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[Kel lonitsch et al, J.C%gl3 204313 245930 X6 M 20 £ ¢
bi ol ogi cal activity for this; b% Y228 .-3E¥hb§2@391§60und (A) is

prepared by fluorodehydroxyl@yisensafe20 623 62062 0116380638 643 650

2- hydr oxynet hyl al ani ne. a- MSSh§I8 66720683 SPTHAT 862,80Y A4 KM KNGLA et hyl - 3,4

- di h droxyphenyl al anine 15 LR" (4 neth Y

are known to have Gachwenory ANES KO ﬁﬁﬁl@ﬁéﬂaﬁ? aﬁxgtivi ty (Goodman, et al.,

The Pharnmacol ogi cal Basis ofgrEpREROMARBYRG VBCM I'Tan Conpany, New York, New

York 1970, p. 577; Canadi-an Patent 737,907). The present .invention is based

on the discovery of certain novel(549(B3IQRINAFEDAMINO AG@DS f| yor onet hyl - a

- am no al kanoi ¢ acids, 7t '%SMM&%WCJJ;C fation duly‘drganized and existing

decar boxyl ase-1i nhi bi tu'hdé ti%eqhwaﬂtue Sthtg RE New déthe yﬁng?eaatws g‘ﬁaﬁriwammgy,

a-met hyl " ami no aci ds NewHersey, Usited Statesvaf Atmedive, g0 bercbicdscleuthainyrntion fariwhicht he

formul a: [ERR] we pray that a-patent may be granted to us, and the method by which it is to*be o
T 5 performed, to be particularly described in and by the following statement:— 5

! The present invention is c_oncemed with substituted o - fluoromethyl - @ -

. amino alkanoic acids. : . . .
’ An unsubstituted o - fluoromethyl - « - ‘amino alkanoic acid, namely 2-
_ fluoromethylalanine, which has the formula:

CH,F

10 - CH,—_—(II—_COOH . 0.

- NH,
JGV |
is known -[Kellonitsch ef al, J. Org. Chem. 40, 3808—9 (1975)l. No specific
biological activity for this compound is suggested. This compound (A) is prepared
by fluorodehydroxylation of the corresponding 2-hydroxymethylalanine. .
a-Methyl amino acids, such as L - @ - methyl - 3,4 - dihydroxyphenylalanine
15 (a-methyldopa, an antihypertensive agent), are known to have decarboxylase- 15

inhibiting activity (Goodman, et al., The Pharmacological Basis of Therapeutics,
MacMillan Company, New York, New York 1970, p. 577; Canadian Patent

737,907). - .
' . The present invention is based on the discovery of certain novel substituted -
20 @ - fluoromethyl - a - amino alkanoic acids, at least some of which have 20
* decarboxylase-inhibiting activity significantly greater than that of a-methyl amino -
acids. S - -
T ' The present invention provides compounds having the formula:
CH,F |
R—C—COOR, ' (Y
NH,

25 where R is a substituted -C,—C‘ alkyl gr&up and R, is H or C,—C,, al'kyl.. _ 25 _

| dopa, an antihypertensive agent), =



25 where Ris a substituted [ERR] al kyl group and [ERR] is H or [ERR|
al kyl . 25 2 _ _ 1,602, 525

@

Tformula | corrpounds are al so i ncl uded In general t he salts are those of
the formula | base with a suitable organic or inorganic acid. Pr’eferred

LR

inorganic acid salts are the hydrohal i des, e.g., hydrochlorides;
hydr oi odi des and-hydr obrom des 5 t he sul fat es, and the phesphates.
The2hydr ohal i des, and especi al 0262 hydrochlorides, are espeaially . -
~preferred. Adigpoliistiiard phemRabadRy hasise 684 Q@Am&.eat@sf @d may occur in
opt i cal | fprrsli T\OmpOUNTS arel al&. mctaa’edopt ga.atal |t5@m31re thbgser theoners are

_desi gnat@ ldehbenw ﬁawa}vl anfecor dnangagicacid &r@lnﬁrgamdwd 1 and d, S.and R

or scorrbljﬁ ’ho Yg" “des"‘y bé(;f'%:c ol fprgml a has no
i soner- dmr- ma aég mte a | nc VI dual” i soner

m xt.ur es. ‘ang; tf&%lu'iaaﬁ h‘g R gds, m-?{d Hedeh Lfpmer .configuration
are,. | e @avetg s,:araeo@ cfae{dosm bﬁgles%l Estat&nd&si@ﬁ%taicje fegggﬁug exerrpl ified by

[ ERR 15by the sypihels & ands—, [ and d,[SERIRR onbd ipns therepf. WheFRR] | [ ERR] or
LE ?] g,; 'm""f,%t%q % m['mg]'snﬁhe ta%g?h §af5?g) QFPeRy; * or 19 ERR] al kyl .

Exanpl. es O_ surta Oou oct%g %f 2 et hyl hexyl ,

. t-butyl, h I°a,°$ ’gn%rg j £ H‘é't: P-in generah PRYRNAL i 5 preferred and
ethyl is especiall err Pre red corrpounds of for mula | are those
‘where Ris. 3 - Ry0 SR - . 1,602,525
3 [ERR] 5 especi al I y Wnere REC .ctr'iogen 10 - Corrpounds that are

- where [ERR] |s hydrogen The’ §|

particul arly pref erred have the f 10 [ERR] especially

er e [EFitg], .strslfc? g 6aﬁasio B3Rl _&agrw)é_f;ge&]wg %Espec' plly

pre erredo orhla | ounds “are °t hos RR [ERR] "are

hydr ogen, with the S—rsorrer co frguratron being particularly preferred. 15

Anot her partlcul arly. preferred lcorr%b;md has the fornula [ ERR] especially
of formula Ill is particularly

pref er r:ed.

?i" O% Yo S

HOOC——CH;—; Hooc_—cnz—_crtz—

_ 1|\IH2 | -
HOOC—CH——CH,—CH,CH,—, S S A
' HzN—CH,——CHz——CH — HzN—CHZCH CHzCH — HO—CH

-
25 - H ;N—C—N—CH,—CH,—CH,—; and H:,CS—-CH —CH,— _ 25

R, is H, which is preferred, or C,—C,, alkyl Examples of suitable alkyl groups
are methyl, octadecyl, 2-ethylhexyl, t-butyl, hexyl, isopropyl, ethyl and undecyl
C,—C, alkyl is preferred and ethyl is especially. preferred.

Preferred compounds’ of formula: I -are - those where R is. -



Especially preferred conpounds are those of the formul ae [ ERR] 20 4
1,602,525 4 [ERR] 5 The conpounds of the present invention have

physi OI ogical or chenntherapeutic uses |n mnst cases—the biological

activities of these conpounds are in |large measure a consequence “of their

pot ent decarboxyIaSe i nhi bi ting activities. Decarboxyl ases are enzynes |7
whi ch act onZazam no acid substrates, 10 . effecting decarboxylation to '

| lustrated as foll ows:

produce the’borrespondlng am ne. ThIS action is 10 %
"By inhibitin this 3

[ERR] [ERR]-amirfo acid substrate  am ne 11692,525

decar boxyl ati on, the biosynthetic hmay to a nuggegr of ologically
significant am nes can be nodul at ed bited wi hysi ol ogically 15
useful consequences.. For exanpléﬁ lunkmethyl 2nhi bits dopa

decar boxyl ase and can be used in conbination with dopa to potentiate the
latter's usefulness in the treatment gpf. Parkinson's disease.

a- Fl uor onet hyl - hi stidine inhibits bid hesi s Qf histam ne via

decar boxyl ati on of histidine ([ERR] ﬁa&@e 2(Q -] QB3 4 ny/ kg) .
Consequently, it and conbinations wi N hi s{ am 'Reg agoni sts have 20
utilities in the prevention of gastric |esions ami|r1treat|ng allergic.
conditions. a- Fluoronethyl ornithine by virtue of its ornithine B
decarboxy#ase inhibition interrupts poI bi gsynthesis and is of j
utility in the treatnment of sonme neopla W%Ei;g?ﬂf uoronet hyl -arginine is -
an effective antibacterial. a-Fluoronethyl glutamc acid is. a CNS
stimul ant. The present conpounds are al'so’ subsﬁantlally specific in their
decar boxyl ase |nh|b|t|dﬂ&hdﬁﬁwkeyﬂoﬂﬁﬁcmﬁ4ahra f1 uoromet hyl -[ ERR] - am no

acid generally inhibits the decarboxylatlon the correspondlng non
[ ERR] - f | uor onethyl acid. For exanple, a- mb dopa inhibits the - 5.
decar boxyl ation of dopa; [ERR]- quoronethyI stl ne 30 - wi |1 inhibit

t he decarboxyl ation of histi e, etc. - ' 30 Because. of-

this specificity and potency jas decarboxyl ase .inhibitors, the present
conmpounds are al so usefmmoaeintagﬁpeCHe—CHp+s to deternlne the presence and
i nportance of the correspondi ng decarboxylase inrelation to diseases or to
t he 1, 602, 525 H,N—CH,—CH,—CH,—, - - 5 functioning of

bi ol ogi cal systens. For exanple, the |nportance of p-am no-butyric acid in
the central nervous system¥EBNS) may be studled by inhibiting its

blosyntheqls usi ng an T Qr hyds gl : hi dlagnost|c
utility is aided . 81{“ fl‘—[@ﬁz éHz : aﬁdifbéj_cﬁ_é}l

) especially where R, is hydrogen. _ :
10 Compounds that are particularly preferred have the formula o - 10
' . . CH,F . '
R0 7~ r:
R2° -—@-—— CH2-(I:-— C_OORl .II
o _..Nﬂz _
especially where R, is hydrogen and R is hydrogen or ethyl. Especnally preferred
formula 11 compounds are those where R and R, are hydrogen, with the S-isomer

configuration being particularly preferred N _
15 Another partlcularly preferred compound has the formula ' 15

CHZF

5 | - :I-_CH —c-— coon e_..-. mo
especmlly ‘where R, is hydrogen _ | '
* The S-isomer of formula IHI is partrcularly preferred
Especrally preferred compounds are those of the formulae _
2 - ot e 20
S AN/ T ' | -

2



by the potent and in many instances irreversible decarboxyl ase inhibiting
act|V|ty of 5 the present a- quoronEthyI am no aci ds.

11 00X aS € -

[ nh| b| ting act Ivity usi ng conventional in-vitro assays A - Fluoronethyl -
3,4 - di hydroxyphenyl al ani ne, [ERR]-fl uoronethyl tyrosine, and
z% fl uoronethyl -nmeta-tyrosi ne have al so been found to have anti hYpertenS| ve

activity. This activity is deternined by observing the “~ ;
nti4hypert ensi ve effect (bl ood 1,608525r essure reducti on) on (per4or al or .
parenteral) admnistration f-the conpaymds .to a spontaneously hypertensive
‘(SH) rat. This observed_ eff i ndi catleS that the conpounds are effective
as anti‘hypertensive a:'geﬁf hen Fenv T°8Pfa],| y adnministered in suitable
anounts in an appropriate pharmaceuti 82 dosage formto 15 . a :
hypertensive human. The pharnaceuti cal dosage formis conventionally
prepared 15 and general Ly i ncl udes ptfg‘# maceutical |y acceptabl e diluents.
The conpounds of the preg | -RECH, 0 -ﬁmy:orbe prepared using any conveni ent
net hod. One such usef ul s i nvol the reaction of an a - .
hydroxynmethyl - a - 20 no acid W|th SF4 in liquid HF, as illustrated
by the follow ng equation: ®O0 [ERR] .The reaction is generally carried out
at tenperatures in the range -80 Cto [ERR]. This general reaction is also

~.referred to as fluorodehydroxyl at'i on. andirs described in the Journal of

Organic Chem stry 40, 3

0° 197@l _jERRLoogay be 25 used to pronote
the reaction.

: 1 25 It has now
been di scovered that the f ehydr oxy 2at|on of certain aryl- substituted
a - hydroxymethyl -.a - am no mci s substantially inproved by utilizing
[ERR] or [ERR] as a co-reactant V\ntﬁ [ERR]. Specifically, thisis an

|rrproved process fmomﬁepafmglza—dbmf@eﬁd #rdsi-ng the formula [ERR] 30 where
R ‘is"an aryl group, ‘that conpri sd@zreactl ng a conpound having the formla
[ERR] with a) [ERR] and b) [ERR] or [ERR}, in liquid HF at tenperatures in

the range -800C to 200C. 35 - .R.is an‘dryl -group exenplified by

35 preferably [ERR| Gu n CH,F 1,602,525

6 or [ERR] and 5 HN gPr{@f(@};r)e_d_ &__%&,ups are [ERR] .
5 : 5

N“z

The . compounds of  the present invention have . physiological or
'chemotherapeutlc uses. In most cases, the biological activities of these compounds
are in large measure a consequence of their ‘potent decarboxylase inhibiting
_ activities. Decarboxylases are enzymes which act on a-amino acid substrates,
10 effecting decarboxylation to. _produce the correspondmg amine. This action is 10
g illustrated as follows: -

. - Decarboxylase B
L—CH—COH —m—— CH, L=Alkyl or
T ' | : aralkyl
NH; "NH, . group
@-amino acid subsirate : amine '

. By lnh1b1t1n this decarboxylatlon the blosynthetlc pathway to a number of
15 _biologically significant amines can be modulated or inhibited with physiologically 15
-useful consequences. For example, a-fluoromethyl dopa inhibits dopa- :
decarboxylase and can be used in combination with dopa to potentiate the latter’s
usefulness in the treatment of Parkinson’s disease. a-Fluoromethyl-histidine
inhibits biosynthesis of histamine via decarboxylation of histidine (EDg, in mice
20 ~0.4 mg/kg). Consequently, it and combinations with histamine antagonists have 20
utilities in the prevention of gastric lesions and in treating allergic conditions. a- e
Fluoromethyl ornithine by virtué of its- ornithine - decarboxylase inhibition :
interrupts polyamine biosynthesis and is of utility in the treatment of some -
" neoplasms. a-Fluoromethyl-arginine is an effectlve antlbactenal a-Fluoromethyl- : :
25 glutamic acid is a CNS stimulant. . - - 25 e
~_The present compounds are also’ substantlally speclﬁc in- theu‘ decarboxylase .
inhibition activity, that is an”a-fluoromethyl-¢-amino acid generally inhibits the
decarboxylation of the corresponding non a-fluoromethy! acid. For example, a-
fluoromethyl dopa inhibits the decarboxylation of dopa; a—fluoromethyl histidine
30 will inhibit the decarboxylation .of histidine,. etc. .
Because of this specificity and “potency as decarboxylase 1nh1b|tors, the
present compounds are also useful as diagnostic. tools to determine the presence
. and importance of the correspondmg decarboxylase in relation to diseases or to the



and The conpounds of fornulae IV and V preferably have the S-isonmer 10
configuration.

10 This present process is preferably carried out at atnmospheric pressure.
al t hough pressures above atnospheric may be used. The reaction tenperature
ranges from[ERR] to [ERR], [ERR] to [ERR] being preferred. The present.
process may gonveniently be carried out by introducing the [ERR 15 and LL(/
[ERR] or [ERRFinto the Formul'a V/ HF reacti on systeminitially. The process

my 15 also be scarried out by first addi ng,aRé2§ ERR] to the reaction 5

system all ow ng € fdne gt b . Fétlexdingh; tHeGip 'an&é d1-anhite-
adding the [ERR] or é&&&ﬁh the]d:eahﬁ Qiarviogs s)henr efms)lmy b netld»ycmhipltmgntsn

;”r]rgr g\s/g S Of2 0[ ERR]S,L ﬁre ﬁ’ h:t‘gt? Y oy Sfﬁm: ﬁﬁf alé gf’cl:st'b e §§ carboxylase m%t‘fmng actmt o(}'
ami
20 Anot her met hOd for p[{ rgsegtaj,y‘ﬁ €O, ?fy %{;’ %éent (H-,E ?91 n@? Ito th\}’éO&e%Q;%M}

am no al kanoi ¢ aci ds jinf 5 quv, nat1 on.

description of this metpodm,seh Urﬁa dg &%ﬂu&hﬂ&hﬁ@}mﬁ@ﬁ&ﬁt y,
92, 7494 (1970) and Iahltd»rqmﬁ&l-m 311'0 166933/ beeﬁX&n’ﬁﬂ @o have antihypertensive - -
[ ERR] fl uor orretlﬂyl glagtivitsri Hllsa@'}ldtyussieﬁbﬂnme gile antlhypertenswe effect(blood . 10

25 [ERR] Both opti calprﬁsgﬁgﬁ’ E‘%R‘E}ﬁ 1s 0 H}j{@\m‘ ﬁ:ﬂm this
met hod is-useful for cB Qrkyfieﬁl nsﬂ/egQ ﬂ%en conventionally -

a-fl uor onet hyl I ut amadmmteuled lfssmablalain untsanhh ammterpyhrmcautxtdhdmgqfsrm to. :
prepared by ph fof | ”Grh% Qa 3 T hhg armace aggg) fswpﬁ@ntnonally prepared |5 -
30 [ERR] Since both 5‘5 nﬁf Yé’g FSPS tﬁ B'Iyn%c St F'HT ne are avallable _
this nethod of synt he&gﬁ f'ﬁnﬁ §/é’f PR Wﬂgp § PLgpared Susig, 4ot -

[ ERR] - f | uor omet hyl - or ni ‘Oaé &&h u g.RB}ocEJsumnaﬁhhydacwnmfhmnelymxﬁ:emylt-abl e ¥
starting nateri2l foraminondciiesittsSEfin diqui@ BIF, asxlth$tmndchmh¢1§nlllowngpmah@ by .20 -
reaction wth S—rrethyllsothlourea CHOH RR] -7~ -
1, 602, 525 2 : SFZ/I-ﬂ:"I aci g-addition salt of the
present invention may be - pr epar eck—b@—commm-a-gna-»maacoem of the free -
a-amno aci-d with a useful acid genktally in a suit e solvent. A si ngle
enantiomer of the present conpound I'Fl"ay al-so ‘be obt dby (1) 5

resol ving the fluorinat e sattiva 1ﬁ§dnéraﬂﬁ€£ﬂaiﬁltld6teﬁﬂeﬁﬁmemfhe0 -lsmiout i on

t echni ques or (2) re§@‘1 se aISQar ﬂdﬁ&ﬁgﬁrﬂmﬁ?ﬁgﬂ n and i

using conventi ogal r Fﬂi 2, GhemgRy ol 2l B3 B5g the2
precursor enanti omer. & ai coEr&Sd)hi&t HR Mo RIBIYdFbA Platidn Vel céRsin fafl-M NQ

a salt of ‘the a- ani rsdasa'mted w\n-thhdraxy leaA-I motacnde ihadgamially suppeeduant | y

recovering the speci 1;E'loc F})gparmg a compound glav ng tthe Form aglﬁcally, this is an improved.
10 Compounds of the ' -
CH,F |
30 L R'—CH,___(I:_COOH v 30
. - ' NH . L N

- where R’ is an aryl group, that comprlses reacting a compound having the formula
CH,OH
' R"—CH,—(ll—COOH
NH,
'(V)' N
with a) SF, and b) BF, or AICl,, in llqu1d HF at temperatures in the range —80°Cto .

20°C. _ .
35 ‘R’ is an aryl group exemphfied by o o : - 35

HO‘@"

preferably



..and conditions are 15 _used. __

[ERR] where [ERR] is [ERR] al kanoyl are prepared by acylating the
correspondi ng conpound where R2 is hydrogen. Conventional acylating agents

15 Conpounds of the fornula [ERR] where [ERR] is [ERR], ,alkyl are prepared
by esterifying the correspondi ng conmpound where [ERR] is hydrogen. Again,
pnventional esterification reagents. and conditions 20 are ¥hpl oyed.

D The followi ng exanples illustrate preparation of represent atiee .
Znpounds of the present inverkt60df25 Al |l tenperatures are in [BRR]. The

~ fluorodepydroxyl ation reactions described.in the exanples were performed in
reactors made of. KEL-F. ‘Meltj ng p0| ts are ':term ned in open capl | lary and
are. uncorrected: @ rds : ' X[ - Celite' and.' Darco’
are Trade Marks. Y ; ' Pr epar ati on of

R; S- Al pha- ( Fl uor onet hyI) 3 Hydroxy Tyrosing" [ERR! 1.5 g of

R S, a- ( h#®f oxynet hyl') - 3- hydroxytyrom ne: hydrochl oridé-(a-.30

hydr oxynet hyl - DOPA  HCl) was di ssol ved in 50.m “of anhydrous hydr ogen

30 fluoride, while being cooled. a dry- i ce-acetone bath. The HF sofvent
was t hen evaporated after_.renov of the cooling bath.with a stream of

ni t¥ ogen gdseferred R’ puRs S on transfornmed the HCl-“salt into the SHF salt of
the starting material. (Al ;ﬁ@%tlvely 1 g of the free amino acid nay be

used as starting . material, 35  HO i nating the need for the above
operati on% The HF salt thus o tai;ned'was 35 redi'ssol ved by passing into
the react ‘f a stream of. HF gas after cooling it in a dry- ice-acetone bath,
until 30 m of liquid HF had beef) collected in the reactor. Sulfur
tetrafluoride gas (1.2 m, neasfd in liquid state at -78C) was then
passed in and the dry-ice-aceto® cooling bath was then. renoved and

reg) aced }t])iha qOBIBPY! aformulpe 1V ando ¥ preferably, haveptheoS-isemery oy r s of agl ng,

the’ sol V& e&HtaBRfc@sE qel ,mfsﬂam@ kiRt arftBsphiric phguresi du¥ wa

- di-ssol vegthéugh PressiresCdbore e Miag bl e,d auapabﬁdredmberadwness in vacuo and
“subj ect genge fratm-r86°(étﬂ 29°a-r§9|° §¢§°(‘oh=l ﬂs?mt‘% aci d anal yser.

is anay T BB R R ‘:muﬁ bR 3 hyarow -
terSI N&iso Qaﬂfeﬁ € ding 8F; to Qé’a@tmil tm alRwing yedroxy tyrosine

is 45  reactiewtcaprecked for a)psr@ﬂc:lﬁamg@miltheorm&mgﬂmrﬂﬁa or Al€lhendsane nmanner as it

s descrﬂlg%g Flﬁ re 05’%@) the mF feaction sPstem subst%_n[fﬁgygﬂﬁ%grx -EI :3!-5 F' Lgygr oxXy -

LY3@S| NGe yield f Formula v roduct _ 5
Pr epar at'i omnefhens hr.i aor preysaiaion tdf eﬂrbhlgtﬁtedm-— ansathye - & ) - Prepar ation of

R—a hydraomymrellm ic 3o

s it Pt° 0"“?:}3’“ or.-a dj acet oxyphenyl |
Eﬁ thig et “”(‘g gf g _
f 4@ qbtbzd 28 glgg W pl'ﬁ\,f ﬂuoromﬁt'ﬂziﬁﬂmb d is added to 204

St 1 rri ng 25
. CH F
| photo- : |
HOOC—C—CH:CHZCOOH—-J-IOOC—C——CHzCH2COOH
| ﬂuormatlon Sl
NH, o - NH,

Both’ optlcal isomers of a-methylglutamlc acnd are known; thus this method is
useful for preparation of both optical isomers of a:-fluoromethylglutamlc acid.
Similarly, a-ﬂuoromethyl—ormthme is prepared by photofluorination of a-

30 methyl-ormthme : . . 30
CHa CH! ’
| photo- |
HOOC—C—CH,CH,CH,NH,-———-—»HOOC—C——CH CH,CH,NH,
| ﬂuormatlon | .

Smce both optlcal isomers of a-methylormthme are available, thls method of .
synthesis can deliver both of the two optical isomers of a—ﬂuoromethyl-ormthme
: a-Fluoromethyl-ornithine is a suitable starting material for synthesis of a-
35 -fluoromethyl-argmme by reaction w1th S-methyllsothlourea 35

CHF = . CH,F o
[ |

Hooc—c—cnzcmcn NH,—»HOOC——(l)—-CHzCHzCH —NH—C—NH
|

_ I
NH, . NH, : NH



of stirring (under nitrogen), the solution contains the potassiumsalt of 3
- (3,4 - dihydroxyphenyl) - 2 - acetamdo - 2 - hydroxyethyl- propionic
aci d, formad in essentially quantitative yield. Wthout isolation, by

met hyl ati on with dimethyl sulfate, this corrpound is transforned into 3 -
(3,4 - dinmethoxyphenyl) - .2 - 10 acetam do - 2 - hydroxynethyl -
propionic acifd;, This operation is perforned at. 10 room tenperature under

[ ERR] gas- by“d’ropvvl se addition with vigotousistirring of -dinethyl sulfate
(about 64 nl) amnd 4 M aqueous KOH sol utiont6e@msit 148 nl) over a period off
about | hour. The reactlogc| KJH SLLTIed T oF_anot ner ﬁour rhen Tert
anding 35 overpemac R oSy hEl et Tkt et

aqueous HC), extractitaple solvbntwi t h -et hyl ~acetate (12x30 - dry| ng over
[ ERR] and evapor at I on |Ansmgmcman offh8 presé’nt-conjlﬁounéé may aismhi dsbmatqukhor( -

- acetanido - 2 - :gprmat ngrlgcgi %ﬂ% usin cnd %
recrystal lization f o gm% etE atlﬂ‘%‘éd in
for! (¢}

t 6fahd &f | ux,

29.1 g of strychni nfén%ﬁ»m%ﬂ odaD ﬂtﬂmle lqeet

then 20 26.1 ofanfifeRijd wnlemop(@lly:tbtwe baserapd bubssap hélyytcpverma the' spegifist ani do
-2 - hydroxyrﬂs‘ghyl °“af@°gg ??f;r Was added. The sol ution thus obtai ned0
was allowed to cool -dow ‘f an |ng overnrght at roomterrperature '

Crystals of the strychnine. salt of anti mer, "A" gaymte; mp. [ERR] ("HM') .-

25 The not her |iquor of the o’] g[ CI Hatlon was
evaporated in vacuo- 25 to drynessna‘hd =X ystaPll rom 270 m of:
et hanol ; the hot solution is allowed to cool to ro terrperature and | eft

standi ng at room tenperaty rg éor agg%g 13mjgo

refrigerator for abogbmpéu e&,R éﬁgf&eﬁfm@ ragenes ﬁgggﬁ%ﬁa ' .
filter and aft®r dryus recqystalllzedfromacetonltrlleto glvethe -5
strychni ne 30 sal t PRRds of the fpmuly 3 (3,4 - dimethoxy - phenyl) - -

2 - acetamido - 2 - 30 hydroxynethyl - prQﬁ{ﬁnIC acid, mp. [ERR] (dec.),
yield 17.5 g. 17 g of this strychnine sal t [was deconposed by dissolving it
first in 160 ml of water; 31 m of | Ma&—Qda@’OBol ution was added. The
strychni ne separated was renoved by f||traN n and the sol ution evaporated :

to a small volune in vacuo and 35 appli ed onto a snall ion exchange
resin col um' (150 mwl!rlre R&&Q—@aalkﬂmre prepa3g bmmérdm howesspdnding emmpopnd

200/ 400 mesh) . o4l ut i e hydrogsn. AF’é‘P’ I"(?J‘?R'iéﬁF“’l‘B‘?/l °é\‘7§ ‘&'t T%&F“?sﬁ“(’/&?ﬂﬂéwaﬁf they,
fractions whic shovved ¥f | on d| cat ed b UV absor fc)n ‘
moni tor (Uvicord I1-83 ent &g m?:@ o epﬁifer:gtggeioﬁgg( atlon

di met hoxyphenyl) - Zeactlaﬁsedeadﬁb m-thc?e {veaém it refildt6P madé 6f KEI4P

aci d showed [E ] 78M y ts élC € determinéd mrppen dapNlagycpnd Meg(isporrected. The words

40 Transformat fon of KFH‘é:'a Ve -cERSO FRd PHED %E’aﬂ‘bMa@‘é'pondl ng 25

st ereo-i soner of_ a.- hydroxymethyl - 3 - gkaqWEpgyiyrosine: 4.43 g of antiner
"B" of 3 - (3,4 - di net Mepﬁpﬁemyl RS-Alﬂla—(FmOﬂﬁr&thyU-G-Hydﬂ)xy-Tyrosme B
hydr oxynet hyl propionic acid is dissolved in 100_.n conc. HC . and seal ed and_

heated for 90 mnutes in a Fisher-Porter ‘tube 4%’25' i mersed.into an oil
bath of 130C. The solvent is evapormi-g& ) gto—agodut he 45 above HC
treatment repeated. The residue thum I ned rimgres'ent's R- a-

hydroxymet hyl - 3 - hydroxy - tyrosine hydrochloride. B.) '
FI uor odehydr oxyl ati on 8.5y of otR Rsa-(h dngadmemylmumd)xytyrcﬁme t di'ociﬂgnde (a-
tyrosi ne. HC ? c haﬁyg gy e%h PA HCl) was dissolved in 50 ml of anhydrous hydrogen 30
) while bemg cooled in a dry-ice-acetone bath. The HF solvent was then
evaporated after removal of the cooling bath with a stream of nitrogen gas. This
operation transformed the HCl salt into the HF salt of the starting material.
s (Alternatively 1.3 g of the.free-:amino acid may be used as starting material, thus
35 eliminating the need for the above operation). The HF salt thus obtamed was 35
redissolved by passing into the reactor a stream of HF gas after cooling it in a dry-
ice-acetone bath, until 30 ml-of liquid HF had been collected in the reactor, Sulfur
. tetrafluoride gas (l 2 ml, measured in liquid state at —78°C) was then passed in and
the dry-ice-acetone coolmg bath was then removed and replaced by a cooling bath
40 kept at —12°C. After 15 hours of aging, the solvent was evaporated with a stream of 40
N,, the residue was dissolved in 50 ml of 2.5 M aqueous HCI, evaiorated to dryness
in vacuo and subjected to amino acid analysis on Spinco-Beckman amino acid
analyser. This analysis indicated the formation of @ - fluoromethyl - 3 - hydroxy -
tyrosine. The product R,S - alpha - fluoromethyl - 3 - hydroxy - tyrosine is
45 isolated by ion-exchange chromatography m the same manner as it is described in 45
Example 2.for § - alpha - fluoromethyl - hydroxy - tyrosine.




50  reactor. The reactor is imersed in a dry-ice acetone bath and 80 ni
of liquid HF is 50 condensed on top of the substrate. To renove the HC
present, the cooling bath is renoved and the HF solvent renpved by passing

in a streamof N2 gas. The reactor is immersed in the cooling bath again

and a streamof HF gas is passed in until a liquid volunme. of about 250 ni
olfects. 6.2 mM of SF4 (17.6 mmoVni. about 109" 55 = mol) i3 then
bbled in, the solution aged for about. hour, the cooling bath=55 |
clsanged for -an et hyl ene- gl ycojeokszs h kept at® [ERR] and the sa-ution aged

f of_about 22 hours. Boron t”%&i P1§E; 9as 1S passed rnuntar sat uration and

t he sol ution ageﬂeggmda oatsg]i Rkth§i6- i "llds,g--ry}lagﬁecool ing bath is renoved
- and t he s0) Prepidration oxybr;ttaﬁslmdrrgy-t)twmgh it-.a vigorous steam of [ERR]

gas The re8 g9€ 3 ; diacetaxyghamibd 2 1 03 ‘F‘e'ihg'gr col d. aqueous HCl
v2 gl g“ﬁt&g@%‘m T e B %;a.% R vt ot 2 e
onto a CGQliy i

dﬁﬁwsz mét l iaﬁrcama resin (200/ 400
rres h) . Elingssentialhy chnﬁta@& Wigldy .ltM@t usolgm ! ﬂ%ﬁ in -8.5 hours,

e m‘g) it ‘En%g folbowed by 7.2

it '

721 of Mg SR

1 0 tu n}N I{? ddﬂitl ngbﬁ)us Et ﬂﬁg of
1, 602, 52%}3{;&%}% stgfai:e (abgtl.:t64ml) and4Maqueous KOH solut@ondahvet 148 imbpven t h 0 6 M aq HCl
with 10% Ab#boub b heyr fract are et eg 1. tubes per rack.»Tubes
: the tA
n jsacks ok “ﬁfap}%@ it @‘i&oﬁa‘f’a’@ AL on o vacuc
gave the bvedNaB0, and ¢@paairivinliy acuo gdve hydroxy - -
‘tyrosi ne: R,S - (3'4' ﬁmethbxwmra i-oh -ofcetamidof 1 i ?)ﬁg gayla- 4 826 g of this
conpound Rﬁ%&%" é g pusified, by gecpistalligation dromy | 3an gyl © ?t‘i?tq’ftT"F’ered t hr ough
6B gfst

- Celjote. HR%uPHIE e 13faiRshol, Bedtétrofrifluk [taée andpt he
suspensi aalkgptofa.ms*eom tem@e; aﬂ:me&oiwherﬂl)S ﬂourassatamtden &- about [ERR] for

O

anot her Ayéro a 1E s added |thus abtain HEHxy - tyrosine
t hus fjorféﬂﬁi%c@ﬁ‘& Kgﬁ'? ”‘39@5 i rau]l.ﬁ}@-c)ry 283Popanol and dri ed
10 25 - over nhg tHeﬂleb%Eleh edp tlonvER a on’it,edmvaﬂ:ucBZ imsl: 1 mxture
of trifl u@dryaqseandcrecrmalhasd r2d0 mh@féthanm F<bn of

o 1 o el ﬁggﬁaw T above nama
_Conpoundyon% HihgSR zeamﬁoh{H%Eto ile to give th® hmne(3 4 -

' di reet hox;spih@ﬂyht)merZ‘B" efcbt— amde dnme.'ﬂloxy t-h tam-do 245 pr30p| onic acid
- (EBxanpl ehldfOHW hyhg pr s, - d o k hose in Exarrpl e 2.
The final, 'bﬂ RiTAGIL A ;‘:_m tmers “arlft j"it fronethyl - 3 -

* hydr oxy Yer cWé@S filratidi 4rd th&nltio mman elin bacdd ¥ddur e of °

H2 O3St ri f Iapplredamat racsnaliuok) ex@@nge re51 column (150 ‘ml of AG—X2 cation = 3EXAVPLE 4

20 R, S- a-*KihegeoRe Quthnppter dfpllgyed by 5 -
hydroxyﬁw&wna%ﬁ ?:s%waf.&% sd%gﬁ‘%’;%o el e A ——
~in a dry-3 ce.acdinskoxpte dioky dthyul-q}rdpllénics- col l.ected by

pas¥ ng iapid sheyreddalz T 3- " vsl 42§Jm1@(§l tmm)ng cool ing 40[ ERR] gas
(4 ni, g AR st %ﬁ%“‘r‘s“ﬁne A U fﬁ*%rn [ERR gas until
25 .- dimethoxyphenyl) -2 - acetamldo hydroxymethylproplomc acid is dlssolved
- in 100 ml conc. HCI and sealed and heated for 90 minutes in a Fisher-Porter tube
45 immersed into an oil bath of 130°C. The solvent i8 evaporated in vacuo and the 45

above HCl treatment repeated. The residue thus. obtained represents R - « -
hydroxymethyl - 3 - hydroxy - tyrosme hydrochlonde .

B.) Fluorodehydroxylatlon ' :
8gof R -a - hydroxymethyl -3 - hydroxy tyrosme HCI is charged to all -
50 reactor. The reactor is immersed in a dry-ice acetone bath and 80 ml of liquid HE is 50
condensed on top of the substrate. To remove:the HCI present, the cooling bath is :
removed and the HF solvent removed by passing in a stream of N, gas. The reactor
is immersed in the cooling bath again and a stream of HF gas is passed in until a_
liquid volume of about 250 ml collects. 6.2. ml of SF, (17.6: mmol/ml: about : 109 .
55 mmol) is then bubbled in, the solution aged-for about I hour, the cooling bath 55
exchanged for an ethylene-glycol bath kept at :=16°C-and the solution aged-for - .
about 22 hours. Boron trifluoride gas is passed in untul'saturation and the solution
‘aged again at-—16°C for 46 hours. The cooling. bath-is removed and the solvent
' evaporated by passing through it a vigorous steam. of N, gas. The residue is '
60 quenched in about 100 ml of ice-cold aqueous HCI (2.5 M), evaporated in vacuo, 60
the residue dissolved in water and added onto'a column of 2.2 I of Dowex AG- 50-.
X-8 cation-exchange resin (200/400 mesh). Elution with0.25M aq. HC|, containing
5% methanol; in ~8.5 hours, 7.2 1 of this-solvent is pumped through the column.
This is followed by 7.2:1 of 0.4 M aq. HCI W1th 7 5/, methanol in 8.5 hours, then



saturation at -78C. (Stirring with magnetic stirrer). The deep-red sol ution
thus obtained is aged overnight at -78C; the cooling bath is rempved then,

and the solvent evaporated by blo i} 'y _stream of nitrogen gas through
it. The residue is dissolved in 20 il o6t 2 5 M ag. HO and evaporated to
dryness in 30 vacuo. The residue is dissolved in water and applied to.a .
strong acid Cation- 30-exchange resin,col.unn, prepared with 100 m of
Dowex AGH0- X=8*resin (200/400 mesh). The col*urm: I's first washed with water \
(1.8 1), followed by 0.5 Mag. HCl. 20 m 160%%b6ns of the effluent are 9 " °
col Il ected and TTe CousRfudff with6.6 M emlmof/qutm@ﬂzm FAABridqY ard CAcERy, 107

LKB, Model Uvicord | tubesl Bér fatleiChubesiin oks! M6.0450a86 @nlaimed liie: dsired contpbiind. peak

in the W curve are Empbranedmamdl thpalfédaltdthﬁ&ﬁersg'qfn ~flyeremethyb- 3 35

yl el d. t he. hydr Oghl .Or d_gq (%'ro eo'?ﬂ?e tfr el“!l 190%%i$¥%26.t gf?lﬂ &?n oén%Q)v d1s§>)0flvehhI s -
salt is dissolved ing D L] snd ltbrod Phrb I/ CEIa B Bl ofropsteAs biiderbdson Of °
R, S - a - fluoronet hydded té ;hecﬁktrane ¢ mspendibh 8¢pt at enoch uagpmrerfpghﬁhatrs ,5C, .

the product. is flltébfeéata % mgthyly Zér and o
ool T vecun 't To A %"wzﬁwﬁvﬂ%‘s@ﬁ i
40 EXAMPLE 5 R:S-a- Fh¢i@adwéily| - H| st i d| ne ,

10 A) Racem c N(imBenzyl - Hi st | di ne 30 1'Benz - hi st | d| ne | s

di ssol ved:in 600 M H20_and t
aut ocl ave at [ EIBR] f ar go ﬁ:rffara' ‘{;Ex:e ﬂ%’gﬁ%ﬁg{ﬁ ?y hmslg%aﬁw ;;E\
room tenperature, t Ipﬁ:p raridg nazt‘ mbamectmhrdigh stepsaml msrtat

vacuo to dryness to liﬁé'hFﬁ'@?émOé“ ;g ageatial stepsoyas ﬁ ot 1_3_ ;
col orl ess crystal. %[Eﬁ?ﬁm tholgene h% 3?5?%11‘1% )gurf;?ﬁ b 5°ra°°d'§ 200g . -
of racem c N(i njobenzy i sti-dine is di ssogygmpLR 411 of hot water, then 40 @o - .
of basic cupric carbonate is added |RspbeFmomﬂﬁthgln1:yr¢shm m xture refI uxed S

with stirring 10 folf0518 % ﬁsﬁt 'gr/gy rg‘}éwmt’le'r s\ﬂhllq ‘-t‘n "e B
filtrate is evaporat fg 531 £ it
N(i m) benzyl - hi s25 di nSF dl? llq th%tﬂ L8°Q) is mQ ﬁhl( 38%25 o
[ERR]), 3.1 m of py satnl'auiml ARS8 ISilr jngowit Eﬁ]etup stlrtee)atl‘bddmp{rtﬂ gﬂutqon |tlm§ to e
700C, then 20 g of tR %Eg?}:ég ow?;;mp o, eicgo oet;sdﬁa; dney el

heated and stirred af olpgdr; i@,ﬁlof d to dryNeA€id 0 X
gi ves a bl ‘Ue s030 d r @fiu6UEhe - ti(ie isde rI amdaappiedtmrestﬁfngaﬁxdrﬂauoﬁ- H20 30

with 15 50 m of con’s,cha REp ﬁo
col i {5 A PR :—E%‘%“’E e %@3&%@% .
ag. [ERR] 'sol ution. FILK B MUdblQy rd/\III o sWﬂr&ﬁdi lto {H/
absorption noni 3or amzlm]peakrntbé U‘ervefafd qmmbtnedsndwmatb tdmrssajvvacuo to 35
absorption. This por ﬂe@?‘h? §'Y 815d ut2:YTOSI lgcﬂ’%tﬁ‘; e
residue is dissol Vedﬂ goéin ﬁg%rgaf elofa obkrhn COfhe Gibluct is 20

aq. [ERR] and chargemt&ad @vaﬁiadanh@ﬁteexm gl diehyl ethmhdurme uB%wraﬂﬁoC tDowex

| - X-2 resin |f‘Ptheg@+RSown-)ﬂu0mﬂwbrwmlnes washed with water (2 1), and40.

eluted with | _ EXAMPLE 5
: : ‘R S-a-Fluoromcthyl Histidine (FM HIST)
. | . ’ G!ZOH
| ' : . .
C!lz C- COZR cxz-c-cozn

&y az:';i“f*éf' Wk,

< ) o
' _3’ ._HIZC=O CHzc HS

wg

: cuzcsns _

¢ 2 (p,1)

G ar

27402 o cngc+coon
(N2 ; ' _ 2
e HF/SF BF, (ﬂ‘ o

FM-HIST
v




2 Mag. HCl and nonitored with a Wicord Il for UV absorption. The effl uent
fractions with ultraviol et absorption are conbi ned and evaporated to

dryness, to 25 give substantially pure HO salt of N(imyhenzyl - [ERR]

- hydroxymethyl - histidine (I11) 25 (new conpound). This conpound is
ransfornmed into a - hydroxynethyl - histidine (111) in the follow ng way:
.5 gof Il is dissolved in 200 m ,of liquid [ERR] (3- neck flgsk, equi pped

th "cold-finger" condenser fjilled with'dry-ice-acetone), thei~Sodiumis
ddfd (b5 g cut in soall pi 9@&@3{ until the” blue color J)erjllgts for 10 30

‘m nut es A)I-ﬁ%g;}..cln(ngggl&gﬁ-mmeto consune the excess of Na (indicated by

30 decol orBQgtof Nﬁh)Ml-tLHast@ERﬁ%]dnsolhmntw@ sl HL(Dandatletsojumnaporate under a
stream cz‘ﬁt F% ﬂ‘éféta“?qcla"? Hh%moﬁ far ﬁle‘t!’“ W ‘Mk! d'“tﬁy chr omat ogr aphy
on sa_catd s ;éiaé?aaﬁfi ﬁa@.ﬁspéﬁ'ﬁ’ fitle 2 n;lcﬁ?.mmg? 200/.400 mesh).

Crude ||cblol'ISssdi'}5l&D ved of H20 and’ appl |e onto the re5| n col um.
The col um i ._ vvater (4 1) and devel oped with-aq.

HO (1.9 s ﬂp{;jﬁb ‘EY‘;{Q“ _m;‘fdgtgg%ﬁ ﬁ ey f1OW rate 600

n/hr. Eﬁ'@fs?c onate is added in portions 24 rrmg ' 1.5 "M:HCI
- HOD1- 676 1 hour. The mix2url/isHiBered while hot and u-e filtrate is evaporated in.vacuo 6711) & | at er

' + ~ to give the Cu chelate of racemlqlbl(lpzpb&ezm blm,dnr@m_a?lgup wid conbi ned and .
evapor at ed Ai lnlxmddﬂtnd off foymeling(38% &GO 8.1 RE of pyridinelapdi2.bkgofet hyl - hi sti di ne

2 HCl ( 2 vacu ﬁ?&ﬂﬁ l:E%Iu:lue %i‘s aisd&ﬁ/esgm"gh:xiu&ﬁﬂmgv Org # (71)\0,111520:342 of

UI d IﬂEnﬂnﬁcmthH reha dnto deayinmeschimg |(Dowaexst ream of [ERR].

i e e

|ceoaeafdcmane emgss aé Xied 0P6 ldeRR 1th$ nﬂaﬁ&ﬁd in (seasured as
I|qU| d af. Wlﬁ%nddﬁz =dnt |aulnn-r=1$h jsmmcelv@ﬂ Dgwek& bei ng kept in a
K e
1N

cool i ng 3 RO 5 é‘é@"g‘f %ﬁ g'[w BF3 gas, 50
left staa Qlult ',mﬁ E&%a‘ib adaid evibor Jeft aging at the
sap®e - 5vabeu’qmmmllupureﬂﬂis fN(mehenzyll'he d:yﬂrbxyrrgthblat lhsudme(llh)en rezoved and the

sol vent { &%‘El? °"Y’P Yhesi due represents
mai nly. t?@é? g@% _mi‘f;;i{g %?'b{:g%eﬂéem s .is dissqlved in
100 m  akienZodiudVisddded{S) ,g,ﬁﬂﬁpﬁfaﬂfp& s) ﬂ'ltiﬂt’l#lbﬁﬁﬁola Fpbrdisteon gormed i nto the HC
saBa as HFI@MSo\hEN Cl tis pdded ctliens 4@)cp Eihe excesmo @ndicate Y| ed odo a
- cation- Qﬁﬁﬁ% ﬁtﬂb&% SEF;Q?"{?‘? "::x 2 200/ 400, mesh)
and el utg of Dotix- SO 00 s Im so1vedan 0 The product
is rel exded H,Ocmdtahﬂ:ed@htmﬂxe in3cold ThHC)l me h@ltfesi with dr yness i n vacuo,

| t 03¥ esulvater

|a§tﬂﬁb(‘ nF*&‘P“GfMi H@“&lfﬁg‘r‘éﬂ“&éﬁl ori dadsof V. For
“final pﬁ?ﬁlﬁcpgaﬁ“{)ﬁte i s rechromat ographed on anot her AG 50-X-2 col um
(900 M 60 I eSiflhction N Pauly React
60 1,602,525 El ux.ﬁ%éﬁmvfth BMEdag PO T 1 1.0 Mag. HO -1.5-1.
- T 401—670 IMHCI ~ : B
40 : 671 & later s + : 40

Fractions 671—760 are combmed and- evaporated in vacuo to dryness, to glve
RS -a- hydroxymethyl - histidine - 2 HCI (new compound)

OR S-a—Fluoromethyl—Hlstldme (v '
2.73 g of R,S - a - hydroxymethyl - histidine - 2 HCI is d|ssolved in 70 ml of

45 liquid H F and then evaporated to dryness by passing in a stream of N,. The residue 45
thus obtained represents the hydrofluoride salt of a-hydroxymethyl- hlstldme It is
redissolved in 200 m! of liquid HF (dry-ice-acetone cooling bath), then 9 ml SF, is
gassed in (measured as liquid at —78°C). The solution is stored overnight, while - .o

: eing kept in a cooling bath of —12°C. The solution is saturated then with BF, gas,

50 left standing for 5 hours, saturated again at —12°C and left aging at the same . 50
temperature for 66 hours The cooling-bath is then removed and thé solvent :
evaporated by passing in a stream of N,. The.residue represents mainly the HBF, .
salt of a-fluoromethyl-histidine. This is dissolved in 100 ml of 2.5 M aq. HCl
evaporated to dryness and transformed into.the HCl salt as follows: It is redissolved

55 in H,O and applied onto a cation-exchange resin column (100 ml of Dowex AG50- 55
X-2, 200/400 mesh) and eluted with H,O until effluent is neutral and free of F~. The
product is released from the column by 3 M aq. HC), evaporated to dryness in
vacuo, to result in a residue consisting mainly of the dlhydrochlorlde of IV. For final

40 punf§cat|on this is rechromatographed on another AG 50-X-2 column (900 ml : :

: resin : . . 60



1.5 Maq. HO- 3.3 1 (collection begins here, 5

20-m fractions) 52.0 Mag. HCl -8.00 1. The

desired product IV is located by Pauly test.  Fractions 390-470 are
conbi ned and evaporated to dryness in vacuo to give pure di hydrochloride of

| V. Recrystallrzatron from water-isopropanol (1:9 v/v) gives the '
crystalline-10 - mornohydr ochl ori de,sal.t -of a-fluoronethyl-histidine,
mp. [ERR ‘keec): 10 EXAMPLE 6 "Synt hesi s of ' ,

R, S-a- Fl uor onejjhyl - Orni thine A) ° 1,602,525 . 1

R, S-[ ERR] - Hy drOXymetyg- L[w% jthine The copper Thel ate of R S
- [ERR] - N - benzoyl -"orni moqw?ﬁ g&_g?“s added in 15 . snal | S
portions onto a mxture made oft.5SfMragaHCh— 38¢4co RREpn - 12. 45 m ), pyridine
15 (1.25 m), and sodiium carbonate (0.81 g) ag HES yndér nechanical - -

stirring. Afte? a further 90 mzw% H@]ugomgog'g? [ , it is evaporated
to dryness in vacuo, ar k b Si, d 1']= 3(595_@7(9;",30 n1
of [ERR] and 30 ml gf a%ai““ §qs§?,f$§¥ gﬁé?&“ £ Gtrbdhickde of IV. .
cati on-exchange r esiRgcgfallidatio Rf-isbprvEiiold ([ 8/ Ogives then drisall[nERR] :

form to renpv@ [ERﬂonohwu@chiarmmlt |o§ aélrxmoerdthwrmwdrzsonm 22672 (deehg. - NH3 -~ 240
and the effluent evaporated to dryness |EXA(M(P[.LB6 The resr due is redr ssol ved

in H20 and applied Qnto. a %ﬁ% thitsowex |- X-2, OH
form 130 m resin) AR '“‘ g@ﬂg@‘g ‘(rg@ﬂng(q))ggagqgaahwlﬁd wi t h
3 Mag. HO. Tise HClsmﬂ fontoSa MXEUFE Riadebieror mamn m%uﬂzam 134y mDRyyfidinea - 15
hydr oxynet hyl - - (MS—mlBEnd sodlumlygnlpgm (0.81 DrahT0° 6| hamcal stirring. After a

th d k
R S [ERR| - Hydr OXYWE&EgECSQ%‘g dlssoﬁv n% ﬂ%}r ﬁg’m’gﬁf tOnrd 3r(|)e§:1"cl>iy zctgr:lg L ar

25 3.5 g of the pro Rk -eke‘ha il (130401 Msaq

HCl and refl uxXed folin tﬁ&.NHqui'lﬂ)to'fé‘lﬂ)vsCUﬂ't 'l‘hmmhmnemthrtatwﬂdﬁ ¢f ZtMJ 2x4295_
m) and the ageous pn!a djt dvatsw'rrgo wex 'Q)lﬁf’ l% -
hydroxymethyl - 30 72 a‘”"?& h}'\ri%aﬁf S A -

R S [ERR] - Fluoro mH(E])éfﬂu 114 édAkeirated in vacuo to give R, S -a hydroxymethyl - 8 N - -
30 1.1 g of t% prodbanzbylotnruthmd under (B) is placed |n a reactor, the -~ -
reactor immersed i ntB) Ras-d rqxgna mﬂmbamm drochidride g passed in until HRS

solution of 25 m vo “P'?‘i “f@dﬁ: Pl"e éoé’éefz HCh 'ﬁds
renoved ard the sol me%ase eva CbeTh Al “ﬁ“:a ﬁfdégﬂ% TERR] .
The residue tB0s obtoaai dilgar ﬁleﬂdeS(n& eorthouﬁdi)

[ ERR] - hydr oxynet hyl - ornrthr ne. Th| ) resr due S redr ssol ved in HF by 35

cool ing the reactor 9 = A Si A9 SRS untr"f0
AT T e SRt gg% CRPRSL Aol oS

50 M volune is reaqh es-abe'ioﬂ%am d Hip' AuntiBAB {1k biks! | qui d
state at [ERR thenldno medsefoamﬁtlmna re@tir! Tig t-hl’li)l‘bﬂﬁbveli‘nildrt obemtd by a

bath kept at [ orated by ’ES na rt meBN; rslrletharo thegas i 5
passed in for" satur “ g:gt sm h |s

renoved and the sol wemh:e%\/iamécﬁ B iépﬁhaaﬁh(lgnllaeme eﬂnﬁlcfuﬁl&tﬁt@ét—hb%),

resi due i s dissol vedhq dryﬁce mg add replag abuk?@md o
redi ssol ved i n*H20 ( ﬁl’ gf""ﬁl é@f?l&éﬁmpv @3&3’%}} ﬁgﬁ%&%\%ﬁsﬁgix- 8 40
cati on- exchange resrargtrg ;gaﬁgon,ed dividsh. The
colum 45 is fi md;uo\m&hddsomedinfﬂmm :ﬂmcrhmrs lqt:oehsupplmd omotarDo’L)veMQalq-s HC

15 m fractiong are csé nI-fv?as %ﬁxthﬁ}l@wﬁm gutlosrll WZ{O% %‘lg‘é]ir lqg ml f-gglon:are ! S
spotted on TL pl at é:oééi@d w rate 600 mlh. Every Sth fraction is spotted on TLC plate and ~ 45

developed with mnhydrm spray. Fractions No. 171—220 are combined and
~ evaporated to dryness in' vacuo, to deliver a mixture of amino acids, the main- -
component being R,S' - a - fluoromethyl - ornithine-2 HCI. For further
50 purification, this product is. rechromatographed on another column, made- of .
) Dowex 50-X-8 cation exchange resin (200/400 mesh). For development, the column - 50
is first washed with water, then eluted with 1.5 aq. HCI, flow rate 0.6 I/h. 20-ml
fractions are collected. The residue obtained on evaporation of fractions No. 521— _
540 represents pure R,S - a - fluoromethyl - ornithine dihydrochloride. .

55 R - ‘EXAMPLE 7 B
: Synthesxs of S-a—Fluoromethyl-Tyrosme . 55
A.) Preparation. of the Copper Chelate of Tyrosine Methyl. Ether.
- " 25 g of R,S-tyrosine methyl ether (128 mmol). was dissolved in 646 ml.of 0.2 N .
' NaOH at 80°C. and this solution was added to 16.1 g of copper sulfate pentahydrate

60 dissolved in 1600 ml of water at 80°C. An immediate precipitate was formed and -
‘the solution was allowed to cool overnight, after which it was filtered affordmg 28. 9. 60
g of the copper chelate of R,S-tyrosine methyl ether. _



devel oped wi th ninhydrin spray. Fractions No. 171-220 are conbi ned and
evaporated to dryness in vacuo, to deliver a mxture of am no acids, the
mai n_conponent being RS - a - fluoronethyl .- ornithine - 2 HO. For
further 50 purification, this product is rechromatographed on anot her
col um, made of Dowex 50-X-8 cation exchange resin (200/400 nesh). - For
-gevel oprrent the columm 50 is first. washed with water:; then eltited with
}5 aq. HA, flowrate 0.6 |/h. 20-m fractions are col I ect ed. e resi due
t 8 ned on evaporation of frar;aoz;sms No. 521-" 540 represents pure R S- a -

Eﬁ%ﬁ?%qgigﬁgﬁggﬁgy&# (t?helsﬂﬁ Qﬁ%&gﬂﬂd eJafyi Sﬂhéxe(o 064 mole) was 55 A)

Prepar at iagdeda 760k frin, tionak- 373graﬁs¢dmen bemt;,amb@f 25 g .of :
R, Sstyro§7%eaqn€qu ybmeidqegf | -t _ ,.fi %ma e%%ﬁnq m of 0.2 N NaOH
b\

at [ERR] §§1 .-5'- |fate -
pent ahydicgdido Bom temp dlﬂoﬂaﬁﬁ)@ hi’dth@ioldﬁ&h Gd’ma’h‘tedﬁ@ﬂﬁm An i mredi at e

preci pi t adntpevansre wmald Iamhbmdmms,dllqyﬂmnarvshwpw over ni ght,
aft%r whiwe s ?;lés' per 5hel.ate of

ﬁl{crqﬂa)ﬁ
t yr Oi? W t:' dtﬁgcggiﬁ?;a%it% t:s:ilssolve the above blue

stals. This reqmred an addmona[ 300 ml of 4 N HCI. Th2 sB tncﬁsva-thgndr oxynet hyl .
Tyr05| nettdbtle thEY(h 3 ﬁs-_lter ¢hihrqug] ’La @f '{gf t yr osi nes net hyl
eth e Il I,Efn 5 ,}iﬁ | f 3.9
' catlon-ex ( 5 itho4 | (;vh[@ga hen® SO qgl on o
G of sodiis a i o e as o G psciand 5.2 M of
pyri di ne ultmvioteo otrdphatoknete]). and\fhedfV ®sorbmg fre@r?ﬁlwe! ¢°@PF“|§J'F‘CQHU| tion, there was
- added and@%@rm]? 16rg-of pute fPraiegrempasyeeiyl 8RS e ey S i of pyri di ne.

Af ter he%;'ngaAcem%Jd%xyﬁetﬁyn iR MthyPkiRg the solution to cool to room
t enper at ur e 19.n gat RgSidiat 4 Bidpdxyniet! 1hrtyrosxmmeuhylmheon87r59naolmuels at 20oom '

t.enper at snspeusied im2ml of dry pyfidingp thep ‘é&‘ﬂ:gg é@)dgfous bl ue crystals

which werAftef P!P{‘?g% ﬁ%ﬁt_ﬂ;ggﬁﬂh"%ﬁﬂgﬁ ré?—&“’cfgﬁﬁ, -d 4 188 Yness i n vacuo.

After theo ﬂ?“eeaueol d 130 mierth edlution and ktirredaincoareconcentrated to
dry®ess, tempemaredotslsidi \Aenhﬁcm@oumw mlgf flc HO\follgwed bﬂ?‘ “‘?‘} | tr&ion the

sol ution Wl P lgly’cﬂcge'é’c‘} thand "%m'{' °Zﬂef§§lt‘§{§%§§éi 3536t s required an
addi ti ona} et gaﬁ fok ym:f - $ftbdide MEthyVesthek el with hydrogen
sul fide, deelter ed hr ough a di atormaceous earth filter aid and concentrated

%St SuS: ﬁgﬁgcgf ggﬁfg&&%ﬂ ;@%ﬁm qgﬁ,,fﬁg?@% SBTHEE " arer and

hen 2 \&mamissaved rl"ggllsblﬁﬁtﬁﬂwasth Wvicord |1
QUp ht ._o'rhe eq ISS E‘h ing fraction was
ded. 7, f of
congent r EEGHE. Gt 4 t.ﬂ,ﬁ ;'Ea%c"ﬁié oxymegehyl -

O Tl it
tyrosi ne ¢y, as ized PaR o)itn yhp Tyr osi ne Met hyl

- Et her 20 130—134°C. 'ﬂl&n?ot r(hﬁudﬁ&'rema and_:_ O R dcortc mtgdne net hyl et her
(87.5 mmﬂn thiy | et% gylﬁg hen 68 " - of

s ergﬁﬁgxﬂe%
acefpc. ?ﬁfs é,%lﬁé% tiﬂ Sq'ﬁl' @i@' :thtth@-%sﬁlﬁﬁm temgger ature,
the sol utyomﬂoma:&rdé&acﬁtht 360 aul dtliyl A Etate, Thetdnedr orgumipssoutidn aaeot r oped Wi th 2x

50 m t olqpacpatratE @WB@(@W% emere@;ss nol and 130 m
BRS Ex it R R

S)% -acetyl -a - _
hydroxymethyl - tyrosine’ methyl et er (Crop E), .mp 131, 5—133 5°C dec. Crop E " 45
was recrystallized from 27 ml of acetonitrile to give Crop F, 4.72 g, mp 130.5—
134.5°C dec. The mother liquors from Crop. F and Crop E were combined and
concentrated to 7.31 g (Crop G). Crop G was converted back to the free acid using
the method used to obtain Crop C and there was obtained 3.0 g (Crop H). This was
50 treated as was the initial R,S-material with 1.9 g of d-ephedrine. Recrystallization T 50
. of the salt from 17 ml of acetomtnle afforded 2.4 g of Crop J, mp 127—I 30°C Crop »
© Jwas recrystallized to 2.06 g of ‘Crop K, mp 130—134°C dec. . .
- Combined -Crops B and K (6.52 g) were recrystallized. from 40 ml of
acetomtnle affording: 6.06 g of the d-ephedrme salt of R - N - dcetyl - a - : o
55 hydroxymethyl - tyrosine methyl ether (75:8% overall). ' 55
The free acid was regenerated in the -same manner as ‘that- by which the S
combined mother liquors of Crops ‘A and B were converted to Crop C and there
was obtained 3.50 g of R - N -acetyl -a hydroxymethyl -tyrosme methyl ether
[a],,—+92° (C, 1. 35 0.27 N NaOH) _

(recordi rpgncﬂntratad'lteltt espéc _

60 E) R-a-Hydroxymethyl-Tyrosme s . o 60
o - 33 gof R-N - acetyl - a:- hydroxymethyl - tyrosme methyl ether was
dlssolved in 100 ml of conc. HCL and heated in a pressure tube at 130°C for 2 hr.



.25 temperature for 3.5 h. Acidificationwith 30 mM of conc. HA
foll owed by extraction 25 with 4x200 m of.ethyl acetate, and then drying

and concentration afforded 21 g of crude. product . Th| s was recrystallized
from75 m _acetonitrile yielding 9.35 g of RS- N - acetyl - a -
hydroxynmet hyl - tyrosine nethyl ether, np [ERR] dec. 30 D.) Optical 27

“Resol ution of ﬁSN—AcetyI a Hydroxyrret hyl rosine Methyl Ether 30 10 g of

R S\o/ N - acetgd hvﬂrnvvﬂBLh;d._L;u!ﬁéﬁé_nﬂ_hm_eLh.eL.aﬂLﬁ 12 g aft3

d- ephedri ne were di Taosohsin iwas Edhcentracid todtyinessothe réfidide digiolved im3Swmbof H,O,

concentrated to. dr{"rﬂ S‘%r;g' ggig%%z’lr{ﬂ‘tf [?ﬁ‘f‘“‘ %&ﬁ ‘gg,/&a%%ﬁgf‘m“;&hy%@rm

acetonitrile. Crys ;m';ﬁm ,.gngﬁst D@nfd- t of R

--N- 35 adetyl a-- n{n&ﬁiﬂz] tyrokiydroxynet - tyrosine nmethyl ether, np

[ERR] (Crop A). 35F £€ r stalllzedfrom40m of acetonitrile
Pl ing ‘%ée

affording 4.78 g of kllg wer e
conbi ned.and concenbfeaﬁ froﬁ hyde@dy Hm§| ﬁhﬁsg%%/egg&%me{hgpmy&sﬂ.ggvag 5N .

NaOH and 50 ml of [ERR]. The aqueous sol utlons Were extracted with. 2x75 nm
et hyl acet at e oThe aqueous 40 ,,?{3 ohgd and acidified with

(9]
5 m of conc. HCOl and ¢keg Bﬁé-irHeh@ futa “:é‘é ! 'aﬁiéﬁars%b@ﬂummd%?emm

ethyl acetate. The HrFiaﬂhtmn mhe raltueehm sdmthederiﬁr]ammal dpfoth? Mﬁe a Crop :

C). Crop C and 4.7 ic }’H&"(A@ B 19 7q)n'“5(§“ ,:SE) nd@r and

concentrated tg 12. n y-t ha’”ééé‘i 45‘1(%% ﬁtﬁ quld 15

acetonitrile to yi efdm ha}h p- b@fddel 6180 3ih tunaér oh a

- -AEEEy hydroxyrret One h min f Cro
was recrystal s“rpjlrgﬁ ﬁé@” rFli?xu:ﬁg 72

E 4
g, np 130.5- [2BRR] ce-a Qﬁen it WHdPlirthe flﬁlﬁ‘ln e@py dwn 20

conbi ned and concenﬁlheutredntll mraaxtaﬁdn)g\h (rCzamzay &es@mrfbedmbHdk to

the free acid using® g ° ai ned

3.0 g (Crop H. Thi i ad Rl P, ‘ési’ilgﬁsﬂ??ga'ﬂg‘ﬁ“‘e{ 3 ‘Jﬂ%%{‘aés ‘&f g“?{%&e ]

with 1.9 g of - ephmdfdormw Redmyst ahd ¢vapdra«am in ﬁeucﬂindtthereslahet refliix@dwith 301  of 25

acetonitrile afford Hﬂ fqny apethpr ith Darco, the

recrystal'lized to 2§ ‘fi“’ °"§}"%? .ﬁ ?Pﬁ &i} ‘?%g
intndema AN efutioh d of

(6.52 g) were recry&t dsZ e fal Q&Y

10

t he d-ephedri ri® sal t:hrgmaﬂagrapﬂy en acat lexchange- re§5 column af¥ éif Dowex
tyrosinemethyl eth )} fluants: 2.6 1 of FL,O, f°‘§‘”egn‘t’yv?as o rCQL(r'éé) acid
was regenerated in 151 Frgﬁign:béf e'%: ll@c@é@%‘nﬁ tf,};gar

i quors of Crops A amhs getocmevﬂfst entrdvn;lét?rmsoﬁn ngkakhefes: mbnﬂd&n ahdied

3.50 g of R - °hlV°-at ?eﬂtler 35
[ ERR] =+92 (C, 1. 35 y% @ ﬁ'@eggtia%g‘g; ﬁ‘jgﬁ#ﬁ ﬁgﬁ 05| ne
3.3 g of R- N- acey d- ou Y08 FtEX YoTRRtoY This &hb@ﬁidnﬁ peea er was

60 di ssolved in 100m|h1bltotfofmhnGnIC[aEﬁ@ecaihd(yhsat ed in a pressure tube at

[ ERR] for 2 hr4o 13 1, 602. 525

13 The sol ution was COY’]VC;@A@];;,{‘{V Céﬁ,},@ngdﬂhymla the residUe dissolved in 35 rﬁ‘o
of [ERR], filtered and treated with of p];/rldl ne. 2.11 g of pure R- a
- _'b_,yd_roxynet hyl - !
R R—C—COOR,

|
NH,

wherein R is a substituted C,—C, alkyl group and R, is H or C,—C,, alkyl.
2. Pharmaceutically acceptable acid addition salts of a compound as claimed
45 in Claim 1. 45
3. A compound as claimed in Claim | having the S-isomer configuration. .
4, A compound as claimed in Claim 1 in which the substituted alkyl group is

R,0

wherein R, is H or C,—C, alkanoyl,

0 | {]—CHE | %



tyrosine (81% crystallized out: [ERR] (C, 1.15, 50% aqueous

trifluoroacetic acid). The circular dichroism (CD) spectrum has the sane

sense as the CDof S- 5 a3 - pethyl - tyrosine F ) oo
S- a- Fl.uor onet hyl - Tyr,osi ne Fol | owi ng t he procedure of Exanmple 4, S - a -

fluoronethyl - tyrosi ne was prepared fromR:- a - hydroxynet - _tyrosine.
EXAMPLE _8-10"- ().-[ ERR] - FI kﬂm i(t c Acid
10 6.56 ¢ GT‘[ERR] met hyl gl utam ¢ dci d hem hydr at nat ed i

l'iquid HF sol igion by t he general t echni geee, sgescr i bed in Jour naI of the13
Aneri can Chemcar SocCl 970 :
substrate was di ssgt é%[i,'l "c nﬁ%}‘f&f rﬂﬂeés 2&# reaid :Eir%(?a ggﬁf}ﬁ?&%@a 2500 W
ultraviolet |ight WfrﬁQSll%)d;@’stallﬁed out: [&I.,|=0 Bé° \Mh ,|58% aqueous trifluoroacetic
fluoroxy-trifluor oaqmbtﬁﬁr@rcgmmlsﬁé‘sm(sse%rum a&@eﬁ%‘iﬁ%&s the ql?afof d 15 '5‘
form at [ERR])L’ was® pReEY - {t°%%e course of 80 min, under cooling in a .
dry-ice- acetone bgt)ls-a.ﬁfl&,eﬁ,etay[qtymrneSO mnute period with i rradiation’
under simlar conditiFole mamheautdwﬁul@nélExmm #a§ - dosforsmedpOFtyrRsinestddled i n 3
hours, continuing Bgepaed frem & rf’r‘|*l=¥§"°"¥,‘%“¥ nG™8H%- i rradi ati on. The mixture
was kept over ni ght -in the 20 ~dry-i oggxaaeipge bath, then it was further..
fluorinated @ith 3 m of CFOF, e(d);le-mmrbmcﬁﬁlgﬁxtatmuMMW t h i rradl ati on) - 10
Ni trogen gas was bl ovﬁﬁtﬁ%gY thvlsiet at?é’ %ﬁ* Pr“}he ia fagidnt and

the residue was ev ' sc' o Eodasi due
geg%] E ﬂdga 91( ) BG e w Gﬁso‘i&&' ue -

was di ssolved in 4 nfP d?Hfan Qrr; #H a 30D W ﬁlﬂhﬂblbﬂlﬁhﬂﬁufé‘e usderconc.

HCl was addedSand Sthengwh(blﬂneroxmlﬂu@'b-lmmededﬂf OE)tzem3 0@3&‘%{? ured infigeid 15

Lreatrent with 25 Lo YAtk SERUARID AL SR MR A i o and
the residue refl UX%&i&Wioﬁ. al mxﬁfd&sQGPCF w. sQﬂde@ﬂtQﬁ &frs, Qidg
period. After treawiktte smﬁ mrmg)andtx ed:a urimlxmmsw oo\&t tﬁrothdr hess,

di ssol ved in 200 m EH\‘ICW @% w o {%%3 2 %%“‘% yrbo”emovar 2420 _
hours in an oil-ba vably s gave -
a residue whi ch Wapesidhewa &aﬁv%uﬁﬁs vﬁaﬁ%%%;mm .stsauecinu infd Bf édkc. HCl o
chr omat ography on- arasaidecbmdehc ewaetsﬂwedfdr@hwt 63rhetus. ehft Q)!ttmnt thDowe
30 AGHO0- X12 (Fesh ??U’P ﬁ Ry ﬁ}@“&d 'gm% the @g 2 N-ads
HO (1.5 1), then m e uma hUﬁEﬁmWaS
nonitored by a r ecesratéulggsslthbeabr ﬂmﬁummanbﬁ-b ket aaloo-n—mss omitfolnureracuo\z\er e

col | ected and_ 20 ftca%nyn@ﬁsave@mw@@ _exch\*l%ql%olr anz%s,qndlj o&gg

absor bi ng peat. M%Eﬁ‘f?‘r f‘&h@ uants: Vo) '#é%‘bwﬂ c1 S0

dryness to give of 6 | effluen Ea m i

| i beration of the ammmmgam a!lt206tdm 45- m&acdoswb%fﬂmt wwe p@b ) fra?wgls,
0 c S! T S

filtered, an thencgfgﬁid%e ol d@’ Ea&'ﬂﬁe& pgpest, ln‘t%’t qigt ani 95

ade. For’ '

: ness
acid. 0.7 [E cr }{ dnﬁérq:o?'ﬂg i:‘he%%dbt cfdlthis alssﬁ) :
ti me-dependent i nhafd filered)hn eﬁmﬁenacok e o mn&xbn lvasenetmglutamlc aCld WHAT WE
CLAIMIS: - : 0.7 H,O crystallized out of the solution. This compound is a time-dependent 1 A

conmpound havi ng the"hfbdfthﬁgé“tf'Eﬁlﬁf‘d\ﬁﬁ%aﬂeqxﬁlaﬁ is.a substituted [ERR] alkyl
group and [ERR is H waATERE ceAllis:—2. Pharnaceutical |y accept abI ‘e aci d4o
addition salts of a cbrpeempbuad hoiing thetragla - in Claimil. '
45 3. A corrpound as cl ai rred in Caiml ha&{q;g the S-i somer confi gur atlon

|
_R-—(l:-—_COOR
NH, '

wherein R is a substituted C, alkyl group and R, is H or C,—C,; alkyl.
2. Pharmaceutically acceptabie acid addltlon salts of a compound as claimed

45 in Claim 1. 45
3. A compound as claimed in Claim 1 havin the S-isomer configuration.
4. A compound as claimed in Claim 1 in which the substltuted alkyl group is

. R0 - -

wherein R, is H or C,—C, alkanoyl, -

0 | (} ]l 2 | . 50



4. A conpound as clainmed in Caiml in which the substituted alkyl group is
[ERR] wherein [ERR] is H or [ERR] al kanoyl, 50
[ FRR] 13 1,602, 525

M and irradi HeNcHGH

13 The solution was concentrated to dryness, the residue dissolved in 35 ni
o H20, filtered and treated with 1 m of pyridine. -2.11 g of “pure R -

osine (81% crystallized out:*[ERR (G,”1.15,
aqueouﬂmm{mu‘muwlanﬂ!l acid). The circular dichroism (CD) gp@t‘rr um has
% spre sefise® as‘tfe @D of S - 5602-525a - methyl - tyrosine. F.)g '

'S [ERRI-FIUOF omret hyl ™ Tyr osi me- The PLote

" - fluoronethyl - t§a :
terSI ne. EXAIVPLE '8 10 ' ”"a- Fl Uor onet hyl gl ut am c
Aci d ' 10 6 56 g of [ERR] Hrethyl glutani ¢ aci d

heni hydr at e was phot of | uori. 'fled in liquid HF solution by the general

- techni que desgodrtedcHp-, N Nel-the-épLegan Chenical: Society, 92, 7494

~ - (1970) and 98, 5591 §19767) The substrate was di'ssolved in 120 m of | i quid
- GH 25 AP -or@ﬂzt-eﬂq—r%-source unider 15- i
stlrrlng whi l e fl uoroxy- trifluog , ane ([ERR]) gas (3.0 ml "as rreasured
._|n'I|qU|d 15 format [ERR]) sell in the course of ‘80 min, ‘under

: coollng inadry-ice- acetone bathj After anot her - 80-m nut e perlod W th

« -irradiation under gy l'ar conditions, an addi ti onal  simlar dose-of CF O:

¢ was agdded i-n 3 hourls, continui ngﬁwrth the stirring, cooling.and

irrad?ation. HROCTICH-ufH S 6N BderGHgHEH -rCHlreClg ~dry-i ces acet one
bath, then ity v.%s__é _?gr quorlnated (wth 3 nl ‘of [ERR], "added in 20 5

] hours with irradiatio Ni t roggn gas was ‘bl'own through the sol ution for

" renoval "of the sol vent and the -/.\ due was evaporated with 2.5 N ag. HC
~(2x) in vacuo. The residue was d ol¥ed in 40 M of water. To 10 m of
“this sol ut h.mm,lﬁmt of conc. HCl was added and the mixture was refl uxed for
“about 68 hour% A-eintpennd ssekimedrit Clirh U i?Ghich the BebistitoteGalkdl gredpds f i | tr at e was
evaporated in vacuo and the residue reluxed with 300 25 m of conc. HCl:
for ot her 68-hour peri od Rf r.tre 5 With Darco, the sol uh) on was:
evaporated to dryness d| SR,01- CHs 1 \m of ,conc. HO and heatetf in a j
seal ed gl ass 24 hoursin an otl-bath kept at [ERR]. Evaporation: in
vacuo to dryness_éav‘é:z a regi-due whi ch ? dissolved in [ERR] and subj ect ed
to elution 30 ography on_.a.cat\.on- exchange resin colum, made’ of
360 m of Dowex 30 A@_ ' &(-Aﬂmﬂlt,s 2.6 1 of [ERR],
followed by 0.1 N ag 1'5 1) hen by N agq. HC:. Uv- absorptlon of
the effluent was nonitored by a recording Wit 206 nm_ 15-m fractions of
ef fluent were col Ngcted and 20 fractl ons, - correspondi ng to.the first f
ul traviol et absorbin peak, were conbi ned and_35 ‘evaporated in vacup
to dryness, —Sl‘\ha{'acﬁh‘uﬁﬁeﬂéet‘hﬁ Q¢ uthhitHeae Pl -~ 35 hydrochl ori de. For
|.i beration of the am no acid, t@ﬁjﬁﬁz—dl ssol ved in isopropanol . _

o . B
15 6. A compound having the formu_ia_ _ ' _ 15
. cu @ .

Rzo 3 - 1 .
_.Z >— » CH.,,=C=— COOR
Rzo | 2 I 1

’Iﬂz-

) 4, S - a
' hydroxynethyl -

where R, and R, are as defined in Claims 1. and 4. respectlvely LT >
7. A compound as claimed in Claim 6 in whlch R, is hydrogen and R |s Hor '
' ethyl
20 8. A compound as claimed in Claim 7 in which R, is hydrogen . 20
9. A compound as claiméd in Claim 8 having the S-lsomer configuration. _, S
10. A compound as clalmed in Claim 1 having the formula C

- CHzF

]_OI -C— COOR

11. A compound as claimed in Claim 10 having the formula



and filtered, and then propyl ene oxide was added.
[ ERR] - Fl uor oret hyl - gl ut amc acid. 0.7 [ERR] cryst al i zed out of the

sol uti_on Ind ] 1l ut 3 AC]
decar boxyl ase. 40 . V\HAT VE CLAIM I S:

40 1. A corrpound having the formula [ ERR] \/\herel n R is a substituted [ ERR]

al kyl group ‘and [ERR] "is Hor [ERR] alkyl. 2. Phar H tabl e 4
aci d addi t™®n salts of a conpound as clai med 45 ”Hmmmnﬂlll Ilmﬁm
45 3. A conpasind as clained in Caiml hayigg,4 he Si sorrer confl gur ati or5 :

4. A conpou
[ ERR] wherein [E‘RR]

FERR] 50 |

50 14 TR @05 ' :
14 [ERR] and [ERR] is H 5. A corrpourgﬂ;_ grred dn - Cla|m4 in which the
substituted al kyl gr qgﬁ g ﬂas claimed in Clalm 11 having the S-lsomer configuratn[)ERR] 15
6. A conpound havi ng 1Bh& cofpdiadas claimed in Claim 1 having the formula '
15 [ERR] where [ERR] and [ERR] are as defined in Cai-ns | and 4
respecttvely. 7. A conpound as claimed in O ainf8Fn which [ERR is
hydrogen and [ERR] is H or et th,N-ZQH,—CH,—CH,ﬁC—étO‘(S}FDOUHd as clainmed in-
Caim7 in which [ERR] is hydrogen. 20 9. A conpound as
clainmedsin Cl.aim8 having the S-i'somer_ confi gurEﬁhon 10. A conpound as

clained in d a' m I hal\('ﬂgoﬁlﬂtﬁm&gg Eﬂﬁhﬁd Lt‘F&gm iﬁhavﬁngg&ng c%ﬁﬁéﬁi‘a@ibpd I n

Claimi10 haVI ng t he flGJ’ Aébapound kb claimed in Claim 1 having the formula
1,602,525 ' 15ea2 A corrpound as cl ai med |n

Caimll havi ng the S-isomer co%% 13, A ound as clainmed in:
Caiml having the fornula CH2F N\SH2- 2CH{- C- . NH2 5 14,
A conpound as claimed in Caim13 having the S t&onmer  configuration. 15. A

conpound as cl ai ned |1ﬁ ACkompeund #athm? inHglaimol5rhaviag the S-isomer configuration.
7. A compound as cl d in Claim 1 having the formula

is Hor [ERR alkgnoyl,

: HO : o
' . ‘I’“zl’ ' - _ .
10 ’ ) Q CHy— Eﬂ’—-_ooon ' 'lO

18. A compound as claimed in Claim 17 having the S-isomer configuratlon.
19. A compound as claimed in Claim 1 having the formula

b\:]— cn,— &— cood
3 ta,
s C20.A compound as claimed fi m ‘Claim 19 having the S-lsomer configuratlon.
. - 21LA compound as clalmed in Claim 1 having the formula T

' IﬁIH ' CH,F

|
H, N—C—ITI—CH,—CH,—-CH,—C—COOH

|

H NH,

22, A compound as claimed in Claim 21 having the S-isomer configuration.
23. A compound as clalmed in Claim 1 havmg the formula:

(I:H,F N
HOOC—-CHZCHZ—(lt-—COOH
NH,

20 2. A compound as claimed in Claim 23 havmg the S-isomer- conf“ iguration, 20
: 25. A compound as clalmed in.Claim 1 having the formula:

CHZP

NHZ o

i




[ERR] 16. A conpound as clained in Caim15 having the S-isoner
configuration. 17. A conpound as clainmed in Caiml having the forrmula HO
[ERR] 10 18. A conpound as clainmed in Caim1l17 having the S-isoner

configuration 19. A conpound as claimed in Claim1 having the fornula
[ERR] 20. A coiﬁound as clained in Gaim19 having the S-isoner

1 gurat mlumunmuu f comouna 8 elEl TR g iRgnethe

_CnN‘ CH2- CHZ- -& 1.602.525 ‘NH2 22 A corrpound as

e - -1 SOME und as
clai ed 11 G B} pory 3%?&@@% &:ggm%g@ ST N2 20
24. A Corm% a@e%usﬁual h bREHTRAthC @NT i gur at i on.
20 25.. A C(plmmaénitneﬂymbapmbﬁ dilment] ai'm 1 havi ng the fornul a: [ ERR] 16 -

1, 602 5525 28. Acomposltnonasclalmed in Clalm 27in wﬂ@hg@salgcm%m thes clafmed in

CI aim 25 hzi?ff“r‘f!j‘ the S isomer ‘confi guratl on, 27 ‘A phar maceuti cal

conpasi tion cont ai ning a ~‘lm.,': of C or a pharmaceutically

acceptabl e aci d-addition s@b" CH Je@g-ertdoe{ with a pharnaceutically

acceptable 'diluent. 5. - . 2 Az=/A co ition as claimed in Claim27-in

whi ch the S%;qd gom&&)ung has“'iyge 5. foi;mj & ERR_ where [ERR] is H or [ERR|
al kyl and [ERje ReisHit of & | ¥ 0 a clal ned in=

A e ke f SRR 'ﬁ&'é‘“t"‘ﬁé°"i'&fb§m°°'f‘6‘?“r‘?gf' the

10 [ERR] where ERR] 1's'H of- [ERR] al kydy. ¢ 30. ‘A conposition as clal med in

Claim27 in which the said co nd hasl the fornula 15

[ERR] 31. A process for preffd . 7 CotfptMd -of A aim 1 in which [ERR] is H

whi ch conprises fluorodehydr ox'y atl on d¥2a corrpound having the formla

[ERR] where R, is H or C,—C; alkyl.
[ ] : 30. A composmzm asB claxmed in Clalm 27 in whlch the sald compound has the .
: formula L : . .
. CH,~¢ = COOH o _ :
5 {:]— 2 Eﬂ v 15
31. A process for preparmg a compound of Clalm lin whlch R is H which - .
comprises auorodehydroxylatxon of a- compound havmg the formula R
- CH,0H
I : T
R—C—COOH :
NH,

by treatment with sulfur tetrafluoride in hydroﬂuonc acid. P
20 " 32. A process as claimed in Claim.31 in whlch Ris . o

| .3"1 @—wz .

_ cnz
H2N-CH2-CHZ-CI'12' [ ’ ) .
RO - O N=CH _ ~CH . —CH . = o . )
W“’"- R o o

H
n .
HOOC~CH,~CH,~ - 3 ‘ _. j‘l — G er

BO

25 o : 2
o b’q;' . : _2



by treatnment with sulfur tetrafluoride in hydrofluoric acid. 20 32.

A process as clained in daim31 in which Ris [ERR] 25 17
1, 602,525 17 33 A process as clained

in daim32 in which Ris [ERR] 34. A prcess for prepar| ng conpounds @

haV|ngtheJiorw1a5 > s anf.
aryl group, gonprising reacting a conmpound. havi nng!!lill | \}Hm [ERR] i
liquid HF%ﬁ"tenperatures rangi ng from [ ERR] to [ RR] or

[ERR] is presgnt in the reaction.system 180,525 35. A process as 17
claimed in Caim34 i 10 [ERR] and the
added conpound is [-ER%] Wég&§ﬁ-s?azné§slg Cé%'m %2 1; -Whéhlkn'sCI aim35 in which R

is 15 - 2SN, 0§ clginmed in Caim35
i n which the For mul a |V and v : som?r configuration.

38. A corrpound as clainmed in aim 1, when prepqred by a process
substantially as herei nbefore descri bed I n any q 2T he foregoing - .
Exanpl es. For the Appli cafipCHpCHYEING 8 B, rfered Patent Agents, 10-
Staple 1nn,” London., YCaVpréf foPpiephriid cfog,Eo,jﬂgg hdViHgGRd Worauist ati onery Offi ce,
by the Courl er Press Leam ngt on Spa, 1981 Published by The Patent Ofi ce,
25 Southarrpton Bui | d| ngs, London, WC2A | AY, ?Hﬁlf)m whi ch copi es may be

obt ai ned. 5 R'—CH,—C—COOH (1) 5
_ . 11; H, . .
- where R’ is an aryi group, comprising reacting a compound ﬁaving the formula
| ~ CH,OH— |
R'—CH,——(I:—_—COOH. S )
NE, |

- with SF, i in liquid HF at temperatures ranging from —80°C to 20°C in which BF or.
AICI, is present in the reaction system. ' :
10 35. A process as claimed in Clanm 34 in which R’ is : 10

LD 0 O
@[—I @7
T

and the added compound is BF..
36. A process as claimed in Claim 35 in n which R' is

s O _@ (\:':jl_ ._ 15

. : 37. A process as claimed in Claim 35 in whlch the Formula IV and V
.compounds have the S-isomer conﬁguratlon
) 38. A compound as claimed in Claim 1, when prepared by a process
' substantially as hereinbefore described in any one of the foregoing Examples.

For the Applicants,
D. YOUNG & CO.,
Chartered Patent Agents,
10 Staple Inn,
London, WCIV 7RD.
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