111 387 Descri ption Background of the Invention The synthesis of

rbinil, by optical resolution of RS-2;3-dihydrospiro

mH 1- benzopyran 4,4'- 5 imdazolidi nel - 2° ,5' -dione (the racenm c co d
rresponding to sorbinil) of of precud st 6387fuoro 4- E E,s
, el\elochromag ah boxylic acid affords at | east equal yields of the
desired ena?ﬁloner of sorbinil or of its precursor (either one usually
ntam nated with the correspondi ngBackag®@bEhe Inténtiooveral | effici ency of .

e process |s Thee swnthgsis rofi caodind, [by m;lnalenesqhonn odf B%&dth ospireldiirt-benzonyrsdn- 4t4b

@ bi ni |ﬁt lidinek:2’ Sidipr) S'Pcsace ie Preesponding [0 ey " é’ﬁ° RIEqpEPR Ry
rbinil. r Eﬁjﬁébﬁééﬁé @% é%tf é@lﬁgenan wmeysaos r m
gt di Sposal uﬁr RNegrebay Shbth -pﬂﬁ &n&oémiamﬁaﬁddta)e, émdm
B Vi el ds at sichagibnangwhichlisshdn réaycle‘dlbb@rhmil l‘btonly{asthpb&&lWWo{sablml greatly therdased,
We presemny i;’%h;%a&mabwob%ﬁﬁqamwh these hyrnf‘;ﬂuptn (neprssaglyifermad n visjdsehieast equiyplent
groinil, in RIS WnlnllPLHGHG, (RAUAE Sorica
. n 4] n 1S OT S i tica
lls. Patent Nagiugh 'Pg rad. Bhe 9sa éasﬂ@e Paicik At d§;1§)CQMed1s%ato% ot Sl
@' opean pat @Rtovare Iprd2adsesd Eufppélini gttt Splicdtion Gdilidat 3R ri‘ooo1oéﬁarfh+ TSokbiriy by Optlcal
@tical s rsR(Bsaznlepm with Aminbpidame Peetiasit albEuranatn patet applicatiorfubliggtianmopeioeast, for
Bl ication pﬁ‘UP' & dariQpricah Gesopytiery W??ﬂfec“fs@f G‘F'S%’PﬁTUrE?‘F°°f“@F‘8@'F?’EQ1yh%‘§  Gethdiied
B Precur sor SEEIUEY 8 EPEEHb AN ENEN- 4- Car boxyl i ¢ Acid"; both filed
ECU rrently with the present appli GaihiaR: of S18MWRAS6NOT the Invention 20 )
eet 2b- | NnCBovymbeatlcicaspandtésesyintheticotues tb Gsotbirilbadasriing e (Baches) Ganti th&EUPPEaN
Bd the Eur o;gera'nata |r¢fe,rmd|f9n®°v@faerweélda6t theapsespnt regenvepeibn of pypraeuctsr s érfigoro-4-

m

conver si on g % esenq nv£n§ ngnc assesa ocess?or%herltg‘nor}a 10 Tppuﬂﬁguessfﬁ’nk"‘!'éﬂ%%“&%n
gconmpasses )bl -%ﬁ:dlla ﬁ'a?.m& Bf Hafld A} eifdrosh a‘r& -4,4'- lmldazohdme]-Z’ 5'-dione [(7)
fl uor o- %%mmamw Jz).xt 601 R- By @M.Idﬁﬂ-lﬂeld&&xro%amirudi;@h id R8) oa(8fand (4)], or a
b- 6- f | uor ospatroo @#Itwemmfrvﬂhlctf commm#at_l'@lsteds ofel -2, 5' -di one (7) 25 or (7)

d (3)], a% hyeiep, Ga‘hﬂfe‘ggg EU‘PP? P'@aﬁq ‘E?F lc t Spﬁpﬁi’r‘?e%“t%{?'%iﬂﬂ‘ﬂ"@h
! d [(8) Or ()D) dlgnzbg- of said in r ﬁm{ ﬂ%ﬂrﬁ\ sol IP. Céﬂf&ﬂfmﬁg% an%
leps of 1 sbakorhydhh W6t &-fllbrodald ﬁoﬂ&&%@l&ﬁs- or AR oM B ORH@ M tGre I Bnd O _
B m an i nt er med) ltiogantionoof aald shixwine dfi8-fiusroR-chomagoneiand Gifli@rad-chidroidimgdchroman over
5- 4- ami no- 6-8f nablsr methlr estalvat - Nardyesus| 4 cauRouS &Qa;w spipgnt d@g&eﬁd%idi oifiest 6-Gugrerd-
Bt er medi at e “BRMARPA LY Ul der remiEilos iRadSBiPRANER™iE't h a' chl orinating agent to
) form a i xture of 6-fluoro-4-chromanone and 6-fl uoro--4-chl ori ni nochr onan
B he mixture (9)1; and (c) hydrogenation of said mxture of
f1 uor o- 4- chr omanone and 6-fl uoro-4-chl oroi mi nochroman over a nobl-€e netal
it al yst in an aqueous or aqueous organic solvent to yield said purified.
fluoro-4; chromanone (1), suitable for recycling to additional sorbinol.
. 40. 45 50 55 60 65 : Co ' .
B>— 0 111 387 FLOMSHEET | [err] The expression "cationic salt"
Sl C| udes, but is not restricted to, alkali netal salts. {e.g. sodium 60
bt assi un),. al kaline earth salts (e.g. calcium magnesiun). and salts with
ines (e.g. ammonia). In a preferred enbodinent, the salt will be with an
@tically active amine which was used in the resolution of the racemate (3)
B (4). When regeneration of 6-fluoro-4-chromanone is from{(7) or a m xt.ure
@ (7) and,(3), the nost preferred salts are with brucine (used by Sarges
pra) or () ) - 3- ami nonet hyl pi nane, (+)-3- am nonet hyl pi nane,
) - 2- am no- 2- nor pi nane or qui nine (as used in European application, ref.
6551, 65 supra). O the latter, nost highly preferredis i
) - 3- am ngnet hyl pi nane, since in that case only one =~ 0111 387 optically
tive amne is enployed, faci litati ng recovery of the am ne.. Wen
generatlon of 6-fluoro-4- chromanone is from(8) or a mxture of  (8) and
@), nost preferred salts are with D-(+)-(1-phenethyl)amn ne or
( ) - ephesdrl ne (as used in European application publication no. 0109231,__

pra)..
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en the sal't is that of an optically active amne, a further preferred
nmbodi nent of the.present 5 invention is to recover the optically active
ine in step {a) above, by extractiog i1t fsg87basi c aqueous reaction
xture with a water inmscible, reaction inert organic solvent. The 4dnne
5 ecovered fromthe extract by standapdstEEthods of evaporation, g Srbf
recipitation and/or distillation. As—osed—fherein, the expression "r
nert solvent” refers to a solgent which will not inteocact wWilh starting
pteri al s,; reagents, |gterned|»tes or product so & to.simpafficantly reduce

he yield or purity of Theug ed product - 10 in resent i nstance
] Rye~4-ehr omanone, both
pr od

pe optically actij ltimately, the 6-fl
Gce additional sorbjdil. The. expr essi on
*Ehlorinatjng agept” refers tF ahy chlorinatin gent co tﬁ@'enployed in

on

b be used in recycling to

tthe art, includjng} but not rgstricted’to chlerine,  N-chloro-Ilower alkanoic
acid anldes (e g. N-chloroace antde) hydpetCar bon dicar&ﬁﬁyblq)aC|d i mdes
(‘e.g., N-chlorosuctini m de, %Qt Q m de~4nd the |ike) 15 al kanoyl
atllldes 3 chl orol and 3, 5-di r o-9o; 5- dlnethylhydantﬁg pygchl ori de
h‘drohalldes (e.q. py%|d|n®-~ @Fchl ori de hydroch&orl § d | ower al kyl
hypochl orites (e.g|, ter ¢t yypochl orite). Prefe nts are
N—chlorosuccininida or so ochlorite (equivale ?I err] + NaOH)
Vﬁen N- chl orosuccl ni m de empl oyed as chlorinating aggn it is

prief erred®f o adj us{ the pH fr£n1$3ep (a) and maintain it |at (4155 during

t e degradation step (b). Weh sodi um hypochlorite is used as chlorinating
20 agent, it is pfjeferred no¥ to adjust the pH down fromstep (a),

avi

oi di ng rel ease off chlorine gas foomthe systemin the degradation step

(bl . Det ai*f ed Deschi ption ohH nvention The present i “g @ mhich IS
refadily carried out], nakes 1 ' '
prioducts in the synthe$i

addi tional sorbinilj. Wen i STobtai ned by Op es0l uti on of
racem c (ﬁS) 6-f 1 uqrospir pan- 4, 4' - i mi dazol i di -di one (3),
i.g. as the enantiqneric s@t s\c/,m ltnt] an optically active (e.g. bruci ne,
(-9 - 3-am nonet hyl gi nane, dpra t he enanti omer of sor binj i.e.,

R- - f | uor ospi r o[ chrljoman- 4, 4'-|n1dazolld|nel 2',5 -dione (7), is obtained
inja yiel f®at | east eqU|vaIent to that of sorbinil. The by-product R-isoner

wi|l 30 generally|lbe initially regpvered as the dlasteragmnzeo salt (which
uspal |y contains allso sone ofH he(%orblnll salt). The recbvered
di pstereoneric salt| can_be usgd diNHecidy—i-a—the procedios t h&Hpr esent

i nyention,“preferably wt Qcess recovery of Fhe_egptjSal] y active
tioeric salt.is convere.g by sinple

amine. Alternativelly, the

' o-eci-d or by elution f
i om exchange resin foll owed by ntas{ wth acid~nto its free acid form
(7}, usual#¥¥ contaiping al so sof® 35 Ta enape’(gj(/t;e fr& acid formis

i n excess aqueous

thén used in the prpcess of the presentnmayeatlon ‘When sorbinil is y
obtai ned by the optj|c resol uti on of racem.c (RS-) : cl -
6- f{l uor o- 4- ur ei dochf onjan- 4- poxylic acid, the R-isoner tger of s .
obtiai ned i f a yi el dl at] Feasi_ valent to that of % r{ (sorbi nj
prgcursor). Again, {he] by- is generally initia red as the

di gstereoneric salt|(whic 42l ¥y contains some of t r salt). :The
| atfter R-isomer or #ixture is (i) used directly in the present 40 process,

predferablyssith in process recovery of tifd optically active amine; (i)
cornjverted by sihpleEs#u&&y—#n—##&e#a#—aeﬂgL or contact with basic ion
exdhange resin followed by contact with.acid, to the free acid form (8),
usyal 'y cont ani mideeskpisbdidn Tattomicdat” (ndi)u;test e ris ustevdstmned healpahersetﬁit saltg. @eae§sd'umv

or:Kiii) camvetptawﬂl)oa"tah@ tta d m, Iﬂa@es' c wa;ﬂgge s:mqher m't?t)lbl:oaf
US al | y cont alprﬁ?a'i agbge or thﬁ’gl n Qch gnﬁ?‘ég (7) and (3),

j first stag mtp ridh %aclﬁs' tlQSt%Eﬁe [u§e e¥5§u§rap &adﬂbﬁdﬁ&hﬁlﬂﬁar{e?()t-)-a-
' hydanti on aﬁilrib'&ridﬂﬁlp indne, 8Hd-anihjo;2-rlokpinablé @ quivirel (b (&) mcEnrobm agplisatiboaref- AC 6551,

ure (8)ssamdorg)d)f torlater.cm ost (bmhtv psd#ﬂedtlhéﬂéofmnqﬂvtwlﬁﬂmﬁmﬁ i9-that case only one

m c amino acid (2). " Thi's hydronS|s i's 3arr|ed out in the presence of
queous'inorganic"base (e g., an alkali-or alkaline earth hydroxide such
aOH or Ba(OH)[err]). Wen the hydantion is the starting materi al,

H) 2 is the preferred 50 base. \Wen the ureidoacid is the starting
rial, NaOH is the preferred.reagent. In either case, the hydroly3|s is

rochr eman- 4- carboxyllc -aci d; ~a~m xture of that R-am no-acid and, the e,

od N0 a A »-,75,,5,;7,,7777!,,-*7*, r,g,g,-ii,,,if,,,,i

I's t e re 'ux tenperature 'of the reaction
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optiondl pH control in the second stage. In any event, even if carried
@ on isolated am no acid, the second 4 0111 387 stage, like the first"
e, is carried out in aqueous nedia. Tenperature is not critical, e.g.
derr]Cis satisfactory As a mat t er @f1TPr88MNI ence, anbi ent

geratures (e 17-27 lerr ar eggref %rred The m I)f‘sd roducti ssi nF_ iim""
ated fromt 1’ romg%)Etf i u L?F t#:i prfqg‘reg salts :gfg‘iw S{ ?genﬁ mine
8.5-10.5) . of N jiphddRhd tapusee t> Co103231

ed in the secwneh this 3gJ€ isVthdt lof dep;madlytqam aminel eurmhﬂ ﬂéfbd?ﬂtdnfbydtag&ﬂ’ﬁf tiseglesent

gcondi ti ons ivfentidnds tohreepventhe omqqalleaMerarrmen sten (abfib v.@f/emaetsbmqmlm ltasensueous

B, N chl or Jeast thagﬂ'a&ﬁrw'ﬁﬂ%h s t°fw'fﬁ° Y é. 8 e f fra ";@
b S e AT e

§li sol at ed angagests, ahtérmt.atsﬁar PRk sk %Js@dﬁf eo,sem dwpt.r ETE dd§ﬁed product —
Joxi de asrobdsghe peasertt ivstaodeltias opticaiigl activer eeine ands elﬂmadly.pheﬁ -Byore@dicrs@tanohe, both to be

i tions, usiusep @cmvgm Pﬁgﬂdtﬂt”eﬂ' %PSb't"healgI:Vhl or| nat |%ﬂgﬁ§_‘ent thou;t‘t oH
st ment), thr? hﬂﬂ RF Y s st od ﬁfn%ﬁ’&ﬁvﬁﬁ%% iy stamide),
oacidis SoUnddi %&déét déOBRtthﬁu 3d ! the likd), N-lower

ng aqueoMs aﬁuaﬂbyurah yedf Q%hﬂﬁx ald& Std‘vhl’ofbSiﬁgnethﬂﬁydhﬁteinpbeﬁtﬁ&tdeplﬁ\@ﬁﬁﬂmes Ye.g.,
hydr ogenat myndlmflmt prechlaeitie redro¢hilagide)riand lqwextajwleh @Fhloritesr btgedteo-tbutvlhvmmlorlte)
gjo! yt e ( CI P’Sﬁ Y Hr?gloefd a 35 a t e'égép § &&ﬁ step and
Ci b| e or ganl ‘ﬁ%;@aﬂu nf ggf é@% uén ﬁ%ﬁ oé chlormatmg

z nois preferiel Bottb eﬁ,@a RHRAHSHOWH @din éa.rca);la'io.dtna Iréleald|612ARARe gas from thie
raI I y addeckystem irothé Yegpadiinin step (Bly dr ogenat i on, but after hydrogenation to
separate the purified product from | nsol ubI e cat aI st. The

ogenat ionis ers%ﬁjt |%Btlogvﬁlglchaloqﬂ§f g@gut. rﬁa ;.Un Lgﬁc?prla |9able by-
e metal ésatatagl & ynihesibiabiomH Of valtd .tad HParath %ﬂbd&ﬁion l

eni um either wn'én tsbfbuﬁuppwtstw 0y dpecat ses&twért fl ragspi, (RS}GJﬂuﬁbswgo(btheman 4,4'-
cat al yt i dmideznli @uﬂﬁsfi'tdhe? 6bfe gtht enmptiqnimsic ealtiwd an optishllyiagtiye smine feca. brucine, (—)-

pl es of - sui 'P"'t? 6‘F't°§sqf|i>lﬁll progpirolchs omag- 4.4'Appigazolidine]-
um sul f ajye. 9336 E% @Qmﬁ?@ ?"Nfﬁ @ w somer will
' Ia&er%&tu&nc% it

inil, T y-
&o ta EZ e of the sorbinil
educti on of samnnaep@maeua tczhebecasba Woctif inClaE PrRJéLE qsm br2 Snvehtion,

erred cat al prefersbiavizh 50prpabd ractivermobthe maﬂcbmctlﬁoﬁrrmbeaaitenmﬁm 4leaanbmiome5<%alt is
i um on- car benve &g Pmmelhlslerrv a’eexc aﬂq%msm%ﬁlaeﬁ otlky e'ﬁloatftomﬂﬁmﬁ'ﬁeas'c fon

rut heni up ¢ f'ﬁ,% ’Eﬁl‘h ?1%5 e i gr S Rnpi o S "™e Ao some
M highly pr €| eWh@ sy Btai féar @o&b‘c@lsa% ut:QJi Gﬁﬁ‘a%éwc R0 FHWJ::%B&hromanA-
er si on of tdamomit @dEldi rmmm-ssuaémﬁer i4 Gbtalfed ih @a/ibld 3t I@ethéqavaeht us €t ofnthé g-isomer

i tions. Tentm!blart m@raoe Again, the by-rireductis geperaliivinjtially rqqowereel ah @ di ermarenalt (which

er at ur es i rEspixce f°f0h°l =T é’°<§ 't‘? Eﬂ*’ resent
- coﬁveﬁtéﬁhé,?% S e e o s e e i s

Mge 2t this teNmeemidhem )é a%ﬁmﬁm&a (DCRH Ssedlin tHe pRESHO _e orrame:owett_ fb the
onabl e | evéiydafoin i0.dkytbé enaatianes o ¢asbiais ss:etlsattoetdmvmtratedne‘ata).rtgermsed: mahe prigsent

Avoi ded. 5PrR‘5‘3°$r:l |s i kew se nootc cri t|c of ure ntl g ﬁ,

f mospherfc gp "’Qﬁ %’iﬁfé’{%‘%ﬁ oaifétné;. ﬁ 3?2) g tﬁ’f s
red equi pnﬂiﬂﬁocﬁrﬁm oy afl ilktére @ ﬁ‘ﬂﬂﬁ&éc‘%ﬁand &mmo acid (2) This

sures (2- 8 ra/timtys:p lecdaeriedl oatrie tigr mésendaem an iieols- ihdrgadictbade lar, @vam@in® alkaline earth

ered by %Nde sush aﬂaqﬂtve BaiPHlgleYYhen the iyderitiomisiths stagting qigtedal{RgfOH), is the preferred

5°t a pgteria eagent In a her- case, the
et st T e O S SR

cation no. 1004:&)@23 e Bdirwtﬂn)ontrreewdrubdcaﬂraﬁén d3dlutes. (4) accord| ng 35
es, or either ‘foies'EQ.rtb eino ag Icarclaat necayered, mugh by ediltsnwthnmﬂ to Gﬁmeﬁmamint (near

P32 (supfa) Ul oy s vents Ihip prefgrrech hpwever, to use
ling. The ?'EQ ’Eﬁ %;’f .RVE% @QE? §a§4|tfo?éi’ao\a{m§uy£€\$e% the

fin
4,130, 714. ahuiee E‘QE $ r& ve'i' Qiuﬁlhd hﬁiélﬂ%@%@e%@ﬁ FaGtfdn| IO S wateR irhrRidib) Béamc
e speci f i csotvestispd hesmpmvlvneebburnwlﬂnmforiihelqanmeml atetare ptefecablyias26—50°C, i.e. before

strated By 31 e‘ lne\ﬂt seefefe-lablm#ete the; heating periad spes @rfejaimize side reactions
40 -t he I n\% Oxg er i oﬁ&e&lot'lhﬁlom QF tﬂb En?enqulgt&'ﬁﬁﬁo acid with
| es. t e\réwnrcahmsﬂs taraemlxﬂir et 6 Efforhistons B 6-Nicedls-cri@impeicrbmBe SThe

Anbi e nt V\h gscendsddge dygmoerbliyadtried otlt\dtracttly ot tHepaiiegs arsing Acid/derivest in Bhecfiny Istagel with

'otatory (R-) and/or raceiic (Rs) "

or o- spi ro- [ chronan-4, 4' -i ni dazol i di.ne] -2 , 5. - di one (100 9, O. 423

) was slurried in 750 m [err] (267.0g, 0 846 nol e) was added and the

ting thin slurry refluxed 48 hours. .The resultlng heavy suspensi on was

ed to 60-65 and [err] (100 9, 0.876 nole) added. ,The slurry was then

¥y ed 30 mnutes and filtered at 50-55 with 300 nt*of war m wat er wash of
coIIected I nor gani c salts The conblned f||trate and mash was adjusted

rr ~ -~ 1 A = N N — .1
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erial. Ti'tle product prepared in this manner contains N

| uoro-4-chl orim nochroman as an inpurity. The latter interferes with N
ther use of ‘title product in the sygt{ppiggpf additional sorbi niI Sai @
yurity i s renoved (being converted to the desrred 6-f 1 yoro- 4- c 618

Qrding to %ase like rhedrmt %8.0uty r"efa'E Teqp 'F'f'zt‘? ‘E;‘,rfg';tf m,xed
| uor o- 4- cl‘qa%i%ﬂ : p@ ﬁf, “‘%"K, 3;‘@,1; P &W&mg}ﬂol-l (8.5—10.5).
tai.ning 6- oﬁ’ieltdﬁb 8 loR e irfthe ﬁ\ﬂtdrmﬂtﬁddﬁrythg Becbhdtage bibdepkind@pon
5P% wat er swethe ctﬂbriﬂ&mg)genaa’lﬂ thb.cdnditions 4f tHeTRIOrinution. UE*GEO'I?G#M‘ wrefdrrmmtlﬁ?esv viz, N-

tkture hydro@éﬂlmtl@d"ratie @5 chlnsnapgg gent vnt;ndptb elitfr kgtone will

R o0 e T e m&ﬁﬁ%ﬁﬁ A o

o 114 387 ket oNngypm &hr%ﬁde anth) B GAIGAmIAb wilpsédominate,
P noying chl gy i gertiatad r@htﬂea&m%)acrumnbﬂmra&dfahdj@a mmhre@thumanmmdo@w erqung@qqépus

:{: The reaction. wdw rLhydrowids d| I ut ed wrth 100thn1 of rre;ltoha 0 ;ﬁ&% ’rﬁjre (@
¢ diipsol ve sol i ds ? H\f!F’ pony ‘)"’:om'fe %%’(s%a?'}?%th?ﬁgg‘}zé‘ PR iscible
*filtration on@ e i?.§ HBhdF is etk QBlvdnBror
0 to 5§ ”gwls fp@i@ g'énlﬁ@lv% Q«benﬁtprl bﬁfdfdg}natr&oa&t@derhvnrﬁg[eﬁﬁtb]t to hglpaewli'mmd

15 m nut epurified pradlct frdrb msabld @talysel d purified title product

108 112, tic as Thnmdmp@aormmmedn a;grr@d gwtmeatslyawﬁgt el ofle et grge*m
jand RS-6- F”W"’”'ﬂ 0 §§ t“‘ %@J"f? el s Tﬁ.’éiﬁ&@ yres 25 of buREble
' préced' ng Ex el Hidatid babiu sglfdd aly WB Jreformtd @r fovkBei in
Op,added prﬂﬂuﬁlp%dhﬁﬁﬁaﬂn&bﬁoﬁﬁkdﬁan ofthe citwtnmmtpuurei Esamphaofmrwgnaim are
mnutes to a tpaltad ecapm 5&&1‘9'40@0-0 -F%Pqnui h"acri‘;:"l
colblete di sspaEgRtRR I il TR e
the pH WaS Q;E&d tue mpj Pattfr@ﬁ Qrbrltr earﬁ e e thel H?/Gfogaﬁ:ﬁ
to Béing geKérblliySatistdanat a¢la inettar of douvenfeade, é}nlﬁent
hol r s at V\/m mh'rphdam ttl7—ez7tmr lssnréfcrma sgrsb at(tbletq;rwn@turmltvldsobef@tl coyrp et gTeasgrablerate
acild 5:2:1 aswih aesm ‘P'hGY%aif@t!'YFFoa'H’[?Pﬁs ﬁﬁ%ﬁ'?‘ﬁdrva%ﬁ:tﬂﬁ oLiearta 3 a"g’&g%ﬁ i Lo

(] 0.5) ) DTS oL S S e

0 ate and ex ensrve, moderate, pressures
RS6quor5 ,gsg oxy .

e reaction
m Rt ure was coolmd dm;oaﬂ[-@rdn}anmd;ecwanemtmr the cese ematpmsgttlrwgttqnharpuuable for
30ferr], adj usetcecdrets@npﬂawmts:mww-rddmmqmmoéefaa@es % )

Qur
N- dhl or osucci AY or (4§accor ing

fE t b ) and recovery
tedperat ur & l qf? ar o er p%d‘rirman amﬁﬁ% i’; 4: )L’oft ﬁge§ér3¥bhﬁcﬁﬁ&@ld$ove cited U.S.
addi tion of 7p Toafielmeth dsdffhae'tddﬁtioﬁaahEm:&tmrﬁhdm’dbdzd thb shezific eggmples

ZSEISH]C by Nuvrdtadbelavethe pH was 5.2 and tjc (above sy sten}ulndlca ed

| t @
| et e conver sThemresent '"“ﬁnﬂp'?'ﬁ ewﬁ’ % '69 a)@m e 6‘0 W&V@E’a

r
t hgn adj usf®d 'r%n}’g ‘6; o0 %‘ﬁ% nole, Eﬁ§
granul ated fof err e prod uct recovere
fi at|on 50.0 g, rrp 55-58[err] (partlaEaanﬁE-ﬂS (corrpl et e, but rrelt not
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