WD 98/ 31657 PCT/ US97/ 24066
PREPARATI ON OF [err]-AM NO CARBOXYLI C ACI D AM DES

BACKGROUNRy§%s/3; | NVENTI ON The present inventipay, /Ugbﬁ%ﬁ& to a.
process f.or producing 5 [err]-amino carboxylic acid am des. am des-
are--useful as PREPRRAGTORG ot %&MNd\l'@LﬁﬁfF}NM@%dlﬁi SeENES i C

- phar maceuti cal conpositions usefu [ he tTreatnent of .

cardi ovascul ar di seases BACKGROUND TOF mmn as wel | as gI auconma,

R

agabnst ~ang-atmdnei rcal:tbo:aybm eatidasoprdess.or--Such- amides-- Soevassfnal as..

Drocesses LREHEALRY ALNOL AT AR ed _porefaL %%E;fberfaﬁ}rgacﬁé‘i},véjgﬁ?llty----«..-.--...

~suffer fromvarious sadvant a

the requi r epEpOSAt igmsy usedpd :!us the tmeattn@nstynf- mr@mmwlancdmm@a

| sol ation §6ReMRSng Of}?}&pertensié’ﬂte kg tRg1an des Iglau&elnased d i E £8D

et al., Zhurnal Khimij, 20(7), p. 12431247 19841 vvhere the
prepar at i ofetinopatdy ;anR R e sLIFRE Je?ﬁn%)fn no &8 dea¥rIFRLAE, -

cof pespondpRari@icelrtical co@pw@mbﬁsl @Eemmmawgaﬁeagoﬁw);lbn éénelcfn@r m
of manganese 20 OXl ction tines are critical, as

| onger agalP@&claln&?'otqﬁer%gs"q gﬂ;[g % R%tee i YRPRESFS9 N additi on, réversion

to the startingCoyzesitjdmal gprdo&essas dax other preparat:.on oﬂncuz-hfm:.no

3o B %é%@ziﬁ%ﬁ il CFORT various| BilthAtasds? -
reaction oﬁnaﬁ@ncmoﬂ.pwwié tmqﬁmndm the rem@remﬁnth@fmmmﬁefeepﬁ an

al gghol . Thqm Apmi h&tl@ bdute, andj'&ﬁﬂﬁl‘(’-ﬁg ifoTabibéanebnandsl.s thge
treated wi th anhydrioys HC tirred a roomterrperaturefor 24

hours. Th&Op&&citipFhe amideg x’t%r&l?gf?ﬁ%ﬁ - Bf F*Q%é&‘of’or ebn@&lrourdh
i mi date esbegadQ Khimhygroehypyipsle 1z F-qraued (agsan whéeee gk rapairitt ion

deconposes _upan a ication of h to th ar r.espondi am de
and an al kgt o aninoanidtE, 200§ X Po o188 Fir8p el U IAA SR OC
t he amdéachnidiriles using mahg&nePet ddV)Non 5;1%24‘.68@ mfsoﬂacm@se

sypphesi s fsﬂﬁheg"gis td ves éé&@%&oﬂ Ay oéréhg %c%tle sgkt

amnonitri usi ng concentrate UI‘I C acl | ovved Yy treat mant
with reagivdAta tafest Aeadeker BEEi BRINPt ACERI orlBt At HSHpERhon
met hanol . ¢BOwWRKE st drt inhgTRiyRbHIAR TR ihdli 6B L @ Soccur . WO
98/ 31657 / US97/ 24066 ,

Another somewhat analogous synt%T tic scheme is disclosed
in Johnson, et al., J. Org. Chem. 27, p.798-802 (1962)._.This ...
25 method involves the reaction of an aminonitrile with ahhydrous
HCl -in the presence of an alcohol. The aminonitrile is
dissolved in n-butanol and is then treated with aﬁhydrous-HCl

and stirred at room temperature for 24 hours. The reaction
mixture .is then refluxed for one hour. The imidate ester
30 hydrochloride is formed as an intermediate, and decomposes upon

the application of heat to the corresponding amide and an alkyl"’

chloride. Alkyl chloride is formed as a by-product of the .

reaction. . _
U.S. Patent No. 5,352,788 discloses a synthesis that

35 involves the hydrolysis of the oxalate salt of the aminonit¥ile

us1ng concentrated sulfuric acid, followed by treatment with
ammonia and then extraction with chloroform containing 5%
methanol. However, this meth_od has many disadvantages.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention can be used in connection with any

a-amino carboxylic acid,. provided that the corresponding salt

30 is insoluble in the solvent employed. Suitable «-amino
carboxyl:.c ac:.ds include val:.ne, glycine, alanlne and leucine,
- with glyc:.ne, ‘leucine and - cycloleuc:.ne ‘being particularly

preferred

The amino nitrile can be ‘virtually any oa-aminonitrile

35 " corresponding to the a-amino carboxyllc acid desired, and can
be prepared from the corresponding ketone by conventional means

well known to those skilled in the art. For e’xampie, the
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High excesses of
water lead to the production of the amino acid rather than the
desired amide. The reaction mixture is then cooled to a
temperature in the range of 0—-50°C,.- preferably below about 30°,
most preferably to about 10°C, and a suitably strong mineral

30 acid is added while keeping the reaction temperature within the
aforementioned range and preferably below about 30°C. Higher
temperatures tend to result in undesirable side reactions.
Suitable mineral acids include HC1, HBr, H,SO,, toluene sulfonic
acid, methane sulfonic acid and trifluoro acetic acid. Since

35 excess water is deleterious to the reaction, leading to the
generation of alkyl chloride, for example, it is preferred that

the strong mineral acid be added in anhydrous form, especially
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20 - The theoretical reaction mechanism can be illustrated as

follows for the preparation of cycloleucine amide:
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_ EXAMPLE- 1

The amino nitrile of cyclopentanone was prepared using
30 methods commonly found in the literature. The amino nitrile
of cyql_cp__e_};_;_apqne (40 .00g, 0.36 mole) was added to a 500 ml
round bottom flask equipped with a mechanical stirrer, 'a
_thermocouple, and a gas J.nlet ‘tube. Following the addition of
131g of d:.methoxyethane (DME) and 6.55g (0.36- mole) of water,
35" the reaction was cooled to <10°C. .Anhydrous HC1 (53.14g, 1.46

moles) was bubbled into the reaction mixture keeping the
- reaction temperature below 30°C. The HCl was added over a 60.



the acid with an al kal i ne reagent.

EXAMPLE 2 10 2.8 g (0.05 nol) of anhydrous, liquid
gl yci nont tyg) di ssolved in 1, 2-di methoxyethane in a 125 m
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was added ithemcipdrwioh amdalkalinel raggbath was 25 renoved. The
connecting tube and flask were attached to a condenser, and the
flask was cooled in the ice bath to coll ect I sopropyl chloride.
The reaction nmxture was heated sl oW BEXRMPLE 2 about 60[err] C when the
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_ EXAMPLE 3
20 Isopropanol was placed in a 5 liter flask equipped with
a stirrer, thermometer, gas inlet tube and condenser. The

flask was cooled in an ice-salt bath and HCl was added from a
--cylinder until saturated - 600 grams absorbed. Glycinonitrile
hydrochloride was added in one portion and the cooling' bath was
25 removed. The connecting tube and flask were attached to a
- condenser, and the flask was cooled in the ice bath to collect .
isopropyl chloride. The reaction mixture was heated slowly to
‘about 60°C when the isopropyl 'chloride started to collect. The
temperature was raised to 78-92°C and held there for 3.5 - 4
30  hours. After cooling overnight, the resulting solid was
collected and air dried. 309 g of crude product were obtained,
resulting in a yield of 93%. 37% of the isopropyl chloride was
recovered.

35



2. The process of claim1, wherein said organic sofvent Is selected-

f-rom-the -group-consi sti ng of dialk ] di al kyl ethyl ene gl ycol
ethers and secondary al cohols. 5”!"mlm,ﬂ",'”m”ilflmr ocessyof ’ o
claiml, - WwwosM6Fai d organic solvent 10 ' i% di net hoxyet haRET/USIT24066 . ~~
4.. The process of claim1, wherein said reaction is conducted in a
cl osed systWmat is claimed £S: The process of claim 1l wherein said strong

m ner al - agid i pydcess! el orddkind an a-amind. calffoxybiesacefdl

claim1l wherejn said stnon%gn1nerah acid is a@hé rous hydrochloric
aeid. - - amide, @gOMPEdSING: FERFARG i 7ML hBr “Eonpr iy ToRtABTPng
'sar"'d-—sai"t;ﬁﬁsl;ﬁgf@@j:%ﬁat-da---*n\{nt- han palesenicee ofeagerdr and an organfc Shdvent
process of claim 7. _wherein said alkali ent. LS g netal
Byarex de, forwiltén the' gebubifotudit  BF BRIETMAE precipifatls, T
C?rboxyllc ' 2.acTdeaprdeess gof yclaimi He. wherein said gpganifespivests
of claim 2, w | S8 ¢ Rman ' i dian i

clai t AN 6AERQYYhEC S¢i digNikgAa | 8thers,
gl yci nam dej.'%g?e%&' l f%m Thgrgoru(?cecs:s égf c?ai m5 N erei.n sa?gs
a-amino  dialkylrebRyleeeaglucadi 8EREESgRPE AEAPAEATY alcohols. g3
The .process . of zclarHe pr¥wbessi 8f &dhim 8; aWhéPein said eoghakyl selaehd
am de is Ieyctne,aqhde; hane. . C13. The process of <claim 2
whet@in sal® @IBRFRE¥¥EERANe 4 hoxylic acid amide is |eucine anmide.
14. The procesg. ofThel prockssherfei alasmi d ,a-wmerein said  xeaduvdoni és

acid amde is_Leucine.an.de. 15.- The process of <claim 1
wher ein 'sa?and39§ﬁ$n%ﬁnh Slosegaﬁggggprc acid amde is cyclol euci ne am de.
35 - . 16. 5The Theoqusecess. oflalaip dhetheneinsfaich-Hxeeg mineral
carboxylic g%g 28 Hear-dchybkobeyeipe am.de. 17. The process
of claim5 Whersin sard  a-am no , : 6
VO 8%/ 31657 6. The process of claim 1 whesepn &pid Hggong mineral
car bf)xyl i({ aﬁ%d 2p1 dahiyareue! b ahir@bh&]?&libdacid. 18. The process
of claim1, ergin 1-6 equival ents -of. acli re. d Jpan
said nitrile. 7." dhe 1@%5%%3 onttprc&taé'é% Yot félﬂfgih%r,lgoaﬁg%%gﬂsoﬁgggég}:\gggent

of 5 watersasdpsaienbfbaséed epddeswildhniaty @lkaline reagent.
8. The process of claim 7, wherein said alkaline reagent
. 20 is alkali metal hydroxide.
9. The proceés of claim 1 wherein said @-amino carboxylic
acid amide is glycinamide. '

wemremem—— . 10+ - The process of claim 2 wherein said o-amino

. carboxylic acid amide is glycinamide.
25 11. The proceés of claim 5 wherein said e-amino

' carboxylic acid amide is glycinamide.
12.° The process of _claiﬁ 1 wherein said c¢-amino

carboxylic acid amide is leucine amide.

13. The process of claim 2 wherein said o-amino
30 carboxylic acid amide is leucine amide.
) 14. The process  of claim 5 wherein said a-amino

‘carboxylic acid amide is leucine amide.

) 15. The process of claim 1 wherein said o-amino
 carboxylic acid amide is cycloleucine amide.

35 _ . 16. ‘The process of claim 2 wherein said a-amino
carboxylic acid amide is cycloleucine amide.

17. - The process of c¢laim 5 wherein said o-amino
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carboxylic acid afiide is cycloleucine aride.
18. The process of claim 1, wherein 1-6 equivalents of
— ... acid are added based upon said nitrile.
“_“““”“"m“““““"igrmmThemprOCQSS;éfUClaim 1, wherein one’ equivalent of

- fe- - wWater--is present based. upon said nitrile.



