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: 1y gl y Cirnereattibrittasiagrevided Ritipy stirrelSa themeiriewoand alsflongoles 449 ¢(048 Fd'exq_l-:P

I sifi I't er efyighioile waldé) a16.2 @i(0.10veole) Dasandéliclatidr23Qvnt talueney 200 M&Yﬁﬂaﬂ@ 1 B“Pn@o
yi €] d;of f inble)ovatt ane stirckd ddr 2 hbureat adamperatyrecaiBiift s to 12.8 g. Accordin to :a
it hihel'awer ciNtermacliogo2016i (65 hovelithegpsylting digstemolsernaric selisf 'aP'f?é\‘.!g't“B‘ﬂt"a'id %‘ %‘
“thah, dn eqdelivadichb saltylsAillered apd whshpd on the glass fiter wiind sz%a'r‘dww%y'%lef’f& Cpupll o
the' di ast esaltaFtersiningiamounts tg 29.8 o, which pastegopds o pefficey :to which

subsequent | “ﬁ/ TIE)’R?P““EL'%‘%NJW@P BQ,‘HT"&S Pyre L%E?"d"?@“ﬂ'&ﬁ*@d’ an}gfngta {"1 ltration and-

washi ng onl he re HCl
_ cr ySt al .1 qu OEI. dEﬂer?ﬂ]so t rﬂn r S SUS 9 d‘jed |'I 1% q]k]atg%ogztfﬁfé;?ﬁl:ﬁiiﬂsj'
.L-phenyl gl g@ rgcr

e
- Nonofdnb TES pur1 ENCY "=
C7.59 is: ny_ly d]er el val ue of
) '.‘.élg%cmeg é‘f%éwlste ergd i h 8%% ¥ [.120 D = +100. 80

©L- phenylgl
8e) kel qisEoiiRa %&Bé‘cﬁn aﬁﬂxﬂﬁiﬁ 40 th@ﬁtel' 4hd QT RD96 W% auiphuric

(c=0.g
‘expet i ment Slrastidh Weh & K186 mShdthy-b-b@yl et @enfdlval OED-faridel®: deidf by S

at 840C In : ms s{a% ycmfe aPa temerétiire 5500 bystheans bict0.m! 20wt % Bdphuiic asid (&hale)of |

- diastreol s Qm?sdrmglfd: 3 fiélirs, AfRdp Aeuiralizatioh bt hessatphuric D-phedRlyci@budrlizate byrosaps of SBmiP5
L-phibly|:gl wedrunninii ankickiity of ipEland odingyto 367C; tm.wnwguciwh@@bm.%]agwg e
+99 80! gic Thed washedien the Plass fiterdvith SEX@mMpkater1| | | n a reacton flask cfp‘)mow '
Wi Ll a’ stirr eThe vieldofiephenaicis aftendrying sredunieo 1956/ v $aregpgdy tp an
_ . The specific rotation of the TLC pure L-phenyliglycine is:
[)2 p = +1567.7°.(c = 1.6; 2.6 wt.% hydrochioric acid).

! Literature value of specific rotation of L-phenylglycine (Beilstein 14 1L, p. 1188):

50 [a]®p=+157.5°(c=1.6; 2.6 wt.% hydrochloric acid).
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Example IV -

Procedure as described in example lll, but with use of L-mandelic at;id instead of D-mandelic acid.
65 Results:
* 8pecific rotation and yield values:
Optically pure DL salt (recrystallization):
[0} = -4.1° (c = 1.0; water); 29.0g (efficiency = 96.3%)
TLC pure D-phenylglycine amide.HCl:
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S T |r nyl gl yol ne"am de, . 15. 2 g (0. 10 nole) D-mandelic acid, 230 m -

-toluene, 20 nl benzal dehyde and 1.8 g (OMO nol e) water are stirred for 2
““hours at_ a tenperature of 880C. 'EP 0 442 584 B1 I, so * .30
- After cOoIrng to 20CC (0.5 hour) the resulting di ast er eol soneri ¢ salt -of

.L-phenyl gl ﬁrpggﬁ;ﬁn(g_eo ER&%§(?}¢L'%&P’3%%)( LD salt) Is filtered and washed

. on the gl épvjrb M of uene. The yield of TLC pure LD salt

- after dry|[ 4, 2B g%&@dmmﬂgpc.@orom%qmmégzm efficiency of

97. 0% 5The specrflc rotation of the optically pure LD salt
-(recrystaléxg@\yon) anounts to: 4P20D = +4.0 (¢ = 1.0; water). 35 1.0 g

. of :the dl astreorsomeric LD salt obtained is suspended In 10 m water, ,_;.t,o A
: Iqlfﬁi S.Ubseqmemabtbnil&kmovlaﬂvmhbyﬁfeﬂeltﬂemomatenendckrefmxmuedsmtmiosoﬁ3ﬂﬂu_ 0!+
Af t 8r} £ | tnioR) Dhenyidlyvmadniidegs2. ¢ (b.2timoie)Lonantiella eakl, 400l taiuend: 40 ml hebzsldskyde
the Ll mh e syl D mole) weatsr thestiinidl forrhpwrs af a tempesatuse) of B51¢e After conlingtp B L thersupnonsil
. of ithe TL® poured into-gxhistusplofj120mil weterand @8 mHO$ wi% Bylphytin asid( 414 mpolel| Affer-separation of. '
_ eff‘ i ti endle orgadig phepg ati5e°Ct Wﬁequeﬂlsp!wr 'Wfﬂc@d at“('ﬁ‘S'“"%‘!’%\" h4"e§° mi QFBV' acetpfee | D
sal't. [ 22. Aregovel ¢f Laepdelippdd). | s dj ssol ved at m xture o \q}
and-2,7 ni  Oteppddbiprefi3 Fi‘ "&‘*asew" e°'fb(8 5?1{5‘?‘ t"%ﬁ‘fl!f"“"&Pt"é?"V@lYf? aé’t‘?fﬁ° °P\rQ°B5 X
50 .m A%t Hysrolizedto he'é'

| N gt S o F)E'arko
L- phenyl | T'r?ér'e 3“8?” h M%é
suPpﬁBr/lg sp o‘gﬁ%? "faﬁh ‘ggﬁs;ﬁgor %"hou r's fa ne'\t%?ua |t°zz<';1,t2| on
% L18l2@

of .the sulgp c 05 by means of 28 ml . %
_ammnl - to 300C, the Ljphenyl gI yC| ne 't hus
obt ai ned it f’l I ere iS4 envvashe nt hegl ass filterw th5xl On wat er.

I \The vyi e'égaﬂﬂleém&henw gl yci ne after drying anpunts to 10.5g, which

-correspon fficiency of 92.9 . The specific rotation of the TLC

pur e L- phenybglpyériyigciheamidetelodhtaddwith 1 8quivaibntoptically hotve D-nabidelit ackbahy tie Dt uey i C-
acid).i 21;-' tieptRhyidhyRinY AhideHCIbals faegvbred 5 il ©dmple Miitheduahtitipd v alyehgdeend m;er(aBsttbgrlm _14
113 I_ ®..| 11%89d. THeGesuftsledfivebintablel1, whictBdlso(sbows thie tempefatife (7d in 9. tnddheyetaption fige ()., . - I
acyid)+| Exarrpl e 1V Procedure as described in exarrpl e |11, ‘but vvrth use: f !
L-nmandel i cConpamtiveras; eg@ment Gf D-mandelic acid. 1 566 Resul ts: SpeC| iC
rotlatl on and yield val ues: Optically pure DL salt (recr st al I | zatl
[al"20¢ % - 4. Agroceduce analeqouwatemple 'QQ carried qubyp Pé‘?ee’ﬁ%y’!&“ Ef-"ﬁ ciie
D phehyl gl greides aaly bybwithoyt: adn}ituongﬁwateg which resulls in a lower yieid The|£esu nd spegitic gon 1?28 584
D1 1aP20D"°9‘1Q!?i“'9b'té' = 0.8; water); 0.55 g (efficiency = 88.7% TLC pure

"D~ phenyl gI ci ne; [ale%OP =-157.40 (c = 1. 6; 2.6 W % hydrochl oric acid);
-10.4 g 5 Exarrplel V In a reaction flask provided vvlth
astirr her L%‘ é‘{& xé}\'; b é@&?&?%ﬂﬁ@n@fd .- fhefM

. I ul e

. mol.e) D, |— an gou Hfequ § iﬁ ﬁ vm;]q; uI i EVRFAbW Seledity. Th Shweﬂ

- t.oluene, ds sa oh In : water |Is stirred for 2-
"hour s at a Frper ature 0 5 C After cool i ng to GOOC t he sugpens is poured

.Into a gixture of 120 M water and 8.0 m 96 WL% sul phuric acid (0.144:
m)‘1~ef). After separationof the organic phase at 500C the acid aqueous phase
is extracted at this tenperature with 4 x 60 nl ethyl acetate (renoval of

- L- mandelrc acrd) : After addition of 30 mM 96 wt %'sul phuriciiaci d
0] arni)l e) the sul phur| ¢ D-phenyl gl'yci ne ami desisol ution |'s 15 hydr, oI_| ﬁed !

Digheényl gl yciine with stirring for 4 hours at: 850C The' yield of:

D phe tyl gl ycl ne after, successively, neutrali zatl on to pH =4 by neans bf 85
rﬂ*tz W .%am nonla, cooling to 200C, filtration, washing on the glass

fil r vvrth5x30n1 wat er and drylng, armuntsto 27. 2 .
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-.g; Which corresponds to an efficiency of 90.0% The specific rotation of
the TLC pure D-phenylglycine is: 20 [ul32D = -1 53.40 (¢ = 1.6; 2.6 wt.%
hydrochl oric acid) Exanples VI-X PEph#iteagghgl ycine amde is contacted with
| equi val ent optically active D-mandellc acid and the TLC pure 25
L- phenyi gl yci ne am de. HCl salt, recovered as in . exanple Ill, the quantltles
of al dehyde and ter added beh . .. ;<:> varied. The results are given
~.In table 1, whichgal so shows the tenpeture (T) I C and the retention tine |
.- : Conparative e'g:perl ment C .0 A pr.ocedur e_anal ogous to exanple |11l
s car ?lped out up'r.-‘to t h&s reﬁo@ry«of ebhe %chﬁoufg L- phenyl gl yci he am de. HG
salt; ‘but without @addi tigon gf cwatgr |(g;1 rgsul®s In a lower yield. The
reﬁ‘uJ,It*S and speci W c cofdi t Tons are given In taple 1. Corrparat|ve . P
exbféf 4m§nt D. 5 A procedure anal ogous to exanpije 1111 is* qarrl edl- Oudj iliEp - t'q
the. recevery of tlg,g TLC pure L- phenyl gl yci ne am de. HCl salt, “but W|th i
- 0. 1; edui val ent begal deh goV\/m ch resul [ in a'yery | ow sel ectivity.
it

res?JIts and-specifd c co ags gbvenel nltpgabr*fe . 40 50 55 6 _
| et w~~~~’0'~~0~"|~l-~~‘0~~~‘9~~"~ , .
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- Example XH

In a reaction flask provided with a stirrer, a thermometer and a reflux cooler, 8.3 g (0.05 mole) D,L-p-hy-
droxyphenylglycine amide, 7.6 g (0.05 mole) L-mandelic acid, 160 mi toluene, 50 m! ethyl acetate, 6.0 ml (0.06
8  mole) benzaldehyde and 2.0 ¢ (0.11 mole) water are stirred for 2.5 hours at a temperature of 85°C.

' After cooling to 30°C (3/4 hour) the resulting diastereolsomeric salt of D-p-hydroxyphenylgiycine amide
and L-mandelic acid (DL salf) is filtered and washed on the glass filter with 5 x 20 ml ethyl acetate. The yield
of TLC pure DL salt amounts to 14.5 g, which corresponds to an efficiency of 91.2%. The speclfic rotatlon of
the optically pure DL salt, after recrystallization from water, is:
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000" 0-~011 ON o ol -rmm 20g(0 0w ao0 N

.hr-a 0 o ). ). . * (J V and co LIs ai co vand wse cn
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: . 94 _ gg)ft saﬂh olved 920 X\fvfh%rat SO‘QJ afterlec'ﬁwith suan 1 mi 258Wt.% anftiéflia is added.
4-5 ~~~~.~~~~~t3r~ cT:EITnE o 206°C, “flTh‘EtT(ﬁf'aTﬁ WEs'ﬁi?: of the resulfiig D-p-Aydroxyphenylglycine amide crystals with,~~~~
TTTTTTTE s ccesslvely,3x1§l|'r{l water and9 k 10 Qla)r‘ethanol the specific rotation of the TI% pure D-fhydroxyphe- ~
@ . . .. *nyiglycine’amitd (vield £0.8 g; efficidoyl=96@%): ~ = ~9-> JJ ~ ~ “ I HH. 151,

f~~~ Examgle, XLi21d 9= 3.0f €8K béelidlacid) ask provided wth a stirrer, a therrmmeteq .
and: ayref lMp&mlagiof[Benantgméﬂsmml e) D, L-p-hys droxyphenyl gl yane am,de 9

7- "6“,9{ (0.05 nole) L-mandel I ¢ acid, 150 m ‘tol uehe 150 m ‘et hyl -atetdidii6; Ot
- miP(:0106 SExamplé R)l benzal dehyde and 2.0 g (0.111' ' nole) water are stirr E f or
tihe

~-2.5 hours at a tenperature of 85Cr. After cool | ng to 300C (314 hour?
resjm ting - dinessetiendlagioprevided wikia stirtsf, althaynemetar H-fggg %(Oéﬁm'e k&
L-manélel i dydrdpieyiglsiniewinide S0£ig|(9.2 recle) RW“MSH%I °'F1V' gﬁ‘ ®h 5
x 30 i ctB3f meokeamgeniniafiia Bbmale fegerr gt foe 2 o r: HT? i hadeN
which dbrr espliergeolingjo 2HC 4L e y ;[" gé‘g‘ éﬂj he

: enq ac sa r:% $
optii cal | yl_%'ﬂ‘P%" ’Eﬂ_c E‘é‘l‘q ity f“g’gdt‘%%? p.g the glgss flr withy

© 0442584 B jci g{\g‘;@hsalt i s dissol ved
in 20 m ." 0 w%j‘g"p\ﬂﬁ“‘é%" ?%“Z ﬁ %i" Ty % ammoni a is '
‘added. Aft h fdolvbd 4568 580 mmmh@ﬁ ik ¥rrih @SB (0. RGhole)
D p- hyc’ﬁ, 0X i i(‘f)j ReL gotﬁﬁgyﬁ b Qhé’ﬁ? phe%ﬁ&&%ﬁldé&#tals%b%mﬂ&r&ﬂ
water and BshddSh 'a sﬁltLMh%RQ@ﬂnNa@er "I‘ﬂ$ Adid rpure - pihbd?ox-ﬂtﬁnmy’cae amide
D- p- hydrOXNf dihrxi‘dzsqgam.dﬂaoﬁdmg%@hérf.&n&cﬂsu%flCI ency = 95.8%: [a] 2%

= -121 (c = ?fhéspe&ﬂcﬂ'oﬂioﬂ%ﬂhé E‘-p-tﬁ?drd&pheﬂylglyﬁite amidelthes gpaineeiat age of
DeﬂantzlsOfTﬁ]"zou-‘SMQ&ﬁH/eno 10Naceticacid), ; 10 Exanple XIII In a reaction fl ask
pt o’v: ded \WTHelL-pahyBrokyphiedyiglydnetalnizie (@899 =0r15 eolé) isahydrelﬁliedio Lerelideoryphedglalpe) withae) - -
mo]e) 11D, L - i oelwt.elrstiphupio ecly (O mods) Inc57 antiveter, (3 BOurs 9¢7C). Bftsrneviiglizetiontty phb Ew _
acid, ]800 o190 tnb25.ve eamnROB, the p-udieyypheristyeiveds ﬂlLD!PdMZO(QPnM'a?hSFef)thh@ﬁ’z‘&‘ltﬂ j
and; 8.0 g $:CRnimeerThenisldof TLE pure bpihydreniieaialyrin affpsdryiae apounts Yo P arogir Pl |
:840G.., -3 1®ane¢l¢l9w°t86é%n to 250C (1 hour? the resulting diastreol soneric
salf of L- -I‘TW?RS Fﬂg“&%bﬂé"%'ﬁ@"%e - Dnmandellc acid (LD salt) Is
filtered alfiomidpet @n1PHd Nvdwehigicpeidy ith 5 x 50 M ethyl acetate. The

yi'eld of TLC pure mesalt anounts to 57.8 g, which corresponds to an
effjci ency%’%— The specific rotation of the optically pure LD salt

(recrys¥alli 23] j O{nh'f r jé L ,;jgé,)‘plé,& ar%jngg cmﬁrs%"QQ.o.(& wy@m%%.}d,%qm.dgo 9

.0 (0.16 m)ksec% D Henlifta wat er, afte
..which with Irring %ammnlals added. After

" cooling to 300C the L- p- hydr oxyphenyl gl yci ne am de crystals obtained are
filtereg and washed on the glass filter with 5 x 25 nl water. The yield of
pune’ L- p- hydr oxyphenyi gl yci ne ani de after drying anmounts to 25.1 g,
corresponding to an efficiency of 94.3% The specific rot atlon of the

. L- 'p"hyldr oxyphenyi gl ycine am de t hus obt ai ned | s:

o
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25 {a]20D = +120.4 (c = 1.0; 1.0 N~aceti'c acid) The g

- L--p- hydr oxyphenyl gl yci ne am de (24.99 0,1 5 nole) Is hydrolyzed to N _
"L- p- hydr oxyphenyngl yconO wi t h 34. H#owsus% sul phuric acid (0.6 nole) in

- 57-m water (3 hours; 9000d). After neutralization to pH A 4 by ne . '* of
.90 mM 25 wt. % amoni a, the p- hydroxyphenyl glycine is filtered at 200C and

washed on the glassfilter,wgh 3 x 20 m water. ' The yield of TLC pure
"~ L- p- hydr oxyphenyi gl yci ne after drying- anounts to 21.6 g, correspondig 0.,
- 90. tosan efficiency of &2% [ - The specific rotation of the _
L-p- hydr oxyphenyl gl yci ne'ﬂs IoD, 51257 ;ZO (c =1.0; 1.0 N hydrochloric
:' ‘ Exarrpl es Xl V-XVii Io 95 I >t h&? sae fBnner as in exarrpl e XII an . . i
it i c transformati o of Dﬁ- pahyd&oxy@henyl gl yci ne am de, isjcaryii d e
out!\with | equival ent D-nandelic acid. The results are gi- Veniin {able 4@'
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_Examples XiX and XX and comparative experiments E and F

Inthe same manneras in example Xil, an asymmetric transformation of D,L-p-hydroxyphenylglycine amide

* Is carried out with 1 equivalent L-mandelic acid, the quantities of water and benzaldehyde being varied. Tha

results are given in table 3,
Owing to the absence of water or aldehyde, the yield is considerably lower.
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.18 carried out with I equival ent L-mandelic acid, the quantites of water
and benzal dehyde bei ng vari edu The resul tiarg given In table 3. Ow ng to
the absence of water or al dehgde F'he wii elegl i s oonsiderably lower. 9 :0 ia
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Example XXI : g ' i
~ In a reaction flask provlded with a stirrer, a thermometer and a reflux cooler, 23.7 g (0.10 mole) D, L-N-
o benzylidene methionine amide (SB of methionine amide and benzaldehyds), 12.9 g (0.10 mole) L-2-pyrroh-
60 done-5-carboxylic acid, 200 ml ethyl acetate and 2.7 mil (0.15 mole) water are stirred for 2.5 hours at a tem-
' perature of 75°C. After cooling to 20°C (0.5 hour) the resulting salt of L-methionine amide and L-2-pyrrolidone-
5-carboxylic acid (LL salt) is filtered and washed on the glass filter with 4 x 25 m! ethyl acetate. The yield of
TLC pure LL salt amounts to 21.2 g, which corresponds to an efficiency of 73.6%. 2.8 g (0.01 mole) of the LL
salt is dissolved in a mixture of 3 ml water and 2 ml 12 N hydrochloric acid. After addition of 60 mi acetone to
85  this solution, the L-methionine amide.HC! salt is isolated through filtration.
" The specific rotation of the TLC pure L-methionine amide.HCI salt is:
[a]2%p = +17.9° (¢ = 1.0; water)
Selectivity: 99.2% L enantiomer
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..--perature of 75C. Aftercoollng to 20@: (0 5 heur) t he resultlng salt of
~L-'met hi oni pe -am de and L-2-pyrrolidone- 5-carboxylic acid (LL salt) Is
filitered .and washed on the glass fepéprasedh 4 x 25 nl ethyi acetate. The
yield -of TLC pure LL salt ampbunts to 21.2 9, which corresponds to an .
efficiency, % 2.8 g (0.01 nole) of the LL salt Is dissolved in a

m Xt ure of—g'{"rm@(vlvgter and 2 m 12 N hydrochloric acid. After addition of 60
-nlacet one t [ qAdaction bk Prosi@dd'With @ irvel, QﬁmelerFi’eH&H?rB!anﬂuﬂ?lerero 'oﬁﬂMIe b.-ben-
- i'sol at-gd tzaldensHdmbpreh ggﬁa’l’dnln@@mida_ e, 7gRE64 1) LEAdePAri@aLIdqL-N (kl!?b ( rtic acid)

L- met hl oniMemennbK end(8 g (6.08 fnolb)Svatel are stleted for § Hou t‘ﬁmparélur@ofddﬂi ﬁ@resultrng salt of
Sel: ecg i Vi tDjhonBQ:h&%laniﬂﬂﬁﬂﬂé #haB/Z-aspdticlacid (D1\Vdal) is fittered and washed on the gloss filter with 2.

lr}*r «‘z X 26 ml MIBIK. The'yield of TLC pure DLi-hlt amouni&s .48 g Avhith Ot fesfohd Wi EIDERe Iorsd%d }
reattit on fo gioR1 polepdf thedLvsiak is spilttsd in hlhﬁ)dture&fmdimrwﬁdnﬁmmthﬁmbB&ch,, ef ,z"l
10,7 ' 4 0. hoshopheryis)aniDe amidehic st L-Z-asphitid acti; whickie pibectyd ithattiylaestateri de) '10. 7! g .
- (0. 04 no| ehe D-hamepberwialanine amidecH( predant(ircthe Mwwds)hquswmﬁuhmoou)nch&i@amﬂw BK
and i1, 5 g ifteD-Henapheryinlanipg. After pautralisation anddiltriation infrdepta remowst thesattsnngsentandafter drf-
80C* The rrgampeqifis gotat  of tog TLS PyterRbhostephepyialgnineistesasuiédde and L- Z- aspart! ¢ -aci d
(DBh=rsal t) It DTTZP'?e@"ed Mfwashed on the gloss filter witi 2. x 25 m M BK.
The yi & d o’ o ?ﬁ‘%s DL-sal t anounts 9.486g which corresponds withja
'.eo‘flcernﬁ? Fﬂ" 38-5% D egantiomer 59 (0. 01 nole) of the DL-salt is splitted In a
m xture of 100 mM water ant 3.7 m eN hydrochloric acidiri - 0]
'hormphenylégﬁlgr ne am de. HCl salt L-Z-aspartic acid, which is extacted with
et hyl aggt at'e. ] " The D-honophenyi al ani ne am de. HCI present in the

wat er | ayery, i $Mrf@|tljr aé%Jan §ptl IJ/F'X&“@&IWIOQJ 3%?’61 QIhgl'L@(% @f the L-amino and
DNronopheny | algio¥8ida UMb SBvarE R tHeQFbsHe ibidrgd L oot Ui e praﬁrmve
the salts pregmedns oﬁdﬁd:p |i yHcive Yarbdx1@ adid, SRS b baitor rh%arnbead hhidd 4 thblebrbblyfice

D- honopheny| atidahd\@pdrtion FRAY GbritingloPoh ofthe didtedddisbifersof that selilsebparaled fromGt

Duyst, 525 46. 3 allioh ixturebblalted, Sardofided RrRabwateriEddéd t6uh8Teadtion thixtureRhOBa e dubtityt he
prjepat ati on of aldepyde amblns ta.6-4 quiaIFHtS (ol afhs tol tha Rty whwriirdlaid amide )éhdltjh&tﬁhfte he § |

. L-,amg o and Bﬂrammuimch@omswasbbwemmmum@ splvent In the.presénce jof af'l
al’dehyde is converted i n whol e or [é)art by neans of an optrcally a.'rve
_caqboxyl i & afragessp “PH’E"'%I"t‘”“thetqH%‘ ity of W’a@?@"'&rﬁ’ fie o aquivairatscelativplefhe ¢
‘aci.d; ; &hd a ﬂtﬁ"%‘ra 9998 nsi sting of one of the diastereol somers of
-+t hat, bal t S PRRR3
" charact er |3|zeq,n¢srpe|£,@g° ﬁ?‘ﬁ&%ﬁjﬁ?ﬂé actiod lnﬂeat?‘gééca?ﬁéﬁg g?ﬁ%%dy f% ({uw?_ he

quantity 4; 3 St 5 gof aldehyde am)unts to 0.5-4 equivalents relative to
“the qugntiay Patcesa for the pragsraiiomot bslieglly autick diiriatiiamidd whereby § miktars aftSoliiEbades (foffledt he
~conver si on | oheldetwdes) FhecorespBGG. L-diino dRd Deaed® acid awidel in thetpeserica bim shitablewi t h
.~ 'the quant ity selfentis canvertechinwholeioniy pert b mreansef 8n eptjcally adtierracboxylid aidi into theosalt of t e
o | o, 30 quéheaming agil amide prd the parboxyiic eeid, aw! a Rrtion wioly sensistingi o opetop the iasteredi- or,
'2,. char act er B9ea® 9f fhat sgihie sqppeated ffemihp repctign mixurecbipined. ehatactenized in thatin the eagvarsjen
o e\e%s uel at'i FHeash! ?‘I‘f@a'ﬁﬂ'jafr\'tafef {p edded SiAUIRI SheiauentifyiotiRenifibase. pr ocess fort he
pr.epar at i o C f Schrff
bases (fo%nnegk gf’ d‘éll”/lyaggs o‘?'1‘h§lt 'eggzgr‘}r@stﬂg&%? E‘Q%e'" a&&teé’ t&q’ mmng
arn des in the presence of a suitable solvent Is converted In whol e or. 5
dtr, by reeaPmceds acddrdip to b brie)of the clahe 145awrbang/im;§o alladudelbaﬁg:phbdrmrysraé immﬁ’ ther
ne "4id anide and the carboxxl ic acid, and al portion rfainly: consi st iing 5
'of jone of 7t h&ragesgaecomipp to agyene pktheaims b, wishihe afigo %“é’rﬁa\'datbﬂw ﬁ'hvémxph@vlﬂ'm i on
>§t;ure Iobt a?ﬂ@& char act e(rjl zed in that in tEe conver si on 40 b lleast
GQUr va t t ua )
Priaceby, adhor st Ty sy g e 1, b 0GR el s by Rl o7
bei;ng ddded @Focid@ﬁcdaﬂﬁb Wﬂnﬁ&e‘&f thé 84m§ £8,Gdith D1or DlnhanBeH@acld I:Bfn@ﬁéia s GHRGHl 4ltiveg tO
any one of tkabediriet®. 1-5, with the anb o acid anmide bei ng phenyiglycine -
ami -
- 10. Process according to any one of the claims 1-8, with 2-pyrrolidone-5-carboxylic acid being used asopt- '
ically active carboxyllc acid. .

11. Process aoeording to any one of the claims 1-10, characterized in that the carboxylic acid is used in Vit
-tually equimolar quantitles relative to the amino acid amide or the corresponding Schiff base.
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7. Rrocess according to any one of the clains 1 5 wth the am no aC|d

ani de bei ng p-hydroxyphenyl glycli amde. 8  Process accord Huuﬂl,tm ﬂlm

of the clainms 1-5, with the am no acid am de bei.ng nethi oni ”m

050 9. Process according to any Effe44@fs84Be clains 1-8, with | or

D-mandel i ¢ acid being used as optically active carboxylic acid. 10. Process

accor di NExahPled® ONe of the claims 1-8, with 2-pyrrolidone-5-carboxylic

acid being used as opt- lcally active carboxylic acid. 1. Process according

to any one Irod reddien fikioprodided witida stifriod Mein@methechnd Brefitdédoolbd 1D.70(00PMYIbY DGL-Bén-d | S

used & n wlidene honadphanylalzoihera@hids, 10719 0. 04 made) LiZedspartic/aidt (D-NE(Barbabanz0Ly)apartc suid) de

or the ctiomeMRikeid hg g 8508 rdle) yaterare stirred for 5 hours at a temperature of 80°C. The resulting saltof 11
. D-homo-phenylalanine; amide-and-L-Z-asparticlacid (DLisalt)Is fitered arid wabhedion 1eldidss filter mtj_z EP

D.4=42 584 1575 FhHRIG| The Yold pf TILE pure Dbaelt dranynts PAG 4, Vfb!cbwfd!e@nﬁ with-aefiqigney of 53%.5:

thenrmrreﬁaé‘?mm)afthepl-ﬁﬂ“%aﬂwrfnamﬂfve‘%jwmbf@hm m_ﬁ'tiérﬂmeshﬂcwm ne ;!

hontpfen pBﬂW'ﬂ'é"'%Prﬁ“ﬂ@ Holﬂ"t'l- tit[l tg:wer%'s E’St'Z‘-’t

- N

ot iR .,o tgﬂ% e Pt remﬁe g?m'ﬁ?gt gg%’fm*ga-
O+ horo- pj Q@ Wﬂ 20%\15% PR 9B DL-sal t) Is filtered and
washed o h _ ghgss i vmth2 I x 25 mMm MBK The yield of TLC pure

DL-sal t ,;’,581 tch corresponds with a efficdeniy of 53% !: 5 9
(0.01 nole he DL sa I's splitted In a mxture of 100 mM water and 3.7
m 6 N hydrochl oric aci d in - to honophenyl al ani ne am de. HCl sal't

L- Z- aspattais aci d, which is extracted wth ethyl acetate. The

D- hormphenyl al ani ne am de. HCl present In the water |ayer is hydrolsed with
6 N hydr achProgess fofithe @repiratida ‘'of dpticaliyadive wivimmdeiaryida whedebyca mikfutessf the L-amino and

neut r al | sat P-eminaackd dmidesiiret suibablelsnivent id Hre ptesence ofav eld¢hiyde is adnvestep inadiela br, in part]
after dry- byrpans ofpe optichlly active carbaxylic @fid, tirfethd ball of the @miDo lacidrerpide anyd the cartiomdic | s
measur ed. [ edd2ew@ aportipgmaigly censiating of qnppithy digstpreojsomgre of tipt salt mpﬂaewﬂe@? Feyi t y
81, 59D enafAtiprpire optaneds charcterized inithst wajer isagdedtp e elion Mixiurennd Het hp ayacity | v
pcttve ami n¢f aldehyde apquatE it eqyga'amﬁte!@tw%theﬂ"qnmo aming a¢{d agvde. qnd 'i't‘ﬂ“ﬁbl d
am des | n aPeRre dysingthegpryarmipn ishetvaen 19484 1308 of an al dehyde I's conver fied i'n’

‘é‘gf't € ?rt 'hg :g%&%& z:o@&imgﬁ%ﬁn PR.:ﬁ‘g\eQEéntng%J %e):(’y Sdn‘t{cﬁ‘; t&@%%@%hh&eﬁﬂf@%vR'@n%?nf Se
con5|3§t| ng of dﬂeao thie di astere0| soners of that salt is separated from

the 're- 25 Process ambrdingtordalti 1iore2, ehatastbred in tidths aaantty otsidbhyda ambaits taa{2ekuives
added t o t hients edative tothemuartityrobansimrhcideaddet he quantity- of al dehyde amounts to
0.5-4 eqw valents relative to theeguantlty of amino acid am de, and that

the te n% p%rpgasatoghamnaﬁgotqt@ﬂ KRSy =P amide ey "/ﬂ""étmfi*’?tﬁfeasﬂs {formed

2. Pr OCGSS a %g v eansﬁog-ady;ﬁcalfg lg se 3?.‘ ls 'ﬁg‘g d
|

0.5 to 3 eq ‘g l"é??c(:ég g tgd 6" poéﬁonm P’ P n?o
am de. 3. rEI epar E@d eiac ion m re tail c;i' chaa m hat mt
quantity o ti? ua t| t§ch @

of am®no aC| oA rocess ftor epar at 1 on of optlcally actlve
am no acsd Bﬁbéi@a%hﬁlh@b}énﬁoﬂﬂof%ﬂ aeimeﬁ-4Sthtﬁé q&ﬁﬁpﬁfvétemmddderdemnabcwhyﬂes)
of the corremonattiog L-ami no and D-amno acid amdes in the presence of a
swtabl e solvent is converted in whole or in part, by neans of an opticall y

acti ive clr bBRgees ecoaring lo amnens of the claigis!-Sowith the.araing 3rs a&ﬂ‘i"d’%&ﬁrt"&?@”ﬁ!)’ﬁ!f“@ﬁ@‘
boXy| | -
e el

characterl zed 1n that in the conversion at |least | equivalent of water is
added r elgat PiBesk Bccoifg tLtmi bielof theklaiNigl Wit RS Gmindlétid amide being methtomne amide. -
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9. Process according to any one of the claims 1-8, with L- or D-mandelic acid being used as optically active

carboxylic acid.

10. Process according to any one of the claims 1-8, with 2-pyrralidone-5-carboxylic acid being used as opt-

55 ically active carboxylic acid.

11. Process according to any one of the claims 1-10, characterized in that the carboxylic acid is used in vir-
tually equimolar quantities relative to the amino acid amide or the corresponding Schiff base.
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Saelgcess accordi o i begi nni ng. OE e o AR PRl LA E‘iiﬂlﬂﬂﬂﬂﬂlﬂﬂﬂﬂl |l
“to -any one of the clains 1-5, w therbsszmesBo acid ani de bei ng “phény gl'y0|sne*

arrW 45
DR PRIces i | B m no
-aci-d am de b%mmmegiégﬁgﬁﬁgﬁ @i‘?‘sngﬂ:% &&n%dﬁ‘t@tg%e%%égg&aﬁ(% ptlm % any
one of the clainms 1-5, with the am no-acid am-de bei ng nethioni ne amde SO

© 9. Praces®. &BoobldsdthMmymlyyinMdedndhiamiemdemdns 1-8, with L- or D-nmandelic

- acid bei ng, isd as optic T"% active carboxylic acid. 10. Process according
to; any one'4of-OPRB- Bt g riyarprighenylplygine smisdy apdypandelisacid. car boxyl i c acid being

usid s o 1. Process ccord ng; i
tio gn? ong't'r'o#ftﬁ'rhbeDs tJ'ﬁﬂ'ﬁrxnf%&d%ﬁ’faﬁ'@@ﬁ&z@é%&r%&"ﬁgﬁhlt he “carboxy| i€ agjid i ¢
used ‘i M vie; Lbldﬂbllwteﬂiéinﬁﬁeﬁylaléﬁlda%id&hrﬁi—Z’Qpéﬁlééﬁﬁl to the anmino acid a !
T oor: ,t he corresponding Schiff base. 11  *~~~~~~mmmmeee :
113,11;].11 1174 Propess for the pteparation o éptidelly #cve(aink @Sﬂllllhwh the sait of an amino aCId amide and
c_ 1. M SaEQPt‘cWGEtE‘SSa’%ﬂ'GFGMI?Qm'UQﬂ kyrike myeresarccarding te puayi ane ofthe daims 1-12,is |

' chal/act ri ze(!f"?"?f’”(‘Wétm"ﬂ%a%msﬁﬁﬂmmw;ﬁ%@"m‘""ﬁ t enper at ure bet ween

aci S”d14°?'8 e g5 e e afies ok bt OB ol e G 4R HindBir et atines. o

, ‘@t15. ILL or DD salt of nethionine am .de and 2-pyrrolidone-5-carb ylic

'aC|_d 0 |. 16 LID or DL salt of honophenyl al ani ne am de -

- and L-Z‘,am,,u ﬂfclhd 17. Process for the preparation of optically active,

amno acids In wﬁlch the salt of an ami no acid am de and an optically

actf ve cartooxyfdneenar Hirstethitg @br dptch Ml dhPATRRCAERSinid H 6T SHeMischihg ABBL-AMIR- Ba T Ne

claims 1-12, DhAmikdsBuadapitie\v difemayesijriah 8bsungsimitelitAriesonhdhdRbshidchidszir88nid taer

reaction m xizum Toil miktgls eibisr eptiséh akﬂvanﬁar@sﬁreamadeszdabmaihmdemmmhengarlidnsaﬁy

“one;, Qf 21 he clabdrgefihdt-ufidelh mauptedshijzh eysarinaiderDigsteranisbmere besstotienderTeil dieses Salzes von

Pﬁ:j Em ans pr Odererhaltener Réaklignemischung abmtvsméwmdgiumtnaekerplzeldmbt, de Wasseniu der Re#k- Sk l
nds | ur eanttiensmizeliyng zugesaiatvind y nggdes Ndmwogelmf@mwnbhu#sam ,'

ei nem geel gn@@éﬁ“lﬁ%‘l’ﬁﬂ*ﬁ%“ rﬁ’a')\ &&@ﬁﬁ@rﬁlﬁ"ﬁéyﬂq?@@hw 120fC i nze ;mder

zum Tel |l in en Carb re

' A nosﬁﬂjr eam fa%'m% L%“"?B’@?gtg?’%%f?"'mf&g gﬂ’a"lﬁ'g‘f%'{ﬂml’ pesr,
- raus ei nem der astereo re bestehender Tel | dieses Sai zes von der .
_erhal'tener, Rmmmmmsdamg oddh 9 aduPdhigbkerthzeRdhnet a4k g Aldenfifte ﬁ?gﬂ%%'zfﬂaﬁﬁ‘élenteda”
. VAgser zu delbeddyen duf die KMéngé 8e¥i Anfiriosiagbamidgbeigtzt Wi rd und di e Menge d
~ Aldehyds bezogen auf die Mengi des Aminlisflream9s . 0,5 bis 4

_Aqui val entfe Venfahrey zur keestaliung ver eptisth W@ABWOMWOMWWMGMH $eniffxchen1 20C

- i st. Basen (aus Aldehyden gebildet) der entsprechenden L-Amino- und D-Aminosiureamide in Anwesenheit
V| St e Qmwﬂhme&ungsﬂﬂnelsmLﬁﬁnz&QdeLzumIelmlﬂal&mnetnphschakﬂuan.(larbnnsiure.jm~~~ '
g e l as 32'2 d%'i"'r'%ﬁﬁ d 'a?évre ibe%;%aag P"%ﬁ"b::ggsﬁwm :ﬂﬂﬂ bi s
» 3 (Aqui val ent ?ﬂ?{'g‘é ﬁg
Verfahren na %%Egé:%w oo oo dg%@ RN hndfvaleny ezogen auf
“Al.deh dnenge qU| va ea? ?)ezogen auf die Menge des Ami nosAureamn ds _

bet 1 a t. 4. Vershih heoh eler deriRiispiiBhd 118G, WobB dRNaksbflengdrh Beith AirRBAIGHHGARE],

'\I\ﬁbé| 1 ei ne Mweehung von Schiff'schen ‘Basen (aus; Al dehyden gebi | det) dgpr "-;;. |
tSpfé‘chenden L- Ami no- und D- Ami nosaur eani de i'n Anwesenheit ehles! |||

‘gesi.gnet er$- LUSTERHQQM‘I“‘@@PTQ di’l&ﬂs@mzéb'&)ﬂe{ob%mwohﬁumamtd@hmmlvﬂ@mwﬂt i sqf

ak en b re d Sa sl jyream d de r bonsflur e.
b A P B P R e A
-bestehgndey Veidheed nfish@mervabraRsorichsl 6165, wabdl adsiitRoauRaAIMeMbFhAa LN &
_abgetrennt wird, dadurch gekennzel chnet, daB bel der Oberffl hrung

m n d est ens. | Véciahieu ababreinediers'espriba o Gis 8, @bl L- oder D-Mandelsdure als optisch aktive Carbon-
_ séure verwendet wird.

10. Verfahren nach einem der Anspriiche 1 bis 8, wobel 2-Pyrrolidon-5-carbonséure als optisch aktive Car- '
bons&ure verwendet wird.

11. Verfahren nach einem der Anspriiche 1 bis 10, dadurch gekennzeichnet, da die Carbonsaure in faktiséh
&quimolaren Mengen bezogen auf das Aminosiureamid oder die entsprechende Schiff'sche Base ver-
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'f?dl‘e Nerlge der SChIff schen Base zugeeetét V\rlrd | 5. Verfahren nach e
“der-Anspriche 1 bis 4, wobel die Wassernenge am Beglnn der W““““M““Tmm“‘

- Zugesei At wi rd. 'EP 0 442 584 B1
F ..i 6. Verfahren nach el nem der Ansprflche 1 bis 5, wobel "das
Ani nosgur eaniwdndde@ry | gl yci nami d |st. ' 7. Verfahren nach einem

. der AnsprCche | bis 5, wobel das Am nosauream d p-Hydroxyphenyl gl yci nam d
‘Ist. 50 82 Verfshegnmesh einaw derfinsreliohel tbis ﬁnmumnﬁueerihzdmhset,&'m e REkticABSI einer Tem-
" Ami nosgqur eampaawemﬂéhﬁmmttfbﬂet 9. Verfahren nach ei nem der Ansprflche |

bis 8, wob el saure als tisch aktive Carbon- saure :
veirr:;'\;‘rqédet rl'h dfgﬁ%‘f"ﬁﬁg H'glﬁ“&l?ﬁ“déﬂﬁ@'ﬁ‘?"d'é?“’%nsprflche | bis 8, wobel,
_ #if of | AN 1B- suaf BIOESA rSx 8? eoonsauyre verwendet; ,,, rd;,::
.\[erfahr en nach el nem ge‘?&Ar{@%H'ug}&ma@%LWﬁT 'L'aaadur ch ‘gekennzf hchn oo
daS ‘di & Casb bhderDD-$ai voa MeihbfikanidjuHd Py AbiRon-/BdEsAsEuRe Z 0gen an das: ’
' _Amlnosduream d oder die entsprechende Schiffesche Base ver- |rC1
%S wendt LRH"G’D'-l%'z%Hmvhew'aha@m-emdérﬁ-@mmmm Oche 1 b| s 11, dadurch
k 75" bi
ennzer Cl?r hpe? ktel @ Ptps e ne a ur \'{e%gmgnd S
I\/andels ure. o pts % Er'gbn{;frh foiels Im 6A'??ﬁ’r‘rf'l?1t?ﬁdzl\/a’nt
- eur. .10 15. LL- o er a Zovon thioninam
2-Pyrrol i clenv&macrubpmgmmsaui’eﬁmid&rpemamhadi?btn&ﬁldzr A\ﬁgﬁudﬁ@ B8 HE Bl dal iy d
- und L-Z- Aspaverfimisaduren. 17. Verfahren zur Herstellung von optrsch aktiven:
Ami nosauren, in demdas Sal z sines Am nosaureanmds und 15 el ner
Q/ISCh aktiven Carbonsaure, erhalten durch das Verfahren nach ei nem
deT’Anspr Oftexendiggtiong 2 vor Abtrennung von der Reaktionsmi schung mit einer

M-ner al saure behandelt wi rd. 18. Verwendung von Ammi nosaur eam den, erhalten
nach el nerh dBrocdddlp préparstion ('umamide Paminpatidejeptiquement aes¥ selandequel ion conivertisa totalits. 20

' RavengPtat | oﬂ%""lpa" ruaerélar'ﬂ e gkamisles,derly-apinass Deaming-agideschy sein d'ni selyawsiapkeoprié en pré-
opt ifguenent e °r% ' |d uaﬁc"é,e(ﬁ?r}’@rvlw optique- apegt otif; ensgl d'amide diaminoncie: - |
par t: It un rref,ﬁr? %es ! "jf’ e a‘é‘ﬂ‘r‘?lrfnameaer§°'&i9"%nwﬂammﬂvmﬂnt:~
vol vape spor QLA F’ﬁ b %ﬂ% el e
. Ca OX I que e
" car bOthlguedg@ﬁon s'eat are pgrﬁ S e f'veésrl\°"°Stt°f"8'?{ﬁ° l;?)Btr?g 3

“consi st anta, ppmm.ﬂi re@di\dlbatIUrm das rddh@@h&hﬁ@%ﬁif@&&%mdéb@@a@&hwar&ﬂ .ﬁ%&” se
en:ce qu on aq»rmrthuaiiméId"aﬁlbld'&tindmihﬁnge do reactip et en ce que la quantit6

. -d al déhyde représente de 0,5 A 4 6quivalents par rapport a la quantite do
"1 "ani dgs d3anfteeAdépelenla reyengipation:1 QiPecaragtotisbiep oy que iaropanyie Nieidéiydd reprénte d a2k st
.corrprl se ent Y@“Waﬁfppﬂed?@“a@“édﬂ"l“!?cf'@d@%@‘*on | a revendr catlon 1, dans.

. tequel lagqu ents rap
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