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in which, R. is a hydrogen atom or an alkyl
radical and each of R, and R, is a hydrogen
atom or a C, . alkano_vl radical, the said
compounds being in the L or sinister absolute
spatial configuration at the a-carbon atom, i.e.
the same spatial configuration as L-dihydroxy-
phenylalanine, and substantially free, i.e., con-
taining not more than about 5%, of the D or
rectus enantiomorphs, as well as the non-toxic
salts of such compounds.
The DL racemic form of a - methyl - 8 -
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the D form from the racemic mixture is not
merely the removal of an inert ingredient, for
while the D form is therapeutically inert as an
anti-hypertensive agent, it is just as toxic as
the L form. Consequently, its removal is
important in providing a safer drug. The
therapeutic index (usually defined as the
therapeutic dose divided by the toxic dose) is
thus greatly decreased by removal of the D
form.
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in the exanples are trade marks.
bi sul phite sol ution.

Al'l specific 230 m. of 10% sodium
rotations were determned at 25[err]C

The—organic—solvenmt—phase 135 Then separ at ed, 90

washed seven times with 100-m . portions of A Preparation O

St arting Ketones s s+ water and dried over magnesi um sul phat e. .
MPLE 1 Evaporation of the solvent gives 1 - (3,4 - '

thoxyphenyl) - propanone i r3bm@ form [err] E

2 5ol ution -

demyjcal toxic
ene is

m Pf:LS1dcsﬁ,ﬁo1%"‘5;[‘:%euﬂnd 3.60
I atpnal ’lametvuca @zcm o bxéldrx&al activity ( 3]dthe svhﬂmat hbmﬂ FIh‘ﬂ hds of the -
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prepared BPHEN °“§§'Qﬁg§, c', fes;‘;a‘c’:fof'fcﬁmgf“eﬁa‘f‘?v 'Bz‘h%f"l“‘b"ﬁ%al ly
renoved by di sfl 19 of U S. Patent 2,868,818, where ._
tion. After the theoretlcal armum,,,,gf, water ‘it is named methyl - (3,4 - |
- di met hoxybenzyl)- 100 has been distilled out, distillation is continued
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ket one. to refr})ve excess of reactants. The |ast trace ;
936, 074 A CHy ~chp=rdp R0 aHeg -ty EXAMPLE 3 .
EXAMPLE 6 [err] e To

124 m . of 48 'hydr%ﬁ% acid there 45 RO pr”ﬁ%edur es of Exanpl es

1 and 2 are is added 8.15 g. of [err] - nethyl - Jerr] - (3,4 -

" followed wusing an equi val ent quanti ty of diarret hoxyphenyl) - al ani ne
(the product of 5 vani n,jn pl ace.‘,{j di mat hoxybenzal dehyde Exanpl e
5). The mixture is pur.gﬁ_\'d. i affie 1 to give 1 - (4 - ;
hydr oxy, nitrogen and #en refI ux ef-e hours. It is 3 - :

then concentrated to near dryness

vacuum

H-ELH
& the pro-

cHpL-Chg

RO

where each of R, is a hydrogen atom or a
methyl radical, or both R; groups together
represent 2 methylenedioxy group, provided-
that the R, groups are not both hydrogen
atoms,

With reference to this rcaction scheme, it
can be scen that there arc two general syn-
theses for the starting ketones, the first from a
substituted benzaldehyde by reaction with &
nitrocthane and the second from a substituted
phenylacetonitrile by a Claisen condensation,
followed by ketone splitting. It should be
noted in the gencral formulae of the starting
materials and of the ketones that normally di-
methoxy substituted phenyl radicals are used

but that one hydroxyl may be present with one
methoxy radical. It is not advisable to have
more than one free hydroxyl because of the
sensitivity of these structures to oxidation.

The racemic amino acids arc prepared by
two standard methods which are shown in
detail in the following reaction schemecs II and
III. In reaction scheme 111, the synthesis has
been stopped at the free hydroxyphcnylammo
acid stage but the further step of cstcnﬁcauon,
of the carboxy group can be carried out as in
reaction scheme II. It should be noted that,
in the final compound in Scheme II, R, and
R, are the same C,—,; alkanoyl radicals,

The
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a colum containing 41.5 g. of weakly basic 55

i on exchange resin (Anberlite 1R 45) on the 10 [err]
hydroxi de cycle (1.85 ng/g.). The colum is

eluted with 800 m, of ,water. The cluate is
copncentrat ed unders redaced pressure to 20 m .

at ~whi ch point the [err] - nmethyl - [err] (3,4 - 60

di.hydroxyphenyl ) al ani ne crystallizes ouPNﬁWﬁe To a sol ution of3165 g.
of .ammoni um__ product 1s filtered and washed Wi th 1sopropyl car bonat e

and 35.4 g. of potassium cyanide FE¥=4fcohol . 484 nl. of water, there’

i s added 41.5 g. of EXAMPLE 7 1 - (3,4 - !

di:met hoxyphenyl) - 2 - propanone 15 (the product of Ex le 2) in 484 m .
of. et hanol while kaes™ g, .1 t erature ,a 2 BD[err]C The
m:xture is stirred ang P i m ﬁ"ﬁgp % f’?] \,,05 at
55-60[err] C for 18 horp-< It is théﬁ'con- RO t/0 one-third of
its original volume 20 under a vacuum The m xtufe |s én chilled in
an ice bath and the crystalline 5 - nethyl A suspension of 23 g. of the
product of 5 - (3,4 - dinethoxybenz hydant:kn is fil- Exanple 6 in

250 m . of anhydrous nethanol te , washed apfPdried. It may be
recrystall is saturated with hydrefen chloride ile being ized from

50% aqueous ethanol. tghel d at 10- 20[err m xture is then §
re- RO Hl-CO0H  pp, dabpr three hours

after which it is alloh- 70 2@ - NPQE,S

to stand for 18 hours.” Me&solvent is renpved®

under a vacuum and the resi®ue is redissolv
in 50 M. of methanol under nitrogen. T
‘met hanol is then renoved under a vacuumea
The addition of methanol is twice rep€ated 7
The resul ting hydrochloride salt t he net hyl

ester is then taken u nf30f water a
50[err] C. The solutiok;Ei:Eﬂ??éf@ﬁ?and t he/pH of

[err]
[err]

the filtrate is adjus 8. ®ani th conc¢gntrated An autocl ave is
charged with 9 g. of the¥ammonium hydrgxide keeping the mixture 80
pr.oduct of Exanple 4, 45 g. of bariumgy).pnder nitrogen at 5-10C. The
mixture is - hydr oxi de octahydrate apd 226 m . of water. then-allowed to
sfand for 6 hours at 5", under 30 The autoclave is then heated at 150[err]
for 18 nitrogen, after which it isfiltered and the hours.. The
charge is then renpoved and isolated ppeduct is washed three tinmes with

15 .carbon dioxide is passeq { gﬁ%'g1xture m. of water at

O[err] and then dried in a vacu SO[err]C. 'The precipitated
barium car bonat e R EXAWBEE 8 is renoved by filtration
and exhaustively 35 washed with hdt water. The filtrate and wash-

|ngs having a pH of 7.S, are treated wth 2N P [err]

sul phuric acid until the pHis 6.4. The mi x- ture is then filtered
whi | e hot .through a silic- aceous filter aid and the cake is washed

wi:th 40 hot water. The filtrate is concentrated to dryness to yield
the desired [err] - nethyl - di- : .



met hoxy- phenyl al ani ne. A mxture of 25 g of DL -
[err]- nethyl - 8 936, 074
[erri—="32—dirhydroxyphenyl al ani ne, 100 m . of Tiquid by filtration,
washed with water, and acetic anhydride and 75 m . of pyridine is
+dried at roomtesrperature The yield was 20 purged thoroughly with
-'nltrog n. It is then g. (77% of”tﬁta%amnonltrlle m p. 103- heated to
90[ er r Fe—f-or—2 ReU- ST he—mxt ur e 1§ 106lerrl C with dramnrmrlclfl_on To 19 —
~g. of this 5 allowed to stand oqverni ght at roomterrpera- nitrile was
added 90 ril. of concentrated hy-‘@-‘éﬁlw ture, after which it is
¢ concentrated in vacuo on chloric acid and the slightly turbid solution
- a steambath to a thick syrufs The residue is was sej,ur at ed with hydrogen
- chloride at room &g Hpele W L, bece Wat er '.g.trongly acidic
~tenperature. This gatgipnt aesn‘p};a'd' in cog Wi tfh,2.5 N hydrochloric
- acid. The precipit® We&sion of the nitril &g (- Cﬂl) to an acid”ho"/'ated
crystalline DL - triacet9l conpound is amde gr®up (-CONH err]). The

reaction mx- 65 isolated by filtration, washed thoroughly with ture
. was then heated on the steambath for 18 ice water and dried over e
. Plerr]derr] in vacuo. hours to hydrolyse the acid am de group to ir

When the acetic anhydride in the above the free acid group (-COOH) and the re

St

- 3- process is replaced by ap egmval e uantity nethoxy substituent .
' to 3-hydroxy. The solfiZ_15 of Pr |‘€~’eﬁﬂ‘?%r| de, butyric anhydrn—ge or Ey
. tion was cool ed andfllteredtoz% a sl 70 formc aceti dit
+ anhydride, the corresponding un¥f precipitated amoni um chloride. - 10
propi onyl, butyryl and for rryl derivatives are The filtrate was . :?t'
concentrated to dryness in’ obt ai ned. tio,
- vacuo on the steam bath, the residue was dis- ' EXAI\/PLEls Th
9 solved in 20 m. hot wat er, and the pH of the tior
solution adjusted to 6.5 with concentrat ed“s 75 Ei‘fg
ammoni um hydroxi de. _ljpon cooksg an .
solution the product —Bb-- [err}‘ @ 'hyl}vﬁg[ err] - 20 [err] can.
(3-hydroxy -4- nethoxypl enyl ) al'amihge 20 ami
- crystallized out and was fi | tered, washed with : :fn’z
f al cohol and Et her and drl ;Ehe P ound 1xtun.sl In order to produce the L 2n ci
L Was puri fécga is as!héx?fﬂxggh@ gIE ngmf 'of the D fo as re uxrcd by c ﬁ_ is so.
i treating I\Mﬂn‘.@ tﬁt.c taréind C @B, it is necessary WeQacBthic 69 g. of pcrm
- a- matdag;bbnafe antl raabamagomwbecymhaasak finr | mhatreattsomet foént Emrlaftermﬁe spithegs. aBs amin‘
[err] (ucqus. solytigpeto datll n| fe h bqs dpend oY jcompparisn othP 295-296C. an
Wth dec Ihls hydantox (.r 1Vf ot 2%, )o zchgg “tion. e cnzyr
C%a yscd C J-dthy gpr al racen
gr am of t yphdn lamm ylAlttm ﬁEHj’ know rve for AGEL lioma fhl: de and 2 asym
of I(DWytldztdh"Ernig‘xﬁay ysgilitowish a ha@e,-e grrelalmo rfyrn) ae tigl Anilime ofvas -280 i xed “;,-}’,,’,

and heat egﬂg:{gléid@lﬂﬁ‘r 1of g% Eﬂ? i % igly%@‘yﬁ’@ngl)ﬁ?“"ﬁmcentrat ed  onefo
hydro- | ai N Gl Stment &mg o Sl aci d. pheuchn

sol uti on wigah Uk c 2wt gves the hbdrosgh | rdiion €06, es d Qaitil afgigal room tem oW

“hydr ogén nilhdytamudelcrdnd\shetactaed in thegresse alment npay the described por at ure for ams .. amino
addi ti ona‘fl‘l’\‘; %§ il 0§ P“}thagfﬁgé;gz :x? Btr]C. for 2 hours. The dark reaction  amidcs
90 i gwo f‘ e Ated to a thick syWp. mixture was o 2nestc
concent raiyetebattnfam(iwﬂﬁsakahac mgdtme,&ﬂe The syrm@m@w@d With stirring i B cﬁll‘;‘;}};‘;
a and20exrgs bydensls dandagmine misrogak kap bt ushi ng jected
simultancously acylated, _ Hz deacyla:
The alternative synthesis requires the con- 7 enantio;

densation of the starting ketone with : In
ammonium chloride and a water-soluble l out thg '
25 cyanide salt to form an aminonitrile. Acid N oH acid, us:
hydrolysis of this converts the nitrile group ’ tivc’ T
first to the amide, and then to the free amino oH Either ¢

acid, and this, upon further treatment with a acid cap
hydrohahc acid, gives the hydroxyphenylamino in which the tetrahearon represents the asym- &Z‘M“ racemic
30 acids. metric « carbon. It is also often written:— acylated

The above chemical synthesis produces the ; amino ac



beaker containing 300 m. of ice water. The several tinmes wth ethanol. On

di ssol ving the_ mxture is stirred for ten _mnutes and then dark

residue in a mninmum anount of water made strongly acid with 150 nmi .

of a 2.5N and adjustdi ng the clarified sol ution to pH 6.5 95

hydrochl oric acid¥ THe resulting m xtgg anmoni um hydr oxi denihe DL

- [err] - 35 _which s very thick, Is 897éd to 5rerrlC and_t he thyl -

[-err] - (3,4 dihydroxyphenyl)al ani ne tl\emsﬂﬂléﬁtls caDled'outN)y'thaﬁﬁﬁéﬂon- a -

nethyl - [err] - separaté®4 n fine cryst el suwithoprele ativct seed Such 5§ 3, 4

- di met hoxyphenyl ) al arfiafe{ -tH3 tered of f, b”afﬁd’amh UW%"W%‘P‘B‘& ‘r’"%ﬁ’nd

ether. The washed wegh col d water a fﬂ% prc?ﬂ;gg;ph GLysial line
: ' I of 100 Ofheh aHme %}gm Qfnaph@Rkhctigl-ed over

phosphorus 299.5-300[e Wi t h deconposhitd, Cqmmd(h@, pemhgixmxde stryrhniag U 60

C. Resolution O Amino A . basic amino acxg)g\mgysggand arginine,

EXAMPLE 11 [err]- yo - [err] - i“’ﬂ’?('lrzxt‘ ?}:lcnmhﬂy g? r@%%ﬂg%yaln'hno esters " )

acetyl - [err] - methyl -dferr] - (3,4 - by making salts with optically actxvc&ﬁxﬁd’” ne

di met hoxypheny Cpalkanionef the Is_tar-tmg kuqoh@rfyrlm dfd5may use such Acidsi astnbhmmmémpz&—SGS g.

of methyl - (§the the 1mmo@t1 prahg Resulty] 5 -sldrp gh@g@ycampgt £ campl]gé a

tic”

: B he_as 4-Ca o ahc aci
sol ution ofs 8 ;”:,‘;:'0?% 4 mxﬁ)i :]Q‘.f- @3 é& 2y cid, f
pot assi um Cyaﬁd €n kiR sy ed’dvanﬁ@éj [ REch lene ckih Bl‘y uinic b&d, ltdrtaric z 4 -
di met hoxyphenpclrr;mmg the rccyalugocbfudhc amerofdife 62,9 - dhitadipionic um,@hdl drac)dtatam 70

alanine in 4 *mrcscefran ofibrrrting keteng deopn the seﬁlcbl-and dtacylﬁ‘ﬁw . wWas

or| h
heat ed andl t ﬁfjréﬁé th ?.I%C kcs@ntgﬂwcgtxon f VCIl_'ltIl-gﬁn ;rff fﬁrd 110
S5[err] to 60<{hé3ﬁxf: Soldth i Srnfipcdit hgiyRd hagmlnlna Bre LieaMalicy! @er&pt hanol .
The m xture |stchemﬁd»m ﬁ@rac&nemwma:thyrracovestmg ngﬁ as fﬁhEyl,ycﬂiyl omprbmwe:mybl 7y to

reflux, dil ut *H‘ ‘ h‘aryl and OFf G‘WFfl n
col our dur !5‘ xfm ?ﬂ‘é@c ﬁly o %ﬁfﬂ? d‘é itives §°"§1 | u-
ing period ﬁhJ & Wld\@utaﬂd Lacy 1(. 961 't;% Wch a' cclﬂMatlon
filtrati on t h(h@ughac@latﬁdn bfethe amino ghdupsn Bal Tstc;Dfis decessafy3,te amidé rpedup oty (haelyl ) -
2 - containi Wg“fﬂaﬂtmhath@hga%Bﬁg%’taé’&rﬁ?gfllig( " 8y ﬂ-befowlflsmcthylﬂ"maﬁf fhg nuclgr- cyano
0 & €
- pr opane, Z(Ymi ﬁw gg\Ll ﬁﬁlm £ the hg) ? or mc QL a p§a J:'I’?J dec h 10
m . 85 BRoUE LAl Iof NGl 119, S B RP Ab A b e T 6 e WaLRS - 5
filtr at eis hﬁxﬁﬁ@dr:ﬁﬂuhx{)\m g xtsthef the nitrile at 9 @64 0 ékhydm\yphcnyl)alanmc is prcparcd 85
9 an L1rlgiﬂmg; in the sﬁrmhcsxs rbe ﬁ%{ngﬁce t eubetpngipliyl frg:ngﬂ 1ts g)h@aquﬂxpgpln @y
“Lemper a- E@T iR i Wgé oY g5 ¢
! h d d .
280} cbhbrotibn] o tKeOiBli @acly awb ey i l‘&fﬂﬁ C[Ef“ hay aging

-

ur eis 950
csat 3’B[err] - 10[aemnq 4Cid @ thi Snixure, forming DL - N - acctﬂe&dedﬂctﬁyl’[h -heo
ior oduct, L - NAnotbgeemeyijod of [f‘é?lvl]ig viz, sqlsws 3G4A- dtrmhvebpbqndphmse gac@isn®d by
%9, t her cnzymam; nrlclﬁ 1(;rcxzdsho Vs l§!romlscc . to be omponEI jh an sbc ly acu;'c L -t @ -
o can_be subjec a antine in rganic solvent a
h}'net hoxyphensifera Shs 4 H oG AR Laih 0 e b e m

oaD- 40L - [ err]wil, Bheddatiet hydcafﬂoﬂ&n&ambstroﬁndl adcétﬂwad ricthyl and@agldm@ﬂaty-r ®9m
etenperature foe fozmgmmﬂg the L, leaving the other form phenylalanine L-phenylsthylamidé §glurcbsed t o)
W%om  t enpey ag"q e HER more auttWE F Sifaihi i ineothSpyiplin Bl dn Silwe pa

PHixture is'th ,,g.g@m Gortor ety T hm g RN ofc‘ f 2 5N

cemic  alkali, extra th csu
entihly ce foRh bf GET QI..mn@fmkél
sod|4s|m hydr oxamieo acid. 'lhus carboxy esters or carbox- L - &Qf pﬁdﬁylaﬁtﬁﬁn’ﬁﬁcol’h&lixf)hrﬁ reui®m. At

the end of t h?@dcsaha‘e @ming a%g;iseeh b ubjeceed| ;@ M‘S’"’"”t olqtnn wba 4»@&@: mcous mineral
C1
aging per| a8 R R AL R S D (?"& ﬁ%ﬁ ‘*B?J" ’B“i
-m . porti Oﬂiﬁular che N-acyl derivatives may be sub- ing Q lat! luho faq Ydro- [err]
- rret hyl - [emt]d so é&ydtolysxs *tvlheh bassctgctaqwemtbsucsaiwhavmg al @naatitdaeh dfSabioh:. 165f

di met hoxvphen§y® m é“‘gf“ﬂ"rp cd#] leave pthengPiatinghour SO byofeight ae eqiperawei d,  and
t he SOl ut I Q‘I I §n] moﬁ l?1"}:215(: ?‘A plrgcferr to carry 1pne therea::’ce o bout * T]é6ﬂ§%(5(§n~ haS
crystallized blmt}‘tc olbidh RponQ finkl SocRA BRin@t b b'.\ryplé f}jﬁl&ﬂ:@ e precipitate

of acid, usually in the form of an N-acyl deriva- This compound can'also be prepared from 110
tive. Two alternative methods may be used. its racemic form by heating the larter with an
Either the intermediate methoxyphenylamino  excess of acetic anhydride in the presence of
50 acid can be acylated and resolved or the free a proton acceptor to form DL - N - acetyl -
: asym- racemic hydroxyphenylamino acid is per- « - methyl - 8 . (34 - diacetoxyphenyl)-
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washed 15 then allowed to stand for an additi onal
24 with cold frater and dried in vacuo at 70[err]C.

“hours. The crude product L- N - acetyl - [[err]][err]-23[err] (C 1l in
‘met hanol ) . 8%86,074 [err] - methyl
. [err S recipli tpO)i‘y nacc:tny—I )\f any €Xxcess o rcIQan?‘sx trHE (X%Q{d a’%o 58 of the L -
N - 3n;n?E&ﬁ%fnc[(s)qlSr;czg‘l.r:i{fattlsc latter fro?;'r room)umpcrﬁf ARhdeE viufm €he

phenyhe hhytrafidNeating &l \withl Sucosedcld]  dudratrylrimfaed ]Bh 2 h{ddgcdrben ﬁl—r‘ret haxyphenyl)
- f| Ictrévl?ebdnmmg Ivgeminifdrin of tHectlawiag e vengisngh ehrSkeltysolvg B apd arﬁlruﬁebtmfflal ned above in
20 nith @;quﬁ@ é_ als; anhyd'rdc in the pre- in a crystalline s %ﬁx\l uché\tcv GltC The

nce cCt

SpeC'iflnq & ro‘t accrptor ' form Drlﬁggi a iﬁr crer y: ﬂn e next su,p (sec Example pgen}” et hyl -
[err]d1Erﬁhﬂ:]rﬂr55[ Bd"\fr]ﬂ ( 1Dznma&etyhampl“)rhou: 'Edslemmher(z aftoprepen A t hi ck
pr eCI ’mntnat\\ethfqorﬂrms fredThdss i mp:,-cetox.-, 85 1 -yl - 3,4 - dimethoxybenzenc. liqurs are

oreds figp hecordr &L“ﬁ s 2 cipitate 'l-ﬁquL sol ved by addition of 200g

CCIV alaninc quinie s ution

I‘ e of this salt in mcthanol to an aqucous sohmon D N - acetyl - [err] - nethyl - [err]
(3,4 of Qiiom d¥eihtianpdratapdhd QQuikhe Of: vvatt//g? and heating to
met he%ylpth,g v)na|sqj_wpqqé) cv.iporatron, and ‘@‘G&'CUW Tl he FOt sol ution’
istire °“p gy hydrolysis. 30 738 g. S the orude

ily act -
produg @Fg “:hc 'd,églqoncnﬁ n agvaf,zl;fnw?,ghar coal, filtered and allowed to cool
10 M pardaferatiat @osaah tor r:rnadmmfszrzetoinandto a mT:hﬁ‘c of 130.4r peMmit-enpenat ure. The
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filtrate w th saeihg wal edhplec somm,nC(hafrC'&mtlh.andpxﬁ@nﬂ)Eﬂi Fratdeon.- o - mcmyl - /, WHAT W\E
CLAIMIS: - internal temperature is 98°C. The solution is (3 4R@1mulm\}plum]‘a]_mm inds-of t he
85 formul a: - allowed to cool slowly 1o room t«.mpustun. l hy]am.m. sait is washed with cold .
) and then zu:..d at 8¢C. for tyo haqurs. i'\ Cra &vm hon;,no.u citoyxida for ﬁ( |
(_FO!‘ nula 1), semi-solid mixture is fikke cd wh e,s botkeS 1@ h% [& (@I‘ lar}na y
radi cal and eashl ofcuiR[oetdld \\:ﬂ:ﬂdncRirld:lSt isotly ihabpas).
atomor (errln aItharvrtgyﬂlnrzrpadlleal\ - adeel sgid com Exa rid bei ng i n t he
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absol ute under ressuré\:t\t?npibduce a corrp@hlm*dﬂ'@fmlt e p'ducr of Egnipicgut ati on
95 enanti om)r p N - acetyl - - m;tbyk % and 12) 152[mss ved n 1 of %‘{rtwqt
«.lh(\\ penypalanine - D - - pknyl- 275 ml, o so mm ydroxide 105

[err] - \‘,h H')f QXY and the corresponding L - solution is exir de with lwo 50-ml. poriions

I, sait. followed by 1wo 25-ml. portions of chloroform,

To a slurry 0. 77 g.of DL . N - acetyl - a - and the extracts are saved for the recovery of

100 methyl - 7 - (3,4 - dimethoxyphenyl) alanine L - a - phervlethylamine.  The extracted
45 in 200 ml of “methanol is added 33.2 g g. of aqueous solution is partially acidified with 6 110

. D - (4} - « - phenylethylamine in 50 ml of mlL of 25N hydrochioric acid, heated to

N methanol.  One litre of water is added and  70°C., transferred to a beaker and further

the methanol stripped in cacwo at 50° to 60°C.  acidified with 24 ml of 2.5N hydrochloric

_ The agueous solution is heated to 90° and acid. A precipitare of L - N - acetyl - o -

105 50 clarificd by filtration through diatomaceous wmethyl - & - (3,4 - dxm\.tnmvphcn}"’l:minc 115
carth (¥ Super-Cel 7). The filtrate is seeded forms immedi: ately.  The precipitate is cooled
with ) - N - acetvl - « - methyl - B - (3,4 - 1o 10°C,, filtcred, washed with cold water anu
dimethoxyphenylalanine D - « - phenylethyl-  dried in wacro ar 70°C. [e)n —56° (c-
amine salt and aliowed to cool undisturbed to  in methanol).

110 55 rocm wmperatire.  The mixture Is aged at E\“H’IE 14 120
abour 8°C. for 18 hours and filtered, and the L -« - methyl - 2 - (3,4 - dihydroxyphenyl) -
prccinilatu of D - N - acetyl - « ~ methyl - alanine
B - {34 - dimecthoxyph cml‘ahmm D.a- A mixture 0' 10.0 8. of L - N - acctyl -

: phenylethvlamine salt is washed with a small « - mmvl -9 - (34 - mmc.hewphcnyl‘
115 60 amount of cold water and dried over phos- alaninc and 100 sl of 484 by weight aqueous 125

(Formul a I)

phorus pentoxide in cecno, {olp —59° (C=1
in methanol’.  This salt has a negative rotation
and the product of Example 10 has a positive
rotation, A second crop is obtained by con-

hydrobromic acid is purged with nitrogen and
heated at reilux in a nitrogen mmo»phug for
3—12 hours. The system is protected from
air by a mercury trap. The mixture is con-



phenyl ) al ani ne substantially free of its D 50 enanti onor ph.
75 3. L -[err]- nmethyl - [err] - (3,4 - dihydroxy-
75— —phenyl)arani ne etnyl ester substantrally free of its D
enanti onor ph. 4. L - N- acetyl - [err] - nmethyl - [err] - (3,4 -
. (Fornula V), +55 .diacct oxyphenyl ) al ani ne substantially free of and
either (a) resolving the conmpound Its D enanti onor ph.

1
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groumuourat»(dbéo dryness. This @'OCﬂuTgre Mrcsﬁheﬁﬁrﬂﬂﬁ@“t he conpound
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solvent 1y femoved, in pacne and the residual
s;;ll £oTS %\é(bé‘lel(%‘m SLRE £E°5 0 mL%\»cenﬁqhﬁQ @frcw times with 50 ml.

centration.  The procedure is repeated an  port ions of tert-butyl alcohol uniil the hydro-
additional two times. The residuc from the chloric acid is completely removed.  The 105
final concentration is allowed to stand until gummy residue is dissolved in 45 ml. of water
crystals of the cthyl cster hydrochloride of and filtered to remove trace amounis of in-
e« - methyl - 3 - (3,4 - dihydroxyphenyljalaninc - solubics. The aqucous solution is treated with
45 formed. A sample is allowed to stand in air 7.5 ml of concentraied ammonia to bring the
and form a hvdrate. pH to 7.5 and then with 1.0 g. of sulphur 110
~To the ethyl ester hydrochloride and mother  dioxide. The desired product scparates and
liquors is added 420 ml. of 1.059N sodium the mixture is held at 0—5° overnight. The
cthoxide, corresponding to about ome mole crystals arc isolated by filtration, washed twice
50 per mole of ester hydrochloride. This results  with 10 ml portions of cold water and dried
in an ethanol solution of the cthyl ester. This under a vacuum. [«]n® --4.0 2= 2.0°, 115
solution is concentrated to dryness. The resi-
due is partitioned between methylene chloride ExAMPLE 17
and water, and the aqueous laver is discarded. L - « - methyl - 8 - (3,4 - dihydroxyphenyl)-
55 ‘The methylene chloride layer is washed with _ alaninc
water, dricd over anhydrous sodium sulphate, An a'I:crnat_w_c pracedure for conversion of
and cencentraied in owero until all methylene  crystalline quinine salt to the frec acid is as 120
chloride is removed. The alkyl ester of L - follows:
- methyl - 3 - (3,4 - dihydroxyphenylalanine The viscous solution obtained by dissolving
60 is obiained. as an amorphous material. 100 g. of L - N - acetyl - « - racthyvl - g -
[a]n —10° {C=1 in 1IN HCD. (3,4 - diacctoxyphenylalanine quinine salt
When methanol, isopropanol, iauryl alcohol (the product of Example 16 Step A) in 100 ml. 125

cJMcrl

or eeteddeeyt alcohol s used in place of the
cthanol (the higher alcohols must be heated to

of methanol is added at 65°C. with stirring to
a solution of 10.2 g. of sodium oxalate in 500
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in which, R, is a hydrogen atom or an alkyl
radical and each of R, and R, is a hydrogen
atom or C.. ., alkanoyl radical, the said com-
pound being in the L (sinister) absolute
spatial configuration at the a-carbon atom and
substantially free of the D (rectus) absolute
coniiguration enaatiomorph.

2. L -~ a - methyl - 8 - (3,4 ~ dihydroxy-
phenyllalanine substanually free of its D
enantiomorpi.

3. L ~ & - methyl - 8 - (34 - dihydroxy-
pirenyllaianine ethyl ester substantiaily free of
its D cnantiomorph.

4. L - N - dcetyl = e - methyl - 8 - (3,4 -
diacctoxyphenyllalanine subsiantially free of
its D cnantiomerph.

5 A non-oxic sali of 2 compound as

aimed in any preceding claim.

6 A process for preparing the compound

med in Claim 2, which comprises hearting
a compound of the formula:—
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treating the latier with an aqueous acid to form
a compound of the formula:—

CH,

! -
g,a_//\)r-;//; -Ccols
R‘O‘K) N,

(Formula 1V),
heating this with an aqueous hydrohalic acid
under pressure to produce a compound of the
formula:

CHy
” l
l fAé-t"—t‘ﬂd//
AH,
\ #H

(Formula V3,
aad cither (2 resolving the compound o
formula V into its opticaliy active components
by reaction with an optically active base so as
1o form a salk with the carboxy group or (b)
effecting the resolution into optically active
components of the compound of Formula II
ar any compound formed at a subsequent stage

itg D enanti onor ph.
and either

non-toxi ¢ salt

h65
a conpound

st eps,
heat i ng

70

75

80



tion being effected on the isomer having the of a mineral acid to

convert the carboxy group 45 5 isolated L (sinister) absolute spati al
configura- 10 a carboal KOXy group, wWtn the proviso fhat tion.
this step nust be carried out after the resol u- 7. A process as

clained in laim6, in which tionif it is carried out by method (a) of
The armmoni um halide .used in the fir$,08ep is Cdains 6 and 8, 11 amonium

bhl oride” 1th7r X IPor t\tvo Pog WI'Ithc rg ?Srkanm c

anhydr i defy 50 i manct. Th REGCESS of OF REeRititich e t}w’(’* Jmm in the
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the demegfijikal e D eitHbled Mk 1188 g of cthylene oxide and

out before Qﬁ«o\&f ﬁx&h"mblhewmfn G1ct<hﬁﬂl1az(hh hbdvhd afstandk 10°C. for scvcral days Theer r ]
t he add t feopeajlure sraaghss  100°, distillation  is  pffcct pf gf cdEys OF\G DErptE 1y L20- [err]
- et hl §/| stopped, 500 ml. ‘of conccntratud %ioihlonc:g aaxm; wd:r (PN é?nem%th cétrlémn

acid is added and the solunon

substanti - ree of its D-enanti ormr ph whi ch com
pri ses reacting DLNE: C[}ErJ“r]CHw‘?eTTTy'I_"’ (Rt + HQQC 4=H.Clgo
(Formul a L) oreducSls LPX ngH ).alanine with acetic anhydride in which
Rl err] |sd@54rqj: nmﬁ; uj&u aaltrﬁbocﬁa ™kth in the presencg of a proton
_accept @3, crtdme;srahny: it Sontaninad with c‘fkardbonat e aqyl 4 t _msol uble formng

DL - N g °§1Ilr 35 ok Pl] wateryiadiy “Terr] - | anl de’ssalt in aqueous
sol ution t"f}m }1 OQQ Lo r(({gtf e ﬁaﬁﬁt hoxypher ani ne, reactilng this
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phenyl et h F ﬁ@:?ﬁﬂ el ﬁ‘i grieol 'Entmc%#‘cbf 3 2t ]C;SL one }bmn%:mcthyl with
vated te c?ro\\ ﬁ{ cnq1 ?‘F& gl |aln ni ‘hahdg and a water-soluble cyanide 65
N - acety N}[@rr - et hyl - 3, 4alt idiaqredus eotytion to form a compound of
phenyl 81 hy|Farnienerossaf the pdnm can be obtained  thesfeimplang the crystalline salt in
d| | ut e aq érﬁ 'mc (Pf the filtrate with activated a| ka| i , ext ract| Q the resu' t| ng

chay concentration. - - - -
sol ution vm\qq AW CLATM 1S — 20 b0 SCI bl e organic
sol vent to 1. CeRRMSIs of the formula: — T rr]l p L -
[err] - phenyl ethyl amne, acidifying the ROy e
aqueous solution with a dd,ute aqueous mi neral (Formula II),

(Formuka 111),R.0
- 75 20 aquedu
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ncent; | hydr lalahpooncad it fbrmupre~ ing the Wl c- vita
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_ g
heating the conpound of 30% to about 50% t§yL§/Eﬁ2 ﬁf‘“’é’”‘t enperature
t

Formul a |ilwhwint - & 1& weousorbas et tleyl pr oduce 4, he rapge of about
90[ err] C ’“t‘b“ F’u‘? SvTE is a dygdrogen a conpound>of forrful a

anoy ica d co n-
ture to [‘xmw in (h L (sﬁ{ﬁfflﬂ Y hssolut - (3,4 - (Formula 1IV),
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11. A pr%’GSSIS fﬁ‘@r(’f(Im @i (Tqu'g/ atLoluu: Eféqrcr rcasur25o produce a compound of the

[err] “’“fg“m“““ C“a?‘rtgl't“Pf errd- 4 "By dr oxyphenyl ) al ani ne

« - met h w- .
subst ant i @L #alfuﬁ, }g,adu §y cc €41 n; I®nmorph 85 s whi ch conpri ses
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t he al ami né hi-th- a}qthéxc@séiﬁ)f- dgedrpive anhydri [ A
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non-1oxic s 2 compotnd as by reaction with an opt'cally active base so as
claimed in any preceding claim. to form a salt with the carboxy group or (b)
6. A process for preparing the compound effecting the resolution into optzcahy active 80
60 claimed in Claim 2, which comprises heating components of the compound of Formala II
a compound of the formula:— or any compound formed ar a subsegucnt stage
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forth in daim 6 and either (a) resolving acetyl al anine with quinine

free base in the conmpound of Formula VI into its optically
acetone, cooling the reaction m xture to pre- active conpounds by
reaction with an optically cipitate the L-triacetyl alanine quinine
salt, - active base so as to form a salt with the recovering the
Iater fromthe "xture and car boxy A;0HR Or (b) effecting the
r,esol uti on hE‘A IJ"I(] it owith :\nllnnn’c acl-d—-and-recover Ag 5

i-nto optically acikt veusenponenbblogtal tnhexsammmum.omctxhdnorhe(mc@ihamrci\tr)xftf uhee L -
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acetyl alanine quinine sali, adding a solution
of this salt in methanol to an aqueous solu-
don of sodium oxalate, separating the di-
quinine oxalate, removing sclvents by cva-
poration, rcmoving the acciyl groups by
hydrolysis and recaovering the L - « - methyl -
£ - (3,4 - dihydroxyphenyllalanine.

13. A process for preparing a compound as
claimed in Claim 1, subsrantially as hercin-
before described with reference to any of the
dppropriate foregoing Examples.

14. A process for preparing a compound as
claimed in Claim 1, substantially as herein-
before described with reference to either of
reaction schemes 2 or 3 above.

16. A pharmaccutical composition compris-
ing a compound as claimed in any onc of
Claims 1—5 and 15 in which R, and R, are
hydrogen atoms, tgether with an  inert
pharmaceutical diluent.

17. A opharmaceurical composition as
claimed in Claim 16, in the form of a tablet.

18. A pharmaccutical composition as
claimed in Claim 16, in a form suitable for
parenteral administration.
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