwdnydwd-3- A,etmum.oioag_sﬁagﬁthaéas@ﬁmatepot ency. A noderate water solubility
i S an advant agethe 2mpirical fofi@a ChdHadN.0h 2 8L bridVidd Vthe IRolddithr [weibhit] of I5agedD &€ Biructural

di scussedoraliowses: and t he new conpounds of the invention, when used in
poultry feed, allow a saving in the quantity of vitamn [err] to then be
added wheret o.~Exanpl e 3 (Preparati-gn of duct of Menadione™Bfsulfite with
Pyri doxal ) 3. gram; of Omenl one sddi um pi sul€B3 e,opurity 959 (0.00862

' sulting sol yition

nol &Y, were CISSO R 197% of vater fand th

filtered. 1.89 giéfs ~er08@4 ~ hyldr och o it ®4 (0100866
'. 0nm of dater n(xl'ﬂgl cty}fﬂgh%% it i on
Ree g0l uti ons re cjonbin d brought tf¢ dryness in

nol es), were dis
filter®dd. 45

a rotary evapdgrator. resi due way extrjacted wit Hbbree 30 n portions of
a hot (40-50 Q. et hanol Pacetone (50430) sklution. The extracts)were

conbi ned and brought to dryness in the rot ary evaporator and the resi due

was drajoed in vacuumat 40 C. 3.0 a ans of a’ am)r
obt ai ned % "@If'tftB‘?ﬂY)/5°"‘P?*W8 '%twe';lrza' it mg'g.f@wamB 0 %r t.ﬁé% yed
for Conbltoo high water soluthty for a m%rle?l?xgrefg ?ﬁ%cﬁz osgedf m?ﬂ e at evels gﬁ?w ppm and which

shows some degree of unstability, will cause faster loss in potency. A moderate water solubility is an
advantage.

35 The vitamin activity, K and Bs has been discussed above, and the new compounds of the invention,
when used in poultry feed, allow a saving in the quantity of vitamin Bs to then be added thereto.

Example 3 (Preparation of Adduct'o_f Menadione Bisulfite thh Pyridoxal)

- 3.0 grams of menadione sodium bisulfite, purity 95%, (0.00862 moles), were dissolved in 10 ml of water

and the resulting solution filtered. '

_ 1.85 grams of pyridoxal hydrochloride, purity 98% (0.00866 moles), were dissolved in 10 mi of water -
. and the resulting solution filtered.

S 45 The .two solutions were combined and brought to dryness in a rotary evaporator. The residue was
extracted with three 30 mi portions of a hot (40- -50° C) ethanol/acetone (50/50) solution. The extracts were
combined and brought to dryness in the rotary evaporator, and the residue was dried in vacuum at 40°C.

3.0 grams of a white amorphous mass, were obtained (yield 81%). The dry material obtained was

pulverized and assayed for combined menadione content. Found 40.89%, theoretical 40.95%.
50 - The second new compound was -2-methyi-3-hydroxy-4-formyl-5-hydroxymethyipyridine-1,2,3,4-
tetrahydro-2-methyl-1,4-dioxo-2-naphthalenesulfonate, having the empirical formula C19H19NOg$S, containing

40.95% combined menadione (C11Hs02) and 39.8% of pyridoxal. It had the following structural formula:
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"The second new conpoundeP 0\a% 940 B1'
_ - 3- hydr oxy- 4-f qr nyl - 5- hydr oxynet hyl pyri di ne-1, 2, 3, 4-
tLahydro 2-nmet hyl - 1, 4- di oxo- 2- napht hal enesul fonate, having the enpirical
ormyl-a [err] cofitaini ed nadbgge t[)grr] d 39. 8% of

It hag the foII DW cg3struc uralf for EP 0 234 940 B1
O—|CH3[er] ' of, t of Menpdione Bisulfite
i th Pyridoxine) '
(0.00862 nol es),
solution filtereg.

f water amiaﬂhe,r sul ting

(0.00885 nol es), vveré di sswlved in 10{m

re

onbi ned and br

golution filterede The two sol utions
iin a p@tary evaporator. The residue was ext
f a hot ethanol/acetone (50/50) solution.

rought to dryness in the rotary evaporator,

ht to dryness

racted with three 30 m portions

The extracts were conbi ned and
and the residue dried in

dusl T O

acuum ap_ 40 2.9 r of 1 | j ght. | ow nat erial were obtained (yield
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Wihjapdoiagl and assayed f or. conbi ned

dir 4 Th h d
:\rzga 2' ﬁge %%%&%ﬁ of mg %HIO 9 d’ﬁ %lsgﬂtg rﬁ%?%] QGS é/OIB dm%es{iverf d%sgjfvelg r& 1|p z{ﬁﬂf?’% rrpou n
hyl - of 0
Lont 4 ni 2g MJ: ) ;,,%%ﬁ“ fﬁ‘éﬁ‘i oﬁ@@t%ﬁ i v N A o

f

k

e T 0l | O i doMednd idle doblFb Bna Br%ﬁdh] toEmm R Proly SRFBPASETKBSkiue was
5t abi P t akarached with @RdeCI0 M| 6HidnE Of a MR Sth&rOREbteroQ5b/saRdoReN Menadi one sodi um
i SWLLite 4 basipadabintined aitlorblit foi diymbssNieiNe CAMIP N4PSatet] arddiR baHBKEDA .
Fach t estacomsat@adrd.i ed out by mixing the VKAS with cal cium carbonate at a
evel of 0252%ygeainscdndbiighe gelioe naddérian @ere Tdbined KyeidT7a%)UME: Wa SmadriainoBranel Nwa3
abor gt opuvedziee rnd dsgaped fat combibedrsergdibr@rco@erit. FodndritD B8Eb Giseorefidal 477%. M nut es of
5t eam ng, fThee tidr s ceewogdnpa@u Athethgledhydiongs, 3-dhyidiveymethy ipyridinen 2 Sl4aetablydeo-2-
- ecov er ymetf-1.4dioks-heaghthaienesiifonate. bayingl the ompiged ddrmalin eC1 gt2i NfIsA adontainipg #0.77%
Wwher eas BBinghwenadipne(Cq Ha0ghand 4087 pyridoxiriecit kad SherfeliowingisthQuralderaiviei ons are a

i mul ation of the pelleting processgs used to produce pellets containing a
vitamgn K substphnce. Basgd upon thes¢ tepts, éﬁ ad&lbe seenjthat all three
pf the new conppunds of - he $resent {nveptio be nore{stable than
MSB, during pel}et ﬁ?np)unds of+t nvention have a hi gher
stability at hiph , ghjhunf diglys a he@ldgPHl s than do the
VKAS prior art fo It will of cougse bk understpod that the
presemt inventipn S descrl bed{aboje pur by way of
i o : HoOH

- —J S

o

Example 5

To compare VKAS stability, an accelerated test was conducted between menadlone sodium bisulfite
(Comparative) and the first new compound of the invention.

Each test was carried .out by mixing the VKAS with calcium carbonate at a level of 0.5% of combined
menadione. Then the mixture was steamed in a laboratory sterilizer at 7.5 psig for 2 to 4 minutes. After 4
minutes of steaming, the first new compound according to the invention showed a recovery -of combined
menadione, equal to 40% of the original amount; whereas MSB gave only a 16% recovery. These siressed
conditions are a simulation of the pelleting processes used to produce pellets containing a vitamin K
substance. Based upon these tests, it can be seen that all three of the new compounds of the present
invention would be more stabie than MSB, during pelleting.

Thus the compounds of the invention have a higher stability at hlgh temperatures, high humldmes and
high pH's than do the VKAS prior art compounds.

it will of course be understood that the present invention has been described above purely by way of
example, and modifications of detail can be made within the scope of the invention.
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exanpl €, and nodifications of detagpg2apelepyrde Vithin the scope of the
invention. 7. EP 0 234 940 B1 Cainms 1. A conpound of the general fornula¥
[errt] 5 wherein x is 2, yis 1 and Ris [err] or xis 1, yis 1and Ris |
[err_or [@mp 20 A conpound according to claim1, wherein x is 1, yis 1
and Ris [err] 3. A conmpound according to claim1, wherein x is 1, yis 1
and R i s -lcHbcompouny ¢f §reeneralforador ding to claim.1, wherein x is 2, yis 1
and Ris [err] 5. An_animal feed prem x containing a carrier and from about
4 to abbut 64 grams per pound of total —pﬂerri of a conpound actording to
any of clains 1 to 6. An &inmal feed donp siti apggongmi ni ngf from about 1
gram per ton to abo ' p|“3ton_of t otjal coxyposytion of {a conmpound

according to any of |c B03A drocqgss f.of7 production of an
adduct of 1,2, 3,4-tdtfahy ret hyl - 1, 4- di gxoH2Nnaph |[Rene pul fonic acid
W th pyridoxine (1:1) WATN) (1:41) qr wit I doxam pe (2:1), in
whi.ch a compound of {the geneflal fornula 35 C{H 40 [erry whereip [err] is

e[rr] and n = 1, or {50 Olerr] is -grO dnd n = 1,%Be0ferrj is - CH2NH2
and n =2, is reacted with nenadi one sodiumbisulfite. 8. The us% of a
conmpoung according to any one of clains 1 to 4, or an adduct produced by
the process Bf®M aim 7, as an additive in an aninal feed prem x or an

ani mal feed cohpédiisd 81 REsCHNt npt hod of preparing an ani mal feed prenix

or an animl f®ed, in | ch 0 nd according to any one of clains 1 to
4, or an addud 'sg'rydﬁﬂéwﬁyc'%ﬂ'&%ggéess of claim7, is nixed with one or
more camriLr o UEhSlAPordiy b BB, Widreit PRGSS 59ndH iPBARN Ml -

N

3. A compound according to claim 1, wherein x is 1, y is 1 and R is -CHO.

25 4. A compound_according'to claim 1, wherein x is 2, y is 1 and R is -CH2N£Hj5,
§. An animal feed premix containing a carrier and from about 4 to about 64 grams per pound of total
premix.of a compound according to any of claims 1 to 4. '

30 6. An animal feed composition containin'g,'from about 1 gram per ton to about 20 grams per ton of total
composition of a compound according to any of claims 1 to 4.

7. A process for the production of an adduct of 1,2,3,4-tetrahydro-2-méthy|-1,4-dioxo-2-naphthalene
sulfonic acid with pyridoxine (1:1), with pyridoxal (1:1) or with.pyridoxamine (2:1), in which a compound

35 . of the general formula

45

wherein
RTis -CH20H and n=1, or
50 R' is -CHO and n=1, or . _
: R! is -CH2NH2 and n=2, is reacted with menadione sodium bisulfite.

8. The use of a compound according to any one of claims 1 to 4, or an adduct produced by the process
of claim 7, as an additive in an animal feed premix or an animal feed composition.
55 , : .
; 9. A method of preparing an animal feed premix or an animal feed, in which a compound according to any
I one of claims 1 to 4, or an adduct produced by the process of claim 7, is mixed with one or more
: -carrier -materials suitable for ingestion by an animal.
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EP. 34940 Bl Revendlcatlons 1. Eamunaqwde1fornule gen~rale 5 0 ' CH3
~~%08 ~CH3 ~'OH CF3~~+~ 0t 3 4| ' ~~30 3 R 10 dans laquelle x vaut 2, y
vauf: 1 et Rest -CH2ZN -H3 ou x vaut 1, y vaut 1 et R est -CH20H ou - CHO.

2. "Ronposehayendieptipss r evendi cation 1, dans lequel x vaut 1, y vaut 1 et R
est{ “CH20H. 3. Conpos6- selon |la revendi cati on 1, dans quuel X vaut 1, vy
vaut 1 et R §§Tp°sﬁpﬁ°'%%" "#npose selon la revendication 1, dans |equel x
vaut 2, y vaut 1 et[B_BSt -CH2N -Ha. 5._Pr~nb rgnge d' al i ment our ani maux
, conterfant un suppgrt et d' environ-4 a gnvirlon 64 g par livre}(9 a 25

141 g par kg) du pr@ndl ange total. d' un cqnpoge sel@h;l @ie queliconque des
revendi cacions 1 a 4. QS| 1 i contenant'

d environ 1 a envird e%e l{a cqnposi. |oﬁ\totale ‘un conposd
sel.on | ,une quel cong R revendi cationg 1 459, - de{production
d' yn produit d' addi t}i ON 1, 2, 3, 4-tjet r ghydr o t hyl -1, 4-di oxo-2- 30
naght al bne- sul f oni qu ; pyrldOX|ne (1: 1), I doxal (1:1) ou
avdc | a pyridoxaniné~42:1), 80 on fait Léagir_avec du fi de

nmerjadi one sodique un conpose de formule generale Cxa c2:, 35~~~~~~~ <240

oulR e ca%% o0glh U2 veld et oot o °a-><dﬁ“t&ovr#35tsee?§e°ﬁ sfParay Beo. b
qu¢l conque, &%m&uggmn Dol %an% o 40 1P A & Pl on obtenu par
R A Ok T AL 3

| eyprocdd revendi cati ans un pre6ntl ange ou

un Cormosatbempaée adidnf mmna.cﬁem d%'.éma& vaéq ﬁvauP{&@%éPcﬂs preparation d'un

prém x u d' une conposition d alinments pour ani nmaux, dans |equel un conpose
sefl Nl ' Ung @bRbeMiGa ARAdIERYET SaksabduanSratk 28y thuOilet WesREAL,. d' addi tion
obtenu par |e proced6 selon |a revendi cation 7 est n6l angé a un ou

pl usi eur s 5 UpRRBhSgeRITIMEI podk dnfnauk JéhRanPél supbriant'Bidlron 4Dendifo B4 iy ipairTiereq9
1111111 g.sl 1111414 gdat kg b Méhéldngd Total l4'ud compbsé seloh I'une quelconque des revendicacions 1 & 4.

6. Composition pour alimentation animale contenant d'environ 1 a4 environ 20 g par fonne de la
' composition totale d'un composé selon l'une quelconque des revendications 1 & 4. '

7. Procédé de production d'un produit d'addition d'acide 1,2.3,4-téti'ahydro-2-méthyl-1 ,4-dioxo-2-
‘naphtal@ne-sulfonique avec la pyridoxine (1:1), avec le pyridoxal (1:1) ou avec la pyridoxamine (2:1), oli
on fait réagir avec du bisulfite de ménadione sodique un composé de formule générale

30

c o

CH 3 cE

, \
/ \ 1 X .
“ \ - P\ N F.HC;. I I

o ® = .
f ¢4 _OH
X F4
45 dans laquelle R! est -CHOH et n = 1, ou R' est-CHO etn = 1, ou R' est -CHoNHz2 6t n = 2. .

8. Utilisation d'un compose selon I'une quelconque des revendications 1 & 4 ou d'un produit d'addition
obtenu par le procédé de la revendication 7, en tant qu'additif dans un premelange ou une composntlon
d'alilents pour animaux.

50 .

! 9. Procédé de préparation d'un prémix ou d'une composition d'aliments pour animaux, dans lequel un
' composé selon I'une quelconque des revendications 1 & 4 ou un produit d'addition obtenu par le
procédé selon la revendication 7 est mélangé 2 un ou plusieurs supports pouvant éire ingérés par un

animal.
55
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EP0234940B1 1. Verbi ndung der ‘al i gepry PRABaG el CH -

CH3 (H S03° r e H : N RO
X © CH20H in vvelcher x x far 2, y far 1 und R far - CH2NH3
odé'r X far11VegburﬁhngdbrelludndihehﬁormelCI—IZOH oder -CHO steht. 2. Verbindung nach-
Ansp\"uch 1, in welcher x far 1, y fO 1 und R far -CH2-CH steht. 20 3
Ver bi ndung nach Ansp 1, in welcher xfU —~y fO 1 und RAOr -CHO
steht. 4. Verbi ndung {nach Anspruch 1, in yelcher xcfH|r gg Y farf 1 und RO
-CH2NH3 Sst eht. 5. Ti phung] die: HTrage und etwa 4
r Ansprchhe 1 bis 4

bis etwa 64 G amm ei b ei

pro Pfund Gesantvormny|s ‘ . 6. erfuttgpnmtt gammgnset zung,
die etwa 1 Granm bi s ] [ Ver b} nduny_na ei nem|der

Anspr Uche 1 bis 4 pr¢ Tonne (Fsant zusammepset gung en 30 7. Verfahren

zur Herfell ung ei ne$ Addukt soder _x CHZOH
1, 2,3, 4-Tetrahydro- 2-Tet hyl - 1, 4- di oxo- 2- napht mal i nsul fo- nsaurd it
Pyridoxi n (1:), mt Pyridoxal (1:) oder mt Pyridoxamn (2:1), bei welchem
Ver f ahren ei newdigwebi ndung der aligeneinen Fornel 35 Np | ~~~~~~ ~1. .1 AYC
* 1 - ty 40 xftireg) 0heendl fuf-8HN:EB6H und n flr | oder R far CHO und n
far 1 oder Rl k@r 1-yOH2NKZ RUiYdCHOHOde2CHO@tett, m t Menadi onbi sul fit-Natrium
zur Reaktion gebracht wird. 50 8. Verwendung ei ner Verbi ndung nach einem
der Anspr Ughe/erbinding nachadenruch it nie welpher k fld &rw et dnd Iy e ChipAH Alakipr uch 7
hergestellten Addukts als Additiv in einer Tierfuttermttel vorm schung oder
ei ner . Teer $ute@indungingeheAngriuch infd welgher g 1. yoUr Ve Feflir-EHO S Her st el | ung ei ner
Tierfuttermttel vorm schung oder eines Tierfuttermttels, bei welchem eine

Ver b\r‘ﬁdung né’@W'"@ﬁ‘rﬁé‘ﬂ’?’kf‘é‘F"%ﬁgp}P peifer 1 fip 2.y 10 1oepd R 1Y -Gl B stefm Verfahr en von
g\gﬁwpigﬁth 1 Ry o offn TRo o S0 ;&;%@5%42?“%? ot UpbiEung nach”

Il O einem dér Anspriic e1 bls pro und esamtvormls

6. Tierfuttermittelzusammensetzung, die etwa 1 Gramm bis etwa 20 Gramm einer Verbindung nach einem
der Anspriliche 1 bis 4 pro Tonne Gesamtzusammensetzung enthilt.

30 7- Verfahren zur Herstellung eines Addukts der 1,2,3,4-Tetrahydro-2-methyl-1 ,4-dioxo-2-naphthalinsulfo-
nsdure mit Pyridoxin (1:), mit Pyridoxal (1:} oder mit Pyridoxamin (2:1), bei welchem Verfahren eine
Verbindung der aligemeinen Formel '

ocx

35

. nHCL ’ 1T
W
d 'in welcher
R! flr -CH20H und n fiir 1 oder )
R! flir -CHO und n flir 1 oder . : :
R fiir -CH2NHz und n fir 2 steht, mit Menadionbisulfit-Natrium zur Reaktion gebracht wird.
50 g, Verwe'ndung einer Verbindung nach einem der Anspriiche 1 bis 4 oder sines nach dem Verfahren von

Anspruch 7 hergesteliten Addukis als Additiv in einer Tierfuttermittelvormischung oder einer Tierfutter-
mittelzusammensetzung.

9. Verfahren zur Herstellung einer Tierfuttermittelvormischung oder eines Tierfuttermittels, bei welchem
eing Verbindung nach einem der Anspriiche 1 bis 4 oder ein nach dem Verfahren von Anspruch 7
hergestelltes Addukt mit einem oder mehreren Trdgermaterialien gemischt wird, die zur Einnahme
durch ein Tier geeignet sind.
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