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useful for prepari ng a sen1synthe5|zed peni ci TTTn or cephalosporlns
The 5-aryl hydantoins were, in the old days, prepared from a

cor respondi ng  ZROCESSI ORI PRERARING Us> ARYDRVBIANTOIN sodi um cyani de
according to 1) Sed in Journal fur
Prakti sche Chem e, 1934, 140, 291. Also, vari ous preparation nethods
of the 5-arylhydantoins have been known. ‘For instance, Japanese

Examined ~ Patent  Publigati g)?egﬁlgp invention” feldt&! 985°% HroBbLo%or

wher ei n glyoxyllc acid, “‘ure
preparing b5-arylhydantoins. The 5-arylhydantoins are -

important compounds as a raw material for preparing D—2-

arylglycines such as D-phenylglycine and D-p-hydroxy-
5 phenylglycine which are useful for = preparing a

semisynthesized penicillin or cephalosporins. .

' The . 5-arylhydantoins were, in the old days,
prepared from a corresponding aryl aldehyde, ammonium .,
carbonate and sodium cyanide according to Bucherer—Berg

10 method, as discussed in Journal fir Praktische Chemie,
1934, 140, 291. Also, various preparation methods of
the 5-arylhydantoins have been known. For instance,
Japanese  Examined Patent  Publication 'No.. 55-22474
discloses a method wherein glyoxylic acid, wurea and

15 phenol are reacted under an acidic condition. Japanese
Examined Patent Publication No.. 55-16582 - discloses a
method wherein  allantoin is reacted with phenol.
Japanese  Examined Patent Publication No.. 57-57033
discloses a method wherein hydroxymandelic acid is

20 reacted with urea. Japanese Unexamined Patent
Publication No. 54-128572 discloses a method wherein
glyoxylurea is reacted with phenol. Japanese Unexamined
Patent Publication No. 54-138558 discloses a method
wherein alloxanic acid is . reacted with phenol. Japanese

25 Unexamined Patent Publication No. 54-138559 discloses a
method wherein diglyoxylic acid triureide is reacted
with phenol. Japanese Unexamined Patent Publication No.
54-138560 discloses a method wherem 5-hydroxyhydantoin
is reacted with phenol. :

30 According to Buchérer'-Berg method, however, ‘it

is required to use sodium cyanide which is dangerous.
Furthermore, the obtained crude hydantoin is

contaminated with a large amount of.a by-product or the
obtained hydantoin is colored due to the oxidative side
35 reaction of the phenol ring under an alkaline condition.



eﬂmbt}hﬁBeenR under an acidic .condition.
Patent 55-16582 discloses a pethd
al | ant Wit h phenol . Japanese |

Publlcatlon 57 57033 di scloses. a _nethod reroxymandel i ¢
acid is 20 reacted W th urea. ~Japang€se Unexani ned Pat ent
Publ i cati on . 54- 128572 discloses a nmethod wherein glyoxylurea is
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9 and 5-hydroxyhydantoin are expensive.
| An object of the present ' invention is to
provide a process for preparing 5-arylhydantoins from an
.~ unexpensive - raw material, which has no defects as
mentioned above. o
10 This - and the other objects of the .present
invention will become apparent from the following

description hereinafter. _

15 As a result of the earnest study in order to
solve the above-mentioned defects, there has - now been
found out a process for preparing a 5-arylhydantoin from
methyl 2-hydroxy—2-methoxyacetate which can be obtained
from an unexpensive dialkyl maleate. -

20 According to the present invention, there is
providled a process for preparing a 5-arylhydantoin
having the formula (II):

25 R‘A@‘fﬁ N (m

NH— co/

wherein R* is a hydroxyl group or a lower alkoxyl group,
30 at least one position of the para-position and/or the
ortho—positions with respect to the group R! s
unsubstituted, - each of R? and R® is independently a
hydrogen atom, a hydroxyl group, a lower alkoxy group, a
lower alkyl group, a halogen atom, an acylamino group or
35 a nitro group which comprises: '
reacting methyl 2-hydroxy—-2-methoxyacetate, urea and an
aryl compound having the formula (I): |



30 "7 "7 ' According to Bucherer-Berg nmethod, however, it is required
to u Qéjgmggﬁq@ igea Whi ch i's dangerous. Further rm_{_e,.-——:_ﬁ#e*———’
i s cont amnated with a large a umﬁS(ﬁ”%i:Tij P

crude or -
t he ob is colored due o 4t he oxi atlveﬁtgﬁﬂe ction
of the under an al kaline condition. SO, ot her
nmet hods _ dlscussed above are unsatlsfactory because the
used raw naterlals, nanely, glyoxylic acid, al | ant oi n, _
hydr oxymandel i c .acid, glyoxylurea, I"foxani c aci d, ?iglyoxyllc
acid triureide 5 -and 5-hydroxyhyddt e expensi ve. (D
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5 wherein R, R2 and R2® are as defined above in the
presence of an acid. '

It has been known that methyl 2-hydroxy—2-
- 10 methoxyacetate (methyl hemi-acetal of methyl glyoxylate)
‘ which is the raw material used in the present invention
~can be prepared in a high- yield from an unexpensive
compound such as a dialkyl maleate by ozone oxidation,
© as discussed in Japanese Unexamined Patent Publication
.15 No. 59-21643. It is not necessary to use the purified
methyl .  2-hydroxy—2-methoxyacetate. Even the crude
methyl 2-hydroxy-2-methoxyacetate obtained according to
the above—mentloned preparatxon process can be used as
it is. )

20 The aryl compound used in the present invention

is the aryl compound having the formula (I):

| <&,
25 | - \ g

wherein R! is a hydroxyl group or a lower alkoxy group,
‘preferably having 1 to 10 carbon atoms, at least one
position of the - para—position and/or the ortho~positions
30 with respect to the group R® is unsubstituted, in other
. words, when the para—position or the ortho-position
with respect to R is substituted, the remaining ortho-
position(s) and the para—position are unsubstituted,
each of R? and R® is independently a hydrogen atom, a
35 hydroxyl group, a lower alkoxy group, preferably having
1 to 10 carbon atoms, a lower alkyl group, preferably
having 1 to 10 carbon atoms, a halogen atom, an
acylamino group or a nitro group. - A preferable aryl



An. object of the present invention is t ' f or
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has as nentioned above. 10 RERLACERNd lhe
ot he t he present inventiop _wll appar ent
from ow ng description. hereinafter. 15 As a

result. of the wearnest study in order to solve the above-nentioned

defects, there h%rwﬁ&ﬁgp Eglﬁggeﬁbﬁ ‘a process for preparing a-
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5-aryl hydantoin from ne roxy- 2- net hgxyacet ate whi ch can he ]
obt ai ned from an unexpensiAe @ anegetipn emediuly an  aqueous p\MEHIYMhg IS (o
the present inpreférdbly theed | sWatavi ded the mdstcesractically used.

preparing  a . &}ﬂg(r)’yl Qy%?ig; gir'g r&?vwagce%‘h%ﬂc Plis lglcgiiloi:such as methanol

5 or a mixture of water and acetic acid can be used as the
reaction medium. :

The reaction of the present invention can
effectively proceed in the presence of the acid. As the
acid, it is preferable to use a mineral acid such as

10 hydrochloric acid or sulfuric acid. The concentration

" of the acid in the reaction system is from 0.5 to 12 N.
The yields of the 5-arylhydantoins tend to heighten with
the increase of the acid concentration. However, the
use of an excess of the acid might decompose the desired

15 product. Accordingly, the preferable acid concentration
is from 1 to' 10 N. '

In the present invention, urea is used in an
amount of at least 0.5 equivalent per molar equivalent
of . methyl 2-hydroxy—2-methoxyacetate. Since urea is

20 decomposed in the acidic medium to form ammonia and CO.,
the amount of wurea 1is preferably from 1.0 to 3.0
equivalents per molar equivalent of ‘methyl 2-hydroxy—2-
methoxyacetate. Also, the aryl compound (I) is wused in
an amount of at least 0.5 equivalent per molar

25 equivalent of methyl 2-hydroxy—-2-methoxyacetate. Since
the use of an excess of the aryl compound (I) makes the
purification difficult, the amount of the aryl' compound
(I) is preferably from 1.0 to 2.0 equivalents per molar
equivalent of methyl 2-hydroxy—2-methoxyacetate. :

30 - The reaction is conducted at a temperature of,
preferably not less than 30C, more preferably from
60° to 95TC. |

A necessary amount of methyl 2-hydroxy—2-

: methoxyacetate can be added previously at once to the

. 35 solution containing wurea and the aryl compound (I).
Also, it can be added gradually added to the reaction
system. :

The  prepared 5-ary1hydant_oins having the
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[err] I's a hydroxyl group or a Iomer aIkoxyI group, 30
|on of the para-position . & :
ort ho- Ilm ﬂ:m respect to t he gr oup%‘ T lfTﬁ;’f‘s BEEN

unsubsti t ut ed, each of R2 and R3 i ndepenglent | drogen ||
atom a hydroxyl group, a |l ower al koxy gro@p, a | owner Ikyl group, a
hal ogen atom an acylamno group or .35 a nitro group whi eh conpri ses:
reacting methylg x%m?’%é;jr(ﬂ)jy 2- nmet hoxyacetate, wurea and an aryl conpound
having the formina(r) 7 - 3 .-

RI.

| Rx@_TH co\ () .
5 | " |

NH— CO/

wherein R}, RZ and R® are as defined above can be very
easily isolated from the reaction mixture. That is,

10 since the desired products, the 5—arylhydantoins are,
generally, slightly soluble in an acidic or neutral
aqueous ‘ solution, during the reaction or after
completing the reaction, the reaction mixture is cooled
to easily precipitate it. Accordingly, the precipitate

15 is separated from the reaction mixture (solid-liquid
separation). It is  possible that - the  obtained
.precipitate- is subjected to a purification operation
such - as recrystallization to heighten the purity, as
occasion demands. : '

20 " The present invention is more specifically
described and explained by means of the following
Examples in which all percents ~are by weight unless
otherwise noted. It is to be wunderstood that the
present invention is not limited to the Examples, and

25 various changes and modifications may be made in the
invention without departing from the spirit and scope
thereof.

Example 1
30 ' To a mixture of 28.2 g (0.30 mole) of phenol,
24.0 g (0.40 mole) of urea, 132 mf of water and 68 m¢
of concentrated hydrochloric acid was continuously added
48 g (0.20 mole) of a 50 % aqueous solution of methyl 2-
hydroxy—2-methoxyacetate at 70C for 10 hours with
35 stirring. After completing the addition, the stirring
was continued at 70C for 10 hours with heating. After
completing the reaction, the reaction mixture was cooled
to 50C - to precipitate. After the precititate was
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pr es ; . It has been known t hat methyli o Y &nLexy e 2o N

met hmwﬂmmgjﬂm% hyl hem -acetal of nethyl gl'yiyﬂ%ﬁ%ﬁﬁ%gﬁgls t he
raw n the present invention can be prepared—ta-a-—highlyiel d
from an unexpensive conpound such as a cﬁal'kyl mal eate by ozone

oxi dation, as di scussed in Japanese Unexam ned Patent Publication 15 No.

S hydcoxy- 2- et nERSERAT acl Frogh o, e fealeich il ! was  washed

G Shar a1 o DT OE SRR R vdhndotn 20 The  paritymenEy! PR

P o . Y n e purit

used In the pres% ;nl rb%en?%a?ld the yield was 61.2 % The crystals had a

5 melting point of 263° to 265C. With respect to an

infrared adsorption spectrum, NMR spectrum and Rf value

of silica gel thin;-layer chromatography, the crystals

completely agreed with a sample prepared according to a

- known method ~ as described in Japanese Examined

10 Publication No. 2247471980 (Rf = 0.83, BuOH : CHsCO:zH :
H0=4:1: 1)

. Example 2 -
_ A mixture of 2.82 g (0.03 mole) of phenol, 2.40
15 g (0.04 mole) of wurea, 2.40 g (0.02 mole) of methyl
2-hydroxy—-2-methoxyacetate, 9.8 m{ of  concentrated
hydrochloric acid -and 10.2 m# of water was reacted at
80C for 20 hours with stirring. The .reaction mixture
was diluted with a 50 % aqueous solution of methonal.
20 The_' yield of the produced- 5-(4-hydroxyphenol)hydantoin
was 1.86 g (48.5 %) as determined by, a high performance
liquid chromatography. _
Apparatus : Shimadzu LC~6A commercially available from
Kabushiki Kaisha Shimadzu Seisakusho
25 Column : YMC Packed Column A-303 S-5 120A ODS
commecially available from Kabushiki Kaisha YMC
Developing  solvent : Phosphate buffer (pH 2.5) '
" _ containing 10 % of acetonitrile
Flow rate: 1.3 m#£ /minute
30 Detection : 210nm, with UV Detector
The retention time of 5—-(4—-hydroxyphenol)-
. hydantoin was 4.0 minutes under such conditions.
According to the present invention, the 5~
arylhydantoin' can be easily obtained in a high purity by
35 reacting methyl 2-hydroxy-2-methoxyacetate, the aryl
compound (I) such as phenol and urea in the, presence of
the acid with. heating. That is, the present invention
provides the preparation process of the remarkably
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cOr_rp0und"--(_'I_"')_'"'i"s phienol-...As_a reaction nedium an aqueous nediumis
p-referabl er is the nost practically used. Also, a mxture
of water ﬂ %’” ﬂﬂch as methanol 5 or a mixture of water and
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acetic acid ch t he reaction nmedium The r(eau-r-mr——-—
present invention can effectively protedd i"h the pre$€M%SUECThé\Sa§ﬁ5N
As the acid, it is preferable to use a nineral jaci,d RARMCHE 10

hydrochl ori c aci d. The concentratTon of the acl d | n
t he reaction sysm’fswpr MMS(iso 12 N. The yields of the 5-aryl hydantoins
tend to- heighten with ' _

1 1. A process for preparing a 5—arylhydantoin

2 having the formula (II):

R!

3 - Rn@zifn AN @

NH— co/

wherein R is a hydroxyl group or a lower alkoxy group,
at least one position of the para—position and/or the
ortho~positions with respect to the group R! s
unsubstituted, each of - R?2 and R® 1is independently a
hydrogen atom, a hydroxyl group, a lower alkoxy group, a
lower alkyl group, a halogen atom, an acylamino group
10 or a nitro group which comprises: .

11 reacting methyl 2-hydroxy-2-methoxyacetate, urea and an
12 aryl compound having the formula (I):

0 0~ D U

| | . | o
13 | R-@ | W

R!
14 wherein R!, R%2 and R® are as defined above in the
15 presence of an acid. | '

1 2. A_The process of Claim' 1, wherein said aryl
compound (I) is phenol.

1 3. The process of Claim 1, wherein said acid is
hydrochloric acid or sulfuric acid.

1 4. The process of Claim 1, wherein said
reaction is conducted in an aqueous medium.
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thes increase of the. acid concentration. However, the use of an
excess of the acid m ght deconpose the desired 15 product Accordingly,
the preferable acid concentration.is from1l-t O N L1t e pregent

i nvention, urea is used in an anount of at Ieastrf HEE,\EV ﬁ EE[S‘E# nol ar
equi val ent of methyl 2-hydroxy-2-methoxyacet at liis 20
deconposed in the acidic nmediumto form ammonia and CJerr], the anount
of urea is pr ‘ea& from 1.0 to 3.0 equivalents per nolar

equi val ent of m;A .‘T’ 4 hydr oxy-2- nmethoxyacetate. Also, the aryl conpound
(1) is used in an anodnt pocess |foast poOepariegui val eri-amdhydantein 25
equi val ent  of I Yer3y-nmet hoxyacet at e. Since the use of an
excess of the aPyI rrpl%)@u %%?Hﬁng@es the purification difficult, t he
amount of the aryl corrpound

Rl@_ ?H Oy (1)
3

Ni— CO/

which comprises: .
reacting methyl . 2-hydroxy—2-methoxyacetate, urea and an
aryl compound having the formula (I):

’ .Rz.
<3
R : ()
in the presence of an acid. According to the process,
the 5-arylhydantoin which  is a very effective
intermediate for preparing D-arylglycines can be . easily

prepared from the - unexpensive raw materials in a high
purity.

—
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(1) i*s preferably from1.0 to 2.0 equival ents per nol ar equival ent of
et hyl 2-hydroxy-2- met hoxyacetate. 30 The reaction is conducted

at a tenperature of, preferably not I|ess than .30lerr}C—Hpre=——)
preferably from60 to 95[err]C . A necessary .
2- hydr oxy-2- net hoxyacetate can be added pr evi

t he 35

solution containing urea and the aryl conpol L) ALSOeeene can

e added oraduphlonncardpsh sisipAific seARYIIA

5-aryl hydant oi ns
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. The present invention relates to a process Xor
preparing 5—arylhydantoins. The 5-arylhydantoins are
important compounds as a raw material for preparing D-2-
arylglycines such as D-phenylglycine and D-p-hydroxy-
phenylglycine which are useful for preparing a
semisynthesized penicillih or cephalosporins.

The  5-arylhydantoins were, in the old - days,
prepared from a corresponding aryl aldehyde, ammonium
carbonate and sodium cyanide according to Bucherer—Berg
method, as discussed in Journal flr PraktiSthe Chemie,
1934, 140, 291. Also, various preparation methods of
the 5-arylhydantoins have been known.  For instance,
Japanese @ Examined  Patent  Publication No. 55-22474
discloses a method wherein glyoxylic acid, urea and
phenol are reacted under an acidic condition. Japanese
Examined Patent Publication - No.. 55-16582 discloses a
method  wherein allantoin is reacted with  phenol.
Japanese @~ Examined Patent  Publication No. 57-57033
discloses a method wherein hydroxymandelic acid is
reacted with urea. . Japanese - Unexamined Patent ~
Publication No. 54-128572 discloses a method wherein
glyoxylurea is reacted with phenol. Japanese Unexamined
Patent Publication No. 54-138558 discloses a method

wherein alloxanic acid is ‘reacted with phenol. Japanese

Unexamined Patent Publication No. 54-138559 discloses a
method wherein diglyoxylic acid triureide 1is reacted
with phenol. Japanese Unexamined Patent Publication No.
54-138560 discloses a method wherein 5-hydroxyhydantoin
is reacted with phenol. -

According to Bucherer-Berg method, .however, it
is required to use sodium c_ya_nidé which is dangerous.
Furthermore, the  obtained crude:  hydantoin is
contaminated with a -large -amount -of. a by-product or -the

- obtained. hydantoin is- colored -'-'due'-. to the- oxidative -side .

reaction - of the phenol ring “under 'an alkaline condition.
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~ reacting methyl

An  object of the present invention is to
provide a process for preparing 5-arylhydantoins from an

unexpensive raw material, which has no defects as
mentioned above.

This and the other objects of the present
invention  will - become apparent from the following

description hereinafter.

As a result of the earnest study in order to
solve the above—mentioned defects, there has now been
found out a process for preparing a 5-arylhydantoin from
methyl 2-hydroxy—2-methoxyacetate which can be obtained
from an unexpensive dialkyl maleate. -

_ According to the present
provided a process for preparing a
having the formula (II):

R"<@£— CH—CO
| S

B yi—c0”

invention, there is
5-arylhydantoin

(I)

wherein R! is a hydroxyl group or a lower alkoxyl group,

at least one position of the para—position and/or the
ortho—positions with respect to the group R s
unsubstituted, each of R2 and R® is independently a

hydrogen atom, a hydroxyl group, a lower alkoxy group, a
lower alkyl group, a halogen atom, an acylammo group or
a nitro group which comprises:

-hydroxy-z_7q1et_hquacet_‘9.te,

urea and an
aryl’ compound having the formula {I): o

and Rlerr] are as defined above

precipitate 15

ther yased | | zawi OmatEmalﬂtEI ofdmeely, t he



descri bed and explained by neans of the follow ng Exanples in which

al|l percents are by weight unless otherw se noted. It is to be
understood that the present invention. is not | i[ ;E D

Exanmpl es, and 25 various changes and onodificati ﬁﬁé tbfé'&% in
the invention wthout departing from the spirit 1996er egif .

Exanple 1 30 To a mxture of 28.2 g (O. 3®:_rmlp“f oT ‘phemot-- 24. 0
‘g (0.40 nole) of urea, 132 mM of water and 6§,m of concentrated — ——
hydrochl ori ¢ acid was conti nuously add 3 (0.20 nole) of a 50 % aqueous
solution of nethyl 2- hydroxy-Z-WtW@éate at 70[err]C (fbr 10
hours wth 35 stirring. After conp \0g, the addition, the
stirring was continued at 70[err]C for 10 héurs with heating. Af ter

5 wherein R!, R2? and R® are as defined above in the
presence of an acid.

It has been known that methyl 2-hydroxy-2-
10 methoxyacetate (methyl hemi-acetal of methyl glyoxylate)
which is the raw material used in the present invention
can be prepared in a high yield from an unexpensive
compound such as a dialkyl maleate by ozone oxidation,
as discussed in Japanese Unexamined Patent Publication
15 No. 59-21643. It is not necessary to use the purified
methyl  2-hydroxy—2-methoxyacetate. Even the crude
methyl 2-hydroxy-2-methoxyacetate obtained according to
the above-mentioned preparation process can be used as
it is. ' '.
20 The aryl compound used in the present invention
is the aryl compound having the formula (I):

Rz
xl@z W
25 : pe :

wherein R! is a hydroxyl group or a lower alkoxy group,
preferably having 1 to 10 carbon atoms, at least one
- position of the para—position and/or the ortho—positions
30 with respect to the group R! is unsubstituted, in other
words, when the para-position or the ortho—position
with respect to R! is substituted, the remaining ortho—
position(s) and the para-position are unsubstituted,
each of R? and R® is independently a hydrogen atom, a
35 hydroxyl group, a lower alkoxy group, preferably having
-1 to 10 carbon  atoms; a lower -alkyl group;. preferably
having 1  to. .10 carbon. atoms, a . halogen atom, . an-
~ acylamino” group or a nitro group. A preferable aryl



conpleting the reaction, the reaction mxture was cooled to 50[err]C

to _precipitate. After the precititate was - 6 - flltered of f
from the reaction nixture, it was washed with ¢T """ led
"“‘f*rHér"‘ ﬁ%qﬁ was

not less than 98 % and the yield was 61 A% Th (‘Drge
melting point of 263[err] to 265[err]C W t sbeCt to an
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prepared according to a kAswna meattidn amdiungscanbeafjuécus Japmhase is

Exam ned preferably wused. Water is the most practically used.
Also, a mixture of water and an alcohol such as methanol

5 or a mixture of water and acetic acid can be used as the
reaction medium.

The reaction of the present invention can
effectively proceed in the presence of the acid. As the
acid, it is preferable to use a mineral acid such as

10 hydrochloric acid or sulfuric acid. The concentration
of the acid in the reaction system is from 0.5 to 12 N.
The yields of the b5-arylhydantoins tend to heighten with
the increase of the acid concentration. However, the
use of an excess of the acid might decompose the desired

15 product. Accordingly, the preferable acid concentration
is from 1 to 10 N.

In the present invention, urea is used in an
amount of at least 0.5 equivalent per molar equivalent
of methyl 2-hydroxy—2-methoxyacetate. Since urea is

20 decomposed in the acidic medium to form ammonia and CO.,
the amount of wurea is preferably from 1.0 to 3.0
equivalents per molar equivalent of methyl 2-hydroxy—2-
methoxyacetate. Also, the aryl compound (I) is used in
an amount of at least 0.5 equivalent per molar

25 equivalent of methyl 2-hydroxy—2-methoxyacetate. Since
the use of an excess of the aryl compound (I) makes the
purification difficult, the amount of the aryl compound
(I) is preferably from 1.0 to 2.0 equivalents per molar
equivalent of methyl 2-hydroxy—2-methoxyacetate.

30 | The reaction is conducted at a temperature of,
preferably not less than 30C, more preferably from
60° to 95C. '

A necessary amount of = methyl 2-hydroxy-2-
methoxyacetate can be added previously at once to the

35 solution containing ‘urea '~ and the aryl compound (I).
Also, 1t can be added gradually added to the - reactlon
- system. : S

to gi ve 23.5 g of 5-(4- hydoryphenyl)hydana

. -Th_e . -pr_epared - 5-_arylhydanto_ins : having ) the |



10 Publication No. 22474/1980 (Rf = 0.83, BuOH : CHerr]CJerr]H: Herr]O
=4: 1. 1). Exanple 2 A mi xture of 2829(0 03 nol e) of phenol, 2.40 15 ¢

(0.04 nole) of urea, 2.40 g (O. 02 m)le) of met hyl ol
IX)ric acid

2- hydr oxy- 2- met hoxyacet at e, 9.8 3 ratégi;@ygraafh
and 10.2 m of water was reacted at 80['er ]C ‘hourgmh tirring.
The reaction mxture was diluted wth a 50 0/a o4 AU _p

7dr o ant oi n

methonal. 20 T | I .of the produced 5-(

was 1.86 g (48. E\%%ﬁiall g erm' ned by a high performance |iquid
chr omat ogr aphy. Apparatus : Shi madzu LC— 6A commercially available from
Kabushi ki Kai sha Shi madzu Sei sakusha®R*25 Col umm : YMC Packed Col unmm A- 303

S-5 120A ODS
R CH— co\ an -
5
R* g co/

wherein R, R? and R® are as defined above can be very
easily isolated from the reaction mixture. That is,

10 since the desired products, the 5-arylhydantoins are,
generally, slightly soluble in an acidic or neutral
aqueous solution, during the reaction or after
completing the reaction, the reaction mixture is cooled
to easily precipitate it. Accordingly, the precipitate

15 is separated from the reaction mixture (solid-liquid
separation). It is possible that the  obtained
precipitate is subjected to a purification operation
such as recrystallization to heighten the purity, as
occasion demands. :

20 The present invention is more  specifically
described and explained by means of the following
Examples in which all percents are by weight unless
otherwise noted. It is to be understood that the
present invention is not limited to the Examples, and

25 wvarious changes and modifications may be made in the
invention without departing from the spirit and scope
thereof.

Example 1

30 To a mixture of 28.2 g (0.30 mole) of phenol,

24.0 g (0.40 mole) of urea, 132 m{¢ of water and 68 m¥

of concentrated hydrochloric acid was continuously added

48 g (0.20 mole) of a 50 % aqueous solution of methyl 2-

hydroxy—2-methoxyacetate at 70C for 10 hours with

35 stirring. After - completing the addition, the ° stirring

was continued at ‘70C for 10 hours with heating. After

- completing the reaction, the reaction mixture was cooled
to 50C to precxpxtate . After ‘the "preci_titja'te' was. - -



commeci al |y avail abl e from Kabushi ki Kai sha YMC Devel opi ng sol vent: _
.Phosphate buffer (pH 2.5) containing 10 % of acetonitrile Flow r_ te : 1.3
m*/mnute 30 Detection : 210nm with UV Detector_The-—=refe tine
of  5-(4-hydroxyphenol)- hydantoin was 4.0 ni nUEES n@,&:@u‘é‘ﬁ i tions.
According to the present inventions ghe- 53 yLI hy amgn\gﬁca_n be
easily obtained in a high purity by 35 reacti ng‘ rge%] .................... |

2- hydr oxy- 2- met hoxyacetate, the aryl conpoundW'ﬁenol and
urea in the prefidteredf dffie femmd thet hredutadn ngiixtlre; iit, was pashedt

i nvention proviges,t hewa&rxeparﬁllérpn dPI&FeSSto of gNEe reggl_ré<ablé of

9—(4-hydoryphenyl)hydantoin. The purity was not less

than 98 % and the yield was 61.2 % The crystals had a

5 melting point of 263° to 265C. With respect to an

infrared adsorption spectrum, NMR spectrum and Rf value

of silica gel thin-layer chromatography, the crystals

completely agreed with a sample prepared according to a

known method as described in  Japanese Examined

10 Publication No. 22474/1980 (Rf = 0.83, BuOH : CHsCO:H :
Hz0=4:1: 1)

' : Example 2
A mixture of 2.82 g (0.03 mole) of phenol, 2.40
15 g (0.04 mole) of wurea, 2.40 g (0.02 mole) of methyl
2-hydroxy—2-methoxyacetate, 9.8 m¢ of concentrated
hydrochloric acid and 10.2 m#£ of water was reacted at
80C for 20 hours with stirring. The reaction mixture
was diluted with a 50 % aqueous solution of methonal
20 The yield of the produced 5-(4=hydroxyphenol)hydantoin
was 1.86 g (48.5 %) as determined by a high performance
liquid chromatography.
Apparatus : Shimadzu LC-6A commercially available from
. Kabushiki Kaisha Shimadzu Seisakusho
25 Column : YMC Packed Column A-303 S-5 120A ODS
commecially available from Kabushiki Kaisha YMC
Developing  solvent : Phosphate buffer (pH 2.5)
containing 10 % of acetonitrile
Flow rate : 1.3 m£ /minute
30 Detection : 210nm, with UV Detector
The retention time of 5—-(4-hydroxyphenol)-
hydantoin was 4.0 minutes under such conditions.
According to the present invention, the 5-
arylhydantoin can be easily obtained in a high purity by
35 reacting ' methyl  2-hydroxy—2-methoxyacetate, the aryl .
compound (I) such as phenol and' urea in the . presence of
the "acid with heating. That is, the present  invertion
- provides: -the preparation process -of the ~remarkably -



-

7 - effective internediates for preparing D-aryl gl ycines.

the ingredients wused in the Exanples, ot her i ngredi
|nthe Exanpl es as set forth in the -

In addition
an be used

- obt ai ned
5 substantially the same results. WHAT WE | NS 1. A
process for preparing a 5-arylhydanmtoin 2 laV| ng X he for. [1):
[err] 3 \s DatP i

effective intermediates for preparlng D—arylglycmes

In addition to the ingredients used in the

Examples, other ingredients can be used in the Examples

as set” forth in the - specification to  obtained
5 substantially the same results.



4 wherein ilerr is hydroxyl group or a |ower alkoxy group, 5 at | east

\(/)\nn?h pclmu “I "I ﬂl para-position and/or the 6 orth-

v group Rerr] is7 unsu\m‘g:_?
and R3 |s |ndependently a 8 hydrogen atom a hygr
al koxy group, a 9 lower alkyl group, a-hagogen atonﬂ qel _______________
or a nitro group which conprises: 11 reacting net ﬁ’__,_____
2- hydr oxy- 2- net hoxyacetate, urea and an 12 aryl ‘conpound havi ng the
formula (1): [eWHATLMWEWDEAMMV ISR err], Rerr] and Rerr] are as
defined above in the 15 presence of an acid. 1 2. The

process of Claim 1, V\/nereln said aryl 2 conmpound (I) is phenol. 1
3. The proceks of O aim l1, &hebspaessi doxci preparing  a 5-arylhydantoin

2 having the formula (II):

AR
group, alo

Rz
3 R‘@—f" co\ (ID)
R Ni- co/

wherein R! is a hydroxyl group or a lower alkoxy group,
at least one position of the para-position and/or the
ortho—positions with respect to the group R' is
unsubstituted, each of R? and R2® is independently a
hydrogen atom, a hydroxyl group, a lower alkoxy group, a
lower alkyl group, a halogen atom, an acylamino group
10 or a nitro group which comprises:

11 reacting methyl 2-hydroxy-2-methoxyacetate, urea ‘and an
12 aryl compound having the formula (I):

O 00~ O U1

Rl
13 Rl@z M
RS

14 wherein R*, R2 and R® are as defined above in the
15 presence of an acid.

1 2. The process of Claim 1, wherein said aryl
compound (I) is phenol.

1 3. The process of Claim 1, wherein said acid is
hydrochloric acid or sulfuric acid.

1 4. The process of Claim 1, wherein said
reaction is conducted in an aqueous medium.

dy Wi Bﬂngro b 10



:2 hydrochloric acid or sulfuric acid. 1 4. The process of"
€aim 1, wherein said 2 reaction is conducted in an aqueous | um

[

i
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PROCESS FOR PREPARING 5-ARYLHYDANT ;
Abstract

..........
.................
P

A process for preparing a 5—arylhydantoin
having the formula (II):

<

R2

R‘-(g ig— CH—C0~_ (I1)
3 I /NH
S | -

which comprises:
reacting methyl 2-hydroxy-2-methoxyacetate, urea and an

aryl compound having the formula (I):

Rz
@)
B . (D)

in the presence of an acid. According to the process,
the  5-arylhydantoin which is a very  effective
intermediate for preparing D-arylglycines can be easily
prepared from the unexpensive raw materials in a high
purity. -



