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by- -products caused by the oxidative side reaction of the phenol nucleus under an alkaline

35 condition or may be colored. 35

The present invention provides a novel process for preparing 5-(4-

hydroxyphenyl)hydantoin by reacting glyoxylic acid, urea and phenol in an aqueous
medium, in the presence of an acid at a temperature not less than 40°C. According to the
present invention. 5-(4-hydroxyphenyl)hydantoin of high purity can be easily prepared in

40 good yields. 40
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1572 316 2 The process of the
present invention can be illustrated as follows: [err] 10

10 The mai n product of the above reaction is 5-(4-hydroxyphenyl)hydantoin,
and the production of the isomer 'thereof, Te—5(2-hydroxypheny-hydantei n

is relatively small. 15 Furthernore, since the latter is hard to.
crystallize, 5-(4-hydroxyphenyl)hydantoin can be 15 easily obtained in a
hi g ate of purity by precipitating and separating it fromthe reaction
m Xt . US. Patent No. 3,860,631 discloses a process for preparing _

N-carbamdyl - 2- (hydroxyphenyl) gl yci pe$ by reacting gl yoxylic acid, 8rea and
phenol . mrng"ro—t‘he—?@—m—schjsure—m-yowht-acrd—umnd—phenol
are Leacted whe HRAR LEMRGHALI Sydhfin fnl A flurdd L90lRE of L1e. 10 the
presence or absence of a small quantit an acidic catalyst, inan _
organi ¢ solvent or w thout using a sol vent In contrast, in the present
invention the reaction is carried out in the pr qee of a relatively large
quantity of an ggd dodun. ar%aqﬂequ%@| umt_at &0 Wre of not less than
25 40 degree C., pref era iy 60 de e to 100 degre Al so, the product
of the present |nvent|on is 5-(4- 25 hydroxyphenyl )fhydant oi n. but not
N-car bangy! - 2- (hydr oxyphenyl ) gl yci nes. Thus, the presge invention i
entirely different fromthe process of U S. Patent No. 3,860,631 in the-~
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reaction procedure where phenol is added in the course of the reaction, it

Is desirable for 65 increasing the rate of production of the hydantoin

fromglyoxylic acid to naintain the 65 3

1 572 316 3 concentratiom of the

strong acid in the reaction systemat from4N to 10N after addi ng phenol .

Al t hough the acid is also effective for the first reaction between

gl yoxylic acid and urea, a high concentration as stated above is not éée
added
3

requr‘r’ed ysually a part of a prescribed ampunt of the strong acid is
in reac“n.g_g.l_y_g_x_y“_g_am d with urea 3082 318 er addi ng 5 phenal , the

residual acid is added course t he V\/nol e acid can be added at once at
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by the net hods-@fhydroaghalyl)yydad hmg tiggl ry@myr df @raaGdllgl alidify SRSAR adid % by

nol e as corrpa}l)r0 tov\i5t”/h by Wele§ %m wthdlety\mﬂls'tt tm_;satptmaoumn Alssohe nano case of
1RCr S

the et hogs of: ﬁrmﬂ T AR (A e pucss

5-(4- hydr Oxyaﬂ NRRE KAk heta@vdn HURESE the hydantoin rises

5-(2- hydroxyrﬁnémpre ey deratroum oftheB@proﬁuroedrﬁ52lﬁrdtooy;ﬁerﬁd)hydambmaiscreaaeseme of the

two-step r eag‘yﬁ’l‘iﬁﬂf‘eﬂ%s fatydepxypfieyhbydantoin cap beyisglatedard ¢iugined in gpinggeased t he

reaction i CagGhbRlc Q4 is AlaelArHe 86 a fixe e ¢ edyg es,

the yield of ges mgnc ].‘ﬁl;l)'iﬁ eenegrhll af‘iﬁ %tr{buh@mﬂtﬁn‘%ﬁ%ﬁ) %l QaYl%c ﬁff addi ng

gl yoxylic aC|°GmP|ﬂt9 ?eselzlt()'e'% Qhertll&“m%b ipstrnes. aig Q:chnwaré!d W:ld hoft 7i@-yi el d by

the two-st ep E‘r }Eﬁt éi@\%td?n#iuq Sg)fma§ne(' as ﬁé’Xrﬁal?XaBél ?}.OX)}Inyitgnt ointo

the i SOmeds i 9a th st ol el @ AaCHut Wb of thd dtiang he4s ati o
of 4.8 to 5. @crrdnntthercidvmmsiye rlems thram zmhhsreatthe 15 elawtdnonthmfunferthof

gradual | y EtAR is Id"E“ sAlﬁohét é’e@{*ﬂﬂtl 2 hémelgs e of
product i on Of LY ll“%@g'%‘%ﬁlgsl L g@spﬁﬁﬁy }( aci eﬁc %ﬁaniﬁhetljgﬁn

by- produc8® Sergptrduyrelr Eotyiphacey by antselhﬂo Q;rye@mescuﬁia rad (4N Q6Aea 1 Ed’ 50
5-(4- hydroxy@ﬁ@h%‘g igaof vicm. rdawlbed ps adidbed 3amd0 bdrg iwhidel maintagningi ther eased
1
l0

yield. 40 fighigmoeral tadiehi ng
urea, phenol I"t‘;'(dg‘{f,{:?gﬁgﬁ ?fﬁpgrconq'gohﬂ“ ﬁﬁeﬁraé@ﬁfg%:f&t@dﬁ@g&f Te Ovef 3
to 20 houbs. gwherllctahé addltlon of glyoxylic acid is co | et ed |n a

relatively sho 'r“ph@c ’ﬁ?—?ss Ff dhe l?rﬂ% pyeation;. ghe3- (thmrgxyph%e') Qiﬂ prodige

hydroxyphenylfso‘hy ‘ﬂ&a‘#"h ugﬁ{t.lﬁlﬁ Lo eﬂ,ce r%%c@:{ &eaﬁ "C’Léﬁ;tg | ar ge

reacti on I n Siirlﬂ: itfte Iﬂf&rﬂ"&ﬂnt(ﬁﬁa djrd on& BhiexX prébipidte

anount of 6Q rqrm @r abercheusaliziog theeapid wrddan hmrleoua/raﬂqahtsdﬂamomdem]mgmo on6of
the strong , Teg‘Pﬁgqttfql‘QOW?a’dté‘si 1 mn filteringd | PrF%?imteQ 2 Wé‘leﬂfeact i on
is slow and, r }te bfotetdige CONG RIS A J. 983.{@an%°[ f}é’ udea®s.(phan 2N,
Al so, 2 to 2. hSde/lpB&obﬁ\dumela anrdssl thaa® ﬂ(451ydif6iry@5en§>lf)hvﬁh&dﬂﬁ) MV eﬁeer ably
enpl oyed, 5% edyRFOHYR 5~ hoet wokeystfilizd pody|therebered. nelinly perectoh-(#i meds
vari es depending on the strong acid concentration and the reaction 50
tenperature. For instance, an aqueous solution of glyoxylic acid is
gradual |y added to an 50 :



aqueous sol ution of urea. phenol and an acid over 3 to 20 hours, while

mai nt ai ni ng the solution containing urea, phenol and acid at a tenperature
of 60 to 100C. and after adding glyoxylic acid the reaction is further
continued at a tenperature of 60 degree to 100 degree C W thagitation and
is conpleted in 6 to 25 hours fromthe beginning of the addltlon of the 55
gl yoxylic acid.

55 I n phe process of the present invention. the

5- (4- hiyd¢ gxyphenyl ) hydant oi n produced by reactlng gl yoxylic acid. urea,ard
phenol the presence of an acid can Be té¥Mily isoiated fromthe reaction
m xt ure by af t er distilling away the unreacted phenol and cooling to
precipitate thednygehendibpdanorin @b bepbtaiddi hygnendy esshingthe hmamaammmtntemwht ure to

precipitate thgat T“C Hemtigddiydqgpoing: Blayedar ity SR S8 ¥%an
ot RS Lot g e P

precipitatesthe ,:hyala:ﬂm&wa 5- lf-llH\ﬂlBHpB@]\I)h\&!mﬂbﬁ@t BigH ;a.trxacbdhydxams)pftpdrkmxnt hed
reaction accordﬁﬂgntbbtheupge%@mbt%mwenawwmhmmhet o sof dnjagid agbrdinge
phenol nucl eus:kBABEE i) P’fﬁf“%ggg@“ gni?‘h%iptom&ﬁsﬁﬁ ‘JE‘Q Dol i e

by- produced 5- h& ARV IR 'I *

5- (4- hydr oxly)phemhL bhaxdanﬁ»@mnm lW()ﬁDM&fi(,ul drinelebbed day emslmdw:lb\ ingank af che t
crystallize ahﬂn“mhék@ﬁMPQHIMéah%%i g@# & bplweighy ynless ogBrwise statgly Th

4 hvdr oxvphenvE ﬁlﬁh" %ﬁ“ﬂ@“ By HREPUGY AR Y NS g ef AR liBiht |ned
preci pitate withya e-yidhiis 1ohkal HeckRMgRDtAiaRs Gafle be aaml eyedias it
is in the nléxt hsir@spplafnlmmmemt tnghei antpoyB Blyoxylic acid. 15

- car banmoyl - dergx phenyl ) gl yci ne. As occasi on dermands. the obtained

wdan- toi n ma PEible GONOSS. (RMRIAEGL) IR AMERe ATBRRRE Bste. L g (30
recrystal i zat bfifimotss) of uredS. u&natraﬁluahm\lmn’f df 43 wcvavoypdrenyil Waysdaed sm n of

hi gh puri t y20ca# betor @adlnh s pnigiar Stherpdding 8849330 willelads) @y henoh i
gl yoxylic acid¥*yr# % E q ’h‘df‘r:r@"pmg 9che Bf‘“’é?] t%"c'i‘d“éigcc\égfrrmﬁg to the

bll‘rlLL out hours W C reaction mixturc was co

process of thegpL @mnw,mmemfﬂu Grelb RFBMH thé BVELEH PREnRIl Q)i des a
process for_ t heftpnépar Bnilon wafer. 5h((rdach mmqumerayd“)chydamuorhar tichwhis
extrenel y a¥ai lpablp@tef otas t‘wﬁf ‘grd@ alf ‘E"idow”bf*de 12y e é*h\!l‘%ll i peot 18
The present iny Y%H“W%“ i mﬁﬁ? &@P%?Py“ﬁgéa bé d ?ned 3y means
of the 10 fo ] ﬂ;‘éﬂtlﬂ@olﬁmai‘mir&ﬁm aleaWe G RalRdel frb@mater toahive 1[0 B df t}b){)uilm’ddg ht

unl ess othermnseABnmhemunﬁme@enﬁxahpmebnawenmmténdedﬁt6 mummmo$mmea

e lye 1( )
rvention' o s Eeme G B S ane L TR TR o
Al'so. the ter mthosé’lne -m@roxHUSHE RN T h (W: mgﬁ \tl BR(] eEﬁ[dre \de Vi

5-(4- 15 hy diiwey peemshi: ypd andion iy dnddet exemmmetdocgl yoxylic ‘acid.
15 Exanple:% A ;g\ yre of 0.92 g. (10 nllllnDIes) of glyoxyllc acid

nmonohydr at €. g{ 3. ‘Wﬁi} Ln%&)es gl\Hx\aca{éﬁ)dS omd es(iéig\géa 9@( n%ole(s)l %5

m. of a 36 %rw eD G Al biGya M@ﬁﬂ% hidic ac Py 60
m nut es. and afmimntesf andtafieraddidg?. A 2308dlligole§)d0phehbllahdmideidpal ehtepdrance < 3. 0

m . of ypt erdask "EZC;‘@)’"rH“O“ a“er Ry d dh pfitiop i\a:sfqgiedcarreﬁdton@tﬂﬁﬁt UK.
the reactl On V\@&rl &l Sﬁé}saﬁérﬁ:@ ﬁ(i‘%gp gaCElJOH re%:ﬂ%ﬁlf.\éure\ﬁ“fsn

Stirring. The re@eth @bl WERs waém %@ﬂﬁx@@twr(@-&@goxx\&eﬁﬂﬁ\\@ﬁlcﬁn A shdvh QJI gi nal
vol une under raduced pressure to renove the unreacted phenol. and after

adding 2() m. of water. the reaction n1xLEre was allowed to stand. The
resulting white 25 preci pitate was fiirPeFeld and washed with wat er, and
then dried to give 1.18 g . of 25 5-(4-hysiondpRghvh)hyEaoinoi n. The purity
was over 98 ' ®&nod thgmymeld wasA@iiosal% by nol'e. The t hus obt ai ned

precipi tate wa¥orecf& St Al zed Ya4dm wat er t'@°¥ttve 1. 06 §icldof the purified
5- (4-hydroxyphenyl) jydantoi n. The nelting point was 263-dggiee to 265
degree C. (deconposition) and 30 was in good agreenent with the
literature val de [J.0 Aner. Chentl.USoc.. Vol V-847. 191(192 30 The
infrared absoerlon Spectrum aé@ t he uItr%9 ol et absor¢§1on spectrum
agreed with thgse ofs - (4- hydroxmphenyl)hyd@nt0|n prepakgg from

4- hydr oxybenzabdehydtiet ammo- ni om bi carboh&t e and sodi 8 cyani de by a
known net hod. 35 Exanpl e 2

35 A mxture of 0.92 g. (10 mllinoles of glyoxylic acid nonohydrate. 1.80
g. (30 mllinoles) of urea. 5.0 mM. of water and 5.0 m. of a 36 Cc
hydrochloric acid was stirred at 90 degree C. for 30 mnutes. and after
adding 2.82 g. (30 mllinoles) of phenol and additional water and a 36%
hydrochloric acid in amounts shown in Table 1. the reaction was further
carried out at 90 C



40 for 6 hours with stirring. After the conpletion of the reaction. the
reaction mxture was treated in the sanme manner as in Exanple 1. The
anounts and yi el ds of the obtained 5-(4-hydroxyphenyl)hydantoin are shown
in Table 1. TABLE | 5-( 4-hydroxyphenyl)hydantoin Run Additional

Addi ti onal No. 36 % HCI wat er Anmount

Yieldm. ’ m . . 0. % by nole |
0 10.0 0. 80 41.7 2 1.0

9.0~ 0. 95 49.5 3 3.0 7130
1.10 5 57.3 4 5.0 572 316 5.0 51
56.8 5 15.0 1. 06 55.2
5 Example 3 te()(ﬂ — l1 5172 316

5 Exanpl e ‘%t P £20. im frﬁ yoixy mueisynomﬂly‘ghtyowo ige (3ki d
nonohydr at efoiﬁ'i u ﬁﬁg’kfﬂg % @{ 'gé)% lllm lon er a ‘? dvtv%fhd 10.0
m . of 3-536fl% QliﬂdGr Héte M‘@rﬁlr ertl( lQSleW h«, ﬁd rrisng.

After addi ng;@plezmg)f tl(tS@acmbhl uhemd aetiin rolb(tupdwmkq.netlhmmaamé imaAnanas irb
further car unttand f‘ﬁge te era%%dgh‘g + K ndi.ti ons shown in
Table 2. Af tlgtl;,e t A e YUSHPIIH)IHEOR B%cPPSh i xt ur e
was treaped I n the same manner as in Exanple 1. The anpunts and yiel@s of
t he obt ai ned 5-(4-hydroxyphenyl)hyddABdEn2 are shown in Table 2. 10

10 TABLE 2 5-(4-Hydroxyphenyl ) hydant oi n_ Reaction . React i on
15- NO. REAPE RS R&ll:m* J-F\}!nydm RE"I?PSWH""“"" Yi el d

15 degreas CNo. temperature  hOtiie* Amou@t Yield % byisnole 1
45 .0 0.91 ., 47.4 20 2 45
8 1. 00 hour 5281 % by mole 50 3 60

6 | 43. 12 6 580914 60 47.4 8

1.16 20 2 45 60.2 5 8 90 1.00 6 52.1 2012

58.4 25 *3Reacfon time sHows the timl#romthe ad%}‘ i on of phenol.
25 ExarrpleiA j Xt ure of 92 g. (10 1Ilm)les) o] | yoxylic acid
monohydrate, 1.20 g. (20 millinoles) of urea 5.0 n|I of water and 5.0 ml
of a 36 2% hydRochingime simes dhendise $toimr the ddditior36F phedd. degree C. for 3025

m nut es. an(z gjuger adding 0.94 g. (10 mllinoles) of phenol. 9.0 m. of
wat er id nilxt*u(e Bt 0. 99f QI(Bﬁulﬁ/ﬁlQ&gr(@C&, ()Qf]ic dcﬁlchlgla()hw}gtcr?%tg' R Was
further car ﬁmmdoloutot afca. Q) .degf\ezeuﬁnd OmiGf hBaIfshydotMoritakil Wai@irredbt er t he
conpl et i¥n 89°Ct foe 30 mipes omd dft¢reidﬁlea@t)4 g>r( l(hm)!lurml@) Neihenal sl @bl of )Erg:e 3Banme

manner as Hﬁo‘gk%gﬁ" 410 ¢ g:efi;»)g}%()l g £ “‘ @i}gﬁ%‘;‘mﬂe toin. The

purity was GQV@E s: an&rl M@-§9 41-h bbxfBPlle@l)h ntom The

35 Exanpl e 5uo¢tvm‘u(tw¢re‘)80% 81(‘3(@(. gl(.l(( Es 474 P hphw@k) of glyoxylic acid
nonohydr3at e, 75 59. (62.5 mllinmoles) of urea and 10.7 g. of an aql}éous
sol ution of Eﬁ,ﬁ RS §Us ke 2'5qmm§)le§£bir g;& AL 2P 3R B5tcCa.75 Y (@ mi nut es
and after addiingled 070rcgdn(f i) f hd ARbas olmyonmhsm%lsuu rf&%mﬂ%ﬁitﬂrt@ﬂlawas 40
further car 9°&dfonde mtuwS@mblef @ddigg 4.7lg. (%) miimoteshwitphenol.ithg jepatjon X er t he

conpl et i gft"ERLEn i%i#&}dﬂ déﬂn‘f@e@"t\ b @‘JF gl W%%&Q‘F Baten; i Ot he
sane minner 5q&hydio nt( 19 e (R E o¥er Y81% and the yield was 59.5 % by
5- (4- hydr oxytphaenyl) ydant0| n. The purity was over 98 % and the yield was

0
59.5 % l}g myxample 6 45
A mixture of 0.92 g. (10 millimoles) of glyoxylic acid monohydrate, 1.80 g. (30
. millimoles) of urea, 2.82 g. (30 millimoles) of phenol. 10.0 ml. of water and 10.0 ml. of a 36
% hydrochloric acid was stirred at 90°C. for 6 hours. After the completion of the reaction,
the reaction mixture was treated in the same manner as in Example 1 to give 0.76 g. of
50  5-(4-hydroxyphenyl)hydantoin. The vield was 39.5 % by mole. 50
Example 7

A mixture of 0.92 g. (10 millimoles) of glyoxylic acid monohydrate, 1.80 g. (30
millimoles) of urea. 2. 87 g (30 millimoles) of phenol, 5.0 ml. of water and 0.30 ml. of a 36
55 % hydrochloric acid was stirred at 90°C. for one hour. To the mixture were then added 5.0 55
ml. of water and 10.0 ml. of a 36 % hydrochloric acid, and the reaction was further carried
out at 90°C. for 6 hours with stirring. After the completion of the reaction, the reaction
mixture was treated in the same manner as in Example 1 to give 095 g. of
5-(4-hydroxyphenyl)hydantoin. The yield was 49.4 % by mole.

Example 8
To a mixture of 48.0 g. (800 millimoles) of urea, 44.0 g. of a 90% aqueous solution of
phenol (424 millimoles of phenol). 124.0 g. of a 36 % hydrochloric acid and 168.0 ml. of
water was added dropwise 72.2 g. of a 41 % aqueous solution of glyoxylic acid (400
65  millimoles of glyoxylic acid) over 6 hours at 65°C. with stirring. After the addition, the 65



45 Exanpl e 6

45 A m xture of (0.92 g. (10 mlIlinoles) of glyoxylic acid nonohydrate,
1.80 9. (30 mllinmoles) of urea, 2.82 g. (30 mllinoles) of phenol, 10.0
m. of water and 10.0 m. of a 36 % hydrochloric acid was stirred at 90
degree C. for 6 hours. After the conpletion of the reaction, the reaction
1 was treated in the sane nmanner as in Exanple 1 to gi ve 0.76 g. of.
hydr oxyphenyl ) hydantoin. The yield was 39.5 % by nol e.
50 Exang d A mxture of 0.92 g. (10 rp i;rrgl es) of glyoxylic acid
nonohydrat e—2 > - —2 . il
phenol, 5.0 m. of water and 0.30 m. of a 36 55 % hydrochl oric acid was
stirred at 90 degfi@ewds.tufiRf carituddaues°C Tior 3@uRiwith shigingVeNfeRr theeompaetibadt 5. 0
55 m . of wat ertheawelctllzm tbe mactloefml&uefim’ tiystedotopHot with add o, aqamﬂls Edi!élon@éctl on-

h
s TurLner, st e Emc Gt BB pwifhedyﬁh 9’43 Ay e e
4 VRS
sanme manner as mdle. Exarrp e tot(g)]ll ve 0 4

5- (4- hydr oxyphenyl)hydant 0| n The vyi el d was 49 4 %by nol e.

60 Exanpl e 8 To-4y ) F3108 Frimbf9s Thda! 5. asa)gooef &4 Qog. of a
90% aqueous 160! g fﬂdﬁ(ss e ?Mm JTg}%afhyg%c Do a2 zﬁ fGated! 80 36
% hydr ochl ori ¢ vasiadded 9 68a @1 F?d 4querfuswutmn ofvglsoadd&di @ mpmhaes of Zlvgxytic of a -
41 % aqueous so\lc'tsitt igd? Co?vga Eﬁ% ala@ﬂta; fme Oasmgo e|3+ tc orb\*as ‘Il xylic

aC' d) gver 6 hng&ﬁl ix an yze:%'{bgf hﬁ?% E réem CE ﬁf the

15  5-(4-hvdroxyphenyl)hydantoin and the ratio of nyl)hvdantom to the
6 reacti on was iagretihéf(2-bypnexyphegyl Jratanfin. degree C for 15 hours with
stirring. After Fﬁefeé‘ﬂﬁi}ﬁ“"ef‘io(‘j’ﬁwb fTabifed r eact i on acti ttug > W
adj usted to pH ol Beid il 1 AINEO AL PTG L
5- (4- hydroxypheayj()rhmdtanirml Jﬂtetl\k&ﬁilrﬁl’pﬂaiopltﬁaiemﬂloﬁ as?,ﬂﬁndegﬁre.ed Gt 2WW3°Q. for 20
stirring. The p®échosrst dhe resalts 4rilalsersbeivn inaEdbted3 . vWRerhNowat.er and dried to give
44.5 g. of 5 5-(4-hydroxyphenyl)hydant A '{he purity was over 98 % and
the yield was 57.9 % by 5 nol e. Exanple Toamxture of 6.0 g. (100
m | 1inoles) 26f urea, 5.5ing.regfired {@0 %Wiaguddud- sol uti on of 10 phenol (58
mllinoles of phenﬁl"} %’9’"5 oxgF a FImURENYCh| orRaioffiiggmafid 21.0 m . of
water 10 was add®d 9.%%. of a 41 A8HI&Bus sol ution of gl yoxylic acid
(50 mlIlinoles of glyoxyinue acid) at 93bvvWdmagkee C. wth stirring wth taking
the tinme shédfn in Table 3. The reacti on, was further_continued and conpl & ed
in 20 hours fromtbe be "ﬂnnl ng of theg({aiddltl on of gﬁ/oxyl ic acid. The
reaction mixture was angyyzed by a ligu d chromat ogg@phy to determ ne the
vield of 15 _5-(4-hydros¥phenyl)hydanttai n and the r&tio of
5- (4- hydr oxyphenyl Yhvdantoin to the 3% isomeric 43 35
5- (2- hydroxyphenyl ) hydantoin. The results are shown in Table 3. As a
conpari son, theEztampksmep reaction was also carried out as follows: A
m xture of goyox ¥he progedirds OfLﬁXeaPlaﬁde lgq%tfé@ Ptstmttﬁhelfewlgf w@Ragjed out at

S th im d as n e re n
hydrochl or i ac?F(ft:ure was%fj)f(f%d %#g;’% B l’? 93'0 T BSTeaian af #&r
addi ng phenol , T fge T fafds! 6 h{ ok BN e fodlt hwumoqu anal 1923 886 &g € (4f or
20 19.5 hours. ﬁﬁldle)xvfpas]ul)hﬁiambm @I do is wnwr(zrhﬂ'ca@d)meayl)wwmdﬂoare5$h0\TxABLE 3 25
Ti me reqwrgg fable 4.yj % g;

was also ¢ fol e ot

Run addi ng”yoyft 2‘35“3?25‘ Jﬁ?fdﬁ g &ﬁ REX el T S acl d
hydant oi n m nUt r 40 minutes and after aldi 1ethafaction was further carried out at 63°C. tor 19
30 1 140 hours and 20 minutes. 6101e4esults are also shown in Hatde 2. Run No24(0
63.1 57 3 360 _ 66. 0 5.6 4
600 | 66. 5 B 55 5 :
55.5 4. 3Time required for  Yield of 5-(4- 35 Exanple 10

Run  adding glvoxylic hydroxyphenyl)- Ratio of isomers

No. acid hydantoin

minute G by mole

1 120 543 6.9

2 180 61.0 6.9

3 300 63.7 7.0

4 360 64.1 7.2

5 600 63.5 7.1

6 - 47.3 1.8



Th@& priocedures of Exanple 9 were repeated except that the reaction was
ied.out at 40 65 degree C and the time for addi ng.glyoxylic . acisd was
changed as shown in Table 4. The reaction 40 m xture was wor ked up in the
same nmanner- as in Exanple 9. The yields of 5-(4-hydroxyphenyl)hvdantoin

and the ratios of 5-(4- hydroxyphenyl)hydantoin to the isoneric '
dr oxyphenyl ) hvdantoin are shown in Table 4. 45 As a conpari son. I;
-step reaction was also carriedstusiéas follows: A mixture of a5
oxyI ic acrd, urea and an aqueous solutrton of 35 % hydrochloric aci d was
stfrred at 65 ‘%Iflgﬁee C. for 4(i mnutes and after add| ng phenol . the

repct @n was F e b [e§ hour s.

mi fnut e ohesi | ztlsm‘mhaoui &§ Pl mOQes) %ggf@ mgc ’9" ala.0 AR E fhorTi ME
required for wasw«kkidrapfmss-w 41g cFRum % adadmuagolg&on@l(myéx@hc aud (My)dnmmyphe‘nyls)

i viggeid) o ours at 95°C. with stirring, it eaction was 0
Eat Imc))l Ce)f 1' 0 ur l?géommuedéﬁé 3C. for 16 ho‘tj?\%w%h stnrrmghﬁpgn: Ee cpéirﬂnp nu]gféhe redctlog_so %
y the ion mixture was ney ith-a 10 % aqueou u?on of’so hydroxid

61.0 and the prodited 5-(4- hydr&bé‘tenwl)hyddntom was preé tafed at 4()°C with stirring. 7. 0 4
360 The precipiGue Was filtered. washed with AvaRer5and dned6t©&|ve 22.1 g. of 5-(4- 65.5
7.1 6 10 _ h\%;loxyphen\l)hydanto;n lThql}?urgxdwax overi:)x ‘Vlo a;lnc(ij the l yielg was 177‘? % by mol]:

e same amounts of glvoxylic dcid. urea, pheno rochlofic acid an ras the
1572 316 above were employed and the reaction was (r:)drrled ouyt in_t ?1 E& b;m :mie 9o m xture

of Zg. (4( xy)wmeJ fi ik A )acial uidh @ad ByliréhBric 8did #adilidla pm:uaaw& &bbuit aron of
phendl (Zig O1q- i withl ssisringf. apdh doledctio® vaf ¥ urgler gintipued @it 95°Ry ehfdéﬁfoellswotham and

84.0 m reaction ip ¥ ‘“i oy O
gl yoxylic ac:’%, %@% a q%he ;ﬁ)g‘%'p%hf%hy ?’9’8 ?‘8’da‘é?ld§v‘“over ér?s at 95

degree C. with stlrrlng After t he add|t|on thereactlon was 5 further

conti nued 2§t ’"ﬂlﬂ l];% }]ou S ter t he conip e}

¢ ( I t
o he redfigloial ce ks Sk tzé,% gctt"ﬁ;’mmaqueous
sol ution of oaﬂdl dabtg bIGEsh DY piigRvley sty dant oi n
was preci pi tagleﬁylat‘u;f}]medg hete%o a. 6*\7@@_gl tlsﬁtt;émrrgl A@e{" fﬂhed 1B Nt?rmtlen ;a;v&s
filtered r i r ng SThe rgac Wag ghen
hydroxypheny@,ﬁ'ﬁ'gg‘ﬁ’ﬁ 5k “,‘S%ﬁ{é;m“ g"t"" 3&? SV g gh,gg: m\y%a"m%“s‘ 576 %
by nol e. 10 Thear&anrmofanmpmdt&ecoj (-!g’njdﬂ»xyﬂhbﬁy[)ajmadtomuneal gp(lyemob}é% by

hydrochl ori ¢ f)dd%tht!'e errt etteduserh ¥ l)%?;’f} s l eg- K??&t i on was
carried oup i gme,q‘fl, 0’? gfﬁ'r" °fo° ésyﬁ:ogt"&ﬁlgh gP’@WWW P atid, wpea
and hydrochi OI"I C I d was a ded phenol over 4 hours at 95 degree C. with
stirring, andE\tfrrhleltrle:act |f(3l;]t_Hwas furthﬁr contl nued aftdhg9§( degr ee lCI fofr 16
hours with 15 '8¢i ‘H‘ solt LSt o fhe same
manner  as 3sheganp (T %of(ﬁ}'lﬁtgr ol ”""""C“if'ddfdiﬁéi«'ﬁhinmn jedor 35

5-(4- hydroxypﬁmwc lE‘yldaerOB Row@ St 6b7c gl.stl o, Bk ertyie Gdldiudnaﬂ\ellr&acﬁod%/h nol e.
Exanpl e 12 Zdurfher Cthsmae‘fﬁtkt"’Gr tor & h@urgwigh stifring ThﬂthlCFz%Eége s adju t07 8 g.

of{ a 90 %aqﬁ@ O,;R "’?“‘Eﬁ E I"mg . 8 %ﬁé t. 155
0.l of a 3@0%urit %ﬁ‘\kﬁhﬁgr PG f ﬁw;?ﬁ@ﬁypmngaﬂt %drt%zpvm@
9.0 g. of a Auriy aguecuds Soland itonyield \gtsyﬂx) olhzy aglﬁd (50 mllinoles of

gl yoxylic acid rg.at 65 degree C. with stirring. After the
addition, the ‘%‘e’g&'\éff\\oén%\}fggﬁf %rther conti nued at 65 degree C. for 14 hours
Wi th stirmddng. IThe pr@mﬁarmmmnlu@t e dmsyphereh- MQHIOIBHEF%CMT'@% ‘flqcf'
chr omat ogr aph§* $Yicdeiletres 4 ﬁlﬁ"ﬁgﬁf@ﬂ?"s’"aﬁtﬂuﬁ?‘%f”ﬂg‘“@f“ §OSHTCiNE" &
t he at|o of T sorre emrpe”mﬁt"o 15} of "t he produced

5- (4 hydr oxyphenyThhpdest of Clmms . 6:hdrefy. saldydctd §:a 6BnH n%elogt amnl e), and the
armultt of Phe Rr o uced 5- ((2- hydr oxyphenyl)hydantm n.was g%é |eI d:5010. 5
% by nole). ,tr;g (i ey OégF‘;g@ *htﬁdtB*xy%eﬁvf%%faaﬁf‘tﬂ"ﬁm"teba %/‘é 30

hydr oxyphenvl ) hy ant oi h -

30 Exanple 13 'IIo Bherpradessio Cafm #8chOregn saidBE0tiani is datrivd oy reaftingrelyaxylidacy 9. f a
90 % aqueé } qu peflingfphenol to the resulting reaction mixture and subjécting the whole mixture
to further reaction.

5 and

5. The process of Claim 4. wherein said further reaction after adding phenol is carried
out in the presence of a strong mineral acid whose concentration in the reaction system is
60 not less than 2N, 60

6. The process of Claim 4. wherein urea and phenol are employed in amounts of 2 to 3
moles and 1.5 to 3 moles. respectively. per mole of glyoxylic acid.

65 7. The process of Claim 1. wherein said reaction is carried out by gradually adding g5




phenol (424 mllinoles of phenol). 55.0 g. of a 98 % sulfuric acid and
274.0 m. of water was 35 added dropwi se 72.2 g. of a 41 % aqueous
solution of glyoxylic acid (400 m|linoles of 35 glyoxylic acid) over 12
hours at 60 degree C. wth stirring. After the addition. the reaction was
further continued at 60 degree C. for 10 hours with stirring. The reaction
m xture was adjusted to pH 7 with a 210 %aqu i f sodi
hydr oxi de, and 5-(4- hvdroxyphenvl)hydant oi n mﬂmmmﬂmmwﬂumt 35 d@e
C. wth, stlrrl ng. The preC| pltate vvp§724€)m |Itered cwaisheﬂd wlth wat ep
drledt - A=ty v by S mi y was
over 98 % andtheyleldvvas 579%by nol e. V\HATV\ECLAIM | S:- 45 1.
A process fBrampleepar i n (4-hy drox hen 1) -h dant oi n which conpri ses
subjecting T2 BKtes P‘blm“ 8| oftad % a f nO'F ’“a?f aqueous
medi umin t a "t 0 Q‘ll offgléjfx e i g f40 degr ee
C. 2. Th& paos@&Sacif) o ral mu atWh tH sﬁﬁln Afidr

hé dﬁloﬁ ih@ﬂ@:cmrﬂﬁzl’sa saci d.
50 3. The fuobmntowe@télﬁm ﬂ)r le\ﬁmtr:emm sttlhmgceﬂcrehﬁtqoatpleomn wjfthma(:dmst rong

m neral aci H“” cti Bov s by a5 10 %raqpeoysso “H‘ “'“H‘ ?Y ] rocess of
G am 1 ity ""E“ ‘éﬁ@ oSy o e . Db R 00202 %%
and urea0 apyd dnt(ﬁh tTin epma§ Wind bVRE9E mtiltmnylm mwes % g mdikhj edfi ng

t he whol e i >'<ﬁhe| sene a@ﬁlnb@f mmtyhrewdr exat penol. Eydrdﬁhlenmcetesiswmﬁ dt{:tlw m 4.

wher ei n sai %wsyféffgnkea‘&fw Hedeactien ¥ omQ’c‘,’jﬂ" (}hef OWIBE ABETQ p 2 the

MIXtTUr xylic_acid, drea m roc over 4 hours at

presence of gsicS e @qet@ln IORFHEORERIH At HPO. ki 16 Hurk SA!
system i15 68irring)The Fﬁaﬁ)ntnhﬂDrLZN.s then trcated in the same mdnner as the above. In this 15

60 6. The prascdbsar nOMahwbilmnqmeﬂemoup@aylmaarﬁheWéﬂ 1T8rge avdhidt 89ldd i n
anounts of Y3 ®-B%BY &9end 1.5 to 3 noles. respectively. per nole of

gl yoxylic agkgupibr 7. The process of Claiml1l. wherein said reaction is
carried 2ut By (gnhadmbﬂ 60 addidhgillimdés) of urda, 7 8 g. of a 90 % aqueous solution of

1 572 316 phenol (75 mllhmolesofphenol) 150 g ﬁr@f? nocht qshag (2%1( f)fvzqg{ero g. (400
it e ) L i T R 3.
mllinoles rth f@ 190houds W rmnkanmc mmmrel vkl Ghed4. Q) :

of wat erZSA/asnaaﬁl]die@ =dh hstam&&rébhg to dﬁtermm@f%rmme@m;ylsléﬂ Qtthymt(wf* gI2§oxyI ic
acid (200 nP?q "adp mers. I . 9 r ree C.
i Seoer s Aﬁﬂﬁ‘i ‘ ep&éﬁ%ﬂ ot b8 a2 Bl B Mt nuea
at 95 degreeo.G % ary Mol nurMeerth) QUfi Mumgdnﬁfybmnyl)hedmnpl &6 | Dr2-of h
reacti om0 t h:eirmar@nylﬁudmcm #eeddas neutralized with a 10 % aqueous 381 uti on
of sodi um hgg g and the produced 5-(4-hydroxyphenyl)hydantoi n was
preci pi t at ed Tla AELET80 sCEoiiiiimsibs) bf Bl 44 BRI BT RiicbstolBsn & | t er ed,

washed w t hphmbla#24amﬁh;1dt? efd>herm>l) WIEg Qaq%lo/gsult%ﬁc @;iéaad 274#@ ml. of water was 3
0 0 oxyli
hyelr oy peny RIS R 11 rsg’yg e gt (e fos 7.6 9
0 e At ted to
hydr ochl ori gHag! diand nat e ae;sect uers m&elé/ersed i edc’rneaad at e§ l(eactl on was
carri ed it hydnoxypleny1ghiyfapidim oy dmmqrermledr °6n x* r10$ mlid@ 40Ur €a

and hydr & dg g‘kvwgigfgwgg&;dﬁ,gﬂqgg“gﬁéﬁgf Pfét oot d'é‘a‘f‘e e 40

stirring, he reaction was further contl ‘nled at 95 degree C. for 16
hours with 13VHATIWEIGIgAIMIMe- reaction m xture was then treated in the sane
manner ags the ahoy 1 ASSyphE VD RGN whih SRRt didess 45

5- ( 4- hyd§0x§g 9‘ ¥ s effdgraﬁ %g‘r? i ﬁoﬁ%pgn?ﬁa sme.u;medhelfﬁmcemaxﬁac% by "ol e.
Exanpl e 12 a temﬁé@ataemoxﬂem Ehlmf40°€ 0 g (100 m I'1inoles) of urea, 7.8 g. of
a 90 %aqueou | uti 75, mlLinol f,.ahenol), 15.5 g.
f/’a 36 dfo?ﬁ? SFOC%SS (d"and TCT) Sdl acid F a st{on% m\?\%éﬁaalged dr opwi %8 9. 0

g. of a 41 %:ﬁqm@y&ceﬁo&flﬂlélﬂﬁ Qherdh Mﬁ&&r{cblﬁraﬁ& &F s4i8 Grot nliderad h@dinalle gl yoxylic
aci d) over Ictmusystemtis 86t ldssghee’lﬂi with stirring. After the addition, the

reaction was 1 ur herroce%so o Ed atfem65§udC1eeag{nod1 ccé‘med%{n 4‘e bt‘élié é hit Bt irr ' ng

The reacss onpnfxh U m ea?hd'sx!l R@EapIvs
determ ne the f&mumaanoand y| e ds of hydant oi ns and the ratio of
| somers. The % HE%‘H ?%‘hg éym‘?@y gk Udeyas 6.1 g.
(y| el d: 63. Gy ?nt}){e 1of@% Wﬁn%} g%'1 ecb ntkYtio ﬁéﬁ?&flcnon systermels

5- ( 2- hy de® X yrjoh ¢33/ thh )want oin was . g. (yield:

6. The process of Claim 4. wherein urea and phenol are employed in amounts of 2 to 3
moles and 1.5 to 3 moles. respectively. per mole of glyoxylic acid.

65 7. The process of Claim 1. wherein said reaction is carried out by gradually adding g5



10.5 % by nole). The ratio of 5-(4-hydroxyphenyl)hydantoin to 5-(2- 30
hydr oxyphenyl ) hydant oi n was 6. 1.

30 Exanple 13 To a m xture of 48.0 g. (800 mllinoles) of urea, 44.() g. of
a 90 % aqueous sol ution of phnenol” 7424 mi11inoles of phenol’) 55.1) g. of a
98 % sulfuric acid and 274.0 m. of water was 35 added dropwi se 72.2 g. of

a 41 %aqueous sol ution of glyoxylic acid (400 |I| ] l 5 glyoxylic
12 hours at 60 degree C. with Stirrll ”lum mm “m ition, the

aci d)
reacti Aas further conti nued at 60 gagrgﬁ C. fbor c10 hoﬂrrs wrth strrrrng—
The reactibA—mxty NaS—ad 5 A 0o oR-20f

sodi um hydr oxi de, and 5-(4- hydr oxyphenyl)hydant oi n was precipi tat ed at 35
degree C. W t flyedlid idd1gh a ThiguRr@Glapingatre, WasnodtGnd fhelkiar ed, washed with

wat er and dri eélet?ig PWMMCB;C 7rW(h¢rb®ﬂ eﬁdhq/rdlem! lpltr@nkw?ipzdanmbprﬂ e 46
purity was OVE‘P Qﬁ roc%ssddztc‘:]ltgm é‘ipgdl;ﬂj su s ntld ?y Wi Oﬂﬂﬂ scr\ﬁEdCLAl M1S: -
l'

45 1. Agr OQQSSA dkesPfof Prpdrid Qdddcritid mh 5
conpri ses subjiecerieng the 45m eyoxy i c aci urea and pheno to reaction in an

aqueous nediumin the presence of C t a tenperature not |ess than 40
degree C. 2. The process of Chgi-fp "’@h gﬁ @@ goacid is a strong m neral
acid. 50 19 Chartered Patent Agents, 10

50 3. The process of Caim 2. whereitddneHaoacentration of said st rong
mneral acid in the reaction systeﬁ?ﬂ%?ﬁ%ﬂ*?@%s than 2N. 4. The. process of:
Claiml, wherein said reaction is car ,é:“but by reacting glyoxylic acid 55
and urea, gglding phenol to the resul tBRg 1seaction mixture and subj ect irsg
the whole mixture 55 to further_reaction 5 ThnAprocess of O aim A4.
wherein sai d further e b R SR ion Wera takob €U OUL i N the
presence of a strong mneral acid whgseE=tont&tration in the reaction
systemis 60 not |ess than 2N.

60 6. The process of Claim4. wherein urea and phenol are enployed in
amounts of 2 to 3 noles and 1.5 to 3 noles. respectively. per nole of

gl yoxylic acid. 65 7. The process of Caim1l. wherein said reaction is
carried out by gradually adding 65 1572 316

8 glyoxylic acid to a m xture containing urea, phenol and the acid. 8. The
process of Claim?7. wherein urea and phenol are enployed in amounts of 2 to
2.5 nmoles and | to 1.5 noles. respectively, per nole of glyoxylic acid. 9.
A process as clainmed in Caiml, substantially as herei nbefore described. 5
10. A'process for preparing 5-(4-hydroxyphenyl)hydantoi n substantially as

described in 5 any one of the exanples. For the Applicants:
MATTHEWS, HADDAN & CO., 10 Chartcred
Pat ent Agents, 10 Haddan House.
33 Elnfield Road, Bronl ey, Kcnt, 15
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