0 034 876 Description Background of the Invention The invention relates to
am des of L-aspartyl-D-al ani ne, L-aspartyl-D-2-aminobutyric acid, L- 5
~aspartyl-D-valine and L-aspartyl - D-ner ggly' 89ehi ch are especially useful '
Vi ewAof thej,gcrgb% nt sweeteni ng propertles rret hods for their use in foo
and edible corrp05|t|on containing them -In U S. 3,492,131 certai.n | ower

al kyl esters of L-aspartyl-L-phenyl % |dne vve're found to be up to 200 tines
as sweet .as su@Pos\enmrdretamsbm shibsst oF ti b| tt fIavor not es

whi ch det r 3FEEY-B-raine éawh-@parm-owfomml waweetee oS A3 f‘*’"%“"’mese

~conmpounds Wer g, gtgt%%’g@; T fAIthein ubmincfoous| deanbid Qtac%xtvé'%\i:\v b,

aqueous Sy20CetiffestHs@wh %s@ﬁﬂﬁ? ;‘P@rsrqﬁ.mqmﬂ Eﬁpﬂﬂiarﬂﬂld Weratou ® be up to
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L- aspartyl®? daﬁf‘spg"’ 8] m«hmte;i;gg; t her eo paiCily gt the neutral-acidic

L- aspart ylaidnirdl ajBlc easmmalmem le§t8rs QFf - ) 125

times anscrmwggfp :f f:fatlj 1fw here° gs%ﬂc'a"" E;éfqeavlsq;amargamp,ropygqsw h%g: %&‘%Dl
em t iro] &80 Bhvk4tdD K dgak disg rtaj,n angldes

fh aspartyldrsﬂ°§ﬁda‘i?rtﬁ'é agtides ok Lfaepg:ul-a-a[aﬁhé bt g‘gsﬂ Eﬁm b8t 74 EsaﬁE?MﬂIWﬂabdﬁryl

n-propyl, isopropyl, n-butyl, isobutyl, secondary butyl, cyclohexyl .or the

.carbon residue of the met hyl estemns,of glycin@ d-alanine or /-alanine, The

nost po¥ent conpounds were those \&rein RL i § one of the above but yl

groups of cycl ohexyl, having regfechicvelNy s _¥06-\125 and 100 tines the

sweet ness of sucrose. Since thd n-bullyl am de was NH8tind to have 125 tines

t he sweetness of sucrose and tK®QrsoButyl &Hgl secondary butyl anides are

100 x sscwbee R'ii§ meByI, GARE! 5‘3&' hat the 30 potency of these anides is
af f ect ed monlreﬁldbyoﬂthmw s E&o _‘,",, eo _a,an °'315'W‘|’““Q* eyalohexid] @rthd ,
and 't hat ?Sdeemnaﬂ' ig gvrmnesamerbutyhgm Pha

Lw mg% cl§nfvemhe
sweet nesss 'Sg‘ﬂq SEJrﬁé elmatreddtylamid‘é aﬁ,u
- not:: rrewalg‘(;tgn ofsthaeg': “‘,’ cts ! m'tamlwrﬁre 1@k Su&o%n(w;stcb eze etnes
degr ee oftha;vsaeétn:esﬁorhéhs .ﬁstl?@g mla" ‘E‘{f@bfﬁﬁ qaebon atorts in the audpuegr@@mrr a{dy,
It]is the preci se spati al arrangeme f' rﬁ"d@%ﬂb%‘ﬁqswewncv R, that is ,
critical . It has been foundé;tehat cer t Sinmary aspartyl - D-al ani ne anmi des Whl ch
are brang m%ﬁ‘ Aoy, b‘bhummamu(“sha 6P R sBb SFthdSALL LB
ni t-r.ogen pakci ,,gfgg l@foéme o awﬂﬁfﬂea'mnebm:hssobutbﬁttae a@-a B,erit?h 3 the
carbon aaml#mmmuﬁd EY s'whu&ﬁﬂ 'g , Q'Gsc"t'ca‘ 'Wﬂab$enthdMaQS&&tn L-
i nvent i oAM{se itodersatom) dnaliafo braaawc f# af5n g gggg S5 {49 caron|atam breriagitie
certaip B Vaﬂfaa artyl D- al pha al kyI al pha-am ne agﬁadcaﬁti%émsd'é‘ses\mffth

have . une&pgq ep cerirchrarmhel! aiidesiof €Qsda -;,l.g,q,e,esgnr

flavor opaabrcy hﬁasaratfresﬂer‘ﬁ L@E?e TR 454 dlpentces ol hhaveeabaEon s‘f&%&fd"
have sur undsnon'g eys rg gl$th Iskabli¥y ﬁgﬁi LA °p£9W°WBFWWdeT®qmm°$;H ens
over th 'ﬂamvge avstbmsrevemsﬁthé ﬂ@&bte%y a?‘e&%gdﬁ“ fyateds ©yerttesipH range

terrperat"h ?s'l?send i n k| ng and conventi onaI f 00 bakl’"@caé‘g§f’?i’§""°1"ﬁ‘é‘°°d
.+ conpounds o °°Wéﬁ the [ventign f19¢he L-asppayDydmibd soid d1fepadd deésnﬁmelfgﬁ. JAM des
©of"the fornula [err] and. the phygiol ogi cally acceptable cationic and acid
addition salts thereof, wherein ?err] is mat hyl, ethyl, 55 n-propyl or
~ |'5_;_.opr%py| and Ris a branche?ﬁg@ e fromthe group consisting of
enchyl, _ ' il NHR " _ .

CooH O R
and t
- nprof;s'p:;/s'g:?;ca:lvaac:egtable cationic and acid addmon salts thereof, wherein R® is methyl, ethyl,
d|lsoprOpylcarbmylpyd-mgthyl-sz t;;aar:g?:c: n;ember selected from the group consisting of y;e:ch;l
9 4—d|methylpentan-3-yl yl, d-ethyl-¢- -butylcarbinyl, di-t-butylcarbinyl, 2- -methylthio-
3 4
60 R R :
(CH,). =
. ~ (CHg),




{ diisopropylcarbinyl, d-nmethyl-t-butyl.carbinyl, d-ethyl-t-butylcarbinyl,
~di -t-butyl carbinyl, 2-nethylthio- 2,4-dinmethylpentan.3-yl, [err] Q, 034 .
876 where at |east one of Rierr], Rerr], Rerr, R.err] is alkyl h@g
fromone to four carbon atons and ©h@34eB8Fiéder are hydrogen or al .
havi g f ryoRBrOfGedsCore A s, RARD AP %& Q % S0 SR C = 0 or CHOH m
IS zero, Hydrogen ot alky! Having fr@cﬂd)n@tcg}g mé;’%% ;éori{ﬂsgg(ti: ué,ﬁgrob Oat,g“e%mrtgﬁg n?nl\rj‘ ﬂ?rd:f: n+
p is not GRedves: ntahdp ad;eatthars 112, 0f 3 bitEthe 8irMOM AbW ot bidatsl RAA :7th3{u%{ Stkhe
Rlerr] saﬁ:‘g‘é_ s ip §° §&tR® @nab B e mot dreatersthan shnghdwiten Hoth d1 RO Eind i RE ard Wk JR4 OF
R err] *arffYRM8Y fle metavIor sfwl|  they are nmethyl or ethyl: 10
{err] remainder are hydrogen or-aRkyl ha&¥ing fromone to four carbon atons
and the sum of 'the carbon atons in r], Rlerr] and Rlerr] is not greater
‘than six; 20 . _ o [err] 25 o o '
[err] ®here mand q are the sane oradi f ferent and each have the val ues
previously defined for m 35 , T T -
[err] where each of R12 and Rerr] arle=t@Hbyl or ethyl, or Rerr] is
hydrogen and Rl err] is al kyl- having fromone to four 40 carbon atons, Z is
‘0 or NP avheretm iissasidetimedziboyecone] of 45, RAARPrigalkyl ihsvidg frofn ome @Ifout.calBbi® hitolns 3dithe
Rlerr] af:én Wi}l};y@gygeﬁmm aving fre e todour carborcatohoamdabeosum, of Ble@atbbn 46ms
hydr ogen, of al k§I"°haVFRG™MEF6M one to two carbon atons, where the sum of
the carbon atonms in Rerr] Rerr] and-Rerr] is not greater than six and
when Beth of Rlerr] and Rlerr] are afkyl they are nethyl or ethyl; and 60
[err] 65 where R17 and Rerr]' are FHoday | ng fromone to four carbon
atons, R err] 'and R20 are hydrogealor al kyl 4 0034 876 havi ng carbon
atons, taken separately, Ais OH an i's hydrogen, OH or when taken _
togetber A and B are 5 [err] wherelt um of the carbon atons in Rerr],
R', Rerr] and R20 is not greater than si%«%and when both of R17 10 and .
Rlerr] or Rerr] and R err] are alkyl they.are nmethyl or ethyl. Wiile the
pr ef er r evhesn@eandrrears the sanhreor diff@eritiand eachchdvl Asevallie @Riviosly adtine®@for@f; f Or nul a
(1) wigerein the aspartylam no acid di peptide noiety.is derived from -~
L-aspartic acid and a D-amino acigl?2 RCH{fH2) COOH, al so included within the
scqepe of the invention are m xtures r(]&ﬁli)ni ng the nost _
' 2t - : :

35 : : . . z
8]

where each of R'? and R'? are methyl or ethyl, or R'2 is hydrogen and R' is-alkyl having from one to f .
40 carbon atoms, Zis O or NH and tis 1 or 2; oen® Y e oot

R14 r15

16
R | *OH

where wis 1, 2, 3 or 4, R and R'® are each alkyl having from one to four carbon atoms, R'S is
hs'lgrogen,‘ RH or alkyl having from one to two carbon atoms, where the sum of the carbon atoms in R4,
R'™ and R'® is not greater than six and when both of R'® and R'® are alkyl they are methyl or ethyl; and
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preferred L-aspartyl-D-anmno acid am des of formula (1) wherein one or both
of 'the aspartyl or the other anmino acid (i.e., alanine 2-am nobutyric acid,
valine or norvali ne) noieties is ra ea{‘ %éh as e.g., o

DL- aspartyl - D-al ani ne am des, . DL- asﬁa §I al ani ne am des,

L- aspér t yihaphg fivmoha® tMrica®en athma,Sken tsypardthly, AWk onanam.ae,amg&Oou or méthiPand
DL- aspartwh"DLa"ZDd‘Pﬁeﬁvbdtvﬂﬁ aram des, and- DL-aspartyl-D-norvaline ani des.

' Those conmognge-of _fay a (1) herein t spar% m)let |s entirely of.
the D-cénfigut4tion orweot AT ho z é‘@'&&awme ‘is emty é‘ryoef rrpﬁyo—

L- conflguratlo@ have |litol.e or §o sweetnegs. An esdjam al |y preferredcgroup
of L-aspartyl -D-am no acid am des of fornmula (I) are those- V\/nereln 26 R is
‘an acycl i GheRIREunSE i daftidn bioid RS 184 Y4

di.l sopr mpyrlnd:ﬁﬁ‘tbﬂ:}ﬂland W%Ph‘ﬂjvr ihey) Bfe at&ﬂ%? ﬁ,ﬂfl ?{aga’ ‘Li"mwt'a? Beth gt RY
Anot her “es pedMaleItl}e mofeﬁrermdtegsmuphohvdmnasaamﬁoyé diPplitd it fhrtih BRSherdin

foormula- ( Wlmu E dR T“E%:?SW fearh dedseaitié racin dridea @-oriino acnd
-]
R S e
45 m ciB (i.dd alddinel
pre- 50 ferr@dmmt—%manc@mun s of forml.a ? s nhrggehm'c G asc§’1‘9th

first four v Gé@%'ﬁﬂ'{ Hemrgarmpea nmredi atel y above Particularly pref erred

. am des of fo L_v 'éﬂ ?’ﬁ'€°ﬂ_ aspartyl - D-al ani ne amides, i.e., those
wherei neR | @L DL— > ,o;m,&;;e hpre val-uable L- aspartyl D-anino acid
di peptlde anbdasp lm-havamueﬁ,deg)n inefude 55 those of fornmula (1) wherein -
R..is nethyl Tmr,g]cﬂnpqynd(ef)fémtahy lwhedini ta@ pspaiyl IntoRityis @Uthrely of the D-configuration or
d- et hyl tpe Bﬁ'ﬁ prRige F'ﬁréﬂm'etﬂl'i entiain 9ff theLisonfiduratie) have little or no sweetness.

2, 6- di QHW}SC.%C % X Ehygf y?qg'rﬂ 'I"';ozc'étg s of faumutail) @rechash evhgiein
2- et hyl cycakahy d,-, u%& CyClonex nsisting of HlisopegoyigarpiCH!. C‘Q;E‘F@h'é%’sm"

0 034 876 2- ehd‘lydrceyﬁﬁcﬂmeﬂbiéhad group of L-aspartyl-D-amino ‘acid amides of f I
- wherem R is a member selected from the group consisting of ces of formua (l) are those

(CHZ)
rR®
1
18
R17‘ R |
. A
. and

' B
R H19

wherein R%—R?, R'2—R29 A, B, X. Z, m, n, p, q, tand w are as defined above; and more particularly pre-
50 ferred are those compounds of formula (l) whereln R has one of the first four values of the group
immediately above.
Pamcularly preferred amides of formula (I} are the L-aspartyl- D-alamne amides, i.e., those
whereg R® is methyl.
amples of the more valuable L-aspa l—D—ammo acid dipe tlde amid
85 those of formula (1) wherein R® is methSl :xd R ls Pep % Of the mventlon mc!ude
: {—)Menchyl, :
- diisopropylicarbinyl, -
d—methyl-t-butylcarbmyl
. - di-t-butylcarbinyi,
60. 2,8-diethylcyclohexyi,
. 2-methylcyclopentyl, )
2-gthyl-6-methylcyclohexyl,
2-ethylcyclohexyl, o
2-methylcyclohexyl, - - ~
68 2,2-dimethylcyclohexyl, ' '
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i - clop :
di -t - but yIpar%%_gg"yﬂ:thya:,ﬂgiwpropyI carbinyl, 2,2,4,4-tetranethylthietan-3-yl,

1 - di oXxotzpi et ag=riet
“and R is 2, 2dit-duyiearbiavhet hyt -1 | 1 - di.oxot hi etan-3-yl, each of which is
. ! . ’ H - - p ! ! at
| east 400 ti gisxclepsorylgardiny as sucrose. Most particularly preferred

2,2, 5; St etr aapdciany Gl

-met hyl - 6-i sopropyl cycl ohexyl, 2, 2, 6, 6-tetranet hyl.cycl ohexyl, :
2 4, 4-tetranet hyl tetrahydrofuran-3-yl, 5 2,2,6-trimethyl cycl ohgxyl,
-i sopropyl cycl ohexyl, 2, 5-di met hyl cycl opentyl, 2, 6-dinethyl cycl ohexy@ '
-i sopropyl cycl opentyl, 10 2, 0034876 anet hyl cycl opent yl , .
-but yl cycl ogr opyl clgrelr)‘{ynyl , 2 ,2,4,4-tetranet hyl thi etan-3-yl,
, 2,4, 4-tetrgn P ojlpgu hi et an- 3-yl - '.

. thyile-idopropylcftidhé A, " yl, .
, 2,4, 4-t et 1 anes, 6datetnglaydidhail ophene-3-yl, 15 :
, 5- di met hyl t2¢2. 4, ahatcnothviteppydiefumnygtyl, 2-t - but yl cycl ohexyl or '
di cycl_pi)ropy!Zcii’aﬁ-m vicveleheXd. wherein Rerr] is ethyl, isopropyl or n-propyl
and Ris: dii ’Q"twl , 20 d- et hyl -t - but yl car bi nyl -

or 2,2,4,4-t elissisyleyclopedtyll - di oxot hietan-3-yl. 25 Especi al |y val uabl e |

sweet erer s i r2c2.58gettamethulsysierepybpounds wherein Rlerr] is nmethyl and R is:

di -t - butyl caF’%P%%Yc'WZ’ '°g}’.if‘m' hyl cycl ohexyl, 2-t-butyl -
. A ad- 1 tan-35 ) yl cycl ohexyl,
2-i sopropyl cg' g _éﬁ{g[:,:otg;s 1',"1__di°€::vt efandlyiet hyl cycl ohexyl , _
2, 5-di et hyl 4. st thyitetrahdighiophsheBedl,opent yl '
2, 2, 5, st et r 3réedilngihgletiaoppenhigdyran-4-yl,

tz, g, t4, |4- \ e|t ' gmqug*%%aydr ot hi Ophene'- 3- y| s 35
e L Pk

'5%3&% \ -
2,4,4-tetré@@@f"i ,4-tetramethyl -1, 1
!

-bawﬁg}bhﬁ, conpound of formula (1) wherein Rlerr] is et hyl

tvla o
4 4-tet ~37yl.\0f . . .
are those corfphile @ﬂ:ﬁigﬁ”ﬁ"f%s%mw;@l n Rerr] is methyl and R is:
l@b P&vdldshers include the above compounds wherein R* is methyl and R is:
di-t-butylcarbinyl, : : : :
2.2 6-trimethylcyclohexyl, :
2-t-butyicyclohexyl, '
' . 2-isopropylcyclohexyl,
30. 2.6-dimethylcyclohexyl,
2,5-dimethyicyclopentyl,
o : 2-isopropylcyclopentyl,
N 2,2,5,5-tetramethylcyclopentyl,
: 2,24, 4-tetramethyitetrahydrothiophene-3-yl,
35 t-butylcyclopropyicarbinyl,
dicyclopropylcarbinyl,
2,2,4.4-tetramethylthietane-3-yl or . : :
2.2,4.,4-tetramethyl-1,1-dioxothietan-3-yl, and the compound of formula (I} wherein R® is ethyl
and R is 2.2.4.4-tetramethyl-1,1-dioxothietan-3-yl, each of which is at least 400 times as swest

40 as sucrose. . .
Most particularly preferred are those compound of formula (l) wherein R® is methyl and R is:

2.,2,5,5-tetramethylcyclopentyl, :
2,24 4-tetramethyltetrahydrothiophene-3-yl,
t-butylcyclopropylcarbinyl,
45 dicyclopropylcarbinyl, : ' .

" 2,2,4 4-tetramethyithietane-3-yl, _ : .
2,2.4,4-tetramethyl-1,1-dioxothietan-3-yl, and the compound of formula (I} wherein R® is ethyl
and R is 2.2,4,4-tetramethyl-1,1-dioxothietan-3-yl. Each of the latter group of L-aspartyl-D-amino
acid dipeptide amides have sweetness potencies of about 500—2000 times that of sucrose.

50 The invention further provides compositions for sweetening edible materials which comprises a-
sweetening amount of a compound of formula {I) and a non-toxic carrier. Most particularly preferrad
compositions are those containing L-aspartyl-D-alanine N-(dicyclopropylcarbinyl)amide, L-aspartyl-D-
alanine N-{2.2,4 4-tetramethylthietane-3-yl)amide, the 1,1-dioxo derivative of the latter.

[}

Additionally, swestened edible compositions comprising an edible material and a sweetening
ss amount of a compound of the invention, are provided. : ' :
Also provided is a method for sweetening edible compositions which comprises adding thereto a.
sweetening amount of a compound of the -invention. o
: The invention further provides compositions for sweetening edible materials which comprises a
sweetening amount of a mixture of a compound of formula {l} and saccharin or a physiologically
s0 acceptable salt thereof. _ '
Especially preferred such mixtures are those whersin in said compound of formula (1), R* is methyl
and R is dicyclopropylcarbinyl, 2,24 4-tetramethyithietan-3-yl or 2,2,4,4-tetramethyl-1,1-dioxo-
. thietan-3-yl. Most particularly preferred are mixtures of L-aspa’rtyl-D-alanine'N—(dicyclopropy!carbiny_l)-
- amide and said saccharin, especially those wherein said compound and said saccharin are present in a

" 65 weight ratio of from 1:1 to 1:9.
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2,2,4,4-tetra nethyltetrahydrothi ophene-3-yl, t-butylcycl opropyl car bi nyI

45 - dicycl opropyl carbinyl, 2,2,4,4-tetranethylthietane-3-yl, K
2,2,4,4-tetramet hyl -1, 1- di oxot. hi et an, 3?#% ?ﬁd t he corrpound of formul )
wherein Ris ethyl and Ris 2,2,4,4- P n% yl -1,1 -di oxot hi etan-3-y
Eachef the | aaw @hysg:lamcpnyofacctepasqaasaltyl eDsaucharip #c imdbar pepsaltseofam@wnhme

. sweet ness . pbusioingically asteniahtagatigmrosugin @9e-g the sodikai PogAssiymcgaisium osgmmonium ¥

i nvention furtBghvHieiegisadeace 65‘1‘ nig gajts fhe Y5t é&
whi ch co;rp rformed iznz%nral ag:!on of§ ree ca ox g f a{y&gﬁ@féﬁg %ﬁ?ﬁh\ @Is@@}ogi%b Eotas-

non- t oxi c earnr cdd¢ium Nb&ha@&%ﬁ:h(?&la&fpley opﬁx&ﬁ@h'i’tﬁﬁi aﬁmrp@myrglueamnaam dthamemine.
contai ning L- a@pae lte]lln dD/symmameadde teh*a:y@dl Ialesals lrnen | theserisalts, formed between
‘L-aspartyl H.freg the gompoyn b A wgée'c %&ﬁﬂ'ﬁ g‘dmiliﬁ;é:"rj;: f
Taroxo. o R EGRTRRERLY affg‘%gg'; AT - Ch R et g

conposi tions Cmarmaess.dagsnﬂﬁu oﬁdéﬁaﬁcﬁéll iflernaddftbtelarinBebiané RgmbIe baslunt of a
conmpound of t FRENHpwdhatel BN js ateenyr-murylcheainyl, A¢ysloprpp\d>-w-|bdwuarb.ylaornm:hgd\tsﬂ@-butyl- :
sweet eni ngCUH'P‘ldI e conpositions which conprises adding theréto a,sweetening
anount of a conpound of the i nvention. The inventi on further provides
conposi tTons for sweeteni ng edi bl e erj&4s which conprises a sweetening
ampunt of a m xture of a conpound of f a (1) and saccharin or a-
physiol ogically 60 acceptable Sl ' W gcially preferred such. -

m xtures are those wherein in said conga dhmula (1), Rerr] is _
. methyl &&d R is dicycl opropyl car bu:g 4, 4-tetramet hyl thietan-3-yl or
2,2,4,4-tetranet hyl - 1, 1- di oxo- thi tan 3-”&5I Most particularly preferred,
~are.-mxtures of L-aspartyl-D-al ani ne N- (di cycl opropyl carbinyl)- am de and '
said sacchuhqrﬂmes eéloaBIq'dt hose wher ein said conpound and sal d saccharin’
‘are pr egén’(” ?’h"‘a's6 hf Mo 6 034 876 By
“physi ol Oglﬁﬁiq|¥ (‘@ehdt ° or '?°p§%gﬁég§g?qi§%aéht y‘frﬁ%e"sﬁ'fd[s of
saccharin wth b ysi 3l ogl ca y éccépta e catlons such as e.g., the sodium
potassi um cal ci umor ammoni um sal ts. By d;hy& ological Iy acceptable

cat'i oni @@ salts of the conpounds &H, véntion i s-meant the salts formed
by neutralization of the free carboxylfc (@i group. of the corrpounds of

| Iy acchp¥abl e metal s, anmoni a and
am he’s-. Exanpl es of such nmetals are soO fiia )ppt as- sium cal ci um and
magnesi wn Exanpl es of such ani ne€Hare diet hyl gl ucami ne and et hanol am ne.
By the term physiol ogically acceptable aci. ¢ addition salts is neant those
salts fornmed between the free amino group of the conpound of fdrnmula E)%r
~and a physg"l‘ﬁgp\ji‘%f‘a.‘hl'veé’c?f@ﬁugb’l &89 gor a?ﬁs’l"é*?"d‘fa AreRery e e 'S4t 8Pt
benzoi Ce hYdr Bl dfuabld iNePm b MEdistes, Gdohli inGrephrdliBH df the ifllehoRRbMpounas: bieGhe D-
mal ei c; nedmisg ackd amidied bf the f@-hmﬁ;phorl ¢, saccharic, succinic and tartaric
acids. The invention still further m-oncmmcnovel i ntermedi at e am nes of

t he fornmul ae bel ow. RoNH2 where Rb is|d-ethyl-t-butylcarbinyl,

cycl opr gpyl -t-butyl carbinyl or cycl op®Htyl-t-butyl- carbinyl;

where R® is as previously defined and R® is a member selected from the group consustmg of fenchyl,
diisopropylcarbinyl, d-methyl-t-butylcarbinyl, d-ethyl-t-butyicarbinyl, dl-t-butylcarbmyl cyclopropyi-t- -
butylcarbmyl cyclopentyl-t-butylcarbinyi, dlcyclopropylcarbmyl

" 60 where m, is 1, 2 or3and -
when m, is 1: R%, R, R% and R%® are each methyl, ' '
when-m, is 2: R% is methyl, ethyl or isopropyl and R*, R5® and R* are each hydrogen or R3° and
R® are each methyl and R* and R% are each hydrogen, and when m is 3:
_ “(a) R* is isopropyl or t-butyl, R*: R® and R* are each hydrogen,
65 ~ {b) R% is ethyl, R® is methyl, R“’ and R* are each hydrogen, or

7




.[err] 20 [err] where m is 1, 2 or 3 and 25 when nferr]_Jgs 1:
'R3-Rlerr] are each methyl, when m is 2: Rerr] is methyl, ethyl or )
}i-sopropyl and R4-Rlerr] are each hydrogen, and when nferr] is 3: R® "i.s
git-butyl and Rlerr]-Rerr] are each ydampezé [err] where when n[err] is’ .
pzer nd p[err] is 1, X is 0, S or SO and.when err D er are each
1 zer &j X, is SiceR]an@[RAT arp eggh (ethy: a"ﬂ(ﬁgza“d g“l.fﬁfet T‘?(SF \V%T%Jeaﬁ;ce’nﬁ%@e{nh :
i ntermedi ates, useful in preparation of the invention conpounds, are the D
am no acid am des of the formulagler] &e Rerr] is as previously defined
and Rl erg] 'is a nenber selected Fré 0. group consisting of fenchyl,
di i sopropyl carbi nyl, d-nethyl-t-butyl ' 1;*12 et hyl -t -butyl car bi nyl ,
Al

di -t - butyl car.bi nyl, ~cycl opropyl -t- ?‘E‘%Pm' vl 50 [ ] 60 wh
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ar i§
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cycl opentyl -t-butyl carbinyl, -dicycl o
nferr] i’§ 1, 2 or 3 and when nferadz’I's 1'”RRerr], R40, Rerr] and Rerr] -
are each nethyl, when m .is 2. R30 is nethyl, ethyl or . $apiao¥d _anf cHOH,
Rlerr], Rofhed@hdd ranil pane eser reronRl} Qfge"h" #e ﬁpm‘aﬁﬂz ?gﬂ%:‘ ?ﬁgc%g'?aa-ch- met hyl
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47 - 0034 (scs 0 and R40 are each nethyl and. Rerr] and Rerr]. are
fieach hydrogen or nmethyl, and [err] 10 \m? whea.n2 and plerr] are each
iz.ero: "Rlerr] and Rerr] are each net h&/l d2X2 18 s. s®, C=0 or CH err],
when n2?s zero and [err] is 1: Rerr] and Rerr]are each nethyl and X2 is

40, S. or SJerr] and when n[ erDdrailed Descaintion efrthg Inventipn r rialof
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flare conveniently Actured by guRHhescocrli't abl e—fer—eetphi ng of anino
flacids: A pre"f‘er ed met\Rod for preparfng the di pept3ddhni des of forrmula (1)
i s outlimeddoeird. 26 COOH | _ |

' or carboxyl activated derivative
35 . _ o
nHQ  R? NHQ - pd
(GOOR™ HN/\ —_— 10 . coHn/”
w ce CooH COOR | oA
(n | _ an
® deprotect
"
w .

| . : ina from one to four carbon atoms or benzyl. The
L 86 butyloxycarbonyl. R is preferably an alky) groug_:?;anag“ne employed may be in the form of the free

-alanine, D-2-aminobutyric acid, D-valine or | int of the
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' and efficiency. ' : ) : o )
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¥ | . i i i - 2d derivative to provide the di
; the appropriate D-amino acid or a c_arboxy protecte t € e e s of
i i i h the diprotected aspartic acid in P

formula {Il). While this step .may be carnec_j out wit orotected | e e oy an aipha-
ing ts such as, for example, dlcyclohexylcarbpdnm_:de, it is prefe : _
g:'rtl:x:lslmagc:i\g/:':‘ed .derivative of the diprotected aspartic acid. Preferred such carboxyl activated
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. [err} or carboxyl activated derivative 36 [err] CONHR In the above
* L-aspartic-acid derivatives Qis one of the well known amino-pr ting
“groups which can be sel ectively re #W%as those descri be .
:Boi'ssonnas, Advances in Organic Che 190 (1963). Particularly
preferred asrfivanvepa@itReihidiige, Bramios adtyaridbest Ayke@ayiByaFite) BiPeciailyprdféfed-for8usons of
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chiori d& BP sptRe of 29 com'q'e{e Grettiviziv est aﬁer b at E%?{E@F%‘I"P i dhetamedaresr
~ reasons of ?ﬁ?‘i’r‘ét Vs rﬁom‘ﬁ"x A orddis o Kiaidl (1) sxtrered with
~di prot ect edater @srhiadibie %oﬁé‘dt ﬁrpMM yl‘g Qh@ndecafr hﬁﬂlﬁheﬁ(‘ah iisolated by
parti cul ar#tgndaddsnahddyl TfesibdeedMimpedm(nsalocHuahkw sufficdent pwity foneasetimthie mext step,

car bon # o8 E fiff édf K%W%Eﬂ?’? §9§°'a'|“? chiemgtosiapypar ed from t he

d

rethyl and,ep % %ﬁnt} i} i %@ﬁ%ﬁg &'Srﬁ%’*ﬂ.pe SRR CLBRR | n
a parti cul madidte f ,ﬁma -‘f@rnmsmah% o0 URRHAG ks TaTthd RLTILe thd )
bet a- benz ydartexylib ecia Ydrmoy maédwnydm l:anaﬁpaedessmuaemdlovﬁ Hye.aea naunsuhg ajahu for

chlor oc rzamele dtcw'cfhsmhatﬁwé"m'd# !m!rﬁvmmhﬂ tm@elteaoﬂfyrdmladﬂ) b evet, h@sjsrefme:d/m

in the art® PRved e sampguad ok darmulariffit thwl
o el i M AR ngffééﬁﬂ;bﬁ%’g i T

by Yerfown lﬁeﬂ’iwd olé Gfe :ﬁefﬂ’red‘ﬁﬁw s&te Mbse obthi cnd and
( 1973) )35 itge metlnvleurtettdl dsterg therebfrar Iaﬂvb ferred (The mixyd ardwdrives b mbbmldaINam
acid wth g EEL%‘I}@!HVEJS oé\'ﬁgt?aﬁta fcn':'l!jﬁ* Tﬂ!ﬁd Pveﬁgggg ﬁgg;&%;&%glsmm?nb@ of
a react i O gg”i g?ig%
- for exa”p|-9110°@ﬂnh H}ﬁhlo@tﬁg I solve E nﬁue'g%n r1m§%£%| [o e co 2 o ah

~ préferred rmaartinsabyfl tﬁ@éﬁﬁumdﬂﬁhrmbla RNH; ypa troh&ﬁéi'édfoBr a@ﬁaaaqh ﬂ@ shme trd%ﬁon
method, t heemmdamladeepgaturem athearangecof foins swluv e80 it 28K, dndrprefeydbfyoat fmmi de

Belefes H@éﬁum@ Hyreg s al cme to warm to

| ?Q?rpzr“atur“%:""°mﬁ@awg; 7o ral fg;ﬁ” f}»g%wg S G e

aci d. ang e} adsired &9 I8 meiMeibd
~ar e di ssol vedinandringl stegofthis et hhyd Jaafonwmodéemag’gioapeawahwdﬁ.ﬁé ub&anr@rwb@m
" equi-nol ar mmwed)fo movigd thia|desicsd Bwieetendre of orrawaléld at room t enperature or
' beI ow, pl‘ ef t] d selected for removal of protecting groups from the dipeptide amide of formula {Il})
' vaary d pendmg on a number of factors which will be apparent to those of skill in the art. Two
50 important factors for such selection are the nature of the protecting groups R'® and Q, and the nature
of the amide substituent, R. For example, when R' and Q are, respectively, the especially preferred
groups benzyl and benzyloxycarbonyl and R does not contain sulfur, a preferred method for removing
said protectmg groups is, ordinarily, by hydrogenolysis. However, when R' is benzvl or alkyl as defined
above and Q is tert-butyloxycarbonyl and R has any of the values abave, it is ordinarily preferred to
85 remove the protecting groups by hydrolysrs A combination of hydrolysis and hydrogenolysis is pre-
ferred in those cases wherein R' is alkyl, Q is benzyloxycarbonyl and R does not contain sulfur.
When hydrogenolysrs is selected for removal of protecting groups from the intermediate of
formula (1} it is preferred to carry out the reaction in the presence of a catalytic amount of a noble
metal catalyst, palladium being especially preferred, and in the presence of a reaction inert solvent.
60 Examples of such solvents include the lower alkanols, such as methanol, ethanol, isopropanol and n-
butanol; ethers, such as tetrahydrofuran, ethyl ether, 1,2-dimethoxyethane and diethylenegiycol
dimethylether; esters such as ethyl acetate, methyl propionate and dimethylsuccinate; and dimethyi-
formamide. Particularly preferred such solvents are methanol and ethanol for reasons of economy and
efficiency. While the hydrogenolysis may be carried out successfully at higher pressures and tem-
65 peratures, use of pressures of from about 1—10 atmospheres and room temperature are preferred for
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‘anhydrrde To this is added 20 the solution of e.g., D-alanine .
ltrrnethylsrlyl ester, preferably at a tenperature within the same rang
Reaction is ordi narrly conpl ete wi tDi©34n8760 two hours after which the

|resction mixture is PR Wat el réfgfre%okrﬁfﬁru% ahPho BT Goacton s
\Q&?tﬁhﬁiﬁ tRélcatdlysh isaemavied.r
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} equi nol ar ?%%ﬁfoﬁfseo% il c%ﬁiliaﬁﬁir&fdefdbﬁnaﬂk'mm;d@ uptr@\nfeﬁenqer?é water and a_
[ cor r espesdbwer armab.],t Iadv thanad or ethandh aF At dout WE'dr"a’f'@?'i}F'e W °§ Z(S‘L'TP ed _
| her ei n 'R configars st re"m o8 LS B reds Lob oL B
fistep, the ¢ ag e ,m: prg}n ﬁlé ﬁfo Trc)acﬁi %re%bﬂ‘eﬁeﬁﬁt Ethboy or
{ enpl oyed bf‘gag.fgﬁ n ¥he {3@ e mixtles ﬁgﬁﬁ!k QUnd rQﬁe oﬁ&ﬁiﬁﬁ hedrolysis is ordinarily complete in a

di cycl ohgxalORLRQHIIdsEl de to provide the |nterrred| at es of forrrul a
However, it i sokti@f ¢rthedrotects ofifoemula t”h@eé eiforepg%ﬁ 4“"):0 h@iﬁ%ﬁ
%:e [R4EhelE with aNv

Hcarboxyl dumiovsis awtheds PWB!PYW""P’QP’%
anhyar 1 de, ek Dl AEEREHL 1 o ity ol el BRI st
fipreferrgg d th® praHLR ekttdcled WY £wareRimetisdbld sohte etnsugh as fiat e rme ethV'
§lbenzyl oxyca,@ ar{d :hbhﬁ:duwmhummydmmanos qusg mt.e de duo(t
anhydr i despwified, thirosemolet by r@gstfalh §rep m 39 Zh,‘,!}@ o%i;
@gteew'g erﬁnelpa%h#e ag gg&& z,lf raﬁw & tﬁfaﬁﬁ mBi\ >6€ cid, for
anhydri g ?;;8 ,,gr G QSHCHA midurs eaﬁjé@mi % hylogeorivhis aDNS
descri bed gﬁ,gd anEvet e f| rst step of this sequence. In a typical reaction:
the conpound af sebardnpebferrdd hytha tbr manefastyteatitecnstant SHPHPHLATE {@W'%H’u'ﬁ Tl
amount s arkeleonbined in a reaction inert organic solvent, for exanple
|tetrahydrofuran, the m xture cooled to about -10C 'j and et hyl chl or ocar bonat e
added t d®obtai n the nired anhydride. To this is en added an equi - 40
mol ar anount of the arine of fornmula RNH2 or a S I t hereof, for
exanpl € in the sdM@NHEHEPPWN irdert séNent an@ C&"f"g}per ature in the
{range of from about -50 to 25$‘err ‘a‘nd‘pT’eferapr(lat from-35to -5[err].
{iafter th& additi o caeohectiytete is conpl et e, the(r action mxture is
{lall owed to warmto aQguL.{oom tenperature and naintained at this
terrper ature until reaction is substantially conplete, ordinarily from about
“#11 to 20 hours. The desired internediate of fornul H@II) I's then isol ated
i‘ftand purl4e 45 fled, if desired, by the same netho descri bed above for
%Jfconpound (11). In the final step of thi s nethod t\ie carboxyl protecting
#flgroup, R err] and ani no prokecting groupgobR® rl removed to provide the
‘idesired sweeteners of formulfa (1). The rret od sel ected for renoval of
“fiipr ot ect isag group ]% de_amide of formilay(djlih) widlryvary
depending on a nunber o] rkF‘é’ctg‘rglgs?'];“i\jvhr ch will be apparentdt(b) those of skill
Jtin the art. Two 50 inportant (fvactors for such selection are the nature of
{ithe protecting groups Rlerr] and Q and the nature of the am de
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: 60 Exarrpl es of such solvents include the |ower alkanols, such as nethanol,
et hanol i sopropanol and n- butanol; ethers, such as tetrahydrofuran hyI-
et her., 1 2- di met hoxyet hane -and'di et hyI enegllrécol - di met hyl et her; est e ch
as et hyI acetate, nethyl propionat© Q38 &%t hyl succi nate; and di e
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st andard qmmoeadufrsssroémovm in the art. For _exanple, after aci d h droI SI s
the 'react | onTrﬁ 5@9‘0?' " PHF‘&Q B ‘6“%’ vseasg%?vwﬁ\r defl"ﬁl an

I S éxam
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recrysj; al iy A TS IS ol 6y

remove a héMb QﬁteltH&GOIGré)ﬂrﬁoﬂ @ Erie msseﬁad b rmnolsml & Ravey aiviale
t he ami nmquholnemtplanay , G f€p exbrhple.r @raartid Gﬂscmms.t ﬁr‘e74f(r18ﬁ$)t Menvadflche amises °f

- hydrol ysifarmua 'é-f@a’PzQ eﬁéfaf"rta |°§’&%P‘H}¢ datonesoby m%ﬂ?[:d’f ap 9'2‘6"‘ tHilve,
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- hydrog®nql.y. Gharap st @é@@:\éste eR@irE) rréEe feéb’ecnauv useful

- manuf act Lfbereﬁﬁcutd"lﬁumé!ﬁéféﬁntfuraﬁﬁﬁmlm.d@toﬁés by ad(dt:)m nsmmm ibeittonol 30O a
[er r] molar excess of sodium at the reflux temperature of the mixture.

The requisite ketone precursors of the amines RNH, are either commercially available, known in
s0 the art or prepared by known methods. For example, the ketones of formula (V1) and (VII)

4
/3 - R
C oem’ ACH,) -
(CHZ)p
_ _ _ r® R’
s (V) " (Vi

* where R?, R*, RS, R®, X, m, n and p are as defined above, except ‘those of formula (VHl) wherein X is C=0,
may be obtained by alkylation of the corresponding compounds wherein R3, R4, R® and R® are each’
hydrogen to provide compounds of the above formula wherein from one to all of R®, R?, RS, RS are alkyl

65 as defined above: The alkylation is carried out, for example, employing alkylating agents such as the
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O [err] 50 Rlerr], R Rlerr] and Q are as defined above. The ani no
{protected D-amino acid or its carboxyl activated derivative is reacygdwth
tan equi mol ar anount of ami ne:RNH2 enpl oying nethods and condi ti ons o
idescri bed above for the pr epar atlon gfoaatgygedr at es (11) and (111) N

_,,Obta’l“n an %m ana (?krgh &a g t am de o] S,dw\}g b& t
] prot ecti ng Lrahi "U@i b W@ﬁ’f{%&if(& §>t% T? °$the$ é? 1
: .::bOVG and VB wiaref e 3 ﬁtﬁe SUBstidert ﬁf [ verted to
$:di bl ocked Igorascpads Dt:thacsade dernulaabheian @romatwdtol e -Xry f Ripm ‘RS,tR!dar erroyrveém “dRlky!

it her eof ,%a @E@F‘ﬁ of dermatlsdVibandgViwheraiy eitrer Riend R awR® am%amdlnakdsamwedmiml a

J.§§_<_ﬁg>deg$rg bt I R nj:%va'ﬁ? AT fﬁg‘ﬁ%ﬁ%

4 n a nodi f sediimh mm&mé lahe tﬁisa*eiftmdrgaﬁternrhfdﬁierm lai&d?aé)

ficontai ngea cyclic or 60 acyclic sulfide moiety ( S—) may be oxi di zed to the
4jcorrespondi ng sul f@xide or sul fone prior to.its con®ersi on.to intermedi-ate .
1(\V) ~and subsequep oefct i ons as descri bed above; e conpounds of
fffornula (1) wher ﬂ' i st a sdfPsBeHge -or—sTtfUne. a predrgfred

Jiet hod fror prepartwg the conpounds of ht'?‘?é"'hnventr 9 e Dam Ro—a6+¢8 am de
fiof fornula (V), described above, is reacted with L-aspartic acNeNH,

JIN- t hi ocar boxyanhyd6| de to provide 65 di recrol y the conpounds of formula

$8(1). In carryi ofit t S rrethodthernter pildi ate (V) in a suitable 10 0
41034 876 0! vent t Qeed m anmpunt of L-aspartic acid
-“N—thl ocar boxyanhydr ide at a niHe8t $Ha kalr e pPl at a tenperature of from -

';about -25 to 10[err] to provide the corrpound of formula (1). The al kaline

JpH for this rRaghdsOfl dhrhuRl Ol iof Sy WhelRALR #5009 BASS b, BX8
{500 UM By dipRariedty CondiRsdtion IoH R °e%rrb§a§aé. ﬁyigbf Rl b %f%%“&ﬁ“ g’E’SXﬁS
ireact i on aldehydaosreketdnatundarSaialive canditio &'iﬁ:t arlinfPibdiftd afphal pha! SiBkd’Alk}IRiene -
dunder the kre@ae,mmnh qaonhhntbeohwslroearpltanymcbrwdehmmdesredo:blong Wi t h either

reactant to r*?f‘a ‘&Wd"%‘ Hygyethdde dmcohhdchY§°ﬁlerenddBvthohehIm

T, reacti on, to 'ﬁ&ng EE?Q? rﬁ{l (Loﬁ, pé %ﬁn&tﬁp x °"3i?§% 6@ J%@Béﬁ& 1y \?e% a\ésqlzatlon mE

fit hi s reactdnitycht Breb@td For bidin) cn of dicgrboxyla
d| et hyl enegteycaid sibssauént|gabinsis afld B8IaRkydatioh.Osee dey thddic "HaBtfoRs, Wé

nat i (ﬁtrglatﬂheﬂbolb Papr 6aler1r9éa md“OeTﬂaalphaﬁremeﬁsars, praduded respemam,t tHoRSWitd Adh

| tet r ahy gy g §n [Pha At Faacrleg) e Ay iated om érorvyﬁ at'dndmrngvraeamtnﬁ dsairddsTHis om -
fabout - 87t Qg ﬁ&@[ﬁ, é% kpton ?’E Bebstityied Spreicarpys '
A preferred terrmrpaapura&od of durbtanb@omnﬁﬂ QMn x i@t i

keroram R ole(cTs %ﬁ Réo- |

preferred dmerbdxvﬂawea;ermmsmedor&bmadetotahetal eiokdsl, 6.5, dmdthﬂ&éﬂ , MiethQl R, 1N .

one to tvv@"‘rﬂfﬂ?@"‘/*ﬁ'é' ree‘nrlfoed-nbro kﬁtﬁi rmbrato Oisckmarercyiizationt Eterlgyous thadrdigsiciand

ffo - tal v
et hods¥ %@%@lﬁ; ‘#jve Wwe tal ?r* ﬁﬁts&iq eyicgfrea rgeligmfmkemebv
L1 i soelectr |Tﬁe R fi‘ I; gr‘re onf:h roxégfnﬂae‘t €
W evspor prmugzogafé wﬁ” Qeﬂ'ﬁr‘?’ 'mo i W'{h ok @dr% aa:g
evaporatron 14+ TetraalkydA-hadrdxyeyoiobotyla esatee:repa ed Srbhilthid derespiohdingi1)3-@logad byC
1l sol vent4s fhsr mﬁ.‘ka‘?’rﬂﬁs Zé?ﬁéﬁ%l ethanol, ethyl ether, ethyl acegtaate or Y
m xtures ther €8 RS JIBHACt of forrrula(l) is then isol ated, by
filtration for exanple. It may be further purified, if desi red by e.g.,
recrystallization or colum chrorragogra.ply. _ '

_ , R '

50
NH ('CHZ)DX |
iHy :
_ _ : (CHZ)p
55 i : Rs RS' -

where X is CHOH and R*—R®, n and p are as defined above, or N-protected denvatrves thereof e.g., N-
benzyloxycarbonyl derivatives, may be oxidized, e.g. by chromium trioxide, to the corresponding
60 compounds where X is C=0. Alternatively, the hydroxyamine may be reacted first with a carboxyl
" activated derivative of an N-protected D-amino acid, D-—QNHCH(R®*)COOH, where Q and R® are as
. previously defined, and the resulting intermediate of formula {IV) wherein R is said hydroxy-containing
_group, oxidized, e.g., with chromium trioxide, to provide the corresponding ketone. The resulting ketone
of formuia (IV) is then converted to the desrred praduct of formula (1) where Ris aketo-containing group
65 as desired above.
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' -ammnla in the

"~ the ketones of formula (VI) and (?/I

of..their 20 gustatory sweetnesses with sucrose. Aqueous solutions o
corrpound of formula (1) diluted to a _suitable range of concentratio re
conpared with a sucrose standard byt ) Q4 >&7ét taste panel. Conparisons were
general |y nadertam BhthaQUﬁﬁwofoHMMMI$QﬂeLﬁl§oodb$auﬁd f70ﬂ9%_yclic mecursbrsdegvedpiedm 100 -
m . H gheretaespbhe foonaaitl atheeinsR*hBY &®* andiRSerenct i ve nmout hf eel which may -
i nfluence results and | ower sucrose concentration are not indicative of

) _Thé‘A.SWEet ness potency of the instant. corrpounds was determ ned by conparison
éf?e

nornmal pse situations. 1f, for exyele § 0. 84% sol ution of 25 the conpound
of .formula (1) is judged to be equalN y weet as a 7% sgérose sol ution,
t hen the sweetness potency of that cofpoulid is 7/0.014 = 0 x sucrose. All

of the sweetness potency values stateli_hefgin for the conpounds of the
_| nventl on were determined by this metRod. RAt threshold concentrations
The douest, Hﬁ%ﬁeﬁﬁrreQShBQ t6ih-riRibBiad SURALSCBma VIl SherOF is0®dr SR Ch
f Or SUCF QstRained by BeorhiAgtioh Yof AIGAICRMLMdlés 6fBorhiRe hithe adsgiting ipRa, 3fths’-ditinemo
potiency oiomomdemlww:tfs aahsratum haraxid d@ﬁ atbxeﬂaﬂqrh@f hmm sutfigle to grovide

general | y thmreenq w@¥ Yﬂ‘%ﬁq B;g;n nes dr E@j‘h %(f'ﬁe%‘grﬁm th
r-o% s (1 e =o' a1 (g e

is as go@iﬂgoﬁfot’rhtﬁi (AN WHRFei Rlid B ?\Sirdspébh .eemr Can be

obt ai ned fromrfaaﬁdf tbb dat@hydadpyean pi-ares r a1 Stralydrotidapgrapidegnes foé formula (VI) are
2-al kylaqcﬁ| . X9l adding theselements of waten| deyvaspeero Bielfidel onthacaprropriatply sybttisterbd
by -cat b paen Lr

AN *%,f A Aadh Pﬁormmmv&;&ch SIS doaed) ﬁwﬁy@%& 158 ar
correspon I ng ketone using a variety of conditions known in the art. For

exanpl e, reductige amination by the wellg known Leuckhart reaction enpl oyi ng
formi c#@ci &2% tPe rewi ew

or ngtfi de as r'edg:’ung aglents_qpee for exann%ze,
in.Organiec Re [ , chg_yoand RK, Vol . , 8 m
be “enpl oyea!? '18\/eL¥._.Lhe a 'pri at ;g,ea orre—c-a-n—ibe rrfdlct i vVEYRY®

‘am .nat ed enpl d%FiQCgHgodl um cyano- 40 &9 ; I de and anmoni umgACwiat e see
f o exanpl e, ge Chem Soc., 93] "’289 (®971) " or by neafs of ethanolic
;S sence of a hydrogena(t"i'bn cat al yst such as Raii&) ni ckel ,

plati num jum see or exa S

kol e g A 6 e O e A
ket.onegs by 3 d9r@sé?| e 8fa Intil UCAIBSH A wit IrdFRov Ioéfmn&)’asrnﬁﬂi%é ng the ket one
wi't-h hydroxyBamw:eoroaf dcbh®acelit bsterd € dIrmaie (X}iahi sutsequeht trdarmoamn of the plvduatith, 45
 Thé  oxi nee.d. sodiunduinaxide. ipgovides etoras af dermyla XHY whigh iate depanad én thei eorretpondiye
means of 2YeA tmiesFeAEEMeesence of a |ower al kanol at el evated tenperature.
A-partjcularly preferred nethod, gespecial ly useful for geducjng oxinmes of
sul fur-contai ni ng" ket ones, Io s gHduction of tFm OXi im'’et hanol and a
mol'ar excess of sgdium at the\pAT\Yx t®@nperature of ¥xture. The
regquisite ketone_Precugsor t he m nes RNHZ areaoef { her AMBTE cially

- avail afl e, known in 50 the rtcg)rc ,p§ pared by known Bds.  For exanpl e,

: ) [err] where RRexr], Rerr], Rerr],

- Reerr], X, m n and p are as defined above, except th@ﬁ@ of formula (VII)

~ wherein X is C=0, may be obt ai ned by aI kylation of th orrespondi ng

e g B e i R

out, for eX a'ﬂié'cﬁbrorﬁé@rﬂ!ﬁv@@f Nllhydleairlbﬁﬂ abdyedah aRbo @B trasted Wwith dikali hydroxides, e. g
sodium hydroxide under mild conditions, to form the corresponding 1,3-dihydroxyketone which is
§§ converted to the corresponding 1,3-dioxane-2,5-dione of formula (XIil) by reaction v_vuth phosgene.

R R2O Wﬂr/ . ; qu R1 7 R0 Z/“\K R17
. _ OH "~ o : - COCl, o
- &0 VI : N 18 2 .19 .
L ~r1®”l PR® —p"®7 PR ——=RT7 R'8
A er Br OH. OH . |
. o . o
) X1
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1|0 034 876 appropri ate al kyl halide or ‘al kyl sulfate under neutral or

‘lal kaline conditions provided by strong bases, for exanple, sodium hyd

Jor sodi um ani de. Usi ng the sanme method conpounds of the formula (M)A

#(VI'l1) wherein only 1, 2 or 3 of thew@ﬂlmnts alpha to the keto ¢ —_

i are\al kyl. can be converted to co ounds of : the same fornul a wherein from '

ftwo to four offhRpexinfino 'F{GWF! te ¢f ( g‘ "eaﬁ"@“aY"R*glF°d"'@eW+ed?a&?'@Ide"é’"'ﬁ‘??n‘BS'(?nds'
v

{of formul aPeUis e Ters £ ReE bf forrIMInAR) Gith) oty Pinbibnatd dnd
J]Alerr] areg VEFT ély ?-'3 OQ%? Rh AR téfﬁ';%eﬁoh%f ﬁaﬂfl@ﬁrb@keafgﬁadm&bh}ddlates of
il conpounds bﬁér IQ V)n@hut:ﬂwewmwdirsdurstotst ﬁdhakq:hw&spn%)l 4si showp lbplow, tooelerfbpyd ation
§and subsequent renoval of the bl ocking group, For exanple,

312, 2- di net hyl cycl ohexanone may be obt ai- rQad ky condensation of

1]2- et hyl cycg®hexgnong'?wi th et hyl fﬁlmt the pnemence oﬁZQsodlo nat7hoxi de

jand. the ;5 esul ot er medi ate al kyl RGUt +mecel ow :

{] Ket ones of Ror 3 or—T{Vvrr) e| n 0Be or both of I@egr R[Berr]
dare propyl or b c9) c JMgy be 25.obt ai NG5 condensation of the c rrespondl ng -

1 al pha- unsubst| \ﬁd corrpound with the appropriate al dehyde or - one under
alkal i ne, condi t| ons to an internedi ate al pha- or al pha, alpha'* )kyl i dene .

{i ket one \Aft'ﬁ.bk BctbhRIx VI Grd WHeH QedRl Bthb BorssOAtiAg 41ahnolBmbs e, &6 bp REuctibh 6f
 r equi si t e thy erimbUdsadeedtded abeveObt ai ned by net hods .descri bed- by Coni a et aI

Bul | . Soc. chThe 1BrditmereokeRé 1@6 efnwlllllotiﬁserlbendbo‘(s*hlaﬁ? Cﬂel e=°" I‘Ed

§1 (1966) 30=°rrespon¢mz a8t atﬁtqrem h depct bgv 0 q ﬁ
3 (VI ) anéa tlyg'stl t t m?S y n peroxu e A
by means } % ﬁ%ﬁ?ﬁ’g&tgﬁ fbxﬁt{i?‘g héala%%lalgo sorbmﬁact ofifgr)dt at e est ers

f1and subsequent hydrolysis and decar boxyl at| on; see e.g., Mdern Synthetic

fi Reactions, WA, Benjamn, Menlo Park6 Ca 1972, p. 740. The al pha-keto
esters’ ﬁfoduced especi aI |y thase W h her al pha substituent, can al so
be al kyl ated prior to hydrolysis a ecajRoyyl ation, if desired. This 35

reaction can also be used to prow%le get-gned (V1) and (VIl) which are _
unsubstituted at the carbons adj acent g(q,)the carbonyl group which can be -

#al kyl at @@ as descrl bed above. For ara on o et f I VI 1)
Junerein X e o B H A SN eg 1 corgergel g SR T e fP4L T
A pr eyt sor ’?’6 to a keta or ioketal, e.g., dinethyl ketal,
2diethylthio ketal, ethernedloxy ketal or ethernedlthlo etal, prior to

I Di eckmara cy'@l i zat| on. .Ester grai® hydrol ysis al d 0 ded%t oxyI ati on Hg
faf fords a ket oNket oWhi cf:r'l'*zﬁay be cwnve to respo
ketal , by nmegheds escr'r'b'E'd'"a'bove3 Iovved by m,q ol ysi s, e ke

igroup by m#@hods well known in Bhe art CHI®R resul T'ing arﬁ fo ket%@HcaQNbe
h hydrogenat ed, if desired, to the correspondi ng hydroxyamne (X = CHOH) by
[# known et hods e.g. by reduction with sodi um bor ohydri de. _
-: 2,2,4,4- Tetraal kyl - 3- hydr oxycycl obut yl am nes are prepar aﬁer i t he
, , . The am nes of
| f or mul a 50 [err] 55/ . . o
[err] where X is CHOH and Rlerr]-Rfer e as defined above, or
‘wher e Xfts 'C=0. Alternatively, the hy am ne may be reacted first with a
~car boxyl -activated derivative of an p{,m ected D-am no acid,
| DQ\IHCH(R[err])COO—I where Q and Rlerr] are as
55 affords the correspondmg 3-amino-2-pyrones, _
: ol B g2
. N | 5. | R13_.
t _ © " Lactams corresponding to the above lactone intermediates or those of formula (IX), (XH), (XV) or

al correspondl ng 1 ,3-diones by 46 the nethod of U S 3,
r]y gﬂ p d abe
N-protected derivatives thereof e.g.qQ xycar bonyl derivatives, may
1l be oxi di zed,  e.g. by chrom um trioxi de hln@ correspondi ng 60 conpounds
Use of ethylene oxide in place of formaldehyde in the first step of the above reactlon sequence
65 (XVH), are obtained by reaction of the appropriate lactone with ammonia; for example the above
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* préwiously defined, and the resulting internediate of fornula (1V)
R i's said hydroxy-containing group, oxidized, e.g., with chrom umt
to - provide the correspondi ng ket oneg g§g g£gul ting ketone of formula
is then converted to the desired product of fornula (1) where Ris

~ aket{ o~ contsaione isgogactag Wil an axsesicaf ianhydrog emanonia in sthangl gRAhgMituTRpliowed tHTtirt he

" ket.ones oPvermightigt ampigny tPmaeratuzg WPreiidefaTRaurds R PETYR precursors derived
. fromketones of the formula (Vill) whergin R3, R4, Rerr] and Rlerr] are'5
[err] 1P as previously defined. Foryexa dur - menber ed. ket ones of -
“formula (VI1) where Xis 0 or S are dﬂpy bromnation of (Vill) wth
two nol es of bromi ne and the resul ting h&,” al pha' - di brono conpound -
cyclized with, e.g., sodium hydroxide 0 provide an oxetanone or hydrogen
sul fi dg,t e | HEHRiedid a8 afePrbideRBYthe Ehilbiving rédRtidtEseqderice.ng |
ket.:One?q(%,t%g}g%g' %egtta @Pﬁ%@mﬁ“"("gf??f )O‘ir-s fi ?js?t 15 reagt ed with .
. forral dehyde to provide an internedi %@e- algha- h¥dr-oxymet hyl conpound whi ch
~is“then brom nated at the al pha'-po&“ kon and ayclized with sodi um

hydr oxi,de or hydr ?%en sul $a%e to provj : Waes'pgr_lﬁngg_gprrpoun.ds- of
formula (VI1) whér@in é@ﬁ)@% 8. Ffespectivkly. Certgigpcof the
tet-"rah-ydropyran-4-ones‘ elrid ahydr ot hi Qpyr@»%4tgnes of fornula (VI1) are
obtained by adding the elenents of water acC cyHzgen sulfide to the
appropriately. substituted 20 divinyl ketone. Ketone internedi ates of

formut &(1X) which may be converted to anmines via the oxime are -- -
obt'ai ned by net hodg2out|ijned het ow where R17, By, Rpergl7and Rlerr] are as
defi-ned above. 25 %‘ ¥€ appropriately substy dd acetoacetic ester
(X)is condensed wig r.ma eﬁ1€de,‘-'e.—g'.—tlﬁﬁern1& w'Bondi tions, and the
resul ti#g hydroxnet hyl af ed dyieqmediate (X)) is thy wclized, for exanple
by 35 heating in the presen@e?of a nild acid or

D
-

_ _ base Wi th renoval of

. et’hanol as it formns. Bronf@at i on of acetoacetic esters of formula (X) and
subsequent treatnment of the product with, e.g. sodium hydroxide, provides
ketones@of f ghenmsaltifgdatgnenirectherasaavartsd e theraauisite tamineg &y Medioeh gesPedifPrie: as
descri bed abdhe isomgric ketolactams are obtained by the foilmflgg Irﬁacw sequencey| + ornat i vel y,
the ketol actones (XIl) can be prepared by thg nethod described in Zeit.
Chewe, '1:%-2011 197':?)'; 1Cegm  Abstr., 79 1 3p596@'(1973), by reagtion of -
the .appsopri C '1 ' engpe+ex-dg? Thelldi brdfo
derivati va'8f] (VI NR'® aetQHsBddNthove,R'Can| al s¢ e treated W el
hydroxi des, e: o'sgld%]um hydroxi de under m{d cenrglitions, tm $ ok
correspondi ng 1, 3- ai hy@r bxyR&{Sne which is Bocomerted to the i
correspendi ng 1, 3-di oxane- 2, 5-di one of fornul a2 (%(Isl ) by reactiof with
ph_gsgene. Ler I’]e cgrresponding 5-membered lactams are also obtained by the method of U.S. 3,125,569:

. NOH PCls . - '20 o 17'
O a1e a8
_ r1? R™  polyphosphoric acid NH
. | - &
50 c | _. |
| Cyclic or open chain alpha-hydroxyketones or aipha, alpha’-dihydroxyketones of ghe formula
o ' (CHz)m or
B T
S R OH

¥ where R'*—R?%, m, A and B are as previo‘juél? defined are prepared by_br.omination'witﬁ one or two
" - gs. moles of bromine and treatment of the bromo or dibromo intermediate with an hydroxylic base, e.g.,

15




1 13 -~ 0034 876 The 5-oximno internediate of (XI11) upon treatnment w.t
Jsodiumin ethanol as described above, provides the corresponding 5- a

-{§compound. Treatnment of a nonobrono derivative of ketones of fornula & {1)
qwith, e.g. ethyl -malonate, and subs«y @38 8%6irol ysis, decarboxyl ati on and
Jesteri fication of resulting product affords internediates of 5. forx ¢

X)) whi g@dig@ﬁ"v@o’% %P@Eﬁﬁ"s’gP?’?ﬂ‘f"“t‘ﬁ&°ﬂ€8’f*’8r?88".°( rea O TGN B E1%OW, W%)dra‘as
Jexanple. | W”f' The ket ol act ones (Xl\/) re then converted to the

{{correspondi ng 4-anjno co@rpo_ueq, e.d. D% reduction Y OXi

'-’;d’espr-_i’ bed above. 81 _Hdinr ook e OnRoresthaml | ves VIS, @escri bed

{j above, "al so can be con bd to the corresponding 1, 3- apt oket one by

greaction with at | east w0 noles of sodi um hydrosul fi de™~20 Treating the

Jidi-ner capt oketone with reagents such as iodi n® hydrogen peroxide or - .
thypochl g5 ous acid unEér diByl fi de formGy.codidi pPdns, well known in the art .
fprovides the ketones _ i'ﬁg aﬂi sgverted to amnes by
Hreduction of the oximé MTLFAY e.g., "Sodiupin ethanol .- 25 [err]
¥ Amines of formula (XVI1) are provided directly, for exanple, by the method:
it of Nagage et glouoalidiRdtbneS ERVIM anBUWidyicycldaikyROBndsIP hredsregaiuavsy the teattion3h the
[err] 40 approfiatd adidbialiod arRiGngherd eeageit @mpioing bandiond antioeagedtslwhlf krownrin thaert,
H#first stepgfastshewnmbave. reacti on sequence 55 affords the corresponding
#§ 3-am no- 2-pyrones, [err] [err] Lactanms corresponding to the above |actone
B intermegjates or those of formula (IX), (IXII), (XV) or 65} (X PI{I,), are
{i obt ai ned” by reaction of,C®®le appropri a MaGlactone with a Ta, ¢or exanpl e,
flthe above 14. 0 _034 876 | actone-i/S cont acted. with a%xcess of anhydrous
anmmoni a ‘i n et hanol l aﬂd_t_he mi'xt ur ('l_',l powed to stir overni ght.l at anbi ent
tenperature to pro¥t&Esonpounds ot tRe formula [err] 10 (Al Egnnati vel y,
cert ai_n’f actaminternedi ates are provided by the follow ng rea€dion
.sequence. [err] 20 . ' [err] 30 The resulting §,@ﬁ,gpes are then

a

g converted to the requisite amnes by nethods described above. _
: o “ 30 B RT R8_
. . COCi . RB : R7 .
_ r( + - . ——— Oz RY
. 38 (CH,) | 97 Mg '
. . (CH)n
{XIX)

40 . Amines of fofmula RNH, where R is as previously defined are qlso'obta_ined by the Welll known
‘'Hofmann reaction by converszion of the appropriate carboxamidq with alkali metal hypohahte. This

" procedure is especially useful for the preparation of cyclopropylamines. The corresponding cyclopropyl
amides are obtained and converted to amines, e.g. as shown below.

i p
E R R R® R
i
d o~ 4
1 o s >_'—< . + N 2CHCOZCZH5 ——i RS R
R R
5 : - a8 - a3
1. NH /
| . 3 . .
o ' - RS R4
il 2. NaOBr
f 60 _ .
. : NH,
. The first step of thé above sequence t;) form the cyclopropylcarboxylic acid ester is known in the '
65 art, see for example, Mescheryakov et al, Chem. Abstr., 54, 24436 (1960). . :
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soneric ketolactans are obtained by the foll owi ng reacti on sequence:

]° 35 40 The corresponding 5-nmenbered | actans are al so obtai ned e
method of U S. 3,1 25,569: 45 [err] .50 Cyclic or ope in
‘al pha- hydr oxyket ones or al pha, al pﬁa - d|Zydroxyketones of the fornmula 55.

[ erk] R15 wiidegompmings of foRfida fl) on iAtermatiid® amiglen themrfwe.iwhesdiyRdef i ned are
prepared by bromination with one or two noles of bromine and treatnent of

~ the brono or dibrono internediategwi th ah hydroxylic base, e.g. [err] 0
034 876 sodi um hydr oxi de or pot a3s ydl’OXI de as described above. The
reaction sequence is exenplified as Aol { &, [err] 10 15
Di-cycl oal kyl ket ones (XVI11) and arl cy?ﬂ% I‘Kyl ket ones (XI X) are prepared
by the reaction of the appropri ate Rde and Gi gnard r eagent
enpl oyjgng condi tions and reagentB well “kAown in the art, .e.g., as shown
bel ow. - 20 [err] , 30 [err] 35 ~ [err] 40 Anmi nes of forrrula RNH2 -

“where R iwberaX prSﬂ/WOinl ed@ﬁmwbtnorarﬂv corregpopding: FqIRRYY heeein & |i§ SEY]G tion

layi a 1 a
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of - cyc Owrﬁw (B PArét6rPed. rI n@caha ROfURIAS R sGAHCHAIAtIAPYT sulifesiacluder use @btwairoged and
conver t ederbidenini ansetventefor) sxaaples hastin adie Ioowetwg \Vaery dquinclein @mpints of reactan tsDiil’et he

above seqmeltntee* tt’Q)D'Pé‘F%'StéI';I §§S¢$ W%l qu'%d éR:ihﬂ °&"§‘F "dl SR' Bh the
65 art, S 'rang:m i’h%?ﬁﬁfo o%ﬂg gtc d; Theﬁ}gﬁ ng es e {?%m for

( 1960) mverslon of the above thloketones (VIl) to the corresponding sulfoxlde employing one mole of this
reagent, or the sulfone when two moles of the peracid are employed.
_ The compounds of formula {I) and the physiologically acceptable salts thereof provide advantages '

- as sweetening agents in view of their high potency, their physical form and stability. They are,
25 ordinarily, crystalline, non-hydroscopic, water soluble solids. They are uniquely characterized by

- possessing a sweet taste, devoid of undesirable harsh or bitter flavor qualities at ordinary use levels.
They can be usefully employed to impart sweetness to edible materials. The term “edible materials™” as
used herein signifies all non-toxic substances consumable by humans or other animals, in solid or liquid
form. Hiustrative of such substances are: foods, including foodstuffs, prepared food items, chewing gum

30 and beverages; food additives, including flavoring and colonng agents as well as flavor enhancers,
and pharmaceutical preparations.

- The compounds of the invention can be prepared in a variety of forms suitable for utilization of
sweetening agents. Typical forms which can be employed are solid forms such as powders, tablets,
granules and dragees; and liquid forms such as solutions, suspensions, syrups, emulsions as well as
other commonly employed forms particularly suited for combination with edible materials. These forms

_ can consist of the compounds of formula (1) or their physmlogtcally acceptable salts either part or in

- association with non-toxic swestening agent carriers, i.e. non-toxic substances commonly employed in
association with sweetening agents. Such suitable carriers include liquids such as water, ethanol,

sorbitol, glycerol, citric acid, corn oil, peanut oil, soybean oil, sesame oil, propylene glycol, corn syrup,

" maple syrup and liquid paraffin, and solids such as lactose, cellulose, starch, dextrin, modified starches,

polysaccharides such as polydextrose (see, e.g. U.S. 3,766,165 and U.S. 3,876,794), calcium

phosphate (mono-, di- or tri-basic) and calcium sulfate.

_ Likewise useful and compatible are compositions containing a compound of the invention
combined with a known sweetening agent such as, for example, sucrose, saccharin, cyclamate, L-

aspartyl-L-phenylalanine methyl ester and the like, useful for sweetening edible materials. Especially
useful are the mixtures of compounds of formula (I} and saccharin or a physiologically acceptable salt
thereof, e.g., the sodium, potassium, calcium or ammonium sait of saccharin. In said mixtures with
saccharin the compounds of formula (1) reduce or completely mask the well known, undesirable bitter
aftertaste of the saccharin.

50 Particularly useful such sweetener composmons are those’ contamlng saccharin in admixture wuth
- compounds of formula (1) which are at least 400 times as sweet as sucrose, especially those wherein R?

is methyl and R is dicyclopropylcarbinyl, 2,2,4,4-tetramethylithietan-3-yi or 2,2,4,4-tetramethyl-1,1-
dioxothietan-3-yl. Most particularly preferred are such mixtures of saccharin and L-aspartyl-D-alanine
N-(dicyclopropylcarbinyl)amide, especially such mixtures which contain the latter compound of formula
55 (1) and saccharin in a weight ratio in the range of from 1:1 to 1:9. These mixtures are not only pleasantly
sweet tasting and appreciably devoid of bitter aftertaste, they are, unexpectedly, significantly sweeter
than calculated by summation of sweetness of the individual components of the mixture. That is, they
exhibit a synergist effect, being up to 33% sweeter than calculated. In mixtures of saccharin or its salts
and L—aspartyl-D—alamne N- (dlcyclopropylcarblnyl)amlde in ratios outside the above range the synergist

60 effect is considerably reduced.

The invention also provides sweaetened edible composmons comprising an edible material and a
sweetening amount of a compound of formula (1), a physiologically acceptable salt thereof alone or in

* combination with a non-toxic carrier or known sweetening agent. Examples of spec:flc edible materials

which provide such sweetened edible compeositions include: fruits, vegetables, juices, meat products -

“such as ham, bacon and sausage; egg products, fruit concentrates, gelatins and gelatin-like products

17
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1 The ethyl acetate extract was cooled to —20°C., 165 g. (1.63 mole) of triethylamine and 84 g.
(0.78 mole) ethyl chloroformate were added. The solution was stirred at —15° to —20°C. for 30
minutes then treated quickly with the DMF solution of D-alanine trimethyisilylester prepared above and
60 the resulting mixture was allowed to warm to ambient temperature over one hour with stirring. The
- reaction mixture was washed with water (3 x 500 ml.), the organic layer dried over sodium sulfate and
evaporated in vacuo to a 200 mi. volume. Hexane, 400 ml., was added, the mixture granulated at 5°C,
* and filtered to afford 218 g. (80%) of the title compound as a white powder.
Replacement of the D-alanine employed in the procedures of Examples 1 and 2 with DL-alanine,
D-2-aminobutyric acid, D-valine, D-norvaline or racemates of the latter four amino acids similarly
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to dryness to afford a colorless solid. The solid was tnturated with ethyl ether, stlrred filtered and dried

to yield 1.3 g. (839%) of betabenzyl N-benzyloxycarbonyl-L-aspartyi-D-alanine-N-(2-methylcyclohexy!)-

amine ;Nhlch showed only one spot (R, 0.65) on TLC (ethyl acetate/hexane/acetic acid 10:9:1, by
50 volume

B. To a solution of the product obtained in Part A, above, 1 .05 g. {2 mmole} in 100 ml. of

methanol was added 0.5 g. of 5% palladium-on-carbon catalyst and the mixture was hydrogenated in
a Parr shaker at room temperature, 3.5 kg./cm.2 (50 psi) for 30 minutes, after which uptake of hydrogen
ceased. The reaction mixture was filtered, the filtrate evaporated in vacuo to afford 610 mg. of the
desired product as an off-white solid which is a mixture of ¢/s- and trans-isomers M.P. 206—2098°C.
Sweetness potency: 250 x sucrose.
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bet a- net. artyqngje 5ol qlqugr@a er. te The ether was evapora_;ed a'f
N- ( ci st 4B %‘C r_lek f u 8%@5\5‘F§?§ %\’%’ é?pﬁ\F%cC @at 1 proi 83 45: 3 (72%58f /to utylvl B
A @ 3%" HQIH}CEf ednd| dddreadtéti With thyd%oxy&hmbehydﬂﬁaoqpe {r@. $0iuno| e)

213- 214[ ¥FPIRG
was ‘di SSOAcuefb ih M:126khnBlwatarfbymed methad ofeBagimate Sofant A. Meﬂvamgmf aow'smt of

sodi-um hyudbgmm chéxtirn lﬁg@gﬁgﬁ ansf thacprasip “Waé 5& ﬁ ";; rgg {ﬁy df at
30[err qogain u ic =
aCI[ d. a]r:ad mz%?ﬂ ﬂ RS were rﬁfﬁ'%ﬁl 'zetg \/;‘;/ggggr;‘amsé_t'gr LS lp?a a |(§(r)ﬂ ca?ﬁon m)P

catal yst wasT@sld& a%rwsrofge(doastma o2 Bxify i SOyen oftettehnaltwad Biidad Q4g mzﬁmole)
kgi/ cm [ edfiddifrbBndibe yeattinn comied dand prothest isaleted ps despribed incixphelg q on,
the fikaragts. ewa%m ditthytviarclonseryisa @vgg ienfhis Wﬁ?@"&?%éﬁ?‘?ﬁ‘?eé'ca ?i‘i“? ﬁ°éf
pH:5. 2 wi 381 edfE8hehridgt ISRt '8RTP°cCaci d, then granul ated at 5[err].
-one hour. The resulting precipitate vvas col | ect ede filtration, the

cake dissolved in_a m xture of 200 . Of vvat,e( 0 nl. of
coficenss at ed -hydr ochl Br | GHaEHPCACH HFPW FRYICH Iter ed and the filtrate
ad;ustedto pH52vmth 50% (W w) s hgn dr oxi de lution. 30 After '
granul ation at 5[err]., filtering, washing % th cold water and drying, 132

g..485% step yi el d) of col or| ess product was obtained, MP. 216- 217[err].

oves al | yieehidcohde SOELmPINESIMPASE WAl RP&iXed 6MPFloyingS U.76@S (6.6 Bamwerrmf -ng

appr cuafyuoaa@ramoarbnﬁtahyie-uﬁ\lpmmfldmaamany;chrblaw@mm Bhd prapartienabarh

he aluthee resgentse Bvaperstiorad thecathyb agstatels cten nﬂg’gﬁ g7t %'Pﬁﬁf%k
C

: i i d-b l

- whetei n cfsﬂ chgé%e bigjaepur(ied ap‘%%{“ﬁ’b?te 3 iﬂﬂg@ge

' arty a‘i‘ﬁénbdi'iﬂ (03§ ; dTatdny P&y @l 2133y v)a%nﬂ fbgérﬁte)dtd%ﬁa (pﬁlladlum-on-carbon

i §1 r ans -cataysedsSipschbed in Eeamptend) Pert Cu® affond i 28 o (85%) phihedesired dipeptidg amida $1.8.

sl e) oﬂspefwtzﬁg%xg 94 ”“m;t%‘w UPGtae@MVY%M?FQtE agidhane gpotfe-4thi ne, 40 m
of ;tetr hydr%‘f" ridine cooled to -20[err].
was-added dr W?@'"@gf@mﬁ?"ndfgf fol"I§LI'I "mL %nhd; chl orof ormate. The resulting

- slirry was stirred at -15[err]. for ten‘jfp3 utes then 0.79 ni. (6 nmol e) of.

~a mxture of the cis and trans- |sorr$rs/o - net hyl cyclohexyl am ne was

added dropwi se over a few ninutes ction mxture was allowed to warm

to: roofﬁterrperature diluted with water\And extracted with chl oroform The

organi ¢ | ayer was 45 washed with dilute ‘hydrochloric acid, wate J um

bi. car bonabeRSslemyl dsnprOMDem p@gﬂlarﬁ simiprty |°hfalnle‘§/f’9\W‘tﬂl‘P appropriate diblocked dipeptide:
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Wottom flask, WegHJUHg6edC r&:&mc(—@oﬂnﬁ 0y

B odi um spheres was added |Nh-lq1mrci-igns as

‘at ur at ed aqueous sodi um chl oride. The washed extract was dried over sodium

'. ?-iulfate and evaporated to dryness to afford a colorless solid. The soL|d
|Mas triturated with ethyl ether stirred, filtered and dried to yie

3

(83% of betabenzyl 0034 876
‘kepzyl oxycar bonyl - L- aspartyl - D-al ani n met hyl cycI ohexyl)- am n_e

i ch showeg agsdmi- @Jaﬁn.ﬁmuz(z@{@sse&rkm&hh clo(a nl akrfdely !

‘gicet at e/ hexane/ acetic acid volune). B. -To a solution of the
‘@r oduct obtained in Part A above 1 g. cpqaz mml e) in 100 m . of nethanol
Ifas added®0.5 g. of 5% pal | adi um on-c3
%e;ydrogenat ed in a Parr shaker ati, moemt
§80 m nutes, after which uptake of hyd

Hliltered, “the iltrate evaporated in v

Mesired p‘Poduct as an of f - V\/mte SO|Id whichds a mxture of cis- and

:j rans- |sorre‘fs, ° otenc 250 x su ros |
fh34 876 Ex "‘ ;’g\ 0}%?# r‘g Ry i
. oﬂrdf1 c ofité Caf BT .aam §6ﬁdnﬁn Jhuﬁn eds ui&d -

pbedy_Cat al yst and the mixture was
] at urmg .&l-@ kg/cm 2 (50 psi) ‘for

o¢,.p afford. 610 ng.. of the 55

ot tom f |7a5fkrmbﬂ$‘1 ammdnsﬁﬂ. Didrirgg. thi§ fime Qvarey ey rduy:déd)kgth ammemhy:ﬂ&mc&ﬂyoma Sofand

BE0 n. wat e'ia"abwf@ %fftrqqt!wr%ong hepdnThe mpjkture vagyicoelel. @mtrﬂq d itk iethel a;:eiauatandrexmt#

B oo, ommmed %%m B %ﬁﬁ%ﬂ?‘%ﬁ%@%ﬁg@%% A

HyPddhe? th Xtrabts Wa E‘sulfa

Bhori deza/vaad adshach tﬁ’l dritRsdtoxyisld &.95. |0F Ichxde Wnkriel wiadH wasK tiste @cﬂo hlﬁsl . \6f

he met hyl @nsredhémmldm}eeﬂﬂméﬁ—fﬁ@ﬂ@@med and dried over. anhydrous
agnesi um sul fate. "The sol vent was -renpved -by evaporation at reduced

ressure and the residue recrystal | i zd@%om 55 ni . hexane, yielding 40.0
In a 500 mM., three-necked round

di cychsopr opyl ket oxime, MP. 69-72[erry
di cycl opropyl -- 20 ket oxi ne and

tirring 19.2 g. (0.83 nole)"
api dly as possible, maintaining
ef l ux tfroughout the addition. Foll OWI(Oga)gI ssolution of the sodium the
eaction was cooled to 60[err]. and 60 nl. water was added. After cooling,
8 nl. concentByaémslofingd8SEMb.OMBLICmM6ler 0f\2.2,55) A2 A mdtH9RYYIdpEntWhaite Shi okdpB&ional

50 m . anhydrous t hanol]. Wth effici

1BEt hapol  wagmdinss pf the dthat reaeq:h@acenbl egssnamparﬁd P8 Brthe ditdricked dipkpeide droide of the

{fidi ssol ve, saPqve formuia "i"ﬁs)&btﬁ"?d gﬁﬂrlﬂe vﬂwt%l?chY sitrangel Bk @ ethy!

Jghydr oxi d'é g/ gﬁgn? ggfog ¥ EUE){/ at o progg{ io'néﬁ\ acn nswp effey
e !

<lchl ori de. EE e TR Enbw(eedﬁﬁ

l. of
sul fate, f methenddndindroge et aytae'moahg bESBﬂﬁﬂﬁdﬂﬂmQﬁSdaﬂﬁn cagtblﬁst beﬁdsdﬂﬁh mﬁaﬁn:ﬁge
was distil F - P@sc% Qs3tion pO®iveny HRE m94°élth§|dqgreﬁﬂlp©ptgie agidetwae obiteived exhn off-

0 X sucrose.
The . compounds of formula () whereln Ris 2,2,5 5-tetramethylcyclopentyl and R? is ethyl,
isopropyl or n-propyl are obtained in like manner from the appropriate diblocked dipeptide by the above
- procedure.
45 Example 8
3-Amino-2,2,4 4-tetramethyltetrahydrofuran ' .
A. 2,24 4-Tetramethyltetrahydrofuran-3-one
4-Bromo-1-hydroxy-2,2 4-tnmethylpentan -3-one (prepared as described in Example 13, Parts A
and B) 25 g (0.1 mole) was dissolved in 160 mi. of ethanol and a solution of 8 g. (0.2 mole) sodium
50 hydroxide in 80 mi. of water was added. The resulting mixture was stirred at roomy temperature for 30
. minutes, diluted with water, extracted with ethyl ether, the extracts washed with water, brine and dried
over anhydrous magnesium- sulfate. The solvent was evaporated to afford 17.7 g. of 2,2 4-tnmethyl-
pentan-1,4-diol as a colorless liquid which was identified by '"H—NMBR. The diol was dissolved in 50 mi.
of chloroform, 1.5 mi. of concentrated sulfuric acid added dropwise. The mixture was heated at reflux
&5 for 3 hours, while distilling water/chloroform azeotrope from the mixture. After standing overnight at
room temperature the reaction mixture was washed with water, the organic layer dried (MgS0O,) and
solvent evaporated /n vacuo to provide 13.9 g. of colorless liquid. Distillation afforded 8. 3 g. of the
desired product, B.P. 70—72° {50 mm.), overall yield 58%
B. The ketone obtained in Part A, 8.0 g. (0.056 moie), hydroxylamine hydrochlorlde 8.0g. (0.113
~ 60 mole} and sodium acetate, 2.3 g. (0.113 mole), were combined with 85 ml. of ethanol and the mixture
heated at reflux for 48 hours. The resulting mixture was diluted with water, extracted with ethyl ether,
the extracts washed with water, dried and evaporated to yield 9.0 g. of a mixture of syn- and anti-
~ oximes, identified by its '"H—NMR spectrum.
The oxime obtained above, 1.3 g. {8.28 mmole) was dissolved in 70 ml. of dry ethanol 1.9g. of
65 sodium metal added and the mixture warmed to reflux and held at this temperature for 15 minutes:

Mpr oduct “"30’ B oqidy VP J80—140°C.
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nd nmagnetic stirring bar vvas added. 4.28 g. (0.010 nole) of
~benzyl- N-benzyl oxycar bonyl - ?sagrt eP-al anine. 75 m .
trahydrofuran and 1.53 m . (0.011 nol e? trlethyl am ne. The m xture was
"-@.L,ed t d*eatlr@[veismimtmuqq f©6tw¢1 hourg @it ad_dlmIOé Iincc;'mems (bT %lmacfé omglumd‘&wd

C| Opralgtn ggamu,%meé @'P@S '6'0u \5 é%ts}fgﬁ’ ;%éw':h sy tr:{lggg% iﬁ}f@ar ?TI

y st Qistifféd to bS8 e debirel a °@v BI?HI'@hAftar arrﬁuﬁﬁddﬁ&\ W dteicd
1 50f the. hydmtigoride exait rramteedl w\érhn@&hoh‘oasnfwﬁg thie [syit armlCaxtradting again witeether

nic pA82e ofanies ol P3% pswéqaewyorgeesfmvdpvmbm@ was optaigdni ), 3 M

ochloric acid (2 x 75 m ..), bring gl00 nl.) and dried over _

dr gis_mgpgn ﬁ%ﬁﬁstr&natylﬁmﬂrdfﬁﬁn@%hlﬁﬁch (NP ocBN R Bf EXbRBle 4ahaTbIMES | N
10 dofidesl A e.-ap Dalefink awte provitel mhike manses. I ecr ystallized from75 m.

0|I|ng ethyl acetate to obtain 3.78 g. (72% of diblocked amide, MP.

164 -165[err] Thin-layer chromat ographyNHILC) on silica gel, eluting with

1: 1 etnyl acet at e/ hexane gave a wﬂggba spot, R[err] 0.40 W|th vanillin

spr ay reagent. An additional Oy o{uﬁﬁﬂ fromthe nother |iquors.

C...Toa slurry of 2.58 g. (4. 9 mml e) product obtained in Part B in

250 m . of methanol was 50 added 0. 60 g of cEg/o pal | adi um on-car-bon cat al yst -

() Xt u u initi SSu
SUW vvet and the m xture hydrogenated foor one hour at an initial pre re
(50 kgici2)—The catalyst _vas renoved. by filiration and the

evaporat ed- at _reduced fford 1.47 g (100% of
- product, MP. 190-19{ Fﬁaé,i’g?p#ﬁgl n 4: b.;egau;amgg/(v,ater/acetl c

) and spraying with nlnbydrin gavela single LL 34. 55
, 1200 times sucrose.{ Startilng witH the ap roprl ate - | sweetness
yl - N- CbzL- l&spartyl D- Al a'ﬂt n r’('ﬂéch 8 r%n’é‘PHl g seetseC unds

a\l)vvrlcl IIIF\IDLCIJ 66 (Illul'\]_ IIJ ID.QT__ILCI'I‘_[, \ :3)231.0r

e obtain i ke $5 20 | O 034 876 |Exanpl €| 6

| - D-al ani (d/-t-Db ty'F?: Ll opropy|l carbinyl)gmde: I} R

3, Ra= CH3 A“Bs-Butyl y?)ﬁ%p opyScar|bilP4-t18%filse.jto 83 (To 055 ol e

gycl ogy epanecar bonyl chloride¢ and cyprous chlorfide in B00 nl. jof :

et her was added dropw se upder a ritrogen at rDspher%‘ZBB m.Jg (0.5
3

50 m.. three-necked flask fitted with a st opper, therrmrreter,@yi ng -

iﬂ

O<KQYSO~"TLounwoO o+ -

12.1 Mt-butyl magnesi um chl ofi de in{the sane sdlvent at -10[efr].
ion m xtur pourgd intola m xtyre of 250 . of M -
ric acid 700 g. df 9-6%° |t heseor damiz-2iHyer |separ at edzzo/\/asi‘ed

r, sodi umef carbonatg sol ut{on, briine and-dri-gd:over [anhydroys
nsul fate. The ether vjas evaporatedfat is reduged pregsure and the
di sti Imt at nospher]i ¢ prepsure t¢ provide 4§ g. (74% of

C H . '
278 a : | _
0.57 33 180—182° Dec. 77 | 250
trans . ' o | -
CE; I _CHy o _
0.502 20 224-225° Dec. 92 600
trans,trans

CH C.H. T
3‘0’ 23 046 | s0 | 18s-187° | s 200 -
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cl opropy! ket one,

l'i quors.

B. P. 145-1 53

{i--but yl cycl opr opyl ket oxi ne. An. addi ti onal
The combi ned crops were recrystal lized from1:1
thanol/wa'rﬁr to provide 25.2 g

[err].

The 45 g.

to 20 obtain 23.5.g.
7.7 g. was obtained fromthe

(0.36 nole) of ket
acted w th hydroxyl am ne hydrochl oride .and sodium acetate in 1:1
hanol / wat er by the method of Exanple 5, Part A After
erni ght the reaction mxture was cog @g4aggst he precipitated oxi rre :
lected and washed with cold ethanol

‘heati ng at

of

wWas

| ux

(509 of oxine, MP. 1 13.5-114 C. Toa'

!
K
1l
1ﬁolut|on off 5.0 g. (0:035 nD|E)43;WOX|$§ﬁ%$i%h m . of ethanol was. added
M. 04 g. (O. 35 ol €) of sodium a carri Qut ,an oduct-
:Esolated ag described in Exanpld 5 A, afforgpﬁﬁmgA@fgd?{of crude
wﬁl;t;butyl ycloprOpyIcarblnyIanlne. ThiE was disti11ed at fat nosp Lhes |
firessure 't y| eld 2./ g. (45%. |of Ry odustyid@i]l i mge.ptc,153 &5&5@%” :'{(je :
g [err] 3% The procedure off Exanplle 5. Pdrt B was repeated fenp “ovi g
?.76 g. (646 mmole) - of dI-t~ butlyl'cycl dpr opyl dar bi nyl ami n¢ in pljace of
i cycl opropyl-ca€ H 5 and prg£ rdifonal anpunts of thg other] reagents.
vaporatlo of t | “acet at § ¥t adts ®n atifo2RfatRec3| 1274. (9709 of
'%O|Id di bl pcked dlpeptide am-de| This vas puriffied by. col bm chrjonat ogr aphy
n a-2.5 x{30 cm qplu eluting with]l:1 etHyl acetatef/pexane.] After
._vaporat|o1 of tHe= axﬁﬁons ccntalnlrg the desired product (ag deter-{40
,‘ﬁ ned by TLC), 2.33 K CEAZHE,)gf {col orl gss . sol ild was obt ai hed, M|P. :
318-120[erf]. C T Ul’lfled p o4 flr om Parjt 148-1@°33 g , mas 500
,‘ydrogenatnd over a pall adi um on- -carbor] catal yst as descrj bed ir Exanpl g ‘5,
Fart C to|lafford 1.28 g, (95% jof the|desired dipeptide anm de, (M P.
1880-182[erf]. (déﬁﬁﬂl_silica gel TLC (4:1:1 bytanol /waterf acetid acid):|one
@pot, Rerf] 0.43. Q& -'( 120Q xgcsycrose. |45 The'renairing
onpounds pf. fornul wﬁe?elw B.44® 30 490 ﬁﬁth g%err é@ thyl,
I sopropyl pr n-propy are simlarly ob alned fron1 e 3p ropri atje bl ogpked
Wi peptide.} 60 55 21 0 034 87¢ Exanplfe 7 L- Aspar tyl - D- &l ani ne C
| (2,2,5, 5t tetramethglcyclopent 1-yl)amde: [¢err] A - :
-§'255Tetramateyl (@lt)ylanneA\mxtueof 21.0 (0.1% nole) pf
B 225 5-t e} ranmet hy? opent @oh e,0BcP| 63-68lerr]. at 40 nm) 40.5 g. (0.8
‘ ol e) fornfanide an m. of fofm’€acid s 1e‘é’F‘é‘t§8aP°‘!I: 0- £80[ ¢r rI€. fhr
0 hours Wwith addition of 10 m| increfrents of fornmic acijd whengver sol j d
R moni um cjar bonat e dep03|ts 15 formed {n the gondenser-. ring'ghis tinge.
fat er was [renoge® fr &kt he reaclion nmikture by means-of g varialpl e takef of f
! raCtionatlng egg meu§t rel opl ed, ektracted witlh ethyl acetatle .
), ext r adt h \d )g . 0348 - 143-145° 65 150
St ¥ EE
3 0.31¢ | 100 199-202° 44 250
c33 _
c CEs' - o :
3 cH, 0.36 ¢ 69| 199-208° 100 400
FRE TR
CH CHy N
cay(Jem, 0.33¢ 97" 105~112° 42 300
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rated to obtain a dark residual oil. This was mxed with 60 m-. of 6 N
hloric acid and the nixture heated at reflux for three hours.

I'ting solution was adjusted to 8b3d #Bh sodi um hydr oxi de, extr
with-ethyl ether, the extracts washed wth- water,. brine, dri ed (rragnesr um’
sulkfate) 20 and evaporat ed to dryness to yield 4. 9 g. of crude anmi ne whi ch- .
was* distilled to obtain 1 g. of the desired tetramethylamne, B.P. 66-69.
(30. rrm) [err] 25 B. [err] .. By errployl ng 856 rrg (6 1 rrm)le) of

2, 2 2, 5 - \ 2 n

ur e of Dipdpaitie aenla’pl)e Rf ,

bt n\ VY nnruflnrl h\l cbl um

t he™ abov forrrul a vvas obt ai nec

by -§ilicq ‘gel TLC (2 3 ethyl 3 i _

chromatoraphy on g+l ica gel, (el I#I n;%/\r,;, bt hml aget ate‘% ?rewqeﬂteﬁ to
rac

obtain 495 ngy. after evaporatifo n of produc -cont ai ni ng gnWero@ | The
purified ) ocked di peptl ae crm de plovrazayTm HdrﬁB—itg'S_ Mg, wers -
di ssel ved -in éR m . et hangl and 1ydroge nated over 300 ng. |of 5%

174

evapor at{on ofE5oReht; i fed dipeptide am ds _obrt ai ned
as 'an off- 40 white solid, M 136- l40[err . Sweet nesg, 800 x sucrosje. The
corrpound ~of fornula (I) whergin Rip 2,2, 5 5-tetranethyl cycl ppentyl Jand R

pal1-adi ufn on- Ca a? yst ds qdascli b i h- Exanple 5] Pait €. After
PR i ¥ -
I

i siethyl| i-sofropyl or_n-prop) 1 are pbtained in |like nner ffomthe
- appr apripte 3 Yepti ge cthe ove procedure. nple 8
' 3- A P, 2, at anethylte rgf%drof u?é;n-A. . Eé? 200

-[Tet ranme hyItetra'hydro uran- 3 one 4-prono-1
-2, 2, s trimet hyl pentap-3-ong (prepared as desclibed i p Exanplle 13,

and 25 g. (0.1 nolg) was [dissolved in 160 nf. of efhanol gnd a
of 8 g. ( Cgl e) sad'b m,sro h dI’OXI de |n 80 . of pater was
_ad"d d. “The resul ti mxture pas Stifrr&Q at]| r'8omPE'MGef at B8 e | or2280

mgutes,] diluted with water, pxtractled with e thyI ethef, the pxtractg
shie th wat er, ‘brine and Pried qver anhydrous nmagngsi um sulfate. The
atedto affprd 17.|7 g. of|.2,2,4-tringthyl - '

pefit an- 1, 4 di ol as b rIess I|q ifd whicH was identified byj[err] HNW
Thé i ol| was diss 0-7%% |chi®r of|or 88-93° Bearl | 082 concesm r af ed
ij‘hacr d added dr opvvr se The m|xture as heated af reflukx 55 fof 3 .
, Mhile distilling waterychlorgform ageotrope fromthe xture. [After
d overtwagid at room tgnper at ubrl'ethe reaction mgture was washgd with
- tlhe organj c Vg drigd (MgS®4) and|sol vent evaporated in vacfyio to-
13.9 g. oﬂl)éss | iGed H§ Dissti I}l ade-aos+adebof degh 8./3 g2s of | the |

|{products—s. P. - 70-720 }(50 mm{), overal | yield % B. The ketohe -
icned in Part A 8.0 g. ({.056 n®le), hydroxyl am ng hydroghl oridej 8.0

0.113 60 £) and sodi ym acet fite, 2.3 g. (0.113 jole), {were cofhbi ned

m . anol and tHe m xtyire heaed at refl ux for 48 hours} The

reSUI ti r&ug’ m \ j luted with pat@s, ¢xizsa¢iegelift h fthyl ghpher] the
extract $ washed water, dqried ahd evap¢rated to yileld 9.Q g. of p

- m:xturelof syn- and anti- oxilnes, iHentifigd by its [drr]H NYR specthum
. mixed iscmers Tl "

w;?b(cxsf | 02 94 95-99° 100 350
CH 0 CH3" I '

5

GKC(CBQ:, | 04° 95 | 186-188*Dec.| 73 | 140
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(8.28 mmol e) was dissolved in 70
-added and- the mi xture. war mec
15 - m nutes. 22 0034 876

?-gf"'The-_'oXi'rre obt ai ned above, 1.3 g.
¥ dry ethanol, 1.9 g. of 65 sodiumnetal
1 reflux and held at this tenperature for

an,

Wl was continued for two hours with adQi@388%6 two nore i ncrenents (1. 9 g

‘M eakh) of sodi um: The reaction mxture was then diluted cautlously with

i water, e Re——Tho—at-het Ut e
hyd_r'ochl_ bric acid, the -aqueous,DmﬁgdﬁBgﬁidg kal ine with s_odi um hydr ox| de
g and re- extracted with ether. |The amldeacts Nere dbiﬁapti(awonand '
~evaporat ¢d to dryness and the pesid Ta Tl he—desiy ed -
[t amine, ByP. 68-69[gLr]C. (1 5[mm. Bweetness |
] precipitftion of tﬁe hydrochl ¢ri dé - satfcqero r(li'hy’l qrfciucrose | .
basifyi nfThe sart_and extracting a = g. o amme pf 93%
f§ purity by gas chrpmat ography ov-1 “|vs obtained. Example 9 101 - :
1 By enpl oying the ropriate amgrgaadf fiog mu| a17ghMdd . bk, he gqrooedégbe of o
{ Exanple § the f_oI/I §/| ng am dep of L-lasparty|-D-al aninejwere pfovided
1 1i ke manper .(CH@p®H CHECI2D, Di bl pcked Oi pepti dp Am de Di pt i de
Amide (lI) 25 ' _ , '
{ Sweet nesg R | Rf %Yieljd - MP.,{[err]C % Yield
4 x sucrosp 30 ' , ol 54 [err] | - 0.163 a
194- 197 pec. 8 - B503823[ferrps 180-183°Dec. | 1 0.487 b 180 56
213- 215 1220140 ‘trans [err] : 0.57a
1 33 180@8@[;%”] B, - g7 250 K5 trans [efr] 50 o
4 [err] : 0. 50a | 224-2P5Dec. .92 | 600} -
“trans,trpns ¥err] 0.46[err] 50 185-187 59 200
g [err] 23 ] _ o _ '
' CH 0623 98 182-184° Déc. 61 0
(CHyC SHy ' lalpha] 5 +20.3
_ (C=1, CHaOH) |
!
O N | |
| CH\- _ - 9% | 183-185°Dec.. 52° 375
(EHg,¢  CHy  faiphalp+28.7
: (C=1, CH,OH) .
g _
[ . | B
CH, . 0.54° 100+ 134—137° Dec. 72 . 180 .
(CHglaC  CH,CHy (crude) |
ai '
V)\ | 0.722 | 89 193-197°Dec. | &7 110
CH : .
. 3
dl .
/CH- - 79 119-115° Dec. 54 125
(CH3)3 - CH(CH,),,
ol L
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876 Di bl ocked Opeptlde Am de - o SR D pepti de Am'_de él)

S ness R - R err]- ' %Yi eld - - MP., Jerr '
el d - sucrose [err] : a . 42 198- Dec.
- 200 [err] [err] 0. 540(934%;56_’ 145-148 74,
—6-—54—-er+— 406 48156 er+—Bee— F5— 450
0.73 ¢ 100  |pibik@d@d HgptiddC. | 63 300 [enr]
1 143- 145 . Amide - 6 DipehB@ Araine {1) |
100 . 199- 202F : —ried- 250 e.'saf?] :
Err1- R* 100r, | % vid@d 0-@B. Lerrl| % v g | Srosress
42 | '3p0” "0l034 876 Dill ocked |Cf SRR de
D peptide Am dle (1) KR - %Yield I MP., €
X sucrose [hrr] 1 0.56[¢rr]. . 91
: .44[err] 0.56% 100 o1 Jl%-mﬁ‘ﬂi{ee.rr] €ec.| 75 8¢ .
trans [e-rrL .| 0.75[err] 96 89-93[ ¢rr]
| §3H5) CHCH, 255H3rans. [err] . o2 | T
9 9[’§rr] ' - 100 1 350 @.4[err) 1. .. 186-188 |Dec.
- 140 Oc§34 876 Oy bl ockéd Di pepti de- Ami de : | o
e Ami de ( etnessf Rerr] RS % Yiel d
rr]C %% d x jsues®¥$ CH1. | 170=172°Dec.| 1000. §4a100 . 100
Dec. . .. 250 ' ' R _
%’\ . 0.7 | 52 - 99 200
cey czm, o _
.<:j '> - - 144-148°Dec.] - | 400
CE3 ¢x3_ I E S

* Configuration of amine, F(NH2 is given where’ Known :
C=cis; t=tlrans, I = levorotatory, d/ = racemic.
3 7:3 ethyl acstate /hexane:.
b 10:9:1 ethy! acetate /hexane /acetic acid.

C 1:1 ethy! acetate /hexane. _
- Proportions for soivent systems are by volume.

In liké manner the cbrreSpondi_ng’ compounds of the form_ulé '

- . HOOCCH,CHCONHCHCONHR
' NH, R
are obtained from the appropri.ate diblocked dipeptide,
55 ' - CgHsCH,00CCH,CHCO—NH CHCOOH

I [
‘NHCbz ~ R*

. where R® is ethyl, isopropy! or n-propyl and R has the value assigned ab_ove_.
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: )2CH CH(CH3) 2 [err] 0. 66a . 63 - 180-183[err] Dec.
48 180 [err] dl [err] - O.6a 98 - 182-1840 Dec. .
14 ' oOf[err] - _ - -~ Jalphal D +20.3 (G

@H err]OH , CH o _ 0 0340876 183- 185[ err] 52
#7858 _¢al pha] D+29.7 [(Ja.rr] : S ample 10 18.0. (CH3§ ?C,JZI, CHZCHgi/CI_l\
W 54a 1 i 3K ; oo S -

1000 .[g?fﬁanyl oLl a4hide3n (&?gﬁi?c_)guatylcarbm I.8gsde. . 103.167 Dec. 87

110 dl -/ CH - 70— 119- 115 Dec. 54
Hos. (cHe) 8C CH(CH3)2 dl 26 0 034/§EE]Eiblocked_D pepti de Anide
‘4 peptide Amide (1) Sweetness Rerr] /R %Yield o -
MP., C "% Yi-eld sucrose 10/, R =CH [errf® =CHy 5

 179-161 Dec. 69 75 (OMyCHCH err] ~ CH [err]3 . 0.33
711 . 170-172 Dec. 100 . {1do 25 - - [err] 0.17 -
. - S . .9 T 200 .30. S
- -A." CH CHOOMMCH J Dec. - - 400 35 ¢ o
onfiguration of >Jani ne, R |{ gi ven where known: ¢ = cis; 't = trans, | =

fillevorot atery, dl NHGbtacemic. a 7:3 ethyl acetate /hexane. 40 b 10:9: 1]c et hyl
et ' id. ¢ 1:1 ethyl acetate/hexane. -Proportions for
; -Cft- at f/ geéan%é?%féil’ﬁyaé}lﬂ? 0.0735 molel of NobenzyloxycaronyiDL.alanine and 1.27 g, [0.018 mole)
n olven y Bﬁ' e'is added at — ~"1.457g. (0.0135 mole) ethyl chloroformate. The mixture is stirred for 15
g minutes, cooled to —15° and 3.75 g. (0.027 mole) of dicyclobutylcarbinylamine is added. The reaction
. 20 mixture is allowed to warm to room temperature, dissolved in ethyl acetate and the solution washed
with dilute hydrochioride acid, sodium bicarbonate solution, brine and the washed extracts dried
(Na,S0O,). The solvent is evaporated to provide the desired N-Cbz-alanine-N-{dicyclobutylcarbinyl)- -
_amide. . ' : : '

25 B. Diblocked dipeptide amide ) ' ' :
A. solution of 3.54 g. (0.01 mole) N-Cbz-alanine-N-(dicyclobutyicarbinyl)amide in 100 ml. of
methanol is hydrogenated over 1 g. of 5% palladium-on-carbon, the catalyst removed by filtration and
the solvent evaporated to provide N-(dicyclobutylcarbinyl)-DL-alanine amide. . -
: In a separate flask containing 4.46 g. (0.0125 mole) of beta-benzyl N-benzyloxycarbonyl-L-
30 aspartate in 100 ml. of tetrahydrofuran containing 1.2 g. {0.015 mole) pyridine is added 1.35 g.
’ (0.0125 mole) ethyl chloroformate while maintaining the mixture at —30°C. The resulting mixture is
: : stirred for 10 minutes at this temperature. To this is then added the N-{dicyclobutylcarbinyi)-DL-alanine
A amide, obtained above, as a solution in tetrahydrofuran (100 ml.} and N,N-dimethylformamide (10 mL.).
' The reaction mixture is stirred at —20°C. for 30 minutes then allowed to warm to room temperature,
35 extracted with ethyl acetate, washed successively with water, sodium bicarbonate solution, dilute
- hydrochloric acid, and water again. After drying the washed extracts over anhydrous sodium sulfate, the
solvent is. evaporated to provide beta-benzyl N-benzyloxycarbonyl-L-aspartyl-DL-alanine N-{dicyclo-
butyicarbinyllamide suitable for use in the next step without further purification. . '
C.. To a solution of 1.5 g. of the diblocked dipeptide amide, obtained in Part B, in 100 mi. of methanol
40 - is added 1 g. of 5% palladium-on-carbon and the mixture hydrogenated at 3—4 atmospheres pressure.
The catalyst is recovered by filtration and the filtrate evaporated at reduced pressure to provide the title
compound. : - ' .
D. When the above procedure of Part A is repeated with' N-benzyloxycarbonyl-D-alanine or the N-
benzyloxycarbony| derivatives of D-valine, D-2-aminobutyric acid or D-norvaline and the appropriate
45 amine of formula RNH, and the product thus obtained hydrogenated by the procedure of the first
‘paragraph of Part B, above, D-amino acid amides of formula R*CH{(NH,)JCONHR are obtained where R? is

- methyl, ethyl, isopropy! or n-propyl and R is as defined below. .
By carrying each of these D-amino acid amides through the procedure of the remaining portion of -
Part B and Part C, above, the corresponding L-aspartyl-D-amino acid dipeptide amides of formuia (I} are
0 obtained in like manner. : : B i

CH,—CHCONHCHCONHR
. | |
HooC NH, R®

58 )
R
d/-fenchyl
diisopropylcarbinyl
: o d-methyl-t-butylcarbiny!
L . ' d-ethyl-t-butylcarbiny!

' - " di-t-butylcarbinyl
cyclopropyl-t-butylcarbinyl’
cyclopentyl-t-butylcarbiny!

. _ dicyclopropylcarbinyl '
65 : : 1-fenchyl

fo | . - 28




ke manner the correspondi ng conpounds of the for mula . '

CH2 CHOONHCHCONHR 'so NH2 Rlerr] . are obt ai ned fromthe appropri ate
ocked di pepti de,- 55 : lerr] where Ris L,
oropyl” or n-propyl and R has t (034 876:ssi gned above. 60.65 27 034
8 Q,Exarrpl e 10 L-Aspartyl-DL- al'ani-ne N:(di cycl obutyl car bi nyl ) am de:~5"Terr]
err] 15 To a mxture ef2 B4.@gram@@.yﬁmum)l e) of

nzyl oxycar bonyl - DL- al. anmtewtamldpellm_’? g.- (0.016 nole) pyridine is added

err]1.45g. (O. 01352rﬁ5ﬂ' chI orof ormate. The mxture |s stirred
15" m nutes, cool ed to _'m (0 027 nole) of -
cl obutyl car bi nyl am ne2|255 ethl tion.20 mxture is-allowed to-

mto roomtenperature, zchtlsmbm&dyu n et hy acetate and the solution
hed:w th dilute hydr ocﬁhsnprqwcxe;mhekvl sodi um bi carbonate sol ution, brine
t H® ‘washed extracts dlzrt Tt]e solvent is evaporated to

‘de the desired N-Cbz-2 tﬁ"h ' Iobutyl carbinyl)- amde. 25 B.
‘bl-ocked di peptide ani dez -asa Y u:\;are,h 3 54 g.. (0.01 nole)

N-Cbz- al ani ne- N- (di cycl obat2yé-iarektiyieyd ltamlde |n 100 m . of nethanol is

hydr od&nat ed over 1 g. of 2@0}5 ttaa'ethu' the catalyst renoved by
filtration and the sol ven ﬁfgﬁﬁ Eutyl

N-(di cycl obut yl car bi nyl ) ﬁ:vd, f a,a.3s,epar ate flask cont ai ni ng
4:469.  (0.0125 nol e) . of bet a- benzy enzy oxycarbonyl L- 30 aspartate in
100 mae of tetrahydrofuran ‘cont ai ni femMpied! (0.015 nol H‘}' yridine i's dded
1,359. (0. 0EPaioynd gy feffh’?@ mfet'*t)?'aﬂ"?ré'teef° 'P%L'ﬁﬁﬁaﬁ’(‘zﬂ 'ﬁg agil @mjfles A0 &
-30[err]asp"1’ﬁ' Famine; 1"!‘?9 S8 117 RPESL T TKEEP8T 10 ninutes at this
tenperature. To this i's then addeg limtcNNHdHcgmhmbutyl car bi nyl ) - DL- al ani ne
ani de,zs obt'ai ned above, as a sol ufi on li n-tegrahydrofuran (100 m.) and.
NN- di et hyl f or mani de (10 m CPOHThe .r dtti of® mi xture is stirred at -20[err].

for-. 30 t | 1.9 rmto roomtenperature, 35 extracted with
2l B iR PER of Podf

et was *sucté y with water, sodium bi carbonate sol ution,
d -.-uteohydr ochl oric acid, and water again. After dryi ng t he washed extracts -
oyer. anhydrous s@li um suI fate, the %I vent is evaporat to provide :
b ;ak-/t?enz_yl N- benzu’ﬂ3oxyc-ar bonyl - dmlcﬂgh-zal a.ni ne Mﬁadl cycl e-
35 N _ '
&y CH,CHy  cH, °33
: cE, n-c4H9
ud - ' cH.cE o C(CH,).
CH, CH, : CH3CHZ-5_32.CE3 | . ¢o 3’3
e el o e R
L5t e
caesy), o o
ctcz3)3 CH; I Cﬂgu
' <
(C32)3 : .CH3




butylcarblnyl)anlde SU|tabIe for use in the next step without further
purlflcatlon C.,. To a solution of 1.5 g. of the diblocked di peptide am de,
f:obtained in Part B, in 100 ni. of methanol 40.is added 1 g. of 5% . .
‘pal | adi um on- carbon and -t he ni xture QyA88@7%&t ed at 3-4 at nospheres y
Akpra&ssure. The catalyst is recovered by filtration and the filtrate ngg;
|lkevapor at ed " at reduced..pressure to provi d&the title. conpoun D. When

A above procedure of Pg is repeated égh N—benzylo arb IfDaaIanine or
{1k the N- hgnzyloxycar h?B 8lerivatives 3Jallne ' 1 tyric acid or
tED-norvallne and ‘'t he/~appropri ate 45 gAitye of fornula_RN d the product
it hus obt ai ned hydr ated by the phocqewre. of the first ragraph of Part
HIB, above, DJanino o d am des of formula. érr]CH(NH HR,&ge obt ai ned

i wher e R[grr] is naghyca ethyl, isopropyl or n-propyl and R i1s as defined
fibel ow. éy carrying each of t hese' D-amino acid amdes through the procedure
flof the remaining portion of Part B and Part C, ‘above, the corresponding

B L-aspartyl -D-anino .qu%ingpt|de anldea3of_fornula (1 r €530 obtalned in
#1i ke manner. CH2- CHEONH : NH2 R R -Renchyl

HR HOOC

di i-sopr &byl car bi n rret hyl.-t - butyl cr bgnyl” 50 -
iR d- et hyl -t-butyl car byl di -t-butyl car byl cyclopropyl-t yl-car bi nyl
;rcyclopentyl-t but yl gg S nyI di cycl opropyl carbi nyl 65 CH, CEy g
§1 -fenchyl 28~ 0 034 8¥622, 2,4, 4- tetranethylcyclobutyl
§ 2- met hyPeycl opentyl 2- ethyIcycIopentyI 5 . _ "
# 2-i sopropyl cycl ogen di net hyl cycl opentyl . . a
B2, 2,5 5-tetranet hyls é pg%mtyl 2- ethggizglohexyl 2-isopr¢ yP-yclohexyI 10

| _

1 2-t - but yl cycl ohexyl et hyl - 6- net hyl ahexyl 2, 2-dine | cycl ohexyl
T % _ s _
g -~ C(CHy); ~ CHy CHy
: - | CoHs L,
- e {7 R
. (CH,CH,CH,)
35 , 2_ 277372 . cEy(cH,) zcza . .
2 3 _
- 'c33 | C:E3
o - GRlCEy), B Y T —
| (c32)3 7 emgCh-C%,C%;
. ca(cayl, CH(CH3); |
CH(CH,)
60 3 — 372
6 CHy CE,CH;




-tetrramet hyl cycl ohexyl

[e ]30.
cEy

50 [err
25 [err

3thy|cyc|ohexy| 2,2,6- trrnethylcyclohexyl
2,2,4,4-tetranmet hyl -

-tetranethyl 3- hydroxycyclobu Y
4-tetranmet hyl t et rahydr of uran- Bbyal,a% 876

._ tyl- Dam no. aC‘Id am des and L- aS‘partyI
ed in like mamggr. CHerr]- OﬂCOVI—Q—@‘jHR 25
“where Rerr] is3CHB CH err],
' Clerr [err]
[err] [err]

Ey
@
CH, CH,
y
_r‘&xz)_z
cE, czz.3
CH C83
t'\ 9
/
0
CHy),
cE, CH,

i -C3Herr]l_.

-3- oxocycl obutyl ' __ |
DL-am no aci™ ani des are
/ COO—Icg(cg NH2

o’rérr] 35 o

rr] 10

CH(CH;),

CH(C33)2 :

CH§ CH3 -

| C(CH3)3_




0034 876 5 [err] 10 15 _ [err] 20 25 _ [err] 85 ~ [err] 40

{| [err] 45 [err] 55 . [err] 0 034 876 R _ _ _ 3
"R 10 - [err] 20 - © lerr] 25 ~ [err] 30 .
e
40\ _J [err] 50 ~ -[err}] 60 [Rer_r] 33 0 034 8%6 Exanpl e 12- .

35 [err] 0034 876 5 ooﬁgrgiélo 15 [err] 20

C(CH4) 3 cgzca;,_'

o 2y
~(CEyly )2

<

.1_0

‘15

25 CH3

B o | | cx2c33 - H: J -
. w  CH[CH(CH;),l, x-C(c33>3 ~ JCE(CEy),

2CH3)3 CHCE; |

]

a
an
m

[ 1)

h)v.

-cﬁ\e
— 2

C(CE5)4

0.

23

‘ - | | ‘ﬁcgz)s : cg('c33)2' _ ;<CC8:CBZCEB)2
: . ' - _ \={CH

R
A

2)3

CH,CH,CH,

CH, (CH,) ,CBy | :cm;s(cxa )5
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Aspartyl - D-al ani ne- N-(3 5-di net hyl tetrahydrot hi opyr an- 4 yI )am de:

0O m xture of cis/trans and trans/trans isoners A - \
‘met'hyl t et'r ahydr ot hi opyr an- 4-o ﬁQﬁ}i A mixture of 2 g. of .sod@
‘e and 25 nml. of ethanol was sat t%‘wrth hydr ogen sul fi de gas
thig/was added 7.0 g. (0.063.-nole) diigopropenylketone vrhrﬁe cooling in an
ith until the "eaction was no Iong'er exot herm c. The Thi xture was

d at roomterrperature whi | e passing hydrogen sul fide hr ough t he

e for four t en al | oned tcn d.overni ght. @ et hanol and
fos were cSra?e%l in vacuo a @i due takgh™@p in ethyl
~washed in urn with 20 water, é‘g{asﬁ&m%ar bonat e\sol ution, dilute"

_ >hl oric acid, d water agai-n. et her extracts wex\¢# dried
(Na__,Sqerr]) and e orated.to provi .8.g. of oil. This was distilled in
vacuo" t’ﬁrough a 10 cm Vigreaux colu 0 provide 1.67 g. of product, B.P. -

83- 86[err]C/9 nm which was used .in the next Step wthout further
~purification. 2s 8. 4-Oximno-3,5-dinethyl t et rahydr ot hi opyan A mixture of
1.67 g. (0.011 rolex of the cyclic ketone obtai ned in P , 1.6 g. (0.023
mol &) h¥dr oxyl am - (aﬁ ori de an : (0.023 nolkg) sodium acetate in
30 nt. of water 0 Jf ethao were heated at re™Nux for three
houts, cool ed and\the precr pitate r red by filtratio
recrystal lization m 1. 1 met hanol - r 1.5 g. of oxinme was obtained as a
vrhr--'t_.e s9lid, MP. 89 60-85[err]C which is a nixture of isoners of
‘trable purity for use in the next step. € trans/trans and '
t-rans- 4- Am no- 3 5 di rrevﬁ/l tetrahyql@ F@gran To a | ution of 1.45 g.
2009 nole) of t ?ﬁ?rmed i aet 4 n 15 nm cggh%nollwasr added
“portaons 5 g. of sodr um shot fol d by an addi tNonal M . of ethanol
the resulting m xture heated & flux for abo 0 mnutes. The
getion moxture diluted with watel;, extracted. w et hyl ether, and
>extracts washed with water. The ether layer-was extracted with drlute
ochporic acid and the aqueous |ayer washed w th- fresh ‘ether. The -
geous | ayer was mpde al kal i ne by ad gi on. of sodi um hy xi de solution
extracted with er agai n. The or oc |l ayer was d/i (MgS™) and the
et.heﬂ evapor at ed obtain 1.1 g. of i il. Gas-liquid
: from80 to 1
rr]C) showed t fie} product to cont two major conponents in a 60/40
[err]H-NMR (C&XI 3) indicated the3product to be a mixture of 4- -
: 0 3- trans-5-trans-dinet hyl t et rahydr ot hi opyran and t he correspondr ng
5-5-trans-isoner. D. N-tertiary-Butoxycarbonyl-D al @m@g 45 -~ To 7.0

each -of t'etrahm(@gﬂgn and water ia¢ added 2.71 g. (% ﬁrrBI e)
-but oxycar bonyl - yi m no) - 2- phe etonitrile (BOC AI drich
ical Co.), 0.897¢. _o(10 nmole) Ianrne and 1.5 g. ( le)

t hyl am ne and t resulting two phage m xture stirred/at room

erdfure. After out two hours th'xture becanme ho gus and

- stifr'ring was continued overni ght. The mixture was dilute wit® water,

- washed with ethyl acetate and aci drfred wi th dilute hydrochloric acrd to pH

1.5..50 The acidified solution was extracted with ethyl aceé%j t he:

extract’% washed with pater, saturat edﬁgr% and dri ed i um sul fat e.

The sol vent was eva ed at reduced ssige to afford)T® g. of product

' ) urtable for use in he cpext step.- 0 o

0% ot 'hi opyr an-4-y but oxycar bon

- ®- al ani ne am de

33 .




|60 [err] Under anhydrous conditions, to a mixture of 1.7 g. (8.9 mol e)
| of N-t- Box- D-al anine obtained in i 65 Part D, 1.98 g. (19 mple) .
ftriethyl am ne and 40 m . of tetrahydrofuran cooled to -1 O[err]C, was
g-.added 34 . 0 034 876 dropwi se 0. 9600034887810l e) et hyl - chl or of or natas
thé_resulting nmixture stirred at thi sdge{aengerature for 20 m nutes.(}
. was added s A Ares) rs of 4-am no-¥2
~dinethyltet rséahr%fboa{aa:ng]gdra ?ﬁd@%tthggﬁg r°th'?%¥rat"'4cvlg e r '
stirred at -10[err]C. for 10 m nuteschhen allowed to warmto room _
: terrperafure The reaction mxture was\diluted with water and 5 extracted -
: with ethyl acetate. The organic |ayer washed wi th sodi um bi carbonat e
" solution, dilute hydrochloric lachd, ter§ B m&Hghen dried (Na2SOerr])
: and the solvent evaporated at. reduce essure to obtain the product as a
' foam 294 g. Thin-layer chromatograp (TLC), silica.gel plates, eluting
"~ with 1:1 ethyl acet at e/ hexane showed m&j or spot for t he product at Rlerr]
- 0.5 with A err] 0.6 and 0.9. 10 F.
L N-(3, 5- Di‘r&?’ f&@%ﬁg %gﬁﬁ;gﬁ%ﬁséﬂ]:  yl)-D al ani ne amide [err] 20 The

t - Boc- asni de abtigiurest Zg‘l oPaddiunt-adiedie. BhdSSHMY 8flathsholl Radliat ﬁgd%nﬁ 7 .
m xture CEESS" orthis wak addadehg. ﬂaoe\ﬁnhgeddumohbmnyﬁzet&& d:na y l::';ﬂue urniatn ic® ?V?/%Eglftfeé/\/er e

added. T % 'Bg;d;:ff{ '°ﬁ$°£t ‘Ptéefw&‘s h am'etureawa-w @frtedﬁtfrmm 3€)nmaratu'ee~amlecmél
and the qoRaBtols %zg”{g g '?fth(e Sd'F'h pueeabt Tha p

was hed aan vbd’ierﬁ;ioeﬁaébluﬁ fbbnat lo?il thﬁ’oé’Ml 9& ﬁ g;% tgﬁ ;acgv‘\’iv'tz
“ext r act ediried {Ne,80hend evadora@d it proeidé BB. of r IT& in v Qrf,
sol vent M%ﬁ”ﬂéﬂ“@" 1o °V'QQS17% g.ff prodiagrg. %:Ss—eﬂﬂ%mkmmhmwmdsalséd uzelda rlépl@‘ﬂep
st andi ng. VEUCYTHT iPHEBHOD- al ani ne amide with L- aspartic acid

N hi ogﬁrd;)omy@mlwslfslsd@mﬁw/l?e@ra %t%@kﬁm ne am de provided in Part F, 1.1 g
§ (5.1 mole) AmsxtiesBaleras (0.01 Pmélb). ofthe byalid RIHY dbtaimdQ il '#5.@&9"1‘;6(% ﬁ:%@
| w

wat er wadvdroxytasineTiydroghieride apd 1 9td. (028aB0l6)a0HIEM. dcétaleGie 3] o

| ol e) offthanoly Q‘“‘%S‘ 5y FthﬂH‘FQ)wﬁa rﬁn dhe mfeciniia® racerd bwfnmaﬁonpmérl on.
To thi g S, h o S Sy ovaenyl Sg e descPbfained apes whita molich&1.P.
m xt ure at pH g. ter STITTIng 30 fi r‘ﬁ‘ﬂ?ég ?’e‘éf@t'?é’?? H%E®ee was washed

With ethgl etisdrans e c:e&:byé-4aﬁﬁtoa3 &dﬁﬁﬁhﬂt@@ahmmﬁ:%yrgh scarded. The aqueous
phase” was  aclioc folusign wf 1! I45 di uouupe niojed rod diel aximeCotaained ik @aRld iR .16 mlNdl etéARI ARt ed

to drype °tT?ﬂ9W|eé§V@uedma[355 tnaloéathaqml jand hmtresmmbanol '
(100 %%:’hlfeltﬂh?gg ‘,H r Q?‘QF@H‘“;"TH@SF’ chivieh weter. extteciedup
‘agai n_ i NhjteschiBE RAd dth r’chﬁ: frdsh }1 t ?1;9?@5 ysﬁa}g Ty gt o
carbon: by td@m@ﬂdﬂimgi&ﬁ«ntsemmeau&xeﬁi hdr ga. h sag,é to ..
obt ai n 114gF 3"6 h 'ER!I@V wthdde olatsmai wﬂelsiduér belortssicie GRs-afl rdh&'iographv :
di ssol‘@e&a]bp Fg:nmf :’gg t”l‘ﬁa';' Q'am éEI 10@3%s mvmdeue lernrdist togosthin@aon of

Ni t r 0geNarhiRo-3.tHns SARMs t;a y r& 'F?‘SH &he; predust 2 Migurg of 4-

gel atinous solid. The pro ct Was. Co ec e °°r2ﬁfp?7 e f’f irensieRed dry,
washed \APtrN-zertrﬁrv-Buxbxmarbdwha{aEhmeZ m . of col d met hanol and finally with a
m xt ure 0 ’“'n?&cafrfsllfaha gfurpnignd water wasagheds2. ieg. (1 DmaibfePN-G-ti taky Gibh AL

im o -2 idrich Chemical Co.), 0.89g. (10 | -
roduct g. mmole) D-alanine and
p IV\g' tn‘!ﬁe r% %e resrﬁtmg two phase mixture stirred at room temperature. After

about two hours the mixture became homogeneous and stirring was continued overnight. The mixture
was diluted with water, washed with ethyl acetate and acidified with dilute hydrochioric acid to pH 1.5.
50 The acidified solution was extracted with ethyl acetate, the extracts washed with water, saturated brine
_ and dried over sodium sulfate. The solvent was evaporated at reduced pressure to afford 1.9 g. of
product as a colorless oil suitable for use in the next step.
E. N-(3, 5-D|methyltetrahydroth|opyran-4-yl) -t-butoxycarbonyl-D-alanine amide

cr

5§

t-Boc~NH-CHCONH - 8

CH,
3 hy

. Under anhydrous conditions, to a mlxture of 1.7 g. (8.9 mmole) of N-t-Box-D-alanin
-Box-D- e obtamed
65 Part D, 1.98 g. (19 mmole) triethylamine and 40 ml. of tetrahydrofuran, cooled to —10°C., was adde'g '
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3%:,g. of product was obtained of 9&¥purigy by GLC. o B. o
4ZBr ono- 1- hydr oxy- 2, 2, 4-tri et hyl pentaan 8npne To a stlrred refluxing.
solutmn of 69 g. (0 48 nol e) of 1 -hy droxa/ 2,2, pentan

00 o %n%nef
500 'm' . of che Gﬁg’f\}%mmgfg@mad%% er% l“g‘m were @3 Oﬂveﬁzgl?l ’!Yxé?m&gs t@() gt
u r W&g g Qﬁ 3? yI Elﬂ%f ’lgj Qlftar:lﬁ)é'lﬁlt sddium By dhﬁwe olhﬁané)odactadh dits btlllﬁda"ld

I Ni G kheAbxtiaB8 MNrle€ TNE,SO})L E@apofaiap of adivenn pakvided|1Viemt(63¥) plochieriess p¥ adidhre .

_?_f_orded c&StalhieZ?upgn s@hdipg.oduct whi ch was used in 'the next step without
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7 ‘rCofrﬁ r'nls of &ANREHRE W &HokdDd glfaﬁulﬂ‘rlﬁodwuwma'ndaﬁdiriedmd vicoust and
aksr oom begmarsuourte giweimg (Hitthe Mistret pmas:t mmesmaoe h@umwﬁ ure. was .
extract ed wilse @Dkﬂeamlnmtr@m!da@-tvgh W'ﬁ%")ﬁge % P'f‘% "31’1’3? ﬁggl‘r‘ e
defed Lf% M\; tlo Yéﬁr M\gondm a%gm} l)g/vhe m >3 d?—' €.
CBHp me ,/gt .§?L0 =0 gk lppeaitl) ca gel TLC
€ ace‘fat e/ exane (1.4 by *vol uma . The "H NWR .

S _Ctrum was |n agreerrent W t'h the sEnamolemrSe for the t|tIe corrpound

3-Amino-2,2.4, 4—tetramethyltetrahydro;hnophene

" 80 A. 1-Hydroxy-2,2 4-trimethylpentan-3-one

oA To :odum methoxide pr‘egared from 7.5 g. of sodlum metal and 250 ml. of methanol was added

72.5g. (2.4 moles) paraformaldehyde followed by 250g. (2.2 moles) diisopropylketone and the

_resulting mixture heated at reflux for three hours. The reaction was quenched with water, neutralized

with hydrochloric acid, extracted with ethyl ether, washed with water, brine and the solvent evaporated.

-85 The residual oil (90g.) was distilled /n vacuo to obtain 28 g. of the desired product boiling at

92—98°C. at 16—20 mm. GLC on OV—1 column at 107°C., retention time 314 sec., 96% pure.
When the above procedure was repeated on the same scale but the reaction mlxture refluxed for

16 hours, 31 g. of product was obtained of 96% purity by GLC.

"60 B. 4-Bromo-1-hydroxy-2.2, 4—tnmethylpentan—3-one

i To a stirred, refluxing solution of 69 g. {0.48 mole) of 1-hydroxy-2,2 4-tnmethylpentan-3-one in
500 ml. of chloroform was added dropwise a soltion of 77g. (0.48 mole) bromine in 100 mi. of
chloroform. When the addition was completed the mixture was stirred at reflux for one hour, allowed to
cool and stand overnight at room temperature Evaporation of solvent at reduced pressure afforded
65 127 g. of product which was used in the next step without purifi catlon
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he m xture washed twice with 50 m. portions of 5% (by wei ght) -attous

¢ acid, aqueous sodium bicar bonat e (1 x 50 nl.) and saturated(b,

~m .). The organic |ayer was (5% S™) and evaporated to d gs

*reduced pressure to afford-3 g. of 2,2,4,4-tetramet hyl tetrahydro- -

s, ophene- 3Wpen rm-tefmhm«?wpmmu@ aiﬂlomfprmﬂlam d@twﬁdaﬂﬂ‘cﬁnl equﬂmbf gpountofur e
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tes.. The nmet hanol was renoved by evaporation and the residue extracted

. edher. The ether was discarded gffdst he aqueous phase was adjusted to.

11.0 with sodi um hydroxi de s@lutfom, extracted with ethyl acetate, the

acts dried (NaS(err]) ang gua at gd Ioaﬁjg.wwsss to obtain 1.0 g.. of -

2,4,4-tetranet hyl tetrahydrothi o ne- 3-yl)-D-al ani ne am de whi ch was

tufled by its nucl ear magneti cHzesogEgCce spectrum |t was. honbgeneous

up.on silica gel TLC. C: Coupling to.formdipeptide am de 55 .~ The

- Dral-ani ne am de obtained in P t 8, 0.97 g. (4.25 mmle) was nmixed with 10

of water, cool ed i n Gty the pH of the mixture adjusted to 9.2 with
odj u | oI -io. To this was added portionwi se with

I‘I‘Im?lqu() n@é],\églf %%N?" L-aspartic acid N-thiocarboxyanhydride

e “mai nt ai n| ngnge NCKig at pH 9 with sodi um hydroxi de solution (0.5

When the addition was corfflseted the resulting mxture was stirred at

2rr1,C. for 45 minutes, adjusted to pH 5.2 with hydro- 60 chloric acid and

apor at ed Fo SHILXBR 562,09 g ML Ehehole] BIEN-E-BStbAdbNMFED-3labing inexd i sihetrabidiorah,

1 er edvak addea menzenipin @ @rinmid) at melthgar’nind snchthel mlmﬂrh anmdd to em@‘iﬁbdt dhrscmmemure

f at elabyd@deQﬁﬁ rat |(t91mm°'ei eﬂﬁb\éﬁ Pé%@ﬁﬂe

| > _ld,ue c@ o g‘g resu?tr g mlxture was (go% 'Ial' roQ4X1 I[é{%egxlit% la &t l ’_gg E«ﬂg W' t h B

e@%b@wﬂﬁ‘ f B%QSW ﬁg &ﬁma uedd

Juﬁﬁb Mcbda& (h X 808, )\éa@m@uerhea DQUED ndl.) The bigari¢ 1a wrasum(mqsauned
124ndl.e%[:leteﬂ]t€ dryhesseatoneduced presnes tobifad raxl ob it -(zewmr tertrn ethyitetralydreer
qler s thishhers k¢ butggparkony ralgsie amide as ap oy e g F 'gﬁch; 'g gprfied
dgam o bgggurzm g %mﬁma %’}Im@?%‘m%eﬁh%?f’é’” e e Y e R g &
n‘@t I'D the above procedure in place of the racem c am ne
tie resultlng L aspartyl I}JHaI ani ne anide was found to be 800 tines as '
sgeet as sucrose. SinPHaxk 3t he anal ogous conpounds of formula (1) wherein
REerrd i g e yl n-propyl are 5 prepared fromthe approprlate
\Eit - boc- %a%qn#H(Nc?S@LP he gabove procedures. Exanple 15 -
- 32Am no-2, 2, 4, 4- tetra% thi etane A . 2, 4-Di brono- 2, 4- di et hyl pentan 3-one
~To 136 g. (1.2 nol efHpf dii sopropyl ket one- was added 2 m . of
osphorus tribrom de and the m xture cooled to 10[err]C. To this was added
d opwi'se 38 tBe producé frém Pen AGtashB@sd 5181. of MéthdHokdnd3® rll dfaWERdrochloric acid and
the mixture was heated on the steam-bath for 30 minutes. The methanol was removed by evaporation
and the residue extracted with ether. The ether was discarded and the aqueous phase was adjusted to
S pH 11.0 with sodium hydroxide solution, extracted with ethyl acetate, the extracts dried (Na,SO,) and
.. 80 evaporated to dryness to obtain 1.0 g. of N-(2,2,4,4-tetramethyltetrahydrothiophene-3-yi)-D-alanine

* amide which was identified by its nuclear magnetlc resonance spectrum. It was homogeneous upon
_silica gel TLC. _

. C. Coupling to form dipeptide amide
&8 The D-alanine amide obtained in Part B, 0. 97 g. (4 25 mmole) was muxed with 10 ml. of water, .
" cooled in ice and the pH of the mixture adjusted to 9.2 with 0.5 N sodium hydroxide sdlution. To this
was added portionwise with stirring 0.8 g. (4.25 mmole} of L-aspartic acid N-thiocarboxyanhydride
while maintaining the mixture at pH 9 with sodium hydroxide solution (0.5 A). When the addition was
. completed the resulting mixture was stirred at 0°C. for 45 minutes, adjusted to pH 5.2 with hydro-
chloric acid and evaporated to dryness /n vacuo. The residue was slurried with methanol, filtered to
remove precipitated solids and methanol removed from the filtrate by evaporation at reduced pressure.
Ethyl ether was added to the residue to form a solid. This was collected by filtration, reslurried with
ethyl ether, filtered again and the solid recrystallized from 8 ml. of water. After drying in the vacuum
oven about 1 g. of product was obtained, M.P. 124—126°C A second crop was obtained by reworkmg
the mother liguors. Sweetness, 500 x sucrose. o .
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no-2,2,4,4-tetranet hyl-thietane was 65% By enpl oying equi vz e.gt’

t's of am ne and m chl oroperbenzoi ¢ acid in the above proce dzgf‘ the
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i-solution of 2.09 g: (11 molg® oxycar bonyl - D- al ani- nein 75 m.

-etrahydrof uran was added 1. 47 rr1 mmol e). triethylam ne ‘and the
‘ure cooled. to -10[erf]C Et hylge chl orgf;or mate, %© 0.96 nl. (10 nmol €)
‘added, the.mxture ed for—-ten m-attes themcooled.to -20[err]C. .
.70 g.- (11 mol e) afH,3/ ami no-12, 2. 4, ¢H§etrarret|hlyl t hi et ane di ssol ved in
...of tetrahydrofuran added. ‘The reaction mixture was allowed to warmto
m wenperature, ethyl @betate adlied andt the mi xt tre washed with 5% ( by
ht) citric acid sol yt bon (2 x 0 nm . )} sodi 'um i car bonat e solution

il neutral, then wi th?btine. The organi c layer was dried (Na2S™). and
rent rem)ved by evaporCGaij on to Hrovid# 65 2.7 gH (78% of the desired
dagroduct. The [err] H-NVR spectrum of _t e produlct was in agreenent 39
34 876 with that expe’cfﬁ'éd Uporl” si | i c &% TLC "eluting with.1:4 - ethyl
at e/ hexane t he produpct,.,appearq.d hom)g.eneous Ruerr] 0.77. [err]. [err]
‘] Enpl oying the procedure ‘described in Exanple 12, Part F, the:

Bocz- al ani ne ami de prtedeed inHart At€iHd his ek*arrpl e was hydr olyzed to
ain the free al pha- amvg&am de i.n 43% _qehd The product was honbgeneous
on silica gel TLC and § alH- MR spectrumin agreerrent with its
cture. 15 _ C,Hs C,Hs . H :

' The corresponding sulfoxides and sulfones are prepared by the procedure of Part D above.

35 ' Example 16
-Aspartyl D~alamne N-(2,2 44-tetramethy|th|etan- -yl)amide:

o . _ R CH3 CH3
a o
I, R = s, RacHy
s | o ©CHy CHy
| A.  1-Boc-NHCH{CHg) CONH. S
- I | CHy CHy

. To a solution of 2.09 g. {11 mmole} N-t-butoxycarbonyl-D-alanine in 75 ml. of tetrahydrofuran

- was added 1.47 mi. (10 mmole) triethylamine and the mixture cooled to —10°C. Ethyl chloroformate,
so0. 0.96 mi. (10 mmole) was added, the mixture stirred for ten minutes then cooled to —20°C. and 1.70 g.

© {11 mmole) of 3/amino-2,2,4,4-tetramethyithietane dissolved in 5 ml. of tetrahydrofuran added. The
reaction mixture was allowed to warm to room temperature, ethyl acetate added and the mixture

- washed with 5% {by werght) citric acid solution {2 x 50 ml.), sodium bicarbonate solution until neutral,
then with brine. The organic layer was dried (Na,SO,) and solvent removed by evaporatron to. provide
2.7 g (78%) of the desired solid product The 'H—NMR spectrum of the product was in agreement’




‘al phaani noani de prepared in Part 8, above, was -mxed with 10 m . of
-adj usted to pH 10.1, cooled in an i ce-bath and 0.567 g. (32 nmol e)

reflux for one
~aqueous phase adjusted to pH 12 with 50% aqug_rpussu-godl um hydr oxi de and

C. Coupling to formdi peptide ami de A solution of 0.7 g. (3.2 nmole)

L-aspartic acr d N-thiocar boxyanhydr |aigwm portionw se while mainti anr ng
t h&_nmi xt ure addi tion of N_sodi um hydr oxi de sol uti on. The
mxture w %ﬁousﬁﬁ? °"a'f"'99(‘§°' % e'él!gngrr’f"ﬁ’hﬂ ése'hyadfﬁﬁf/éﬂ‘at‘%‘“ﬁﬂ“!?“? apAepred
evaporate yness |n vacuo. The residue was slurried in methanol,

sol i ds rem)ved by filtrati ofHgan@Hghe filtrate evaporated. To the residue

il was add&d 1 50 m . of ethyl epQer, the precipitated product collected by
“filtrati onBarygLéj.rslcﬂ@NH Nodhie~gacgum oven overni ght to obtain 1.5 g. -of crude

~material. After reslurzrylngt nore times with ethyl ether, 0.9 g. of :

- prooduct (859 was obtai ned. tness 25 2000 x sucrose. The.corresponding

conpouns of fornmula (1) whtei :R[err] is C2H i-CSH[err] or n-C3H, -are -

-simlarly obtmned ethe argove dur yingat! féaﬁoﬁ.em'
‘N-t-boc- aBL,J@QEa ?ﬁvéfgt%l)( ﬁﬁ%’a&% dglngg lrt(t2 th h&-ﬁfigﬁ?yﬁ provided

ASmi The roduct
: L=Aspar t ylwabhéhctdhdtas Sbc(n?snhc getnéct da@JYE alspélctru liR¥ Jameat with Sséf ubf@bd. de
i CH. 16CH3 35 : : [err] Asolutlon of 3169 (0.10 nol-e) of

! N-t - but oxt}caﬁmw rananamew@e 4 tet rarret I t h| et an-

e R e “értrroréa?@;d

sl oWy aahplseN saiium aydiddids solusiod. e'astmﬂmetvﬁmwrattme abebmviorddg e.rrru}e@ adJUs€ed to

' resul ti ngplrrﬁﬂtamrievmsatst tordnandssf /o vagymeThegesiduedids stugribd\in tiatheid! caohn‘soem\an(bv _

Pl e rn e

ed (M va orate to" dry ess to resi drl

| _(97% of sui trablcarq@wndw cb@pounde of farrh€ (IN@Ndrein tRE s CBIS .{ogrn,r&r ch,HDaGtﬁmlarry

CH(NH2) Od@iteingBoy the aboTéerotedBies empivying tbtb@mmdte |N=|t-mfamum acglmpiace of N-t&og-D-

I (0.10 nol ##"iRA-ssol ved in a mixture of 50 m .. 0 034 876 concentrat ed

Ry 0 OF e BLaile 100 2 AL TR sy hlagal vas heated a

our. "the m Xt ure wa , wWash wth ethyl ether, the -

extratted with ethyl acetate. The extracts ve drled (MySJ err]) and

-evaporgied in vacuo to obtain (75% stalline solid. This was

recrystallized fromcarbon 5t tﬁa(‘fh‘t"&'l'ae‘ W % recovery of product. C
Di bl ocked di peptide ami de To a solution of 1488 g. (0.04 nole) beta-benzyl
N- benzyl oxycar bonyl -L-aspartate in 700 m . ¢€sfrahydrofuran was added 4.4
m . (0 04 mole) N-rmethyl rmrphollr'n%Hand the m xture cooled to -1 O[err]C.

_ 3,3 : : .

A. t-Boc-NHCH( CH,)CONH SO,

45

CH, CH,

3 3
A solution of 31.8 g. (0.10 mole) of N-t—butoxycarbonyI-D-alanme N- (2 2,4,4-tetramethyithietan-
3-yl)amide, provided in Example 16, Part A, in 500 ml. chloroform was cooled to 10—20°C. and
50 41.3g. (0.24 mole) m-chloroperbenzoic acid was added slowly while maintaining the reaction
temperature below 45°C. The resulting mixture was stirred for one hour, diluted with chloroform and
washed-in turn with 5% aqueous sodium bicaronate, 0.1 N hydrochloric acid, 5% sodium thiosulfate
and saturated brine. The washed organic layer was dried (MgSQ,} and evaporated to dryness to provide
- 33.7 g. of residual oil {97%) of suitable purity for use in the next step.

CH3 CHS:

‘g B D—CH,CH(NH,)CONH

%,
| CH3 -CH3. . | |
R The t-Boc-amide obtained in Part A, above, 34.8 g. (0.10 mole) dissolved in a mixture of 50 mi. .




10[err]C. for 15 mnutes and cooled to. -20[err]C. A solution of
=4 nole) D-alanine N-(2, 2,4, 4-t gt gge‘ﬁxll , 1-di oxo- thietan-3-yi
ir-dm Part B, above, in 50 m. tetr é an was added and the resulting

mi Xgire Sbidenelechydasthiotd cid BWED B b&hf Y fweldh @nd @thanol Wae heRAE b @AuXFbXdridr €
wa, p'our éﬂdun ﬁteomm@ wﬁs comth shad waemyl sitms Ithadaquevus pirase gdjdsitedMo hiy d2 edth50%i

ith ek %, greRiserg Sriegh g$%iand The
, Egt?gﬁmew,g @;g ,g;g KQE c% %cév fqé%p 'ﬁwe%ea'asw"meqn BS7AR2 was
"ie I'n et hyl er an e so I'd collected by-filtration to afford -

g (C84 lanﬁedddnb)dpuad(eududdl peptide ami de which was recrystallized from
a arrlm |14ét8r9etq 04 mpiebeg«ic -beflzh‘eh‘ benzy!nxyeathenyelc-espartate IrD70¢ ml a

S e "s’%rga '?lé{??"“ ¥ %ﬁ%@ﬁé Pt

ochl eHidtén- &Ql)aﬂm&ﬂ orh Ip@rt B X5ové, 8 5 l Qﬂﬁﬂ ah Was Q&lﬁd faA4l thedbsu Qg Hﬂituré?’ 52
cm 2}ptirrefihas apbiient yebpevage rfe'mmenbuby'hé irédctiart mmmre wae pbured rirtd 7oadylush@d t o

. 2 \Amerﬁats SRAsh im e Wikh. Nev%'eqh ee@'uﬂnn Pelchl sodiumn ydegxide
st SR ag% L0 e L el T e
| /i’sg)ﬁ 135;“5’9

rati QRIRRA: édn% Nizél Fr e\m éHVcQI R 89%
he desired d| pepti de am de. Sweet ness, x sucr ose. . By

- of oﬁe .Eg%rsvlaﬂmf 1@f9 m'zbh lpmd @bbendm RartCi a@ovenmt%@ mlemﬁbdwobfvapmdA '

e, RAC ( °'B§'H'faéﬁ4 o cidand gRimpeure by ipiord
sy %ﬁ;«zf L AT
'desethvlmaéﬁcb’ e&ha calfb%:ﬂeb §m dﬁr:écﬁh t%&g ove n‘a dé hT
am de9% kox shepdesirel/dipdpiid aryidag the procedures of Exanples 12 17,

es?pondl Ryveptnassp 40QQ x sypresad no acid amdes (1) wherein Rerr] is net hyI

- i EOpé Ops\élof ne uR/a%Rty fm-c pelrl'.?enzza‘S deJ mr{ dB V\é i %e ah%c(l: frers(-)m '
apprpmdina R oL S oo gen e o Wﬁ?ﬁﬁ ? ik
“cor I P&ROBAC N@dLD, aéuaaé tpfdvides .- Qbam%naelm(mda&rﬁe@ysnm thilap-3 -yn-

Vi cledamiden a t-Boc-DL-anmino acid is enployed in place of the

nant i oner.. L| kevm se, use of DL-a 8 t7A\-t hi ocar boxyanh dride.in the

_I0| } ng st & Proge Pgmley 1914 ooe pb-2gRsr-aming cidg -
}5?% RN e ..,t;ﬁz:f:%:?{?ﬁm,%f SR
a

yl chloroformate, 3.9 m. (0.04 nole) was added, the M xt ur e s@
de

éS.DCO

o0 Q-c:'—| ~ DO WD

DL-ammo Bilfa |des are similarly provided when a t-Boc-DL-amino acid is employed in place of the _
D-enantiomer. Likewise, use of DL-aspartic N-thiocarboxyanhydride in the coupling step affords the
DL—D or DL—DL compounds of formula {I). .

HOOCCH,CHCONHCHCONHR L : (1

NH, R
R R R
GE3 C(CH3)4 GE,CHy
S s )
ca, ca,cH,
CH, C(CHy) 5 CoHg CH;
-¢s s | SO,
ClCH3)4 - CyHg CHy
-Cs N S50
' ' {CH.),CH o
Rl -




66 [err] 0034 876 [err] -. [err] 5 ferr] 0034 876 [err]

Hlllerr] .20 25 3. 3 Exanple 1 8 L- Aspartyl D- al ani ne
'g“ﬂ-(Z met hyl t hi-o- 2, 4- dlnethylpentan 3-yl)am de A '
hanol

Hib- Met hyl t hi o- 2, 4-di met hyl pent an- 3- oneO B34 8P ut i on of 200 m .  of .
Hlontaining 9.2 g. (0.40 nole) sodium netal was cooled in an,ice-bath and

aturated wi.th gaseo® methyl nercaptm1§1b this was added 7.2 g. (0.40-

| e) of 2 brono- 2, 4- dlnethylpentan 3-one at_room tenperature and t he
E8gas dil uted
ith water, -

f‘:esultlngsn1xture s gldor two hofly_ FHe reaction mi
i th water, extras&eliswith ethyl ether Be extracts wash
zﬁ)rlne and: drled over anhydrous -sodiu The et her

,"nd 2.1 g.
Hiformed in the’ reactCHMCBg)
flimddi tional 2.5 g.
Bli24 hours’in the s

of 1°00%form c acid was heated .at reflux while Tenoving water -
ans 40 of f (Q%dgatl ng. headcEARBy 12 hours an
. _ _ reflux contj for ‘anot her
i ~fanner, by which 't he reaction-rﬁ?giﬁﬁi ngached. a
it enperature of 190[ € %ga The .m xture A >Qol ed, diluted with™water and -
iextracted wi'th ethy B tBadee. The extr&ttshadRe washed with water and -
flevaporated to dryness at reduced pressure-to provide 5.3 g of residual oil.
§ilfhe oil #hs refluxed with 40 mM. of 6 N hydrochloric acid for si.x hours,
washed with 45 eth r n
nt cggdlumhydromd
land evaporation of . extract, 3.3 g. of .col orles o
I bbt ai ned2awhi ch- gav .ngl e peak by g: |AU|d chr omat ogr hg QQ a Si X
f oot- OV-1 colum at 2rr]C retention tinme 412 seconds.f o & 2D Alanine
i \- (2- met hyl t hio- 2CH.di M8ghyl pent an- 3-yl ) ami de To a solution3of 3.2 g. (0.01
#i7 nole) N-t-butoxycarbonyl-D alanine and 2.5 g. (0.01 7 nole) triethyl am ne
'n 100 &. of tetrahydrofuran at -15 [err]C was added 1.63 nml. of ethyl
hl orof ormate. After stirring for 1 5 mwghutes, 2.49 g. d@.ocgg nol e) '
Q nethylthlo 2, 4- di net hyl - 3- anm nopent an 3was added 3

i luted with water,
trongly al kal'ine

the aqueous se nade o
extractlng th ethyl et her

. _C ‘ | SO )
s s CHy)2 (c2)),
: CH. e - CHy CH3
CHy . CH, cg, ,CHE,
45 S (C‘HZ)Z S o
e T 23 3
d CH,CH, CH, - CHy ca;
P92 | i
. : ) . S ' o (CHZ)Z' : 0 '
% | CECEy; 0 CGECECRy - |
60 cna o = st
; _<tr? _ . o]
S AN 0
65 ' CH3 CHy

42

SOvapOrated.and-

tj he -resi due 35 distilled in vacuo to aifor 350 4 g: of ' B. P.-
g' 6[err] 20 m B. ~ 2- Met hyl t hi o- 2, 4- di net hyl - 3- anlnopenténe A?solutlon of -
6.0 9. ( °038 mol e)  2-net hyl t hi 0-.2, 4-di met hyl pent.an-3-one, 9.9 g. formanide

wNAY L e




e mxture stirred for one hour. The reaction mxture was diluted with

‘acetate, washed with 55 mater 5@6aqueous citric acid (wWv), ¢ |un1-_

onat e sol uti on and bri ne. ?68 phase was evaporated t ovi de
0

~6.P79g. of residue. This was taken up |n m . nethanol, 60 .
cohpentrated hydroghl oric acid added gnd the mixture refRuxed for one hour.
fer evaporation Of nethanol, the residue was taken up n water, washed
-ether, :the ue phase adjusted to pH 12 w th C&4li jhydrOX|de and
§ed mﬁth ether . Evapor at i f t he extracts et hyl ether.
ation of - 6 extracts gave (879@ of pro as a colorless
Rerr] 0.56 (b I/mater/acetlc 41 :1 by vol ). D. A solution
©179. (0.0 13 nDIe) of -t he- D-Mamu e ami de, obtag Part C -in 30
aggtone and 17 ml. water was adjus d to pH 9.9 wilh sodlunthydrOXIde
fion and cooled to -2[err]C.- To this was added 2.78 g. (0.01 3 nole)
partic N-thlocarboxyanhydrlde in_small portions gver 20 minutes while
_ _ - ning the pH mnth 1N SBa y Jiydr oxi de. When
aggi.ti on was l'eted, the resul}s ~Qed for 30 -

Th-mWgooOome

miautes at. -2[errXCg washed W th '@Cﬁt_ate aci di fiRd; pH 2 with
h o- chloric acpeZand washed again & &3yl acet at e/ \[he aqueous phase .
wa&it hen. adj uster, t 5.2 and evapHsiyd to drynesgaa1tﬁg$rude di peptide
aride S obtalned by Slurrying the residue in methanol, 5 filtering, .
t tient of the filtrate with ether and filtering to obtaln a second crop
T | crude-yield 4.7 g. The crude product was purified by preparative

2EF3ting with
Rerr] 0.42 was -
tyl-D-al ani ne

r chromato $=gn silica gel 4FB3)$20 x 20 x
nol / wat er/ ac C aC|d 4:1: 1. b gl une. The bar§
oft and el ui §ch met hanol | glgﬁ he pure L-ad

Sweet negH’ X sucrose. 10 ni @ 19 S

.enzyloxycarboﬁyl EEZ anlnobutyrlﬁﬁaﬁﬁg)in a 500 m . reaction vessel

ed with mechanical stirrer, thernmoneter and two addition funnels 5 was
d?20.0 g. (0. 194 nDIe) of connerclal D-(-)-2- antnobutyrlc acid and a
‘ution of 7.76 194 nol e) di um.hydroxi.de in 97 wat er. The
fure was. stir sol uti o @as Cdnpl ete and cool to 5[err]C.
ruttaneously f o the addttion funie®s were added 4 (0. 205 nol.e)
8696 benzyl chNewOformate and a s utk8n of 7.76 g. m hydr oxi de in
. water. The tenperature ‘was *NPai ned at 4-60C. d ng the addition.
. reaction -t enper at-ure then |nCCE§sed32IomAy to 14[err] 20" Stirring was
itinued for 1 5 minutes after the“tenp@rature subsided, then allowed to
M &0 -room tenperature.- The reaction m xture was washed with 3 x 75 nl .
1yl ether, the: aqueous .phase adjusted to pH 2 with concentrated
frochlorlc agad (&§_m .) causing the}pfoduct to sepa 'exgs an oil. The’
“‘was extract tR 3 x 100 m . etper, dried (MyS 1) %and the sol vent
iposeat ed to prgvige a clear, col oress liquid resi hi ch was dried .
3 nlght at 0.3 "Hg. durlng whi ch\Lhe product 26 crystallized to afford
4 °g. (89.6%8 ofcﬁge title conpoundll‘-l 0 g. porti &F208g recrystallized
rom5 m: xerne washi ng t he preC|p|tate wi.t h xyl ene and pent ane. After.
d flqg overnlght 0.77 g. of - _ :

6 g.

(cay),  CHy CHy
 McE(cHy), 'fj:' S
A ? o cay “cE;

| C.HaEL,CHa DR 2:“:33’3’__ |
T c(cEy), S

43




£l resulting solutig

‘reduced pressure t

| The Cbzzam no- pr
nmol e) was dissolved in 250 ml. reagent grade nethanol. 5%

i et hyl acetate/ hexane/ acetic acid 4:12:2 by volume; plate sprayed wit

| - col orl ess crystals were obt ai ned, Rf 0.57 upon TLC on silica gel ('s'ol ot |
Wi vanillin), MP. 76-78[err]C., [alpha], + 10 (c =2.8, ethanol). 30 An@ s

Calcul ated for Clerr]2H err]N04: C, ®@348741, 6.37; N, 5.90 Found: C,

60\61; H, 6.41; N, 5,97. 35 The remai nder of the crude crystals (40

' g.) Wwas recrystalllzeﬂ fromxylene (1 50&d.), washing withXylene (3 x-25
"m.) and pentane(2x25m ) and dried in vacuo at 45[err]C .to afford :
28.69 g. (71.7% ¢ Q crystals, S

Hg 79[ err]C. 4 _(cx3)-2
ic acid

Exanpl e¥20 L- Aspa¢ 2--a m nobut
N- (di cycl opropyl car )am de, [err] enzyl oxycar bonyl Ig 2- ami nobutyric

acid, 4.75 g. (0.020 nol'e) was dissolved in 200 nm. tetragfogngfuran and
cool'ed_under a nitrogen atnosphere to -1 5[err]C. N Methyl nor r?nc?l_-i ne, 2.02

'g. (0.080 nole) and ethyl chloroformate, 2.17 g. (0.020 nole), were added.

readicy.g stirred @ &f - Jedf_’cho -10C. foreg0 minutes. The.
of . m3§3d anhydri d& cdol 8d. to -23_[@90 and 2.22 g.
S

and the resulting

(0.020 nol e) dicyd opropyl carbinyl am ®solved in 1
was added. Stirrin s continued for 15 mnutes at -20 S5[err]C. ,
after which the m re was allowed to warmto roomterrpé-ﬁgture 150 nm .

ethyl acetate was added ‘and the mixture extracted with 2 x 100 ml. 5%

f_aqueous sodi um bi carbonate solution and 100 m . saturated brine. The

365 (MyS err]) and the sol vent evaporated. at
ford 6.62 g. (100% of colorless solid, 45 = O 034
orSO§| lica gel (solvent: ethyl acetate/hexane, 1:1 by

with 3%vanillin). 5 B D (CHCH2 HCONHCH NH2 10
t & ,ami de obtained in Part A, above, 6.62 g. (0.020

or gani c,d ayer wasHy i

876-R 0.68 upon TC
vol une; plate spra

Pal | adi um.on-carbon catal yst, 1.5 g.,exampleadded and the mixture

hydr ogenat-éd%aa“zy! @@tl; pice 3@@1 10f2o4ﬁ1 tffvtmm%&vﬂamdes The cat al ys't was
i e
sy i AE i S e oo
t hen extrgggg' hJa % 1o SASIING ALY A mew'g hawdigl Y
erau a ti re
al kar{ ne (epdﬁoﬁzh)uxmnetdvaslaﬂufébsm wateh p ntraadyltdmleammxtemaetsewishad:m

With 3 x @Bteribring et dredTover exfycess soqm sulGomiThnather wob @VRPONERina th yesice

the et lr JigHjiapat vaceqy e gfosd PBAG- of rodust B3 BGofg0 B¥-kol or | ess solid, MP.
- 63-64[ er rg C.o_Relihfid-280% &wg?]%'é%ﬁ{ahg aci d/water, v/v; ninhydrin spray):

[ al pha) [ err] a-sdhtidd 6769 0.(6® m%leMJﬁGItﬂyIthlyﬂ-le'ehWer&ﬂﬁg-toﬁélm 9\@1Sorm@mide and
agr eenment2.wgidf 100% fatniclackiwas hedted at2efluriwhiddstripring wawet fdrréd in the reaction by means
(di Cyc|gmf§?§;foggm|hﬁ§q PReri 1dchours an additional 2.5 g. of formic acid was added and reflux continued
other 24 hours in the same manner, by which time the reaction mixture reached a temperature of .
190°C. The mixture was cooled, diluted with water and extracted with ethyl acetate. The extracts were .
washed with water and evaporated to dryness at reduced pressure to provide 5.3 g of residual oil. The
oil was refluxed with 40 mi. of 6 N hydrochloric acid for six hours, diluted with water, washed with
45 ether and the aqueous phase made strongly alkaline with sodium hydroxid_e. After extracting with ethyl
~ ether and evaporation of the extract, 3.3 g. (56%) of colorless amine was obtained which gave a single
peak by gas-liquid chromatography on a snx foot OV—1 column at-110°C.; retention tlme 412
seconds : :

so C. .D-Alanine N- (2-methylth|o-2 4-d|methylpentan-3-yl)amlde

To a solution of 3.2 g. (0.017 mole) N-t-butoxycarbonyl-D-alanine and 2.5 g. {(0.017 mole)

* triethylamine in 100 ml. of tetrahydrofuran at —15°C. was added 1.63 ml. of ethyl chloroformate. After

stirring for 15 minutes, 2.49 g. {(0.017 mole) 2-methyithio-2,4-dimethyl-3-aminopentane was added

: and the mixture stirred for one hour. The reaction mixture was diluted with ethyl acetate, washed with

55 water, 5% aqueous citric acid (w/v), sodium bicarbonate solution and brine. The organic phase was

" evaporated to provide 6.0 g. of residue. This was taken up in 100 mi. methanol, 60 mi. of concentrated

hydrochloric acid added and the mixture refluxed. for one hour. After evaporation of methanol, the

residue was taken up in water, washed with ether, the aqueous phase adjusted to pH 12 with sodium
hydroxide and extracted with ethyl ether. Evaporation of the extracts with ethyl ether. Evaporation of ~

th? extr)acts gave 3.2 g (87%) of product as a coloriess oil R, 0.66 (butanol/water/acetic acid—4:1:1 by

volume .

D. A solution of 3 1 g. (0.013 mole) of the—D-ala.nme:amlde obtained in Part C, in 30 ml: acetone and
17 ml. water was adjusted to pH 9.9 with sodium hydroxide solution and cooled to —2°C. To this was
added 2.78 g. (0 013 mole) L—aspartlc N-thiocarboxyanhydride in smail pomons over 20 minutes while

Qpt r ahydr of uran |

-




Oi bl ocked di pepti de am de To bet a- Benzyl :

$ yI oxycar bonyl - L- aspartate 5.61 g. (0.0157 nole) di ssol ved |

hydrof uran and cooled to -1 5[err]C., was added 1.59 g. (O.

N- net hyl m)rphol ine. To this OR34MBEE dropwi se- 1..70 g. (0.01 57 nol e)

. Chl Or gu%ta H a&p? 3\51"“ éodl wd?&krgg QNI’?&R’\ lrrJ ?CBIULIQ (rva? Qon'iﬂrélb’é e rgsi’rltmat
. é?!nfo 0 nat'e@m hyl acetate acidified to pH 2 with hydro-
cyclcmar@emd ﬁarwburaﬂ a);ammia ethipl atrafdl Thetaﬁﬁdoas pHayelwed msmajusts tadd 6 and
W Se evéBbiaraditn grynes. Tthervnida dipeptideramids wesrmbtaied by slum't&[ tba rﬁ]stgue int methamhe
‘tlbnf'mrw% reetnmsof M%Wédvvt‘%n refd f"égﬂf‘ QT % s é"‘l‘ 61"9‘ gébva
o2t g oYM AL W Bl il fed %&K«%@’M%&rﬁ 4%
RS Nl &bbsﬂﬁrb%l-é)ﬂa% alHHr
ochl or I cSveetr@dss: 1B xGluéerase. Or gani ¢ | ayer was washed vvrth 2 X 75 rri 5%
oue 30 sodi um bi carbonate, 75 m. bri ne, dried (MgSA4) and the sol vent
ated in vacua-to afford 8:.36 gEXT(ng 0 - of colorless solid, R[err]

ls Q}flfaﬁ,{,,t;m[}eacdl vani I lin spray) Recrystal lization .
et hy| géyggg%ﬂrfggdéﬁorﬁvel&l @tted(vﬁ%h(’ﬁedﬁém&ﬂ iirer, thérRométériand 684 &dditiof furbels TO a
t'i79nwaé added 20i0. 6@ ke malepe orrdunaahnale-) Zeﬁynlmbnwdc agid Pad @ S®Jt'anpf25lﬁ ai .

tharﬂar 94vr7ade>aed-agdygr°md5m .erB'O d% gﬂ;ﬁ{ wi
' EW%ﬁ%ﬁeo ﬁgte%ﬁﬁlﬁ roé’;% rx:rrz rff’ TG i ch
t heOP Rl ring YiY 2060, r&musra TR sah Fbaed snms 1§ eqy ed

i lzbr 8tidriog was bentihlddiforatEempu@p eﬁattwtememwmbsrdadathumIaltomed of warpowtroat m

conceemtneatlee Wie feadtion rfestumoWﬂ?e mgshed t with r>et5 | tethyb dthﬂ'r dlruequenks ese\as

o WRE "*5”"?}% “"Mfﬁd o' fés ﬁ%ﬂ ?.:ff dz%Ct tga;pyrge éi‘éé’"a

. ff ra Q408 g, (89 ts%l) ob’t'h@ %d?hero]; rtfo W uéoaﬁfahkétcmm c
/ wat 8imi. )a/lei:e 1washing el roratipitie awith x\&imeannessganéomex dsvirgr oemighEXaATd- ©f 21

(& | ! I d 7 an sili thyl acetate/hexane/acetic -
' )F() g{ L?%;r%%% ;&g:e”r%eplqa'ggap%agg} Nﬁgﬁawulﬁr&qa&qg‘ %E?WC [a%pzialo +10 {c=2.8, -
4-tetranet hyl thietan 1,1-dioxide in place of

nzyl oxycar bergd.?D- 24, &E87moduBWOi ¢ acid N- (2,2, 4, 4- tetranethyl -
t hFeungdn- 3CA40.8Hi db 6i41: 9dPW7el d, Rlerr] 0.50. B.  Hydrogenol ysr s of

- 1

y| etdlorieby eystdis, MA178—#8°C. C. The correspondi ng di bl ocked:*di peptlde -
‘[errr]- 10 was obtained in 99% step yield by the procedure.of Exanple
Part .C. D. Hydrogenol ysis of th%ﬁz& t obtained in Part C, . above,

he higk employing 0.4 g. of 5% -
(50@“\%%'@%%8 gﬁ%%chac?:{ | E‘?‘e co ound VP%] I5(9:'2% step yield; MP. 165-1
]C. (decomp.), Rf .0.4. 15 Sweet ness, :200 X sucrose. =

I, Ra= CZHS' R =CH

A. D~CHgCHy OHOONHCH A )2
s '

N-Benzyloxycarbonyl-D-2-aminobutyric acid, 4.75 g. (0.020 mole) was dissolved in 200 ml. tetra-
hydrofuran and cooled under a nitrogen atmosphere to —15°C. N-Methyimorpholine, 2.02 g. (0.020
*  mole) and sthyl chloroforimate, 2.17 g. (0.020 mole), were added and the resulting mixture stirred at
) —15 to —10°C. for 30 minutes. The resulting solution of mixed anhydride was cooled to -~20°C. and
- 2.22 g. (0.020 mole) dicyclopropylcarbinylamine dissolved .in 10 ml. tetrahydrofuran was added.
‘Stirring was continued for 15 minutes at —20 to —15°C,, after which the mixture was allowed to warm
to room temperature, 150 mi. ethyl acetate was added and the mixture extracted with 2 x 100 ml. 5%
aqueous sodium bicarbonate solution and 100 mi. saturated brine. The organic layer was dried
65 (MgS0O,) and the solvent evaporated at reduced pressure to afford 6.62 g. {(100%) of colorless sohd
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opA%iscwamamalmgnﬁNo‘the procedure of Exanple 20, Part A, afforded '

ab ve prpdu A . en r - 65
ot deﬁgglz o5 REERE Fad i el pbdon 1 Bl NSt 16w




ai,-’?.;-EXarrpI e 22 L-Aspartyl-D-2-am nobutyric acid N (2,4-dinethyl-3- pen@-ﬂl.de
Mierr] 25 4~~~~~~~~ Enploying the appropriate ani.ne in the procedu Ot/
5;'_5E>'<arrpl e 20, Part A and hydrogenolysis of the crude product by the _
; '?'pr'egﬁ]dure of Exanple 20, Part B gave0t084d|8-760pr opyl garSIél .”Bél _?_hm de of D-2-
4135\ ani nobukyd jd i~ 0 8%yield as an oil, Rerr . 56. B: e o
1 .gor r eSpondb d’ﬁgf‘gq%oﬂ'lge% sﬁ'ﬁq"/aé', (Sghvep {ra}-]ath)(ga‘iﬂﬁg/ 'E?g%'ﬁi _ﬁ%d’yi"ﬁ'“'?’ﬁb/ﬁ"%‘@éﬁ'ay?de‘fv'ﬂ‘ By
4lit he procedure of Exanple 20, Part C, and this was hydrogenated by the
fiiprocedure of Exanple 20, Part D tg obtain the title conpound in 89%step
{ilivi el d (6B% BvePalGH;GHgGHNONHEE M 13- 215[err] C. {deconp.), Rlerr] 0.54..
'Sweet ness; 100 x sucr gse. Exanpl e 23 L-Aspartyl -D-valine . : . |
JiN- (di cycl opropyl car bi nyl?) ami-de, 50 [err]  [err] NHCbz Enploying comrercially
j 'iava_i_ l.abl e D-valine in place of D 2-anmi nobutyric-acid in the procedure of 65
il Exanpl e 119 af The Chzchmipdspmtegied apida obiaingd inBarta, aifte, 1606253 ¥0.920Bmélelofasisebliddin
1l powder, M 350 misreagant graemetharpol. 5% Ralledium drgarkpe patdlyd. 1Usg., Wtq_a;idedfi_?ndr:tbamlmde_'
s n oy A BRI S e s i e
Al af f ord t hem@lRed dindd HeR G te@'ﬂiﬁf@_ﬁ'rﬂl. ﬁﬁ%%k% q%ﬁ@?&h&e wa% adg strongly alkaline .
1| Hydr ogenel (psiie) ekth 1t Oet sdaawe hyasraxitleGind e ieur Tkt PHRARd Gith X REBING. Sihbr. Tr! detcbote
31 af f or ded B cpmiingd. dripd %95@ @ha ecatyer evapbiatedl th afford3.297g. 883.9%b of icBlbtless Bblid,
i %g TEd5sshaqR (batangifaseticopgidtymran of va dintivdsinowkais diohalpt-#eid° den-de,
i SRR (S NME SpecTiun \7As (PRARPTIRL WIS SNectIFETS A Do ARty scithiy
C, Rlerzg 0.55 as an off-white solid.. D.- Hydrogenolysis of .t he product .of

Part C, alfovdilligckedhdipgmideadiidee of Exanpl e 20, Part D, provided the title |
compound i.n 8 %‘B?TEY'%&%Z@V@rﬂoe\d%*@mﬁ&%(&lgq 5%(053@-57- Wﬂiﬁm@ inlsmiXtetra- . -
. [ C C . S_ . . mathvireorphictine. To Bfisswag =
sucr ose. ng aéﬁdlg‘ (ﬁ ﬁ':.aﬁ: rmllz)_ eq%ym]loeg%grmatel. the%upgé mixture stir'IEed fofgopr!n[inutej
CH( CH2) 25 aRA544] _ lution of D-2-aminobutyric acid N-(dicyclopropyicarbinyl)amide in 15 ml. tetra-
'~ -hydrofuran was added dropwise. Stirring was continued for 15 minutes at —1 5°C., then the reaction
’ mixture was allowed to warm to room temperature. The solvent was evaporated /n vacuo to afford a
solid residue. This was mixed with 150 ml. ethyl acetate and the resulting suspension washed with
2 x 75 ml. N hydrochloric acid. The clear organic layer was washed with 2 x 756 ml. 5% aqueous
3¢ sodium bicarbonate, 75 ml. brine, dried (MgSOQ,) and the solvent evaporated in vacuo to afford 8.36 g.
" (99.5%) of colorless solid, R, 0.36 on TLC {ethyl acetate/hexane, 1:1 . vanillin spray). Recrystallization
from ethyl acetate gave 6.12 g. (73%) crystals, M.P. 167—168°C. :

@
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_ D. To a solution of the diblocked dipeptide amide, obtained in Part. C. in 250 ml. of methanol was

35 added 1.5 g. 5% (w/w) Pd/C (60% wet) catalyst and the mixture hydrogenated at 50 psi (3.52 kg./cm.?)
- for 45 minutes during which the theoretical amount of hydrogen was consumed. The catalyst was
o removed by filtration, the filtrate evaporated in vacuo to a volume of about 75 ml. The concentrate was
s _ filtered to remove the precipitated product which was washed with methanol and dried /n vacuo to

i ' provide 2.85 g. colorless powder, M.P. 225—227°C. (decomp.). An additional 0.76 g. was obtained
l : 40. from the mother liquor. Total yield: 100% R, 0.56 (butanol/acetic acid/water, 4:1:1; ninhydrin spray).
o Sweetness, 500 x sucrose. : :

; o ' R Example 21 o

! L-Aspartyl-D-2-aminobutyric acid N-(2,2,4,4-tetramethyl-1,1 -dioxothietan-3-yl)amide:
fi 45 ' . o .

i o

i : |

| - I %= G5, R = 502

i 50 : . -

5 A D—CHSCHafHCONH

"'NHCbz

s ' El"nploying. 3-arriino-2,2,4',4-tetramethylthieian 1 ;1--dioxide.if|_ place of dicyclopropylcarbinyla_rﬁine in
- the procedure of Example 20, Part A, afforded N-benzyloxycarbony!-D-2-aminobutyric acid N-{2,2,4,4-
_tetramethyl-1,1-diok'othietan-3-yl)amide in 999_6_yield, R;0.50." :

- B. "Hydrogenolysis of the above product By the procedure of Example 20, Part B, afforded D-2-
65 aminobutyric acid N-(2,2,4,4-tetramethyl-1,1-dioxothietan-3-yl)amide in 18% step vield, R, 0.41.
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xanpl e 20, Part A afforded a quantltatlve yi-el d of
nzyl oxycar bonyl - D-val i ne i sopro }/’I am de of R[err] 0. 61 (TLC, 2
ate/ hexane, 1:1, vanillin spr 6 ogenol ysis over ‘Pd/ C by the
od ef W@&#e?pa%gng @%FJckJﬁ g@e\ggdeaa-ﬁﬁggl ne i-sopropylanm de in 71% yi.eld,
r] 0.50. -Coupling bet a- benzyl N-Cbz-L- asparate provi ded the
ocked di peptl de am de (procedure of Exanpl,20, Part C), Rerr] 0.40
ethyl acet at e/ hexane vani-l lin s r in 62%yield as an
ite solid. CpHs&HaRSOCHy \f'&"l"&ﬂ‘ tabis) RN 882t Ry1%%Bcompound by the
cedure of 30 Exanple 20, itdodd ¢l 90. 6% | d, M P. 226-227[err]C.
“"'orrp ), Rlerr] 0.44. Sweetness, zia%x sucrose Exarrpl e 25

rt n. 4 4-tetr I)amde 35 C(CH3)3 =
“%?é%a'ﬂe "1‘@%%?5??& ﬁﬁ{b@thgw '“fr?l%{' Crepared by the nethod
CbeWHwﬁQé‘enolyJD 266 droduéOsblairel rr9[7a69¢ abdVed1.18 39y ﬁ’l@ngé]d)ure dfexaMpmid,rile
2 gPart @nemploiing 9. gCdFI50E PAIC (509 wét) gifdrdertthe tiglel dedpound ér 92% swpgield, MP.a -
st i165ed 6815 ikageoh ReP-4sodi um sand (18.4g.). in a nmxture of hexane

im 1), t YRR 4PRKEACP0n L) "and 45 met hanol (1 m.) over one hour at 1
-'O[err]C The mixture was stirredghseezhours, a solution of chioro-

Z eneL{adpdityl-Di20antifdoutyhy 46i@ N2 Adifbth 3-aena,delraraedr opwi se ‘over 10 mi nutes-
"stirring continued for one hour. Methanol. (20 m'.) was added with

ti%n over 0.5 hr. followed by water unti hases separated. ‘The aqueous
1se was. extracted with et her and the conbfned organi c phases dried and
porated in vacuo. The r dsi u’ecmBs istTT\ ed.to afford di-t-butyl ket one
ne, b.p. 62-630C/1 9 nmm 50 The im 14-g.) -inh dry ether (50 ni.)
‘added to a suspensi-on of lithiumalumnumhydride (1.7 g.) in dry et her
m.). The mxture was gtirred at roomtenperature for 24 hours, o
1T'uxed two hours and cool Water (1.7 m.), 15% sodi um hydr oxi de _
uti ona( 5DHbH%cr-ﬁ6ﬁc$ﬁﬁ (5 m.) wer e’ added caut i ously in succession, the
woe filtere ¢oncentr ed .and the residue distilled to afford the
ired am ne . b. pNHZQ 81 err]C/40 mm B. N Benzyl oxycar bonyl - Dal ani ne,

e e ke b uled e e

rred at -10 to - C. for 25 mnutes so then 5.0.g. (0.034 mol e
s 4 48t eThegprrespphdi®y dibiockod @midene was added and stirring continued

Chaon mxt o o s g g ek B BB TP S B oA honat e
100 M. 3 M hydrochloric aCNHd:oo@H &d, (MySH) and the sol vent evapor at ed

vacuo to leave 9.99 g. (82% N Cbz- I1°}al ani ne N(2,2,4,4-tetranet hyl - 3-
) eas oeaingdde 6% stepdielgbyithespr @ﬂw I Empie 20, nﬂherw% hmdwg?n tﬂwx

Ve aﬁ:%”%“ﬁ%"“%%@%&t%ﬁ%o @%‘?ﬁ s 1°>Fs'aawd§b¢ o5 i foe% s Fyedt

Sweetness 100 X sucrose.

Wi i on of N-benzyl oxycarbonyl-D-valine with isopr opyl am ne by th@hod "
yl

- Example 23
L-Aspartyl-D-vahne N- (dlcyclopropylcarbmyl)amrde .

S A (CHs)ZQH?HCQNHCH( A’z_."
| NHCbz - -

S Employing commercially available D-valine in place of D-2-aminobutyric acid in the procedure of -
Example 19 afforded N-benzyloxycarbonyl-D-valire in 82% yield as a white powder, M.P:__55——57°C.,
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ijf chl oroformate in acetone (50 ni

fi liquid pr

{ corr ESpOI’l érp

il [err] waeghy
il L-Aspartyl - bl-&

(0.2 nol emi e &ﬁtsr% R¢ .4000LGriethyCédetatadiexane Wels vadtiteebray) in
“ *’Z@ 'lﬁ@g

# dropwi e d"sdfdt' ddy| theeprocedygeot
1 resul t%ﬁ Jsﬁ_%g E?ggcc’"tpr‘te ’sog‘? ent evaporated in

vacyo, . the reS| due taken up |n 100 m et hanol .” Water, 50 m ., and 10 M
: sodi Um hydroxide, 50 nm ., added. The Exasplé 26ng mxture was stirred at
"reflux 4g-feerydselaning N-&2 tdcletarstovt-3aBotyiiemideat er and extracted with 3. x

“ bet a- b‘@nZ‘VFhHRP%bWtMVé aptb'(ﬂtlE ~1203C The tjdtur®©was amneﬂehredhoﬁﬁ d‘ri‘olutlon of chloro-

| pote benggy Rt

0 034 876 C. The above Cbz-D- al ani ne am de, 9.99 g. was dissolved in£58
4ffml . methanol, 1.6 g. 5% Pd/ C cat al yst (50% wet) added and the mxtu .
‘hydrogenated at 45-75 psi (12.8-21.3 kg/cm2) for -30 minutes. The ca st

was filtered off, the filtrate evapd Q3% 8%6 vacuo to | eave a white solid.

kt*hl S Wag Oa@ﬂ%s W30 rddbred With! dl&er% L:‘Bfn

t
tvvo hour s aﬂo&shedteyueatbldak&wémuaé etoo% (e, g'gm%dg “8 OCP' r&%‘?ﬁg%l rrgvv &%'

ne w

i ‘sodi um hydrOX| de soI ut ion. The basic sol ution was ext racted with et hyI o
_ :et her, -ettydiogenaivaly o the abrepieductipn e meshod of Fimpleadf Part Sdafforded{T-watice - 1

o cat P'Fvectf’gmm'aﬂtmwamﬁf 7ekivisld, RO F3A% g0loriess solc.

N-(2 2,4, ébtathgzggﬁgspy,{mng RETSIANRYA ),,gggtggamlf%err] 0/59 (but anoWwat er / acet i c
iacid, 4:1:1, ninhydrin then phosphonol yb
{ di peptide ami de was prepared on a 0.005 nolar scale fromthe above am de

i and bet#® benzyl N Cofgts@yO8PCH}p E;C@lt-pﬂl-tﬁwoﬁ:g@tzmmwt afi Ddsand et hyl -

ate sprays). 10 D. The di bl ocked -
the procedure of Exanple 20, Part o

in 80% vyield, Rerr] 0.4 (TLC,

{e 20, %Neta he title corrpound M P

145- 149{oerr]C (decorrp ), R err].0.50. Sweetness, 450 x sucrose. 20

i'j;'ErrpI oyi ng t he afsroprl ate starting N-Ehmpi®24m no acid -

¥ (- coz- N EAE °'?"PPVH'TE" ﬁfECEt‘PUfCé*abeP&H@"sB E provi des the
é?Q qua tftyf eyte

l | with isopropylamine by the method of Example 20, .
Etre ekane © anlil ni‘ag:é ?’V vwcaﬁboayld?)-ﬁhne ERRIARYanig ot 0.61 (TLC,
r&ﬁﬁnﬁ@s:ﬁ\lo BcHy QN mgthﬂd g & hBM'ZO?’PMEWe)Da\FHIQ@ISO;{égyE}n i 40
A. 2- Hydr 6%% -YEldﬂ-R;‘JO ﬁQ-t diph i tbatactieezyl 0l-Cbzeli-dspire@ EoNidédi B8 o tlde

50 m. %t hyl ether. The extracts were dréég) MgSO err]) evaporated to
3
a1

" dryness and the residue di iyll d to 5.95 g. (61 % of ‘'t he hydroxy-
ketone, b.p. 60-62[err]C./ 7m\of the hydroxy-ketone, b.p.

60-62[err]C/1.8 mm B. 3-Anino-2- hydroxy‘.tC!-latq di et hyl pent ane so The
hydr ox{? g\et? {Eom Part A .15g. (0.115-nole) was reduced |n refluxing

{noxt) g{ 21 p.véoﬁmﬂb ! iﬁ%yf %’E’ @Eo of9 P;Ye Egmf%gged )fa f ) S;glf;z,g, P‘{"é;} dD
tetrah

Di bl ockedusgensipt dfcediam sad $£8.4 g.) Foa am)&QtIeLHflrﬁfth (8@m #l) and.
L deed %agwn 81 @mingtegpnd %tlgmg contipted for one
wit

autlon over hr followed by water until phases separated.

N- et hyl W us'p ﬁa s extracted with ether and the combined organic phases dried Fa’nd evapoprated in
vacuo. The residue was distilled to afford di-t-butylketone imine, bp 62—63°C./19 mm.

50 - The imine (14 g.) in dry ether (50 ml.) was added to a suspension of lithium aluminum' hydrlde

*-11.7 g.) in dry ether {50 ml.). The mixture was stirred at room temperature for 24 hours, refluxed two
hours and cooled. Water (1.7 ml}, 15% sodium hydroxide solution (5 ml.) and water {5 mi.) were added
cautiously in succession, the mixture filtered, concentrated and the residue distilled to afford the
_desured amine, b. p. 79—81 °C./40 mm. :

B. N- Benzyloxycarbonyl—D-alamne 7.59 g. (0.034 mole) was added to 170 ml. methylene chloride
containing 4.88 ml. (0.035 mole) triethylamine and the resulting solution cooled to —10°C, Ethy!
chloroformate, 3.35 ml. (0.035 mole) was added, the mixture stirred at —10 to —5°C. for 25 minutes
60 then 5.0g. (0.034 mole 2.2.4 A-tetramethyl- -3-aminopentane was added and stirring continued
ovemnight after allowing the mixture to warm to room temperature. The reaction mixture was washed
with 2 x 100 mi. 5% aqueous sodium bicarbonate, 2 x 100 ml. 3 M hydrochloric acid, dried (MgSO,)
- .and the solvent evaporated in vacuo to leave 9.99 g. (82%) N-Cbz-D-alanine N-(2,2,4,4-tetramethyl-3-
pentyllamide, identified by its 'H—NMR spectrum, R,O 72 (TLC ethyl acetate/hexane 1 1,
65 phosphomolybdate spray). :
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; etmt e/ hexane, 1:1, phosphonol ybdate
;' _spray) It was purified by. chromatography on 25 g. of silica gel, eluting
Wit h ethyIwaaeettaa'b'éirh%?}(@ﬁaleldzbvahbyromhm Exdrapl@ R0, aﬁan d. R55.59.as@h omwmt‘ielse#i:l

E. The di bl ocked_ di pe ptide am de, 5 g. (0.021 nole) was

¥ UE' the t r o
I hygr ogenoP Zcﬁ?édf‘ff&iﬁ f‘ﬁngsﬁ‘fAZ‘%s Mon&nesegg;f b?Ps PEIPCE’GV'PM?@ Rert Rou \m‘ed'
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. (5.0 mmle) ethyl chlorofornmate. The nixture was stirred at -15 to
]C. for two mnutes and 0.66 g. (5.0 mmole) '

no- 2- hydr oxy- 2, 4- di met hyl pent gng dded. The rrtxture was aI I o]
0. roomtenperature, stirred §%§W€ and wor ked-up as descri bec

8. PR¢ bbove dBe-DidlarfHat #hiBe, L9160 gl PdsOhiRER &S indb ML IntlehaRol 49.g. BRERd/L
“TL CatalgdtHi§d% ace tasteel dnexsmixtuts Aydrigmaghar-45307 5kl (12.802 113 s@icay?) foheat )
vvag"fu%@d'r heicptalyst a%ﬂflﬂefeh eff. thodiitrage erpporéled Tivacyorto baceta whiwsplldaTq thgwas

0 mi. dH n@af \;gp hg_ shej%nmqt@l [he@@e .
alka mer un%qj %ﬁ; Wtcféﬁg tl’ ‘iﬂdg‘g :gﬁ and
ol Vmﬁnfﬁuaékobdﬂaﬂ el D W&S#H?net 8 p"eﬁ*ﬁl) &o, Wﬁ@ tér}%c
nol 4dnd n@bgdrin thereblim,sbhoetolwedatwawasb ow y added. W|th 49 - 0 034 876

CI tpethetltle conp ound WhICh \;\@s%collectedb - d.
?{'C?&ai%;afggr- = sFartatg Pﬁﬁ p?\ m’e agd etsél hi rgate in %ééne( "?%

S PO pitkispebr/Bde BEkay) Off wﬁepmb@b( tr)romhegrmm oR 25%. assnabgmeea »H{Eeatmy]
i gq,@tquafpn@a :3nby Folum, @:pybtama]rﬁ sproepamm;d liquid lorddectmanner from t he

G, gbeg TR 5'234 % %g@% 1°d,botetotyse oM SSelle
_'2 étﬁi\,ﬁ@n Nindmge.t_ ocs (-d oangdi ¢ ac s 8r?g) ar‘r?sgs, of tge f'ﬂe 1
.' ~ Sweetness, 450 x sucrose. _
- 2- AFMRleYisg Sechipprppringg start %’%tmbw aoasi ta@hchHﬁmﬁdﬁeomtydrr@mmcwurde 25
red°fbpf"F Re—FretoKiger e coFrePanding comepyndgef the fgamuians (1948) :

1 0-3, 3- di net hyl - 4- hy drypedeU, OHAONHRREENHERERRE,), 3- 5 0. Was neutral i zed
di | ute sodi um hydroxi de and| the aqueous sol u fon evaporated to dryness

aeeio. The residue was taken NHa i nR100 ‘nl. warm et hanol, fil fered hot

a solution of 700 sodiumnetal in 10 nm. ethanol cont aining 2 g.

oxylvﬂt’?{eng 'ﬁfﬂ‘r"b(‘:"ﬁP’gg‘t'd’é"\ﬁé%"V'added The sodium salt of . _

di met hyl - 4- hydr oxy- 2- oxi mi no- 38 hiieYsd C aC|d Iactone 59g. '

i pb tLaAsparyADChiaNGR N-ECKydrdka)didietnyiamEniBahaBol T *The oxime was formed by

nposition of the sodiumsalt in 2 N hydrochloric acid, fromwhich it. !

crystallized. After recryst al l'i zat i @HCHp oM benzenehexane M P. '

j[err]C. A solution of 25 g &‘ &om in 100 m . ethanol was added in
igps to 5 g. pIatlnumOX|d &ﬁ in 150 mM. 2 N hydrochloric acid

the m xture hydrogenated at at m)spherlcqcpr,essure for 35 2 days. The

|l yst was filtered off, the filtrate ev;aporated and the resirdue taken up

.50 m . ethanol. Treat ment with 500 mMOHethyl ether precipitated:

butyrlc acid | actone hydrochloride, 22 g.,

. no-
h% ﬁémﬁtgﬁtﬁ“&@ %“&ﬁ“‘& S DA Lot ARE iyt FentaR 8 i3 18 R ch Grofdin was

OC k addedi despintide e (52 mole) bromine in 30 ml. of the same solvent. The resultmg mixture was
stirred for a few mmutes the solvent evaporated in vacuo, the residue taken up in 100 ml. ethanol.
Water, 50 ml., and 10 M sodium hydroxide, 50 ml., added. The resulting mixture was stirred at reflux .
for one hour, diluted with 200 ml. water and extracted with 3 x 50 ml. ethyl ether. The extracts were
- dried (MgSQ,) evaporated to dryness and the residue distilled to obtain 15.95 g. (61%) of the hydroxy-
ketone, b.p. 60—62°C./18 mm. (61%) of the hydroxy-ketone, b. p- 60—62°C/18 mm. :

B 3-Ammo-2-hydroxy-2 4-d|methylpentane :

The hydroxy ketone from Part A, 16g. (0.115 "mole) was reduced .in refluxing mixture of
- formamide and formic acid by the method of Example 13, Part D, to obtain 4.5 g. (30%) of the hydroxy
amine, b.p. 80—81 °CJ/17 mm. _

C. Diblocked dipeptide amide - : '

. To a solution of 2.14 g. (5.0 mmole) beta-benzyl -N- benzyloxycarbonyl L-aspartyl D—alamne in
35 mi. tetrahydrofuran cooled to —15°C. was added 0.55 ml. (5.0 mmole) N-methyimorpholine and
0.48 ml. (5.0 mmole) ethyl chloroformate. The mixture was stirred at —15 to —10°C. for two minutes
"and 0.66g. (5.0 mmole) 3-amino-2-hydroxy-2,4-dimethylpentane. was added. The mixture ‘was
allowed to warm to room temperature, stirred overnight and worked-up as described in Example 5, Part
B, to obtain the diprotécted dipeptide amide, R,0.27 (TLC, ethyl acetate/hexane, 1:1, phospho-
molybdic acid spray, heat) which was used dlrectly in the next step. ' :

- D. - The product from Part C, above, in 250 mi. methanol was hydrogenated over 1.0 g. 5% Pd/C at
60 psi (17 kg./cm.?) for two hours. The catalyst was removed by filtration and the solvent evaporated /n
85 vacuo. The residue was dissolved in 10 ml. methanol and 300 ml. ethyl ether was slowly added with
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o - tr oy mpatsns e

“m xture hydr Sygeamasssdl 2614 sidise.pr 0

40 The ani nol actone hydrochl oride fromPart A 1.65 g. (0:010 rml_ -

10 M. nethylene chloride and an equi nol ar anmount of triethy|lam ne wa®._8§ ;

~enpl oyed in the procedure of Exanple 5, Part B, to provide 2.38 g. 45 [err]

as,a'tacky solid, Rf 0.26 (TLC, et ylO34&8%8 e/ hexane, .7:3 by vol'ung,:
C

’ ’

- ph hono|, ' i . C. The duct from Part B, above, 2.38 g. was
b sshr e A e B M R A e i e
uc -

jct Tsolated as déscribed in Exanple 5,
Part C, to affhegagredpoBding cavipoomdsef foessa HoMietkimRisCis abev@ an@RTIE dthyi isdprédyl ot h-
ether ncP'BRY &, Pragarsd inSike TaOYes frrIGhe @oRroRsiate. $tartiRy earerialgyf F@muEne MaSS

“gpectrum and [err] H NVR dat ' L.t h the structure of the
titl e conpound. Sweet ness, ﬁ%@éﬁgﬁg&:@%&@ﬁ%%@% 0 034 876 Exanple 28

L- Aspartyl -D-norval i ne N-(2,2,4.4-tetr ameshyre- 3- hydr oxycycl obut yl ) am de,
(CH3)27, Ra . n- H (CH3)2 10 (d-1) ‘A D n- C3H7 CHCONH

. CG3H7, R s 41U _ o
“OH NHChz by the progsdyses okiPeits8viDo 28¥&r bony! - D- norval i ne (0.1 nole),. prepared

from comrercial D-norvaline by the 2g,pppcgfure of Exanple 19, is reacted

“with ci S lLtAsparsyI--alanthe N-{DRL I-8iiRib3)3-dirre thYICH-B)dysxYUtaHRIE! Jtldaiad ) diad, he net hod
- of Example 20,. Part A, to provide the N-Cbz-norvaline am de. B. o

‘Hydr ogenati on. of N Cbz-norvaline am de by th® method of Exanple 20, Part B
‘provi des-the corres- pondi ng 2-am no conpouny, o . . '
‘D-norval i ne-2, 2, 4, 4-t et r anet hy| rR3B= lorlr, e wcyf| tylam de.. The latter 25
conmpougd i s converted to the title cdnpound he procedures of -Exanple
20, Parts C and D. The correspondi ng conpednds of fornmula (1) wherein Ris
as defined above and Rierr] is nethyl, et hﬁ &Hzi sopropyl are prepared in-

[err]e- -3,3-dir['r&hflk-hydmxybutyric acid lactone, 3.5 g. was neutralized with dilute sodium
hydroxide and the aqueous solution evaporated to dryness /in vacuo. The residue was taken up in
100 ml. warm ethanol, filtered hot and a solution of 700 mg. sodium metal in 10 ml. ethanol containing
2 g. hydroxylamine hydrochloride was added. The ‘sodium salt of 3.3-dimethyl-4-hydroxy-2 -oximino-

30 butyric acid lactone, 5 g. precipitated and was recrystallized from methanol. The oxime was formed by
decomposition’ of the sodium salt in 2 N hydrochloric acid, from which it slowly crystallized. After
\__ recrystallization from benzenehexane, M.P. 160°C. _ o

_ A solution of 25 g. of the oxime in 100 mi. ethanol was added in portions to 5 g. platinum oxide

suspended in 150 ml. 2 N hydrochloric acid and the:mixture hydrogenated at atmaspheric pressure for
35 2 days. The catalyst was filtered off; the filtrate evaporated and the residue taken up in 150 ml. ethanol.

Treatment with 500 mi. ethyl ether precipitated DL-2-amino-3,3-dimethyl-4-hydroxybutyric acid:

lactone hydrochioride, 22 g.. which. was recrystallized from ethanol/ether, M.P. 208—212°C. ’

:..I'i-ke manper . f Sdgappropriate starting N Cbz- mno acid. Exanple 29 3a
L nhagg 1 SR AR Ao ) el PR obut 1) ani e ()2

B. Diblocked dipeptide amide . :

40 The aminolactone hydrochloride from Part A, 1.65 g. (0.010 mole) in 10 ml. methylene chioride
and an equimolar amount of triethylamine was employed in the procedure of Example 5, Part B, to
provide 2.38 g. . '

o o
45 o - o
CGHSCHZOCOCsz:H—CONHCH_(CH3)CO_NH .
| - NHCO,CH,CoHg CHy N,
&0 | 3.

as a tacky solid, R, 0.26 (TLC, ethyl acetate/hexane, 7:3 by volume, phosphomolybdic acid spray.' '

. G The product from Part B, above, 2.38 g. was dissolved in 200 ml. methanol, 0.2 g. of 6% Pd/C
86 catalyst added, the mixture hydrogenated and the product isolated as described in Example 5, Part C, to
afford 1.3 g. of colorless solid which was washed with ethyl ether and dried, M.P.-120—130°C.
. {decomp.}, R; 0.18. The mass spectrum and '"H—NMR data were in agreement with the structure of the
title compound. ' : o :
' Sweetness, 110 x sucrose.
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Benzyl oxycar bonyi norval i ne ' L
2,4, 4-tetranet hyl - 3- hydr oxycycl obutyl )am de prepared in B "-m e 28,
A 37.6 g., (0.10 nole) di ss Yﬁf‘g’%r’oo m . acetone is '
‘under a dry 50 nitrogen atnosphe d 42 m. (0.11 nole) 67 M

i ¢ anhydride in diluted sul furiEganssté d8i s added. After stirri ng for 15
es lafispangiQrgryaiine Nrif@ dsbteramethylsi- weppmvdowmamldeacuo t he residue

ed into an ice-water m xture, neutralize V\‘Ihth 'sodi um hydr oxi de.

ison and extracted with ethyl ether. The eB er extracts are dried- .
) and evaporated to dyygess.¢ ¢ O i o‘;'rude product which may be
fied, if desired, by colum chr30|7ratograp y on silica gel. B..

ogenati on of the product of Part-A, aboyeu,) )y the method of Exarrpl e 20,
& provides .D- norvaline 2, 2,4, 4-tetranet h?/ -3-oxocycl obut yl ani de. Thi s
nturn, converted to Eetltle conpound by the methods described in’

|l e 20, Parts C and D correspondi ng ‘conpounds of fornula [err]

e R ias g@_@gf@q@@h@ ..P Rlerr] is CHerr], Et or (CH2)2CH are
ped 1 n i Re”fanner. 0 034 876 Exanpl e 30 Enploying the

opri ate ami naqubzforn@d.,a ‘RNH2i n the above procedures the corrpounds of
mul a (I) shown bel ow are §| m | arIy prepared- [err] 10 15

r
50 LB crkor b ponnine 01 ol popstg fom eSTclral r;r;z';c::;;:;::]:

the method of Example 20, Part A, to provnde the N-Cbz-norvalme amide.

45

8. Hydrogenatlon of N-Cbz-norvaline amide by the method of Example 20,PartB provides the corres-
: ponding 2-amino compound, D-norvaline-2,2,4 4-tetramethyl-3-hydroxycyclobutylamide. The latter
25 compound is converted to the title compound by the procedures of Example 20, Parts C and D.
. The corresponding compounds of formula (1) wherein R is as defined above and R® is methyl, ethyl
C . or isopropyl are prepared in like manner from the appropriate starting N-Cbz-D-amino acid.

Example 29 .
-Aspartyl D-norvahne N-(22.4 4-tetramethyl-3-oxocyclobutyl)amlde g

(CHy),

a _ .
1, R e nCH,, R - f¢o_

(CHg)y o

A. D-nC H.,i:HCONH¢=o |

NHCbz  (CHy,

D- N-BenzyloxycarbonylnorvaIme N- (2 2 44-tetramethyl-3 hydroxycyclobuty!)amlde prepared in
Example 28, Part A, 37.6 g., (0.10 mole) dissolved in 1500 mi. acetone is cooled to —10°C. under a dry
nitrogen atmosphere and 42'ml. {0.11 mole) 2.67 M chromic anhydnde in diluted sulfuric acid is added.
After stirring for 15 minutes at —10°C., the solvent is evaporated /n vacuo, the residue poured into an
ice-water mixture, neutralized with sodium hydroxide solution and extracted with ethyl ether. The ether
extracts are dried (MgSO,) and evaporated to dryness to obtain the ¢rude product which may be
- purified, if desrred by column chromatography on srhca gel

. ._B Hydrogenatron of the product of Part A, above, by the method of Example 20, Part B provrdes D--
norvaline 2,2,4 4—tetramethyl -3-oxocyclobutylamide. This is, in turn, converted to the title compound
by the methods described in Example 20, Parts C and D.

The corresponding compounds of formula.

HOOCCH,CHCONHCHCONHR
l P
NH, R*

. 68 _where R is as defined above and R® is CH,, Et or (CH,),CH are obtained in like manner.
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“0:034 876 .[err] [err].[err] 50 - .- . : [err] 0034

876 [err]- - 0034 876. Ra - R - Ra .

R [err] 20 ' lerr] 25 60 56 . 0034 876 [err] 25 0036@ b
[err] 25 30-. 0034 876 [err] CHH g 034 876 ' . _ N

e - ' : . Example 30 :

o Employmg the appropriate amine of formula RNH,in the above procedures the compounds of

formula (I) shown below are smularly prepared

-5,._ : _ - NHz

I
| o CH,CH | |
:'. ' e S o HOOC CONHCHCONHR
LT | e

()

Ea..'

I

jx

R
S T LU e
20 - ‘cz-z’_'z ' o (CE.

25 CH, 0 ' i'c3_-37 | (CHy),

Js0 . CB, CHE, o (C.H.)
| o | on | 2851,
S CHy ; a=C3H; ,

s | | 3 S

- CEy, Cd, CHy OB . . (cEy),
| 5-c337 cay~oR - . BOTTCE,

- cx3c235, B0 C,H, 5 - mcyE,
| i-C3Ey. ;Q - CE, . _4?
- BCH 7 - HO'MC . : .

o  CEs _ I T 1P S
R . cmjem, BOATGE,

A5 L s -&o

BT N e L SO E LA TL W g TN

82




ipl e 31 Mass spectrum data was obtained on the foll ow ng conpounds of -

a (1) by solid probe introduction into a DS-50 Mass Spectroneter, and
mass of the nol ecular i on neasured.in each 40 case to determ ng”
ental conposition of the compo@ @34 8%é rol ecular ion in each c4sh,
+ H)+ rﬁhher than M+ ion for all conpounds Fragmentation patters
" simlar&in each case. Brhere were no unidéhtified. peaks Et 4100 arm _
n the nol ecul ar. ion whigh is an indication of chemcal p ty. 65 - -0
87¢ CH CHCO\IHCHCO\IHR XE NH2 CH3 (I, Ra= CH3) (M 3H) +

ement al OH Cal cul at eGE - Foun .

osition 29% 177: . 298.176 _ ﬁH24N[err] 31 8

211 - - [err] [err] -~ .302.208 cna 302. 209
HN3. CH( CE3)f 3 314. 208 314. 208 C15H28N3 3 [err]. [err]

16% 332.165 g, ~Cl4H [err] 60 . 0034-876 Exanple 32

he conp@jlon igi ven w. The resul ti-ng=bgverage was | - d to have
tness intensity conpar Ho a control beverage 5 contgai gi ng 11%

o0s'®. I'ngredient 3. %weight Caffeine (1 %aqﬁe@us sol uti on)
0" L-Aspartyl -D-al ani ne N(cis,trans-2, 6-di rrethyl

@ . m <T
3 o ‘g:l.oz SN 3 |

. c,B
CZHS | 25
(C33)2
OE
cH, o 'g - . CHy O-O
o 2%s - ey,
- _ | n-C,H,
.  (CHE,) | : g0
o T3'2  eum
: : S n=-C
: = "377
(CH4) 5 .
. n-C387 _ C33 '
n-C.E o ‘n-C,H 0
_ 377 357
! , . , (cx,),
CH n~-C H
: - 303 _ : 3 9
i-C3E, o ey (cE,)
! CH,), 2’2
CH, CH3
n—C439 . n—C439
CHE oF CH, (CE,)

onat ed Col a Beverage A rbonat ed col a beyerage was pregarjed accordi ng _



FIY: L A A o

cycl ohexyl )am de (10% aqueous') _ 0.180 Col a flavor concentrate

. 0. 080 Phosphoric acid (‘50% aqueous) . - 0.040 Citric acid (50%
aqueous) ' : 0. 066 20 - _ Sodiumcitrate (25%
aqueous) 0.210 @ Q3RI8Z®| or (25% aqueous) '
0.8Z0 Lenpg oil extract B . a 0.012 25 Li
extract . R ] 0.021 CBrbonated waterR(3.5 nmes
carbon dioxide) q.s. 30 B _ _ '
100. 000 Repl acement of @f&4fgaspartyl - D- al ani ne O CH, '
N—((?istr -2, 6-di met hyl Eghfxyl)am'deirtiat-he above fg | ation with
0. 22% of 6 agueous L- rigl2D- 2- ami nobutyic acid

- N (di cycl opropyl car bi nylgg. ©8mi de or 1.10% of 10% aqueoUgc . g

L- aZ‘Par tyl-D-valine N (di @ycl opropyl car bi nyl ) ani de af fords 3% %ar bonat ed
col & beverages of like quality. Exanple 33 Dietetic Hard Candy A hard candy
is prepared according to the follow ng formul ati on and procedure:

| ngredi ents 32 ' - G CE
L-Aspartﬂxi) al ani ne N (di Eycl opropyl car bi @5) am de O. : ' _
Wat & 4.0D FD and C Red #40

(10% aqueous) : o 0.30 Cherry flavor (€ Hg),
0.60 Citric acid _ : . ' 6. 00 _
Pol ydext r ose* . . - 420.00 55 water.

- 180200 *U.S. 3,766, 165 &g _J.n a small beaker dissolve ghe egggtener in
water, a color, flavor ®citric acid a mx well to solve. In a
separ at e Pbdaker conbi ne\p dextrose and 2r. Stir . heating to ;
140[err] C. then allow tg7cool to 120-125[err]C. Add ot heg_gngredients from
smakd beaker and nmix or knead thoroughly. Transfer nmass {8 @&n oil coated
marbl e slab and allow to cool to 75-80[err]C. Extract the mass through an .
oil coated inpression roller. 65 - Use of 0.42 g. o% ' :
L-aspartyl - D-al ani ne N-{2B3)4, 4-t et r amet hyl - 1, 1- di oxot FherSHs 3- yl ) anmi de or.
0 g4 87@mQ.93 g. of L-ﬂgrtyl-D—alani necCEy; . _‘{f} o 4
N-(2,2,4, 4%t etranet hyl - ntyl)am de as sweeteni ng agen n pl ace of
L- aspartyl - D-al ani ne’ NQ“di eyci opr opyl car bi nyl ) ani de af f &*®s sinilar

resutts. Exanple 34 5 A gelatin dessert is prepared according to the
f ol lowi ng conposition and procedure. 3 c.m o
. E _ : HO
%0 o ' ' : n-C439
| n=C.H, B B <3
_ _ o (ca.,)
® C,H CH3 'C 274
25 : NH |
CEy
50 ' - E
| | £-C By | - Gy
. _ : i-C_E - OH
-4 = ~377 '
€2"s -QO | g %Zoa
60 {(CH.)
| (CH3)5 | ox om 3 2
cﬂs: : . 2’5 og)
. _ on
- o (CH3'3
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I-n§li ent s S . G ans Gel ati n 225

Bl ) : . 7522 Cltrlc acid.
1.B48 Sodiumcitrate - - : . - 1.296 @
Str&sberry flavor - ' 0034 876. 0. 298
L-{gdart yl - Dzﬂanl ne N-(di cyﬁl opr opy!l car bi nyl )aﬁﬂde 0.036 RBpiling water
2408900 20 Col=¢l water . = 240. 000

00 25 Premi x the first five |ngred| ents, aéld to boi |«xng water and

0 &i ssol ve conpl et el yczang col d water aﬁ§3$t 2Dt sk%g zatn;Lle; to
|

ng di shgsgand refriger until set. ExatpCqE3b Zow C
S eners are prepared acc Eng to the follgwgng fornul at B 30 A A
powger form of sweetener ie“prepared by bl endl ‘Ag7t he fol l owin Bngredients.

di ent s - % weight 35

L4 artyl - D al ani ne I\I—(2244tetrarrethy| thletan3yl)amde

0,18 Crystalline sorbitol ¢ By 49. 76‘3@55!2| n

(dé ;trose equi val ent 10) - B0. eogéo Monosodi u dmt amate
0. 023 wcono*8pl t a- | act one | 2 . 0.0Z
Sodi:umcitrate - 0. 02 100.(t qe gr am of

resulting blend is equivalent in sweet ness to about three grans of

ose. B. A-table sweetener in liquid formis prepared as follows. 55

edi gnt s : % wei ght cg

partyl D al ani ne N-(di 4%ﬁ)r opy!l car bi nyl &m de 0.10 ( 2 3c33 _

18 CHE, 99. 8 S |um benzoat e
100 00 65°62 0 034 One gram of the resultl ng. ¢ol"ution is

val gnt in sweetness to%bout 1.2 grams of crystalli necszﬁgrose. ‘Wen the

eet ener of fornula (1) enployed in Part A, above, is 0.59 g. of a 1:4

xture of L- : _

| HQ_ CH, - - cx
D 3
m R R e
. 2 cEy
KO Gty ._ .
- MO A=CeBy. G
5 gé B I t"“
| EO_ n~C,E, n=C B,
n~C,H, - | n-C,H, ‘toa |
BO" n-C3H, | - b R
HO_CH 3 -
= 3 | | n C439
3 H; o
B0” o8 R L
EO ,CH, o -
285 o LV - CHEy B
5O N, . D e B
. N 3
55




ﬁi-s="

:spartyl D-al ani ne N:(di cycl opropyl carbi nyl)am de and sodium saccharin
HHonparable results are 5 obtained. Simlarly when the L-aspartyl-D-al am
ﬁ (di cycl opropyl car bi nyl )am de enployed in Part B. above, is replaceg
). 20 g.- of a 1:6 by weight nixture of Ot@34s8#® conpound and sodi um

i f decharin a conmpargbl e [iquid table sweetener is obained. Exanple 36
'rozen Dessert A&anilla. sugarliss frozen dessert Bs prepared aCCR)I’dI ng to

1

mw

,he followi ng fornul ation b>§[000 ent i onal practl Ee redi ents
h wei ght Heavy cream (35%b ; 00 Nofr&gEsil k
flol'i ds ;- CH (CEH) 50 20 n- c H.,, Mono~ard

Ifli gl yceri de: enul si f| er. - 0.25 Pol yde*,t_éoge*

11720 water : BO CE,y 34751 25

i
i
il
i}
' :l Aspar ty] - D-al ani ne N—(2 2,6, 6-tetranet hyI cycl ohexyl ) ami de n-C%H.{J
!i 0.50 30 1 00.0 S.
}
I

g f 04 Gel af’in (225 Bl oom

%“ 766, 165 Exanple 37 3 Caweq__ﬁeirs Fresh pears are ‘washed, peel ed,

aro ored, sliced | 5\‘% i eces an ded in an aqueous sol uti on @i ni ng _

_ | 1. 05% by wei ght= dscorbic The sliced fr@8y is packed i Screw cap
ars and fhe jars f|IIed Wlé z<:y§up contai ning the foIIovmn icigr edi ent s
:-; : %2 Wei ght
forbl t ol ' : - 25. 000 L- Aspartyl @3al ani ne

5 ' di cycl opr opyl car b| nyl) - . ani-de |
025C|t2?|ca0|d - __0.125V\atqu Cc.H

8. s. 50 100.000 The jars ar% cgpia_d | oosel y and &aced'i n an
ont ai ni ng hot er and proc\éed at 100[err] C:“Fgr 45 ninuteg

HEre renoved, i'mreédi atel y seal
: f : EO

tool . 60263 cm
: ' ' : ' 3
f | 30 _ i—C439 _ | : S n—C337
| cE, | o8 cg; | _toa
. (CE3),
’ €285 285
_ }] | o CH, OE CH, _2-—03
x o - {CH,)
, ﬁ (Cz85), - 3’3
' , s . . ' ' _ o
CH, ‘¢:OH - - i-C4E, | o
_ : ' C.H. : : Q
- | cH, ) - H,
R t"a o - CE3 2
60 - : ' -
o cZ o (cE,),
g . ' {0
CHs - ‘t?:-x » CHy. | -<:‘:o
65 : ' 3’2 ' | (CZES)Z
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.876 Exanpl e 38 Powder Bever age Concenetrate |ngredi ents

_Citric ac.id' : '31.78 Sodiumcitratg |
10 Stravvberry A 876 : 5

L O

5

St rry FD and C col or 0. 54 L- Aspartyl D- al ani

N Ksgfenchyl ] g® de 2. 44q Car boxyrret hyl cel | gRose

2.¥@ 100. 00 20‘ Conbine All ingredients in & blender and bp¥end unti |

h neous.- For use, 1. 73_0323 of powder bever age concentrate(cg ;I&ssol ved

i | wid o# %5es (118 . ‘wat er.. Exanpl e Baked Cake A

h y acceptdb¥e vanill a-fakKe was prepared enpldoying the f #QIg I eci pe: .

ol d| ents _ ' ' - Grans Errul Si shorteni ng

1486 30 Water = : C.B ? | | Q%iig |

2 -3 ' - Sodizu§1 bi car.bonat e. :

1. Vani | |l a extract, smglefold'-- * 0.28

G} @iono- del taf.l‘a_ct'one_ 1.75 40 Pol ycﬁirose* 70%
us sol ug_j_ezrh_, go 00 Nonf at drydg Ik~ : Lo :

= our -

Whol e mi | k powder . - 0. 8(aMeat starch

50 L-Aspartyl-Dal ani rqe2 &gl cy-cl opropyl car bi nyl)- amn de 3

4. 204. 00 55 S. 3,766,165 Conbi ne nonfat dry mlk,

G e | k powder, pol ydextrose solution and enul sified shortening. Mx at
speed unti.l creany acH#.,s th (about 3 mnutes), add egg:xBand beat

a homoay 60 geneous NLggny nx is obtai pgd. Dissolve s tener in

| addtol:reany ho nate and nmix 2-3 mndtes. Add r ifni ng

edl gnts and m x until Bny and smooth (3-5 ninutes). e 120g. of
er *n small pregreased:,‘pagngmd bake at 3500F. (1 76[err]c\§3) for 30 -
es.

_ _ 0
CE, C,H :
3 275 . | (CE;),
| n=C5H, (CE;),
CHs ,.4;:3:0 o &y “{:I |
| a-CiHy o | ca,°
o ' i-cE,
o 1-C.H, | o do'
e | | | i=CyH,
CH SZHS ' 3-5439
_ CH
= 1% 3 <L
E
cH NE o-
3 0 377 o)
(Ce,)
57




65 64 0034 876 Exanple 40 Synergistic Mxtures of L-Aspartyl-D-al anine
N (di cycl opropyl carbinyl)ani de, 5 : S [, Ra= _GrHdw
= CH ([err] and Saccharin Blends of [I, Rerr] CH3, R=CH(A) 2] and gog
‘saccharin were prepared and eval ua@c@380876ast e acceptability and sydefmess
i iensity by conparison wth aqueous sucrose standards. Sweetngss potency

factors of sodg®m saccharin &nd [err] of 300 an@& 1200x sucr oseR | §
respectively, "were used to calculate the theoretical sweetness _of the 20 5
bl ends. A series of taste be::mg)f.val uations were carried out .‘ aring.. %
aqueoud sol utjons of the expegd-- mental bl endscymth sucrose sobutions E
ranging 6 to c1.533_/0 (wv) an % sodi um sacchafim sol uti-on. ylts are i;if
t abul at ed bel ow. Bl end, Par by Weight 25 Sweetness Potency (e _gugrose [1, k-
Ra= CH3 - Sodium "  cEy . : % 2 3 Taste | i
i = CHJerr])2] Saccharin () Theory (A Actual Synergy = -
Quality 30 1 D C.H. 750 - . 1000  (e.E )-§3
clean, sweet, not bitter 357275 - 1 . 2 o .36'50' ,
800 as ‘same/MNE 4 CHE, 480 ‘< .. 600
33. 15 same I’ : 6 . _ L 575 ' . 33 <0 sweet
percept- ible bitterness 1 (c,&c), 8 - . 400 (CE4) 5530
.33 sweet, slight bi tterfessél : 9 ' 390 : - 500
33 sane 1 ; 10 c-. - 381 o - 475 .. 25
sweet ,20sl i ght to noderate s§ 4_39' _ "
bitter, nmetalggc taste The ner gy was Ca.l.Cl% ed accordi Fb She
following formda AT . : . -9
A o .' o CHB . . : : 0
25 | | - | o _ CE3 235_
% : NE CHE Q
Czﬂs | o : 3 FO
. _ -0
~ | . "3 n=C4H,
3s _ . : : ' |
g (CH. CH
cHy, C,B;, - (CH3), | - ¢ w2
i-C.H,, n~ /o 3 =
=737 - - . o °
% c337 _ i O . _ T . -
| (CH3), - | 3
.5 37 7275 : cE o
C.E 0 | |
| B A (ca,), | - (CaE5),
50 : . ' ' _ '
CH, C,Hg . _ ' (CH3),
. - C,Hg NE - CHy A
55 R o - - | (CEO)' :
CHy CHs 3’2

_ i-CgE, {,f: _ CEy NH
| , _ _ . B o




by = x 100 T so ‘where Ais the actual sweet ness determ ned by
ave g the taste panel results and T is . the theoretical sweetness

det ned from t-he conposition of t ] Xty es by meight e. g., for the 1.
bl t-he theoretical sweetness is (QM%O) + 4/ 5 x 300) 480. Fro
th sults itgas seen that gvth m-xtures of fr lltolgtnherelsa

cted increase in sweetmess potency of 33 and a sonmewhat* | esser
tic effect with the h‘go bl end. Furthernore 55 therq.usaconpl ete

g -#f thg_well known bi r aftertaste of .gaccharin wt fds of
1 to 653 0 034 87 and effective ma3ki ng of bi ss in
containing up to one @ L-aspartyl-D-al anine N CHO _
ropyl car bi nyl ) am deCaflg 9 parts sodi um saccharin. WeR Phe above
/@ 1S repeated but the invention conpound is enployed is of the
(1) wherein Rerr] igx thyl and Ris 5 [err] 5|mla;1_ée§ults are
15 Exanple 41 Thr ches .of carbonated col a bev s were

accocding to the NBd of Exanpl e 32ne5§fpt that t e ggveetener
yeq,in batTh A was 0.0 of the 1:6 blend of [err] s
arin, batch B enpl oyed®3Bg. sucrose and batch C, 0.3412 f"a 1:10
bl of sacchari n/ cycl amat e. The sweet ness factor enpl oyed or3 2e [err]
dium saccharin blend was-that determined in Exanple 40, i.e. 575 x

... The three beverages w?re rated for hedonic scoreseg@n ne poi nt
gg%ale* by a taste p "%Egb

2ith the follow.ng results.
Ayegage of I—eﬂonl c Scores 3 O_o CH
7 8.0 : 6740 *1—D|sl extrenely,
5 t her li ke nor disli 9=’Iike extrenely. ‘SinilarlGl; W the sane
t s#®eteners are enpl oyed 3/% |i ke manner in carbonated lemon-" |ine
b age instant .chocol ate puddi ng, marshmal |l ow, grape jelly, orange
f ured gel atin, gum 45 H%g chewi ng gumor vanilla cakd.-ﬂyﬂgul ati ons,
co rable results are obt d. Exanple 42 Sodi um Salt of
L- Aspar 81 - Dc%hgni ne N-(di @’___gor opy! car bi nyl )mﬁ
| o | | c. 50

Example 31
. Mass spectrum data was obtained on the following compounds of formula (1) by solid probe
introduction into a DS~—50 Mass Spectrometer and exact mass of the molecular ion measured in each
case to determine the elemental composition of the compounds. The molecular ion in each case was a
"(M + H)* rather than M* ion for all compounds. Fragmentation pattemns were similar in each case.
There were no unidentified peaks at +100 amu from the molecular ion which is an indication of
chemical purity. .

b9 -




iro a solution of 3 g. (0.01 nole) L-aspartyl-D-alanine
'ht(di cycl opropyl carbinyl)amde in 100 m. 50 of ethanol is added 2
N sodi um hydroxi de. The resulting m xture is stirred for ten m nut (-t 3

fiir oom t enperature then evaporated to OrQ84s878n vacuo. The residue is
;-’trLWrat ed with anhydrous ethanol, filtered and air dried. Wien the sodi um
Fydrom de enpl oyed above is repl aced wi th an equival ent anpbunt of potassium

ydroxi de; cal ci um hydr oxi de, magnesi um hydroxi de or ammoni um hydroxi de
he correspondi ng 55 potassium cal cium nagnesi um and armoni um sal ts are
formed in |ike manner. The remaining L-aspartyl-amno acid di peptide anides"
iof formula (1) are also conver t 6H,CHCONMCBICRMHAL € sal ts . as descri bed above.
,Exarrpl e 43 60 Acid Addition Safts [The Llaspartyl D-am no acid di peptide
;am de of formula (1) is slufPPed iNMba s®Hl anount of water and an
|eqU| val ent anount .of acids such“_a_gspydr g,gg,laprl ¢, phosphoric, sulfuric,
tacetic, maleic, fumaric, lactic, tartaric, citric,.gluconic or saccharlc-
acid is added. The resul ti ng mi Mt uRB= |(1H38t| rred for 15-30 ninutes t hen,
Mlevaporated to dryness.or precipitated by addition of a cosol vent such as -
fimet hanol or 65 ethanol. 66 0 034 876 Exarrp(Ma"H!l Conpar ati ve. stability of
#lr epresentati ve L-aspartyl-D-ala eterm ned -
lat pH 7 and pH 3 in 0.01 M phosphate buffer at 90C ‘The geR&Rdtration of
dlunchanged sweet erfer was det er mi neCalailatgdt hour Féuher val SCohigosiiggh pressure
I'iquid chr onot ography—omr—a—to—em—5—tehr-eserbi—clerit—eolurm—at—1 nl . per
gim nute of 0.01 M ggmoni um acetate containi ng 15% net hanol by vol ume. The
lihal f-1ife at 90[ ]C. calculated for each of the conpounds of formula (1)
ffat pH 7 and pH=§ is shown in the t bel ow. ound af Fo | a
lHal f-1ife at 90[XF]C, Hours 1, Figpl'ﬁcm) ry 25817 8144:24'('%j
lpH 3 [err] 20 51.5% 20.2 26 .30 , [err] 36
#57.8 18.8 From data obtained in a simlar manner, but at various
8 ot her tenperatur ,c}; e half-life of the 40 invention. corrpounds at room
dtenperature is ingkéd to be tegé%?ars or nore._ at thesel_PHs Exanpl e 45

I

314.211

12- Al kyl - and 2, \Dyal kyl cycl ohexy C15H128N304
CH(CH3)2

_< | - 302.208 02209 C1 4H28N304
CH{CH3), ' ;
314.208 34208 C15H28N304
B - -

- ) | 330.203 330.202 C15H2sN305
CHY CHs C S

_ | . S 332.164 - 332.165 C.' 4H26N304S
B s T i |

60
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@ vater was added 45 10 g. of dry 5% rutheni um on-carbon catal yst.

ure was hydrogenated in an autﬁ % gt 100[err] C, 1000 psi (70.

m 2) until hydrogen uptake cea Q34r826 ¢ o yst was renpved by

ation and the filtrate evaporat eenip §2MDVe sol vent. The residue was
i | | ecCartonated GolatBevesideai N 11. 2 g.. of 2, 6-dii sopropyl cycl ohexyl amne as a
ure of cfserapated sefa theyarager amprem‘m':@rd"& . the2@mbasifiaey givéd. beltw.2Therrm
’rrpl o;ggm'gg‘gtg, gg? jludamd 7o flas) ISR P iSRSty EImAREDRY oo cPRtRL baverage
ting materral ana ydro- genating by t he above nethod the follow ng
ohexyl am nes ar @galet obt ai ned.. 2- net hyl - 6- et hykcygbighexyl am ne, B. P.
7[err]C at 19 mm (50% vyield); 2-nethyl-6- |sop'ro'py'#"cycl ohexyl am ne,

. err] at 14 ﬁ@ﬁe'r(eAW@gqeetwwﬂgﬂn butyI cycl ohefyPani ne; _

.hy -6-n-butyl cygl Dyl butyI cycl ohexyl am ne;.

but yl cycl ohexy gr‘t‘a%ashex )aﬁ,"o&e?%f”’ Lok ""ﬁ 31 am ngirao

2- et hyl cycl ohexyl am ne, 'B. 78 23 mm); 60

di gt hyl cycl ohex9¢laﬂavnecon®nﬁat696[ err]C., (17 nm)¢Q.080

ans-Z, - i sopropyl cycl ohex sobut yl cycl ohexyl am ne; - '

t hyl - 6- n- but yl c%/('és f1P0% ‘f' %:o%éq"‘ﬁéal stered Tr aden%&ﬁ 067 0 034 876
anpl e 46 2-t - But y&igwakialsowiqedse i 2-t- But yI cycl ghgganone A sol ution of
“25 g.. (0.20 nole) t-butylcycl ohexanol in 80 m. of ethyl ether was
gol ed®t o 5 1 O[ er pqaium gitsate (258 aguerualdded dr opwi se, Wt stirring, a

.ution of 21.0 9. megco'o %g‘%asodl md| chromat e dl(?é_?id'ate and 15.75 m .

30 ol e) concent ra ed °S0i WA d in 100 . whi |-e mai nt ai ni ng
reacti on m xt ur@enmealopextde] err] C. The m xture wasggfren warned to room-
#enper#ture, stirred for two hours, poured onto ice-water, ether 1|ayer
sgparated, the aquele‘ﬂsmbﬂ%@@ extract ed again vmth ethezt and t he conbi ned
¥t racts washed wi t car nd drjied (MySd err]).
Evaporation of the % é?v t;e?% e eéﬁargon foxg 8% of%% he desired ketone.

- Lesackart Reduction of ketone A m xture of 2--bmcld)(§a/cl ohexanone 30.6 g.

0 nole), formanmide 50 ml . 12m)Ie and.-formc acid (10 m.) was

te "@rN‘&‘§ taps-L.§ r%ﬂhylwcto 'Pa@a@et inahe atiovd e
it n&fzt"tﬁat%t,g‘%‘%f P e S e

solution of 25 g. of 2,6-diisopropylaniline in 250 m. each of et h%nol

&l efdroRated BéI4 ehveelﬁaea tuecuaan rmDn um-car ehser .
r four- hours the reactlon terrperature reached 197[err]C and
Example 33 _

Dietetic Hard Candy :
A hard candy is prepared accordmg to the following formulatlon and procedure:

Ingredients _ ' : Grams
L-Aspartyl-D-alanine N-(dicyclopropylcarbinyl)amide . ©0.38
Woater | 4..00'
FD and C Red #40 {10% aqueous) : . 0.30
Cherry flavor 0.60.
Citricacid _ : - 6.00
Polydextrose® S _- : ~ 420.00

' Watar : ' ' 180.00 .

*US. 3,766,165

In a small beaker dissolve the sweetener in water, add color, flavor and citric acid and mix well to
dissolve. In a separate beaker combine polydextrose and water. Stir while heating to 140°C. then allow
to cool to 120-—125°C, Add other ingredients from smail beaker and mix or knead thoroughly. Transfer
mass to an oil coated marble slab and allow to cool to 75—80°C Extract the mass through an oil -
coated impression roller,
Use of 0.42g. of L-aspartyl-D-alanine N-(2,2,4,4-tetramethyl-1,1-dioxothietan-3-yl)amide or
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. mixture of 118. 5

distillation ceased. The m xture was cool ed, diluted with water (50 m.)
~and extracted with ethyl acetate (75 m.). The organic | ayer was
evapor at ed, concentrated hydrochl oric acid added (50 . per 100 @
-reilwdue) “the mixture boiled over @ 9% 89| ed and washed with 50 of
et etoas g. ofl espaAY TSIk NLFL2 WA - dr oxi de,
-cool ed, LeesbgrartDedipa;ﬂntltwdev&qrrody&ammaﬁﬁﬁdﬂsmx‘ﬁhfl Js;:ﬁof%{égﬁggéeg g%la covér
- sodi.um hydr oxi de peI I ets The soI vent was evaporated and the residue
dlstllled tbr'%g O cm col um tExapiptead$ 21.93 g. of the title amine
(719 g [’%"F?'] & p'?pfiedrﬁ‘ff‘i’d'ﬁ% to, the; fellomting ‘EPF“PGF'@%W RrPeedurei somer s.
iii. dl- Fenchone .ds f enchone are reduced to the correspondl ng _
f-enchyl am nes by—@%uckart reducti on nethod of PartS®Ms above:
(-) Fencyl am ne iGelatihasBrdmas a water white |iquid, B PgeP5- 60[err] C.- 25 (6
mm ), al pha] [err]. -21.90 in 30%yield. Exanple 47 o
Al kyl cycl oal kyl & E)F‘f‘l‘f/l am nes and di cycl oal kyl car bi nyl n8dges i. To a
(chrate MOl €) Of cycl obut yl car bonyl chlorlde and 99 g.

(1.0 nol e) cupr oﬁgmg'ocamhﬁ oride in 1000 m . of dry et hel2 %der a nitrogen
- atmodphere is adtedbendpvirse 478 m . (1.0 nole) of 2 Mjgdutyl magnesi um
chloride in the sane solvent. The addition is carried out at -5 to
-15[err] C. The 5B R&’ﬁﬁ"ﬁﬂ‘b‘f’@y‘i'@'@m'ﬂ?féﬂy'?aﬁt@ 500 mo.03& 3 M hydrochloric
acid and 700 g. sbfifg witBe organic layer is separated f‘g) shed successively
wi.th2@at er, sodi um bi carbonate sol ution brine and dr iy Sgerr]). The
dried et her ext Cadiwates evapor ated at reduced pressursgogyd t he resi due
distilled to provide t- 35 butylcyclobutyl-keton. ii—+he-ketone. 105g.
(0.75 nole), is mixed with hydroxyl am ne hydrochl ori4f3.089. 3g. (1. 16 nol e)
and sodi unrael Kk First 5ide ingredient | e

sol ut i omaterharalt seicl badklyt Mngér&igmsg%g r{?sbégg'ggrﬂbr‘{rgtfi gﬁe&fn%%ﬁ ?g\é\@aﬁléplfﬁ Iﬁ?fﬁ-ﬂ €
adjusted to pH 7.5 with sodium hydrOX| de solution. After extracting the
- (TXture with f&or@tf h%éeefé;é act s a§ é‘w}%ﬁl‘%t‘m and e;/vetgq(%!rqg%ed to hanol
ryngssat F‘g ?jf rous ethano

o 0 B 'k 'rl'?ethseof? L?f“""@n'"?fé%{?'ﬁﬁ at reflux.

(about two liters per
.lSOd]\l_J/m met al (ab%t»ed;lagtsnol es per m)l e of oxi nme) i seagd in portions at a
rate sufficient tomamtain reflux tenperature.. the sodiumis .

addeg the resul ti-ﬁgpamkt)ﬂtaemay(E.Gdlfbdztramemﬂe m . of ethanol followed by 300]
m. of water is En-Irflemiext ure is acidified witH.Wdro- chloric acid,
evaporated to re and. the residue. nade. a ine (pH 12-13) Wi th
10 M 45 sodi um hy r%’x"ﬁ%%%@Le al’kaline mxture is. ex#?éact ed several tines
‘Wi th,ether and t Dextrindodxiroecbqaixdléracdls dri ed (MySQO ersd.oo Dry  hydr ogen
chlorine is passed through the dried extracts until precipitation is

conpl ete. The- pr"é&""ﬁ?‘!"éﬁ‘é'&tw& ochloride salt is colqp%?ct ed by filtration,
washed with etheg,aid-qaidadbhed. The salt is convertgd to-the free base by
means of aqueous sodi um hydroxide, extraction with ethyl ether and .
evaﬁf)ratl on of tSwiiwxd¢iraets. The product, t-butylcyelagbutyl carbinylanine is|-:
of suitable purity 50 for use in preparing the anides of the invention but ;¥
may be further purified, if desired, e.g. by di stl;l_'al'atlon or colum e
chrgjrat ography. iii. By enploying the appropriate 0% hal i de and Gignard
reagent i Ané bamabiote rgsuting Blane is éuuphlau&einQf;ve&};fé‘sk&b%dﬂt@l&éb@féws #hl@sdede and

t-buty malg %FI umchloride the followi ng am nes are obtained in |ike nmanner.
55 60 table sweetener in Ilqund form is prepared as follows.
55 S Ingredients %, weight - .
L-Aspartyl-D-alanine N-(dicycIOprppylcarbiriyl)amide 0.10
o Water | - - -~ 99.80
- Sodium benzoate ' T 0.10
_ N ~100.00
65 .

62




876 [err] m  Rr '-Rs . Rerr]. 0o | H \
.. H5- o 0 CH err] H
CH3CH2 - CH3CH2

CH3 : _ CH3 Opnwa -
D 20 0 °°§‘C§1§° n-C4H err] CHO

2CH  0fhidm2Eithe resultirdg sdfation is equivalent in swthness to abbld 1.2 grams of cryme
) 3 stcrose.  CH3CH2 CH3CH2 : n-C3H err]
- When the sweetener of formula (1) n Part A above, (i§-£3.59 g. of a 1:4 mixty of L-
: rr] aspartyl- D—alanm ?r pylcarbinyl) sodj rm Ie r sul S are H
A &gg mnlar ﬁ% S %rtyl D-alam_% dt&clow nyl)a blin Part B,
: faced by O. 2 by weight re of the &td pound and sodlum %hann a
jeerr ] coéhﬁarable fiquid table sweetener is obtdined.- CH3 H 2
2 CH3CH2 - CH3CH2 2 CH[err] H .- H2
H 2 Expmele By ] _ (CHB)ZCH H 50

0 &%8%'2?::31: suge‘?'l'eg.;izL 'f_l‘[)f‘ewv]!essert ls &lgﬁgrgd accordqu::?b the followmg C\:lat"tz"i'tuletlon by

55 conventional practice.

CH err] H4. CI—I[errJ6 _ '
Ingredients 4 CH err] CH3 4
CH3CH. eavy.craam (5‘5§§utften§t)'3 80-90[err] C 253@. nm) 69 0034 876
The am nes of the follow ng ornmul a are ‘also provided in like’ manner .
r] " Nonfat milk solids - o ~ 10.50
20 . ' -Moho- and diglyceride emulsifier - . . 0.25
Polydextrose'. _ o 11.20
Water - - - 5451
L-Aspartyl-D-alanine N-(2,2,6,6-teti'amethyl- _ _
cyclohexyllamide _ 0.04
Gelatin (225 Bloom) - . 050
' | 100.00

*US. 3,766,165

Example 37 -

Canned Pears
Fresh pears are washed, peeled cored, sliced into pleces and immersed in an aqueous solution .
containing 0.05% by weight of ascorbic acid. The sliced fruit is packed mto screw-cap.jars-and the jars

filled with a syrup containing the followmg ingredients

. %, wei.ght.
Sorbitol | . 25000
L-Aspartyl-D-alanine N—dlcyclopropylcarbmyll-
amide 0.025
Citric acid | | o 0.125
Water o ' a.s.
100.000

The jars are capped Ioosely and placed in an autociave containing hot water and processed at
100°C. for 45 mmutes The jars are removed immediately sealed by tlghtemng the caps and allowed to
cool. _
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o - 10 - 20 Co 30 4 20 1 _
(11 2 25 - | 1 )
14 2 2 30. 2 . 32 4 35 @ié

33 4=4 O 034 876 4 40 The foll owi ng anines

13 .
| arédl so prepared by this nmethod: 2, ZExgjng@?%yl - 3- ani nopent ane, B.P.
123- 126[ ePovder BewrrageSipnednetatpr essure; 2, 2, 4-tri net hyl - 3- am nopent ane, B. P.
{ 149-150[err]C., at nogs rkel lrri‘c pressure. 45 Exanple 48 .
{ trans- 25 Et hyl cycl ope ne i. 2-Ethyl cycl opent atal8ighh a t hr ee- necked
t flask 5.0 g. of sodiCimcraidal was di ssolved in 250 nyy9€f dry ethanol and 50
1.31.24 g. (0.20 nole) 2-carboethoxycycl opentanone added. To the resulting
1 yel l ow sol ution 18. 4Sedium ¢iga®3 nol e) et hyl iodi de wesosdded dropwi se and
the m x4 ure heated agtrargfIU@for two hours. After cooling, 250 ml. of brine
and 50 m. of water Were addeé¥ and the nixture extr¥cféed with ethyl ether
(2 x 100 nl.). Aftersidivpbmord Maeilor and evaporati on pf, sol vent 36.5g. (99%
of 2-ethyl-2- carboet hoxycycl opent anone was obt ai ned. %5 , This ws
decar bpxyl at ed by hédasPAyi-Rralgnirfe|Nik!fenchwilamidei xt ure @44900 nl . of
concentrat ed hydro- I i, and 100 m . of water., After four hours at
] reflux carbon di oxi c%mé)\%leg?y?gerqu'\?v?s conpl ete. The m>3re was cool ed,
- saturated with sodiumchloride, extracted with et dogiher, the extracts
dried Ngsm%%ggge ;} her .evapor%}ggq.q nghgdesi due was distilled to obtain -
I 12.62 4. (56 -@ﬂﬁg'le, & blepdanang blend umil Pomogend@B(For LED 11Big) of fiddvdet | .
" The produb((:ef'era t B HEY8Y sggﬂ%g i §rivid punges 18 mih et watek hyl cycl opent yl ami ne
by the procedure of Exanple 47, Part gigmpsy. 1 50-151 [err]C in 35%

yiel d. TiBekaddemkei ty of the product was verified by its [err] H NVR spectrum

By enpifoyi ngA thigblysaspaptabiei ahitla 2aieandsciramrstC ot 6/aigkdb GaRwRMg racised! ' espondi ng
hetercyclic ketone repared by the well known Di eckmann cyclization of - the
appropriate dicar bdﬁﬂ%@ﬁ ester, see e.g.. H 0. 65 _f@mse, "Mdem

Synthetic Reacti onEmyised ShorfiRy@m n. Menlo Park., Calg,91972, p. 740.) and

the _ .
. Water - 20.83
~ Eggs | 2300
35 ' Sodium-bicarbonate - 1.10
Vanilla extract, single fold 0.28 '
w e TG "‘Eﬂﬁb&"-dﬁ_‘ﬁjﬁ?ﬁ_",ﬂe | 1.75
o PoIydextrose*‘:—;a%.équeous solution 80.00
Nonfat dry milk : . 2.50
@ Cake flour 56.20
Whole milk powder | 0.80
50 Wheat starch : _ . 1.40
L-Aspartyl-D-alanine N-(dicyclopropylcarbinyl)-:
amide : _ 0.05
& *U.S. 3,766,165 204.00

i Combine nonfat t.:lry milk, whole milk powder, polydextrose solution and emulsified shortening.

Mix at low speed until creamy and smooth (about 3 minutes), add eggs and beat until a homo-

60 geneous creamy mix is obtained. Dissolve sweetener in water, add to creamy homogenate and mix

2—3 minutes. Agd remaining ingredients and mix until creamy and smooth (3—8§ minutes). Place
120 g. of batter in small pregreased pan and bake at 350°F. (1 76°C.) for 30 minutes.

64

A 2 v

AN IR, e e,




0

rr]
AH,

18

45

034 876 appropriate alkyl halide in place of ethyl iodide
e procedure the follow ng amnes of formula R NH2 are prepar ec@l I ke

er .

Where R |s [err] .
1 . C2H5 2 0034 87810117 2

20 4 ' CH3 4  Example 40 t-CAHerr] 26 30 35 40 45 65

0 QMrﬁpg Mikteree oRLiAspqriyl-Pjalaiine N- (d|cyclopropy|qarb|nyl)am|de
0 2-CH3 0
cafyerr] o olf A ‘9"3' A=LHi &’2 0B 0 0
and Saccb,ar@Hg 20 _ 0 0 2
c- CH[ er rgengs of 0 | ' 2-i-C3H err] 25
w3 PR neo Sy

and sodium saccharin were prepared and evaluated for taste acceptability and sweetness intensity by
comparison with aqueous sucrose standards. Sweetness potency factors of sodium saccharin and

[1, R® = CHy, R = CH( A)zi

of 300 and 1200 x sucrose, respectively, were used to caiculate the theoretical sweetness of the
blends. A series of taste panel evaluations were carried out comparing aqueous solutions of the experi-
mantal blends with sucrose solutions rangmg 6 to 12% (w/v) and 0.033% sodium saccharin solution.

Resuits are tabulated below.

Blend, Parts by Wei_ght

. Sweetness
) Potency x Sucrose
{1, Rq= CH, Sodium Y % Taste
R=CH(A),]  saccharin (T Theory (A} Actual Synergy Quality
1 : 1 750 '1000 33 clean, sweet,
: not bitter '
1 : 2 : .600 800 33 same
1 : 4 480 ’ 600 33 _-§a_met_.
1 : 6 430 575 33 " “sweet, percept: .
- ' ible bltterness
1 : 8 400 _ 530 33 sweet, slight
bitterness
1 : 9 © 390 500 33 same
1 : 10 .. 381 _ 475 25  sweet, slight
: to moderate
bitter, metallic
taste

The % éynergy was calculated according to the following formula

A—T
x 100

% Synergy =

where A is the actual sweetness determined by averaging the taste panel results and T is the
theoretical sweetness determined from the composition of the mixtures by welght e.g.. for the 1:4
blend the theoretical sweetness is (1/5 x 1200) + 4/5 x 300) = 480.

From the results it is seen that with mixtures of from 1:1 to 1:9 there is an unexpected increase in
sweetness potency of 33% and a somewhat'lesser synergistic effect with the 1:10 blend. Furthermore
there is complete masking of the well known bitter aftertaste of saccharin with blends of from 1:1 to
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1o 1 2 . 3-0H3 30 0
mLr o 2 >GB8 0 ! ’ @
Hs-t-caHO 1 2 3-t-C4Herr] 35 S

0 5 5

#10 | 1 | 2-CH3 S0034876 0. - 1 |
g 43 40 . : oS _ 1 T -G
i1 1:4 and effective masking of bitterness in blends ¢ ining up to one part L-agpartyl-D-al -

i} 502 ' {dicy€lopropylcarbin I)amide'o-and 9 parts sodiumiémﬁlng P p‘ s Y anine 2

i1 2-CH3-45 S When the abolle procedure is repeatedl but the invention cofip&dad isemployed is of the f&tmula . .

it 3 () whetei@RS i5Methyl and R is- . _ - Exanpl e 49

Ittt r ans- 2-fsopropyl cycl opentylam ne i. 2-1sopropyl cycl opentanone To a '

it sol.ution of 10 g. of sodium mggd, in 670 nl. of etdrgnol was added dropw se

IlFa m xture of 100g. (1.19 nole)l cycl opentanone and B0g. (1.03 nole) acetone

li§ and the resulting. mxture rf(lé&xed 55 fer 1.5 ht¢§02 The sol vent was

1 evapor at’8d in vacuo, the residue taken up in etherl the solution washed

i Wi th 3 Mhydrochloric acid (5(GH;200 ml ), 5% sodi utBHglcarbonate (3 x 200

i m ), brine (1 x 200 m.) and dried (MgSJerr]). The ether was evaporat ed

Wit h i | d SHeRE resgts e @PRigedt 97 g. of dark |iquid which was distilled in

il vacuo td%obtain 55 g. of 2-isopropyli de qeyhppent:anone, B.P. 96-100[err]- -

§ (2.7 mm ). TOThkee tatches E‘ﬁccaw%ﬁat@@&y@b@ﬁﬂgﬁé&erb Breared Bleordf 10 HNAGRLd HeRarfisigded

i 2. 0g. 5% 32l dxadhit uimat oI svadtehar Baployeatitlbyeh AaRss 0.020 §1 oftihd @ 6helehicogienat ed at

1 50 psi (3.5 kg/cnR.). After one hour the hydrogen uptake was conplete. The

jl cat al ysto was renoved and sol vent _evaporated in MAacuo to afford 12.75 g. of

colorless liquid. This was dilkt Rt I-e@l'ig.oﬂeb@iai(r&ﬁg,]/g. of . '

il 2-isopropyl cycl opentanone, B.P. 74-76[err]C. (20 nmm). Reduction of

I 2-i sopr opybdiyo| Bpeatimriatmd Byempinyedro RIgo duadseEardnipteh €.70.3R82 §. ofi a af foobided] of he

il s5 corr s I8¢ ?’W&V'ﬂﬁﬂ‘ﬁé-, The sweetpgss fagtpmemplpyedJanthgi el d. 72 0 034 876

Exanpl e 50 2, 2-Di net hyl - 3-am nobutane In a 500 . flask was placed 10.0 g.
é!h: _

# (0.10 nole) 2,2-dinethyl-3-but n 2 ngl, 76.94 g. (1.0 nole)
B ammoni um acetate and 4. 37 g. tj'('gﬁ%?ecr'r—'él'e -.32%%5 ?faﬁobor ohydride, and the

5m Xturg ‘Q@tﬁurﬁlsg&m l;lé?'ld%é.srthﬁtde{e d g L%e fos Zé bogr'ﬁf P-'nrhebgH NES
¥ 201 ust d Lanlalicatiasarants of & 3w JorW AORLIORY s s R RN
1 -renfey,ed at reduced pressure. The residual solid was dissolved in 500 ni.
i wat &f and washed with threeBegrasi . pfyewpeefHedonieBinss. The pH of the
agqueous,, _ : : A o .
| B . . 80
-

*1 = Dislike extremely, 5 = neither like nor dislike, 9 = like extrerﬁely.

Similarly, when the same three sweeteners are employed in like manner in carbonated lemon-
lime beverage, instant chocolate pudding, marshmallow, grape jelly, orange flavoured gelatin, gum
45 drops, chewing gum or vanilla cake formulations, comparabie rasults are obtained.

Example 42 :
Sodium Salt of L-Aspartyl-D-alanine N-{dicyclopropylcarbinyl)amide
_ To a solution of 3 g. {0.01 mole) L-aspartyl-D-alanine N-(dicyclopropylcarbinyl)amide in 100 ml.
50 of ethanol is added 2 ml. of 5 N sodium hydroxide. The resuiting mixture is stirred for ten minutes at
room temperature then evaporated to dryness in vacuo. The residue is triturated with anhydrous
- ethanol, filtered and air dried. ,
When the sodium hydroxide employed above is replaced with an equivalent amount of potassium
- hydroxide, calcium hydroxide, magnesium: hydroxide or ammonium hydroxide the corresponding
55 potassium, calcium, magnesium and ammonium salts are formed in like manner.
. The remaining L-aspartyl-amino acid dipeptide amides of formula (l) are also converted to
carboxylate salts as described above. : B

_ . » Example 43
. 60 Acid Addition Salts o , o . : . :
The L-aspartyl-D-amino acid dipeptide amide of formula (1} is slurried in a small amount of water
and an equivalent amount of acids such as hydrochloric, phosphoric, sulfuric, acetic, maleic, fumaric,
lactic, tartaric, citric, gluconic or saccharic-acid is added. The resulting mixture is stirred for 15—30
o m::wtels then evaporated to dryness or precipitated by addition of a cosolvent such as methanol or
ethanol, :
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on was adjusted to 13 with 10 M sodi um hydr oxi de and the m@
i ned

ex ted wwth three 100 m . portions of ether. The extracts wer

dr over anhydrous MgSO4, filtered and distilled. The io amne (2.4 g.)
 di & l.ed at 102-103[err]C at at nosPhORAc8Bessure. | -  The racemc

an was resol ved by the Polarinetrigg,figRt44! nethod described by Bruck et

. Chem ¢éiarativ® Zstabllihd 26 )reppegehativen g-asguetyldPralasind yarhideg eof thar inggrdior svasnd
|1 | zevagmifedoan pHO? 3@ pheBlmAON M\@nc@pha siufieobtIRSE- The Q?b?eaf"hm" of unchanged

rot awe#tyneamanéefem%! at 24on0Btint digheasessure dald ¢hrarr BE e,
o Ve b

ed ut anone I'n 't he above proce ure
di met hyf am nopent ane is obtained and resolved into its enantioners.
a Compound of Formuia Prgpaitestisorc.fHdurdAspar tic acid.
-octr boxyanhydride Ay ha tic acid (2829 4 29 nple) was added

dual |y with stirring t'o 350.9. g. (8.58 %_E%) of 50% gl um hydr oxi de
Jtion at [err]C Methyl t hyl xanthate ( m)l e) in 405 m.
et hanol was then"added as rapidly as possi bI e. The m xture was heat ed
S[emsr]C. for 1.5 hoursc{hgl ed 25 to roomtenperature, and washed with
@:-portions of net hylc.gg Iordzﬂe:a yhe net hsd.ene chl orede washes were
=*ar ded and the aqueods phase aci diffied with concentrated hydrochloric
-at O[err]C The solution was extracted with three portions of ethyl
ateze and the conbi ned extracts washed with brine and dried over
drrous magnesi um sul fate. {The sol vent was evaporated in vacuo to give a
ow oi |l which crystal Im ddition sfsethyl eneaaechl oride and
ﬁ‘exane The N- et hoxy- . tVii ocarboyB- L-aspartic acid was col | ected by
F¥tratjson, washed with fresh n-hexane, and dried (420 g., 47%. MP.
g 130[err]C, [err]H NWR (DIVISOd[err]) (delta) 2.73 (d, 2H, J =6 Hz),
£3 (s, 3H), 4.43 (dt, - 8 Hz),:6.63 (d, 1H, J=8 Hz); infrared
spectrum (KBr) 1715, 1515% 3B N- et hmg;yt hi ocar begwg! - L- aspartic aci d_
(B7.0 4., 1.00 nole) was @&y in 1200 nl. ethyl 35 acetate at
#rr]C. and phosphorus tri brom de (47 m ., 0.50 nole) was added in one
pprtion. The cooling bath was renoved and the tenperature allowed to rise
¥ntaneously to 35[err]C. Theysolution was stirred for 10 minutes after
‘ch tasme a granul ar whi tﬂt ate had §qg ned. Theig.gaction m xture
cooled to O- 5[err]C t proWuct collected by filtration, washed with
5 fsmal | volune of etter—amd—dried—The yielrd ol analytically pure
FAspartic agigy Naf ol RO¥ ¥ANEY HEARE bIBS vhriSA: dthd terti¥ofires, 4Rb half-life M e
] df)- 205k, frivdrition (cB@Pounds btdopit] te@pdrature is 28tEndi¢cetor fe @l yeard or Tioke) gt thesk roksed
m&ctrum (KBr) 3225, 1739, 1724, 1653, 1399 crr[err] [err]H-NI\/R (DVBO-d )
prn (d = 5 0 Hz),Bxamgig 4t 1 Herr] J = 5.0 Hz), 9.23

?gpafgl , é;ﬁ'ﬁf;gjgé%ﬁﬁkiﬁﬁfz%h ek 28, Y Brart o ot s

suspensi omooﬂfc 160<5psy( 7004 k3Fcri® udlil HyadgehDptaRt lRessd Fhé cmamwat rerrmf/edatt atieb her
was  addedaBOthg fijrate @apkBatee keetpmpvensstivapt. Thec teaidescwarodistilied @ VZG'OB‘O%Zt 98hl e)
ethyl f or disopropylcygishexyamingas agnxwie of pigfrangiand gaiy aaFROMgSuP-B Bdtr s,

filtered GAEE} o o Rl QR NS B i 16 £0La51 B i nR bR,
and dri®d édanﬁdﬂ Bd e f6IRIMANG dyGloheligmihes ek éts% . ground in a
]m_rtar ang p@smbmyltaaetayléychaexpiemrsPoSZa-ba'a"lm a17951 (528 Idbf sodi um
fornyl - 6- ms?tm t‘! iseritenyienciohexyigmied %§5ﬁ§éd4|"‘rm yiel
2-n- lcyc!ohexylamme
55 2-ethyl- -n-butylcyclohexylamm.e
2-methyl-6-t-butylcyclohexylamine;
2-t-butylcyclohexylamine;
2.6-dimethylcycliohexylamine;
- trans-2-ethylcyclohexylamine, B.P. 77—78° 23 mm.);
50 2 6-diethylcyclohexylamine, B.P. 96°C., {17 mm.);
. trans-2,-isopropylcyclohexylamine;
" 2-isobutylcyclohexylamine;
2-methyl-6-n-butylcyclohexylamine.

D_

&
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linext step. The above product, 17.5 g (0.11 nole) was added to a mi xtue of
#2.88 g. (0.13 nole) sodium 55 shot, 500 m . anhydrous ammoni a and 0.1
ig. ferric chi oride. The resulting gray suspension was cooled to - ]1C..
fand stirred for one hour at the refl@0O3I%L@FE ature of the system To this
éwé\/added 20.86 g. (0.15 nole) nethyl the m xture stirred three

od| dg
f hours at rg 5 dto evapor&‘[ ?e warning to roomtenperature
# over ni ght ;] %MW%BH&@,@,{B%\‘; suspended in 300 m . ethyl ether, refluxed to

1 ex pel | tr acesA Qﬁlummwdomme) atdeidydichegkinslial 80emit bEetsﬂIeltm was lzeolet tver
i, was ext saciogad ®Chiaiwal amueirop@@exwm)ﬂ-rmng, solmhve oébhﬁugd@@7amid@a@umd;¢éﬁo@ate
!% treated vmdga}zd'ﬁte "ddF 7§(.‘)‘P\é81ﬁ Burigpqid im 100 mywe g ind '§for “fe
| the keton &Lé”iﬂs”éi&.’“ﬁﬁsfﬁa dole I&éﬂﬁ% withdthor and

i o]
; extracts \w:s' .rwute Jefslvc@hedﬂwe a@ndooarmiearsm&oaratda My S, )0VaBStation of the
| 2, 2-di mex hyieﬁymdrmdmeammgrms%)sdathemhmheksvsné [ qU| d 2 i1. The ketone

, pI’OVI ded abo#@cmt Bestygtéiant af ketope t he o rre atter ed m sod i um
I n et hanol gri RS TR SOV R

i 2,2-di HAEX N, |§ﬁnv9é§el F ic ac hé‘d g@ 4k R control deposmon of

1 2, 2-di substﬂnioumed:aleahaaesmae&ada{senpmedmamdursmv&rctuedtehaerammschbqnmm afdove
i hod |ndistllleelomnw ThePmigtuchi wastchg/éd; dibitesei m\amem&O thl.2and iextraated letiwkagetateone

: t
' dd d (50 mi. per 100 ml.

| 558 iR @”?A‘*‘Qfegﬁﬁﬁfﬁgm P Be ¥ e
| wit er X ml.} and the

:-4, 4- lrEat a@i&ed?ﬁa%v mHhyaRAdE bl s épag g@ teks fwlﬁaymb QaRRIGY laREhdae
2,2, Gw&'@mraarm&dn)domymltohamamm g\oSG%tBuspmtsza) efP smel-laam H&‘dmrrdeaslan

er al 0|ﬂ1'xth§4>fSlsgmqt?)’a@ﬁ's?m#fe) was suspended in hydr of ur-an,

I N
e T ﬁggm e A B e
i 1. Thgngfhm o ‘52 et hy ohexanone wa | Gwed
ydropvmsea |t|ono amxtureo t butanol and 20 nl. of
tetrahydrofuran (vi gorous hydr ogen evExIamblleow) and the resulting m xture was

refl uxed OM'F\{C'OH dF mildmclwdlsﬂ tm‘gaet' nes To this was added dro WI se

| 37.8 ga Ori X m run gea)ﬁl%yqq? h:P W ropwise
272 9o Pt @J.‘ iy ’%.m,%s e ‘%f%@ pRts e

i t he” eXt rafétsamvy n tdﬂﬁfs%uredﬁﬁd: 800 AN &f BWFO%HbMa OCﬁdﬁice b@k Q\@aﬂﬁ[lé%d’
17 g/ of severatadant wakhet cucessively elith avatee chodiliti b;camlsatel isglutidn| beide brat drleti Vg QLK . 6
1o L O"C'npclgned ?t‘mr %gatgq @yappratedat gdyegs )&arqssure Phd the residue distilled to provide t-

3. 2., 8 pYaEERY é B0C (Bl b R ALDB ARNE BRI SAVETE T8 oy e

q oxine andafmsd.brata&&ste GIOAROUT OhR e S
gii, to priovoae h&ur4c®led0§ndt the rdlﬁﬁl'el’ &ﬂus@é’ﬂ ®epH 7 5 wrth sodium hydroxlde solution. After
‘ extracting the mixture with ether, the extracts are dried (MgSQ,) and evaporated to dryness to afford
40 the oxime. The oxime is dissolved in anhydrous ethano! (about two liters per moie of oxime) and the
solution heated at reflux. Sodium metal (about 10 moles per mole of oxime) is added in portions at a
rate sufficient to maintain reflux temperature. When all the sodium is added the resulting mixture is
cooled at 200 ml. of ethanol followed by 300 ml. of water is added. The mixture is acidified with hydro-
chioric acid, evaporated to remove ethanol and the residue made alkaline (pH 12—13) with 10V

45 sodium hydroxide. The alkaline mixture is extracted several times with ether and the combined extracts

dried (MgS0,).  Dry hydrogen chlorine is passed through the dried extracts until precipitation is
complete. The precipitated hydrochloride salt is collected by filtration, washed with ether and air dried.
The salt is converted to the free base by means of aqueous sodium hydroxide, extraction with ethyl
-ether and evaporation of the extracts. The product, t-butylcyclobutylcarbinylamine is of suitable purity
50 for use in preparing the amides of the invention but may be further purified, if desired, e.g. by distil-
fation or column chromotography.
iii. By emploving the appropriate acid halide and Grignard reagant in the above procedure in place of
. cyclobutylcarbonyl chloride and t-butylmagnesium chlonde the followmg amines are obtained in like
- manner.
55
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s-a colorless liquid which was of suitable purity for use as

rmediate. iii. 2,2,5,5-Tetranethyl cycl opentanone To a slurry of 2

s of sodium hydrl de (washed to _renmpove_oil) in tetrahydrofuran S _asded
(2.0 nole) methyl sulfate @O34f8Z6 rate. Sinultaneously, 3f 7 g |

2_5 ol e) cycl opentanone in 50 m , of the same sol vent was added. a

rate. The reaction mxture war ntaneously to 30 a gentle reflux

i Vi n the addition was conpleted, the

ure was allowed to stir ove |ght a eyTbl ent” tenperature. After heating

eflux for two nore hours a ni&tu off t - but anol in t et rahydr of uran was-

d and reflux continued for three h s. The reaction m xture was

ted with water, extracted with et hid=(@fer, the extracts washed with

er, brine, dri ed over anhydrous MySO4 and the sol vent evaporated to

ld #8.2 g. of crude produch. This weR distill eRf. 35 to afford 24.2 g. of

“r amet hyI ket one, B.P. 063-6 err]C., 4|Q mm By eHrrpl oying a |l ower nole

‘o of nethyl sulfate™to c Iopentanone the same method affords 2-

gthyl - cycl opent anone, 3, 5-digmt hyl cycl@wpent anoneq and

Zs, 2, 5-%¥ri met hyl cycl opent anone. The fol | owi ng ket ones are prepared in like

wmnner when the approprloate sttarti ng nelterial s ar®® enployed in the

PFocedures of Part i PartcA H_' abovcgi_i I'_[he alpa_@ ropyl and

l:pha- but yl ket ones are o pr epdre’d usi ng t he ap’pr opri ate al kyl brom de

as. al k&l ati ng agent. 2.2, 6-trgHyet hyl cycd-ojmexanona-iz et hyl cycl opent anone

2.4, 4-tetra nethyl cycl obut anone 2- ne cl obut'anone 45 ,

Z7.2-di met hyl cycl obut anofe 2, Acﬂz)zcﬁoprod9¥ﬂ | obutthnone

- but yl cycl opent anone02 2- (yret hyl - 5- éH butyI cyc%e,pent anone

2. 5-digsopropyl cycl opent'anone” So -sec-but3d cycl opent anone
2 i sobutyl cycl ohexanone 12- metdwCigy cl ohemtga-n;one 2+ - butyl cycl ohept anone
2,7 dlnethylcycloheptanone 55 d||quropyIcycIoheptanone

. 5-di met hyl t et r ahydr o- 44 pyrasti4- one
5 disesopr opyl t et r ahydr,0- 4Hgyr an- 4- onRg

¥ 5.

3,3 5, 5- tetrarrethyltetrahydro H pyran- 4 one

S’*~ met hyl - 5-t-butyl t et rahydr o-C#Hgl pyr an- 4-GQHe 60 H
33,57 5-t et ranet hyl t et r ahydr o- 44t hi apyr an- 4- one

| & i sopgopyl'tetrahydro- a4 th i"#plr an- 4- Gifsty H
g. 5-di i sopropyl tetrahydno- 4I—|-C1Ht'e,_apyran16ﬂ pee H

< -t-butyl tetrahydro-4Ht hi apy?an- 4- one _

t hyl t et r ahydr o- 4H-t hapyr &k, 3- one 6£H CH,*

4-diret hyl t et rahydr o-_éle-t hlcﬂg)e/Hrzan-S- ope H

2 CH,CH, CH,CH,  CH,CH,
2 cHy H " H
2 CH, CH, H
2 - nCH, (CHg,CH ~ H
2 CHCH,  n-CMH, H
3 . CH, CH, CH,
3 n-CH, H " H
3 CHj  CH, H
4 cH,  H  H
4 CH, CHy CH,
4  CH,CH, CH,CH, H

~

*B.P. 80—90°C. (21 mm.)
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4 0 034 876 2-methyl thi epane-3-one 4-net hyl t hi epane-3-one .
i et hyl t hi epane-3-one 2, 4-dii sopropylthi epane-3-one 5 o gﬁé?

i met hyl t hi epane-4-one 3, 3,5, 5-tetranet hyl t hi epane-4-one

hyl t et r ahydr o- 4H-pyr ar n- 3- one 9-@34-8%6t y| t et r ahydr o- 4H-pyr an- 3

d
d
t
t 1
gﬂ gg%”l’vogﬁ : Le]'?[{ﬁé 4?'3719¥<ﬂl§9|n§ fgrn%? Q’e also provided in like manner.
d
t
4,
t

i met hyl t et rahydr o- 4H pyr an- 3- one 2rﬁqthyloxepane 3-one

hylsoxepane- 3- one 2, 4- dlnethyloxepa124aﬁqne 15

2,4, 4- tetranethyloxepane 3-oney ﬁ onxéﬁﬂne 4- one

- e hyloxepane 4-one 3, 5-di met hyl ®xepgne- 4- one ' ' '

3,5, 5- tetranethyloxepane 4-one 20 1 3, 5-di i sopropyl oxepane- 4-one

3-t-but yl oxepane-4-one 5-t- butyloxepane—44@ﬁ9q The ketones- provided above

' are converted to the correspondlngganlnes by conversion to the oxinme and

i reduction with sodiumin ethanol describetl in Exanple 47, Part ii, or

- Leuckart reduction of 25 the ketong as descrj bed in Exanple'46 ‘Part i

: Preparatlon D 2, 4-Di et hyl - 3-am nopentane I n a shaker bottl e was placed 0.2

Q. platlnun1d|OX|de and 10 m . wat®r. The sldrry was 30 hydrogenated at 50

psi 13.5 kg./cn®.) for 15 nlnuteso'To t he rQ§uIt|ng slurry of platinum

bl ack was added 34.26 g. (0.30 nol’e) 2, 4-direthyl-3-pentanone, 20.0 g.

(0.37 nole) ammonium chloride, 22% nm-. ammobmng a saturated nethanol and 25

m . corfentrated anmoni um hydroxi de. The resulting slurry was hydrogenated

i at 60 psi 14.2 kg./cm 2) .and roomtenperaturle for 20 hours, filtered,

. refluxed for 1 hour and cool ed. The nlxture:¥as adj usted to pH 2.0 with
concentrated hydrochloric acid and the 35 vol une was reduced by evaporation

at redd€ed pressure. After washing wwth 75 ™. ethyl ether, the aqueous

sol ution was brought to pH 13 wth 10 M sodi um hydr oxi de solutlon and '

extracted with three 100m . portidns of ethét. The extracts were conbined,

4-
5-
--me
g
4-
4-
-me

OOU'II\)ANI\)I\)AOOI\)\I

dried over anhydrous MySJerr] and, 2
: 30. .
_ 2 3
N | 2 4
35 ‘ 3 : 3
3 4 '
-4 4
40 _ .
The following amines are also prepared by this method:
2.2-dimethyl-3-aminopentane, B.P. 123—126°C., atmospheric pressure;
2.2 4-trimethyl-3-aminopentane, B.P. 149—150°C., atmospheric pressure.
4 ' '

Example 48
trans-2-Ethylcyclopentylamine
i. 2-Ethylcyclopentanone
In a three-necked flask 5.0 g. of sodium metal was dissolved in 250 ml. of dry ethanol and

50 31.24 g. (0.20 mole) 2-carboethoxycyclopentanone added. To the resulting yellow solution 18.4 ml.
(0.23 mole} ethyl iodide was added dropwise and the mixture heated at reflux for two hours. After
cooling, 250 ml. of brine and 50 ml. of water were added and the mixture extracted with ethyl ether
(2 x 100 ml.). After drying (MgSO,) and evaporation of solvent 36.5g. (99%) of 2-ethyl-2-
carboethoxycyclopentanone was obtained.

55 This ws decarboxylated by heating at reflux with a mixture of 200 ml. of concentrated hydro-

' chloric acid and 100 mi. of water. After four hours at reflux carbon dioxide evolution was complete. The
mixture was cooled, saturated with sodium chloride, extracted with ethyl ether, the extracts dried
{MgS0Q,) and ether evaporated. The residue was distilled to obtain 12.62 g. (56%) of 2-ethylcyclo-
pentanone, B.P. 97—98°C (100 mm.).

60 ii. The product obtained above was converted to trans-2-ethylcyclopenty|amme by the procedure of
Example 47, Part ii, B.P. 180—151°C. in 35% vield. The identity of the product was verified by its
‘H—NMR spectrum.

By employing the appropriate 2—carbethoxycycloalkanone or a corresponding hetercyclic ketone
(prepared by the well known Dieckmann cyclization of the appropriate dicarboxylate ester, see e.g.. H. O.
" 65 House, "Modem Synthetic Reactions”, W. A. Benjamin, Menlo Park, Cal., 1972, p. 740.) and the
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ochloride was collected by filtration, air dried and deconposed W t
M sodi um hydr oxi de sol ution.. The oi.ly ami ne |ayer 40 was separ at
distilled at atnospheric press® 9348886 129-132[err]C, yielding 17.6 g.
ar at iagitopriate diyBhatidd Ml dia8BE &b okl Hthe Bdva pficétftirelthe BilEWihg BmiesdofIortial 2
yl cy @Nsrapp arepayedt Inolikg | reeneerd 6 The method of Mesheheryakov, Chem
r., 54, Wheradds(1960) was enpl gyed. To a mixture‘of 19 g. (0.226 nole)
, 3zdi et hyl - 2-butene and 2 g. Rofsgupric sulfate is added at reflux a
ure of 51 g. (0.447 nole) ethyl/dia 6Hpgtate and 19 g. of _ _
di net hyl - 2-but ene. The resultin .Xxture irs heated at reflux for 3
s, cooled, filtered and distilled to afford 19.8 g. (26% of the
reg cyclic ester, B.P. 76-7® (15 mm )R50 ii To 300 nm. of ethanol
aining 40 g. of ammonia is added 17 g, (0.10 nole) of the ester
i ned above and the resulting m xture 4% owed to stand overnight. After
"king at reflux for one hour ghe ethanobﬂ%as evaporated in vacuo to
in,g2, 2,3, 3-tetramet hyl cycl opropanecar boxani de. ‘A sol ution of 2.82 g.
102 1ol e) of the amide in 8 nf. tetrahytd€dluran and 4 ni. of water is
led to 5[err]C. and 10 nml . o% 2 M ;odlggéhyppchlorlte added dropw se
owed by 8 m. of 20% (w.yv) 55 sadi um Hydr oxi de. The two phase m xture
stirred at 50C. for 30 minutgs then ats2@{grr]C for one hour. The
ani ¥ layer is extracted with ether, the ether layer extracted with 2 M
irochloric acid (3 x 20 m.),4the aqueotth acidic |layer is made strongly
aline with sodi um hydroxi de and extractgg with ether. The extracts are
ed (Na2S( err] and the ether : 5[err] (50 mm) to give 0.67
(25%) 2,3,3,3-tetranmet hyl cycl opropyl amine. [err]H NVR (CDClI 3) ppm

rated with gaseous hydrogen chloride. The precipitated am ne qiggl

Ita): 60 0.95 (6H, singlet); 1.00 (6H, singlet): 1.83 (1H,

tiplet); 1.7 (21-, nultiplet). 65 75 0 034876 iii. The follow ng-
stituted cyclopropyl am nes are prepared in.an anal ogous fashion fromthe
)rop¥i ate olefin. 5 3 [err] 20 25 Preparation F 2,2,5,5-Tetra
hyl cycl opentyl amine A flask was charged with 35 g. (0.61 nole) of 40%
\#gldispersion in mneral oil. The oil was 30 renpved by washing with

yI™ ether and decantation. The sodiumwas then m xed with 400 m . of.

er sand a mixture of 32.8 g. (0.20 nole) 2,2,5,5-tetranethyl adi ponitrile,
pared by the nmethod of Coffman et al., J. Am Chem Soc., 80, 2868

57). and 400 m . of tetrahydrofuran was added slowy. The resulting
ture was stirred at roomtenperature for 4 hours, the excess sodi um

onpesed by

. 45
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dropwi se addition of saturated agueous ammoni um chl oride, the organic |ayer
washed with water, 35 dried (Na2SO4) and evaporated to afford 25.1 g.

crude 2,2,5,5-tetranet hyl cycl opentylimne. The im ne was dissol ved :@

m . of ethanol and added dropw se t&O34 |8%& containing 23.3 g. (1

sadium shot 4\\Ap, gdgi tional 75 m . ethanol was added and the m xture heated

~at reflux until the remaining sodigdm netal was consuned. The reaction

m xture was diluted with water, aci ' Hta,o pH 1 with concentrated '
hydrochl oric acid, the aqueous phas¢ washed™wijh ether then made strongly
basi c by 40 addition of sodi um hydr o¥ é.c"‘?ge organi c | ayer was extracted
wth ether, washed with brine, dried (Na2SO4) and evaporated-to dryness.

" The residue was distilXed in vaceo to accopd 6.6 g. 823% of the desired

am ne, B.P. 60-61[err]C. (20mm); Preparation G 45

3- Ami no- 2, 2, 4, 4-t et ranet hyl oxet ahe To 13. 699. (0.12 ?ﬁfl“e) of o
di i sopropyl ketone is agded 0.2 my. of phosghorus tri Bromyi de. To this i's
added dropwi se at 10[err]C, 38.4 g. (0.24 nole) brom ne and the m xture
warnmed to 55-60[err] @ and heldlat this t@nperature2f€stsl. 5 hours. After
cool i nff and parti oni ng%bet ween chl orof orm and water, ,the organic |ayer is
washed wi th sodi um carbonate solUtion untiT neutral,“drfed and t he sol vent

‘evaporated 50 to obtai@ 2, 4-di brgno- 2, 4-di gret hyl pent agu3-one. To 0.1 nole

of the di bronoketone in 160 m . of ethanol is added a solution of 8 g. of
sodi unfhydroxi de in 80 . water9and the r2sulting nf¥ea®dhsis stirred at
roomtenperature for 36) m nutes.oAfter di Iéjti ng V\,ithz_\;\_/etl_;ar the reaction
mxture is extracted wth ethyl ether, the extracts Wwashéd with water,
brine and dried (MgSO4), The ether is evapprated to pcayi de

2, 4- di-#%ydr oxy- 2, 4- di rret"nyl -3-pentanone. 55 This is dissolved in 50 ni.
chloroformand 1.5 ml .Oconcentr&ed sul fur¥c aci d adt€H: dr opwi se. The
resulting mixture is ated at reflux for five hourszpjile renmoving water
as its azeotropic mixture with chloroform”Wen no nore*water is evol ved
the remction mixture i washed with water,2the organs-cH| ayer dried (MySOH4)
and sol vent evaporated to provide 2, 2,4, 4-tetranet hyl oxet ane-3-one which is
purified by distillati®n. 60 ' The ketohe is conv¥ffelh to the oxime and
redorceéd with sodium etdanol by the proceduye of Exanple #7, Part ii. P
repar agi on H 3- Ami no- 2, 2-di net hyl oxet ane 65 e .

3- Hydr oxy- 3-net hyl - 2- it anone, @20 nole, 1s treated2-@Hppwi se with an

equi nol ar amount of 76 0 034 876 bromine at roomtenperature and the
resulting mxture stirted for tHee hours.! The mi xt €% s taken up in
chlorgform washed wi tg1 sodi um carbonate spol ution untd}, neutral, dried and
sol vent evaporated to obtain 1-brono-3-hydroxy-3-methyl-2-butanone. To 0.1
nol e of the bronoketors®,in 1 60 M. of ethanol is addxHd, a solution of 4 g.
of sodium5 hydroxXi d%jin 80 m . water angthe m xture stirred at room
tenperature for 30 m nutes. The %vi xture i ¢ diluted W IIiFvvatEr, extracted
with ether, the extragfs washedguth waters brine andegried (MgSO4). The

s 0 | 3 | 4-CH,

50 Example 49
trans-2-Isopropylcyclopentylamine
i. 2-lsopropylcyclopentanone . . .
To a solution of 10 g. of sodium metal in 670 mi. of ethanol was added dropwise a mixture of
100 g. {1.19 mole) cyclopentanone and 60 g. {1.03 mole) acetone and the resulting. mixture refluxed
55 fo_r 1.5 hours. The solvent was evaporated in vacuo, the residue taken up in ether, the solution washed
with 3 M hydrochloric acid (6 x 200 ml), 5% sodium bicarbonate (3 x 200 ml), brine {1 x 200 ml.) and
dried (MgSO0,). The ether was evaporated with mild heating to afford 97 g. of dark liquid which was
distilled in vacuo to obtain 55 g. of 2-isopropylidenecylopentanona, B.P. 96—100° (2.7 mm.).
To 12.75 g. of the above product in-250 mi. of methanol was added 2.0 g. 5% palladium-on--
60 carbon catalyst and the mixture hydrogenated at 50 psi (3.5 kg./cm?2.). After one hour the hydrogen
uptake was complete. The catalyst was removed and solvent evaporated in vacuo to afford 12.75 g. of
.fzo(ljorless) liquid. This was distilled to obtain 9.64 g. of 2-isopropylcyclopentanone, B.P. 74—76°C.
mm. - hl
Reduction of 2-isopropylcyclopentanone by the method of Example 47, Part ii afforded the
65 corresponding amine, B.P. 167° (atm.} in 31% yield. : '
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added dropwise 1.5 m . of concentrated sulfuric acid and the

¥ng m xture heated at refl ux vvth634 FI ng water as its azeotro :
| oroform When water evolution'is ﬁg ete the resulting ketone is
d and o converted to the desi redEampleesfas descri bed |n Prepar ation

yar at i%#r® {:e TineguterRe cgéégur 85,00 rat | Oé]_ an tgrol,
g W t?% §4 Q{)? #)(ofslu j(ﬁ( rﬁ ﬁoﬂo E the
B | owi nﬁ]xtﬁ@vﬂ@%ll@ﬁeﬂ (DB BECH tdribe atthef R&Urs. T REkd 2 .tﬁ oncen-
trated hydrochloric acid and the methanol removed at reduced pf eesfur TRe ewa‘uat salid whas

- 3, 3-digs9fvady |50 at'nmlﬁtsdn gshed twitheth dpemtlmrtmeoﬂmben@termtdofltae aqygous
se etsol }lon Mso l re.ex %ﬁ }]p?
P f?@tﬁa‘fm SEPER d"%"ee}giqi‘@sé e R e
ehyde yTHe G:eﬁiﬁ:t 6k wis St eh 8¢ the®oladmetric ConthimefHa8 Absciisyd. by BRZk edal SR
5.1 Then. Bec. n%ﬂhawéﬁ) @Pbloyihg Yhe amive|hydiogem Gitamtesand umystiiiziog i fabey 7Q:304
to ohjtgin gptrarotatery ampneof 93 +z£d§j@d'“d?"ddw°§>éaf°%ﬁﬁ‘@ﬁ

SOdI 36 by vplugn
g f,o f#) b RS LA 2D dieth (4 :ﬁ% o oo RUIPR A F ABthernyi
to e inf 16 b V@ BSdedirbl 1262 @M IHL eanse£ B thihdtard LN s s
(it r at ednanmomasuo to a small vol unme and 40 . of concentrated . :
rg@chloric acid is added. After refluxing for t_hree hours the m xture is

I s evaporated and the re5|due taken up in 50 n . of chl oroform@

50 e-ffapor ated in vacuo and the residue crg/stal i zed from et hanol - et hyl

ethef a and®t hﬁ@pgrﬁ@ﬁgl@Nhﬁ’ig&lrbc;xﬁngyld\‘tge 2. 2" a he title conpound, MP.

214p2150C.  Adec-Appariibs&id5826I1120 Gfolé) fwad adaddi dm.bw nmtﬁwgwb@bdgtayeesa rhotb)

aboj®" proceé@%@oaﬁmdwd@xrdheolcmmmsrc Sethyngethgnjastiad 560 g.f 461 fndiamid a0% @iI. rof

60 phe =._-.' g p i %ﬁg'ﬂg ap eosaMeXThenwt: ag hwdq?éﬂ%forrd@rhoelardgglgd
= ride -

at o and“t Qsh 31 anjﬁggn.;d %se ac%:g#:g}:q e s @ rocizronc acid at 0°Ce

h_conc
Jxﬁﬂiiéoakltrﬂﬂre g g ﬁ?e’combmed extracts washed with
yI - t et bnateyarluumnéd-lom’ rafifydebu® Iﬁ&ghesm?ﬂéi fe. The solvent was evaporated in vacuo to give a .
Hr oxy- 2yshow il weich grvstelized- Bok additien ef athelenk dichitride candfn-Hekaneg Thé N-Rethiolye)
wyl 2,9, Plocapepyt-hytradiclagt gparelested by Stratpn. wshadwitbiresh ndowangrang dried (420 g.,

Hoxi de an %8P Or28( 0y 336c € QMR%%@AWM&) ! Sg%%%if;.l af%’ﬁ h@@? by Q%?ttgt
at [reflux fom porghz Bedr 8.63181HN X 81HR): listrakbd éﬁ
Y4l i zedB.wi Nmekhpeiniiadartonyid.-apard; add (26700 gd 11001 ole)t Wyd d.eéoh@a in W2o0@d ediyt h
&, brf eafﬂjatéJéFv@ﬁtpheapams uibearhideT(H@ mi.eQ 5@ melel wagpadded inale portivadbelcnoling
I at | 0 I'Qras removed and the temperature allowed to rise spontaneously to 35°C. The solution was
irréd for 10 minutes after which time a granular white precipitate had formed. The reaction mixture
was cooled to 0—5°C., the product collected by filtration, washed with a small volume of ether, and.
dried: The yield of analyticaily pure L-aspartic acid N-thiocarboxyanhydride was 157.4 g. (90%).
40 M.P. 200-—205°C. (dec.); [alpha]3® = —109.5° (C =1, THF); infrared spectrum (KBr} 3225,
1739, 1724, 1653, 1399 cm™"; 'H-| NMR (DMSO-dg) ppm (deita) 2.83 (d, 2H, J = 5.0 Hz), 4.70 {t, 1H
J=5.0Hz), 9.23 (bs, 2H, ex); mass spectrum (mf ) 175 (M"), 87, 60.

45 ' ' Preparation B
2,2-Dimethylcyclohexylamine
i. 2,2-Dimethylcyclohexanone
To a suspension of 13.5 g (0.25 mole) sodium methoxide in 500 ml. of ethyl ether was added
30.8 g. {0.28 mole) 2-methyicyclohexanone and 20.3 g. (0.28 mole} ethyl formate. The mixture was
50 stirred at room temperature for 12 hours, filtered under a nitrogen atmosphere the solids washed with
ethyl ether and dried in the vacuum oven at 75°C. The dried cake was ground in a mortar and pestie to a
fine powder to obtain 17.5 g (43%) of sodium 2-formyl-6-methylcyclohexanone which was used in the
next step.
The above product, 17.5 g (0.11 mole) was added to a mixture of 2.88 g. (0.13 mole) sodium
5§58 shot, 500 mi. anhydrous ammonia and about 0.1 g. ferri¢c chloride. The resulting gray suspension was
cooled to —-45°C. and stirred for one hour at the reflux temperature of the system. To this was added
20.86 g. (0.15 mole) methy! iodide, the mixture stirred three hours at reflux and allowed to evaporate
while warming to room temperature overnight. The residue was suspended in 300 ml. ethyl ether,
refluxed to expell traces of ammonia and water added to dissolve the solids. The ether was extracted
60 with water (3 x-100 ml.), the combined aqueous layers treated with 6 g. of solid sodium hydroxide and
heated to steam distill the ketone. The steam distillate was extracted with ethy! ether, the extracts
washed with brine, dried and ether evaporated to provide 2,2-dimethylcyclohexanone as a colorless |
Inquld 20g.
ii. The ketone provided above is converted to the oxime and the latter reduced with sodium in ethanol
65 as described in Example 47, Part ii, to provide 3.1 g. of 2,2-dimethylcyclohexylamine.




"z 2.2,4, 4- tetrarrethyl 2. 4-di oxot et rahydro- 44 pyran 10 A sol ution of

i chr omat ography on silica gel to provide the purified product. ii.

E g. (0 50 nol e) "of the above product in 200 m . nethanol and 20 m . corgy
§i trated hydrochloric acid is heated Pt ?ﬁf# Lg for two hours, cooled pouret
I inko/ice-water, extracted with ethyl e

I bi carbonate sTng llowing Zdtdisubstithtédekbtenes aeprpparert ell tanveltedrie senineblty the sbslie

. was heat ey \/é}?%m%&"eﬁi 4400 e rée] . for two hours to obtain product of
| suitable purity 3BisetyRydicbohidfondext step. iii. The ketol actone obtained

l. above is convertad-dt-ﬁxptoéﬁcﬁrabéfﬁmaadl ng 4-oximno derivative and this

I reduced to the t1.2{dettob xvihnidne t he' procedure of Exanple 5, Part A

§ Preparation L 4- Wl?—“B’t emang-4tamer a net hyl - 2. - pi peri done 20 i. Methyl

{ 5- D benzyl ami no- ,%"g ,g:g@?gigigpyl 3-ketoval erate hydrochl oride. To a

1 mixturegof 86 ¢ ?1y| 2,2,4-trinethyl -3-ketovalerate, 11 7 gq.
1 (0.64 nol e d| benzyl am ne hydrochl op,legmatﬁ,nct 19.8 g (0.22 nol e) '
paraforma} ﬂd@amghwd’ehbxaafsmbutlon of 1 m. of concentrated hydrochloric

} acid in 1" 5 AR t he mxture is. heated at reflux for four

nour s. Figedity %ﬁ"?ﬁg‘fé "&%g aﬁﬂd 3555’{1., Oamtedwaaa sunenced i

filtrate meal 16lge(0. 1266816} df 2%B-Fnkiny rj :g res f dfﬁggi ﬁ opwn dg?e%g Iht
| dkh r

The pr ecwpmttuaetcém prtdnlrumbr ang 20 a1, |oe&lr 8ithdRfurbd (igbld arog
and drie fe wasg,regu gllelwdaqgem laydiysiop ervaschomp@;df Telithifiavas Gd U@mse 37.8g.
hydr och) x{, e"Ih ! wa EPet‘%éRSnatGefiux Ners2t heuts. iAf r ddutlde w;tnlwﬁteron

and et hylaget] ﬁfg o l?&raﬁﬁa

o % mc?é‘)’ 'vreottzf
and t he résigase. ttaslmﬁ)u |n 30 rre%b{an Tn@fd‘gt@ﬁe met abéf" Ff’df‘%’ & ded :

1 g. of Jigydmi2. @63ﬁqtgtramehmykbbexend7nyd8 g.f) etitaih&lababe &aéco?«bmn@%%'imm dna Y €

unti | Pyé"r oorﬁ? 't‘f'a'l? qeé by Bimprasedure dftfxarcpie 47.Pstt iii te proeid® V.4 @. &fythd dekitddasminen,

the fiftRace Jeabei, a;%%'rfa't'%“fﬁmﬁfs&‘se §§)I‘Wﬁ‘9d'e‘96porat ed and the
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E Q rémove 70@% 'g;;?!

i s puri f iledmiby2. Ohfowmeﬂgrarw a0 fast fateC SinfiRhneolidly, 35, S
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?ﬁ? als are
r esul @ neyeparad using ad.. the cadmoﬁrsate/\aeﬂmuhidta laedrkhyn ‘%?E?W% ogr 5‘5 Ty o
silica gel and %%@"W’F%’Mquﬁ@xmcal ning the title corrpound conbi ned and 45

evaporated to gﬁ‘é%ﬁra"fgé‘l%tol actam thus obtained is converted to

3-ani no- 3, 3, 5, Zh&hy P8 i done by nethods described above. 50
d ai m;sfor t he mehéﬁﬁk*d&uﬁhéﬂees BE CHDE FR G IT LI LUNL SE 1. An
L- aspartyl - D- aRidiisemremiccigeptnbske ani de of the fornul a
2-t-butyicyclopentanone
' 2,2-dimethyl- -5-t-butylcyclopentanone
- 2,5-diisopropylcyclopentanone - . ' ~
50 2-sec-butylcyclopentanone '
: B 2-isobutylcyclohexanone
- 2- methylcycloheptanone
2-t-butylcycloheptanone
) 2,7-dimethylcycloheptanone
55 2,7-diisopropylcycloheptanone
3. 5-d|methyltetrahydro-4H-pyran-4-one
3,5-diisopropyltetrahydro-4H-pyran-4-one
3,3.5.5-tetramethyltetrahydro-4H-pyran-4-one
_ 3-methyi- -5-t-butyltetrahydro-4H-pyran-4-one
60 ' 3,3,5,5-tetramethyltetrahydro-4H- -thiapyran-4-one :
: 3-isopropyltetrahydro-4H-thiapyran-4-one '
3.5-diisopropylitetrahydro- -4H-thiapyran-4-one
3.-t-butyltetrahydro-4H-thiapyran-4-one
_ 2-methyltetrahydro-4H-thiapyran-3-one
65 2 4-d|methyltetrahydro—4H-th|apyran-3-one
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the extracts washed with sodi um
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o 0 [err] and the physiologically acceptable cationic arid
ddi tion salts thereof, wherein R err] is nethyl, ethyl, n-prop DX, -
opyl; and as. Ris a branched rﬁrq)ii ﬁ%ect ed fromthe group
ting of fenchyl, diisopropylcalb I - 78 0 034 876 .

4l - t - but y| canbneriithieglaretgie- ¢ - but yl car bi nyl, di - t-butyl carbinyl
hyl t hi 0-2,4-4dP#b'('W}PPWrFi_' 3- yl, where at |east one of R3, Rerr],
romm?

-o

R § Rl err] |§?\j:§gg' f¥Qm one to four carbon atons and the
rep@tndey are hydlgmEmQknicda E_oh@vi ng fromone to four carbon atons, X, is
O ‘SO, Sq err 3,385 ameftyitkitpane-dngero, 1, 2, 3 or 4, n and p are each

Z€ 1, 2 or 3 Whmeetbyltetrehvdiondtbpyran-3-ope i s not greater than 3 and the sum of

15 @the carbon aﬁgﬁ:‘ﬁ'bi‘ﬁ:: ey ’g%%’?? 3o'®err] and Rlerr] is not greater

t iyl si x, and Wh%r‘h_%?% ol - Valoth yparnfg_orgr Rlerr] and Rlerr] are alkyl

are methyl ofs-@manitet rea@pEraB-dberr], Rlerr], Rerr] is alkyl

ng from one 2tmethgexepmrarbom® atoms and the remainder - are hydrogen or

havi ng frorﬁ-mgfh@’leea“%%?%"ca; bon atons and the sum of the carbon -

5 in R, R[ergrg;‘"gﬁerya B M Tesone.8Qhe Or €@t er than six, 30 [err] 40 where m

g are the séit 2%“” and each have the val ues previously defined
h

e
¢ _ yloxepdr@fa-ne50 where each of Rlerr] and Rerr] are
hyl or ethyl, 3d-diRfetwiokepase-hptl ogen and Rlerr] is al kyl having from one
#f our carbon at3gh®5-t1gtra "M%‘f"iﬂﬁ"&ﬂﬂt is 1 or 2, [err] 60 where wis 1,
3 df 4, R[e@['ﬁﬁ@f; B ware-each al kyl having fromone to four
on atons, R[ &l{dun)ickepureldysheogen, OH, - or al kyl having fromone to two
¥ ;bi)n a’a ogir,‘ THE ketond3 @M@ ;&:dkﬁr%@e e;lmheﬁ%%qmmeg@sgmégwhgrm@tﬁiﬂ ;@r‘f‘%, 3
£r] an d shdretuctipn eithspdiym imetkgngl ag ¢ " Hedt/- Fet o] Lerf F re.
Kyl t Reythakatopp phfesceddp ﬁﬁ"}p'ea%qﬁt Tl | i T |

Preparétion D

2.,4-Dimethyl-3-aminopentane _
In a shaker bottle .was placed 0.2 g. platinum dioxide and 10 ml water. The slurry was
hydrogenated at 50 psi (3.5 kg./cm?.) for 15 minutes. To the resuiting slurry of platinum black was
added 34.26 g. (0.30 mole) 2,4-dimethyl-3-pentanone, 20.0g. {0.37 mole} ammonium chioride,
226 ml. ammonia saturated methanol and 25 ml. concentrated ammonium hydroxide. The resulting
slurry was hydrogenated at 60 psi {4.2 kg./cm.?) and room temperature for 20 hours, filtered, refluxed
- for 1 hour and cooled. The mixture was adjusted to pH 2.0 with concentrated hydrochloric acid and the
35 volume was reduced by evaporation at reduced pressure. After washing with 75 ml. ethyl ether, the
aqueous solution was brought to pH 13 with 10 M sodium hydroxide solution and extracted with
three. 100-ml. portions of ether. The extracts were combined, dried over anhydrous MgSO, and
saturated with gaseous hydrogen chloride. The precipitated amine hydrochloride was collected by -
filtration, air dried and decomposed with 75 ml. 10 M sodium hydroxide solution. The oily amine layer
4 was separated and distilled at atmospheric pressure, B.P. 129—132°C, yielding 17.6 g.

%

Preparation E

2.2,3,3-Tetramethylcyclopropylamine

o _ 1. Ethyl 2,2,3,3-Tetramethylcyclopropanecarboxylate . :

PA 45 The method of Mesheheryakov, Chem. Abstr., 54, 24436d (1960) was employed. To a mixture of

. 19 g. (0.226 mole) of 2,3-dimethyl-2-butene and 2 g. of cupric sulfate is added at reflux a mixture of

o 51 g. (0.447 mole) ethyl diazoacetate and 19 g. of 2,3-dimethyl-2-butene. The resulting mixture is
heated at reflux for 3 hours, cooled, filtered and distilled to afford 19.8 g. (26%) of the desired cyclic
ester, B.P. 76—77° {156 mm.) : _ _

g0 ii To 300 ml. of ethano! containing 40 g. of ammonia is added 17 g. (0.10 mole) of the ester obtained

above and the resulting mixture allowed to stand overnight. After heating at reflux for one hour the

ethanol was evaporated in vacuo to obtain 2,2,3,3-tetramethylcyclopropanecarboxamide.

A solution of 2.82 g. {0.02 mole) of the amide in 8 ml. tetrahydrofuran and 4 ml. of water is
cooled to 5°C. and 10 mi. of 2 M sodium hypochlorite added dropwise followed by 8 ml. of 20% (w/v)
sodium hydroxide. The two phase mixture is stirred at 5°C. for 30 minutes then at 20°C for one hour.
The organic layer is extracted with ether, the ether layer extracted with 2 M hydrochloric acid
(3 x 20 ml.), the aqueous acidic layer is made strongly alkaline with sodium hydroxide and extracted -
with ether. The extracts are dried (Na,S0O,) and the ether evaporated at 25° (50 mm.) to give 0.67 g.
(25%) 2.3.3.3-tetramethylcyclopropylamine. '"H—NMR (CDCl;) ppm (delta):

0.95 (5H, singlet); 1.00 (6H, singlet): 1.83 {1H, multiplet); 1.7 (2H, muitiplet). -
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10 , : [err] where R17 and Rlerr] are al kg
@ having fromone to four carbon atoms, Rerr] and R20 are hydrogen or ml
g having fromone to two carbon atons, taken separately, Ais OH and B /

i
?

'E-R[err],'R[err], Rl err] 0 are—sach nethylo—A is

hydrogen, OH or. nethyl and 15 when tQI034 88t her A and B are [err] 20

' . ' , R1' d R20 is not
J heLe the i uringfrofdifind 2ldafllee Lg’g'?pfi?é]\'é%ij%rs;%{’a H%["SFGH‘"@P RPORTY astipREem dhe

gr eat er . t h@prodriate 3lfin.

al kyl they.are nethyl or ethyl. 2. A cow&o_und_ according to claim1l v_vherei n
R.i>s/ a nmenber selected fromthe group cpAsisting of 25 [err] 30 [err]

45 wheré R3, Rlerr], Rerr], Rerrls r],s Rlerr], Rerr], R12, R[e.rr],
Rlerr], Rerr], Rerr], Rerr], R[F]e r],, RO, A B, X Z m n, p,
g, t and w are as previously defipéd. 3. ,Fgaor_rpou_nd-accord! ng to claiml
wherein R i's diisopropyl carbinyl, d-nethyl-l-_cargl\r,l\%l o_r.d_:q-_t- 50 [err] and
inyl. 4. A conpouypd accorging to clai erein Ris ;
Mol ey A 2 ol Fm I-dand B i s hydrogen,
OH or nethyl or A and B takgn 60 twgether formderr] 6% and Rerr] is
met hyl . 80 0034 876 5. A conpound according to claim2 wherein Ris
[err] amd Rlerr]. is OH RCBer]' arll R err]' are each methyl and wis 2 or

| 3, and Rlerr] is nmethyl.. & ,The c ound according to A:Iaimz wherein Ris

[err] and Rlerr] is methyl ?®77. A compound according to claim2 wherein Ris
25 [err] wherein Rerr],-cifierr], Werr] are ggeh methyi. 8. A conpound

.accordizag to claim2 wherein Ris and Rerr] is nethyl or ethyl. 9. A

conpound according to claFf 2 whe@bn Ris ~ H H
t-C,Hy H ' H . H
25 CH, ~ CHy t-C,H, H

. Preparation F
2,2,5,5-Tetramethylcyclopentylamine R o

A flask was charged with 35 g. (0.61 mole) of 40% sodium dispersion in mineral oil. The oil was
32 removed by washing with ethyl ether and decantation. The sodium was then mixed with 400 ml. of
" ether and a mixture of 32.8 g. (0.20 mole) 2,2,5,5-tetramethyladiponitrile, prepared by the method of
, Coffman et al,, J. Am. Chem. Soc., 80, 2868 (1957), and 400 mi. of tetrahydrofuran was added slowly.
N The resulting mixture was stirred at room temperature for 4 hours, the excess sodium decomposed by
dropwise addition of saturated aqueous ammonium chioride, the organic layer washed with water,
35 dried (Na,SO,) and evaporated to afford 25.1 g. of crude 2,2,5,5-tetramethyicyclopentylimine. The imine
: was dissolved in 75 mi. of ethanol and added dropwise to a flask containing 23.3 g. (1 mole) sodium:
shot. An additional 75 ml. ethanol was added and the mixture heated at reflux until the remaining
sodium metal was consumed. The reaction mixture. was .diluted with water, acidified to pH 1 with
concentrated hydrochloric acid, the aqueous phase washed-with ether then made-strongly basic by
40 addition of sodium hydroxide. The organic layer was extracted with ether, washed with brine, dried
(Na,SO,) and evaporated to dryness. The residue was distilled in vacuo to accord 6.6 g. (23%) of the

desired amine, B.P. 60—61°C. (20 mm.). . '

Preparation G
45 3-Amino-2,2,4,4-tetramethyloxetane . _

To 13.6 g. (0.12 mole) of diisopropylketone is added 0.2 mi. of ‘phosphorus tribromide. To this is
added dropwise at 10°C., 38.4 g. (0.24 mole) bromine and the mixture warmed to 55—60°C. and held
at this temperature for 1.5 hours. After cooling ‘and partioning between chloroform and water, the

" organic layer is washed with sodium carbonate solution until neutral, dried and the solvent evaporated
§0 to obtain 2,4—dibromo—2,4-dimeth’ylpentan-3-one_.'

To: 0.1 mole of the dibromoketone in 160 ml. of ethanoi is added a solution of 8 g. of sodium
hydroxide in 80 mi. water and the resulting mixture is stirred at room temperature for 30 minutes. After
diluting with water the reaction mixture is extracted with ethyl ether, the axtracts washed with water,
brine and dried (MgSQ,). The ether is evaporated to provide 2,4-dihydroxy-2,4-dimethyl-3-pentanone.

56 This is dissolved in 50 ml. chloroform and 1.5 ml. concentrated sulfuric acid added dropwise. The
resulting mixture is heated at reflux for five hours while removing water as its azeotropic mixture with
chioroform. When no more water is evolved the reaction mixture is washed with water, the organic
layer dried (MgSQ,) and solvent evaporated to provide 2,24 4-tetramethyloxetane-3-one which is
purified by distillation. ' ' '

60 The ketone is converted to the oxime and reduced with sodium ethano! by the procedure of
Example 47, Part ii.

Preparation H

3—Amiho-2,2-dimethyloxetane _ :
65 3-Hydroxy-3-methyl-2-butanone, 0.20 mole, is treated dropwise_with an equimolar amount of
78
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‘Rlerr] is nmethyl and when mis 2: 55 RlerrT-Rerr] are each

iyl . Rlerr], R, Rlerr] are each hydrogen and Rlerr] is nethyl, et

ropyl or t-butyl, or R3 and Rbeg&h gy each hydrogen and R4 and

.each met hyl , and when mis 3: Rl err] .is hydrogen or nethyland
erhﬂ}mm tewrjv tmwraetaehndme hlymsRacme{ girmed forR{rwhr rsafte reigtgte ihtakemogen

o 'R[ er bfa '? F'§0 Y‘"‘_ fo "ateF{?‘“&PmU'R[' apytal. dried fnelcIqIVRREAVeRpERTed R[ err]
et hﬁ :;}i mpr R0 doss & softion ot RLE5 b

[ 1s ahGroRdeh mraae.narart w e g en oL e o .
4 8 'Hiutk® withwatipetHttbdoa thaetib, Ik dxGra@$ @bshed with @att, ibrife drdl dried IMgSDQ. 'FR{eer r]

rret hysplvent l%ts ¥epprated racd \Amﬁews'nuq @kqn @mm ink of etrlwofom '|[°e¢113]ls added deopwdise

n ntr e?ﬁul mg_ﬁax @ﬂhtse re Bwng water as
SJ dc.ﬁ azeotrope wb iifeﬁ [:,rﬁ\%}f ngi:%e ?'I‘usg% ? ta the\/\ﬁ%"‘rlf'"ﬁ kgﬁae 6 |saollaéedea£gh 1:
err are each hydroden and err and ‘R err] are each met hyl and X
or SOZ 11 L- aspartyl - D- al anifreparation | :

,g % ﬂbhyroe fggja tien @eand thbutst w rheBpaperrﬁtmEetone or

(2 2 442 TRYT P2 P %%@H‘ée%afﬁlpj"& manner. 13.

aspartyl Dal anl ne N-(t- butyI cycl opI(HprI car bi nyl )am de 14.

aspartyl - D-al ani ne N-(dicycl oprgpyl bi pyl )am de 15. :

aspartyl - D-al ani ne N-(2244-tne )chletanSyI)amde 16

aspartyl-D-alanine N-(2,2,4,4-t¢g 32(‘ 1,1 dloxothletanByI)amde
4,

_ ' L-aspartyl -D 2-am nobutyﬁyl I\P(Z 4-tetranet hyl -

oxot hi et an-3-yl ) am d . osition for svveet en| ng edi bl e
mterials which conpr a svve&_enl ng arm[l%t. of a Eonmound according to
mny one of claims 1 to gy, and aynon-toxic cgrrier. §9. A conposition for
Bweet #ning edible nateri al's which conpri ses a sweetening anount of a
@i xture of a conpound a@tordingHto any oneCgfs claind 1 to. 17 and saccharin

or a physiologically acggptablecgalt therecf, ¢,

H

0 ) CH, H CH, ~ H
o CH,  CHy | C,Hs C,Hs
C,H, . H H H
28 L3Ry _
C,H, H iCH,  H
C,H, CCH, H H
o _

Preparatlon J

-2- Ammo-3 3-d|methyl-gamma-butyrolactone Hydrochloride

The method is that of Nagase et al, Chem. Pharm. Bufl, 17, 398 (1969).
' To a stirred solution of 2,2-dimethylhydroacrylaldehyde {prepared from sec-butyraldehyde and
45 formaldehyde by the method of Stiller, et a/., J. Am. Chem. Soc., 62, 1785 (1940)]5.11 g. in methanol
(25 ml), a solution of ammonium chloride, 2.94 g., and sodium cyanide, 2.9 g., in water (40 ml.) is
added dropwise. After stirring for three hours the mixture is saturated with ammonia gas and allowed to
stand at room temperature overnight. The resultlng mixture is concentrated /n vacuo to a small volume
and 40 mi. of concentrated hydrochioric acid is added. After refluxing for three hours the mixture is
evaporated /n vacuo and the residue crystallized from ethanoi-ethyl ether and then from ethanol to give
2.2 g. of the title compound, M.P. 214—215°C. (dec.).

Use of homologs of 2 2-dimethylhydracrylaldehyde in the above procedure affords the corres-
ponding compounds of the formula .

where one of R'? and R" is alkyl having from one to four carbon atoms and the other is hydrogen or
alkyl having from one to four carbon atoms.
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] d in any one

fmaterial and a sweetening amount of a corrpound as cl ai ne

clalms 1to 17, or a conmposi tion as clainmed in claimi18 or 19. 21. AI

{ sweet ened edi bI e conposition accordim@P3H §F& m 20 wherein said edib eI .

Nefial is a carbonated, bever age. 35 22. A conpound of the formula

| [o AR 'ﬂisSR[err] Rs and R
[err] wher&Aming3,3.8,5%stratne@yl-dratld }S@?ﬁz- | convl and R4

| are each riet thyl meﬁmnk-téﬁan%thy{?@ Kefovals: éyl et hyl or isopropy ,

4 t gethyl 226-wilethyid-Rdtévalerste, 3.4 4330, 1 G mbie 48k
| ;[qgr I|FQ]4 and h%a ”} o 4' f 5%‘ ooy in 25Q¢ mi. Xwgrmyo;miadfatﬁex fogélght In3urs.
I rerri mereqren»agézeﬁr &l

n@ytfilrzq'c_isw@ hystrocijericacidsentrageR pih ethyland |
¢ when n[ er rchroaatbgrabky 61 snﬁéaegeﬁf@& roviSh ev‘5§

BHte isRyrified in vasyum distilasion ero
it ethylkid-Hioxkateth aa 4H- o
| aci d ammde' Cgﬁ Wam n(ogo.@rqm%l pvran dryduct inszmrrﬂpmbtharor BnddZORY kol RC
[ is a r’rer’rb(?r?.,pe o z frgé %é& q‘fg ?@ 1sr@oblﬂ pbl&m&i;n;d ice-water, extracted glzh'
‘ c u arer, )
dii soprowhéa}gbmegésrdud o‘fg sl %‘: ;? C?Bbgv satw%?r:'ms tz’oﬂiﬁﬁﬁt‘o%ﬁlﬁ?;‘f’?ﬁaue
i -t - but y boraty Ifar n thy Clettst -t- .
I egC][ Opg'ﬁ%/ i - Fb%ntg?;@myembmﬂeg atlowe\i€ barpereaaytb Gy &bl'rgéb'ond rﬁ -oximino deﬁ\gtl{rc.ﬁgrrd] his
wher e n{ efefyceddo fhe Qtleocfongaoambmrprqgedqrg oﬂ_Exﬁ[p‘HlS]Pa err], Rlerr]
Rlerr] are each methyl, is V\he’%rm igr Baraty lhrL] dlrgggﬁt hyl, R[eterlﬂ Ognd
sopr opy| 4-AntndR40.5.5ReB5hdth 8, ch ny ’
:?[elror] I%re ewm ﬁmu ivlarlﬂﬁb@égpé{l—'etr;ﬁ&hmI&"tckaleé'ieeh fogﬁgr%drogen and when

ot

30 : 20- .A sweet ened edl.ble' conposi tion which conprises an edi bl e @

r 500mole)- inathyll 2, 2K¢trimpyiF iefatd, and gRIcdd Indlef
h h d Qn ylar&gj q Sb $n]?é ;?rig (0.2 yl@p)r arqugwge b iscaddedy suiution and mijoer I |
eac yar tra hy acrd i renréthhytpd a’nd;flﬂstbr t,cmd
are each i PR Rixtued ered ne aodg ‘p?o %H mix
Rl err] 2ar®oeaahbnh¢edrg@.gféa cﬁ&m@ﬁ p t &bk % w‘?ﬁbh cf]i edsﬁlﬁ‘\ C=0
[err] ar eaceguhancbdripd. R err | Rl err and eac

or CHOH, fivh 51 'éﬁrtﬂ;“eﬂylpz?er‘d)n-aﬁcﬂl rerr] is 1: R4[err]and [err] are each

Q.1 armg, romse folutidh[ =28 fe}hyand

met hy| ar&%&( tp: e tr cts are dﬁﬁ@;@éﬁﬁd thpgn dpyn glefreﬁrdl{eh@lgen up in

R er r ] sarmeteme T}' Qltl g % % ?ﬂ%ﬁr {a 1)

pr oduct | @nno:sbhaes bre&ﬁfbaﬂiﬁt]/ yd%g%muﬁfék@- oved by filtration, the
filtrate heated at reflux for two hours, solvent evaporated and the resrdue heated at 70—80°C. in
vacuo for two hours. The residual product is purified by chromatography on silica gel.

li. The piperidinedione obtained above is converted to the 4-oximino derivative and this reduced to
35 the title 4-amino analog by the procedure of Example 5, Part A.

Preparatlon M
3.3.5,5-Tetramethylpyrrolidin-2,4-dione '
A mixture of 80g. of 2,2 44-tetramethyl-1 3-cyclobutanedlone monoxime, prepared by the

40 method of U.S. 3,125,569, and 250 ml. 98% (w/w) sulfuric acid was warmed at 50—860°C. for one

hour- and al!owed to stand overnight at room temperature. The reaction mixture was poured -onto -

800 g. ice, extracted with methylene chloride, the. extracts washed with sodium bicarbonate solution,

water, dried (MgS0O,) and evaporated to remove solvent. The resultmg mixture of products was purified

by column chromatography on silica gel and the fractions containing the titie compound combined and
45 evaporated to dryness.

The ketolactam thus obtained is converted to 3-amino-3,3,5 .5-tetramethyl-2-pyrrolidone by
methods described above. '

50
Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE
1. An L-aspartyl-D-amino acid dipeptide amide of the formula

55 ' T

o

NH c
”

60 cooH O R2 -

and the physiologicalty acceptable cationic and acid addition salts thereof, wherein R* is methyl, ethyl,
n-propyl ar isopropyl; and

5. Risa _branched member selected from the group consisting of fenchyl; diisopropylcarbinyl, d-
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s defined in claim1.. Characterized by: (a) react i ng a di bl ocked )
partyl -D-am no-acid di peptide of the fornula [err] or a carboxyl
n

vated derivative thereof wi tBag |m)l ar anount of a primary am

mul a 50 _ RNH2 in the presence

/I Bdtiyi-2ButyiBfbihy! S SlethRt bunyifafbiny), di-_s-b&yleabibﬂxaJmemfynﬁiwtzi-mgae'gwlpamarsm ected

om alkyl having fromone to four carbon-atons or benzyl and Qis a
ectively renovable ani R@. pr ot ecting grou?, to peovide a di bl ocked

aspartyl - D-ani noRa | peptide am de of R fLrmula NHQ [err] and

nmoval of the carbox cting group, Rler a%d anmno protecting

' Q by nethod nown 65(@by . se: 83 34 8 Ty reacting a D-anino

oup acid am de of faq NH2- CHCONHR (CHa)p (V) 5 where R and
U] i abdy®, with an equi ngP ampsnt of di bl ocked

aspartic acid of formula NHQ [err] 15 or a carboxyl activated derivative

1 €0fynetd 1R leBbtonEbEHI A4, RINRE iCAIRN Raviriy bR dridaél fabeson altdinsidhﬂ tprressnde anf  a

act | Gipdrogedrok algy hmrgtfrdmorprtmfoudcfartmn didoisoX k@ SLS@.6k; OFDHQhH rI"‘I(Ds 28t 4

pept 208 oadirdandpfars eachuera 12|0|r vherethg sumbef rgbg éwt °rt g sum of

i ot ‘é‘ctth hop alape nﬁe’?r RS VA %?t a?%acqtl N8 8%ani no

aci d a FO"F as def| ned above, with an eqU| nmol ar amount of L-

"spartlc aC| d N-thiocar boxyanhygﬂ de IHIS t he presence of a suitable solvent,

referably water or aqueous 20 drofuran, at pH 8 to 10 and a

enp¥rature of fromabout -25 to 1 rr] C Clalms for the Contracting

tate: AT 25 1. A process uction of an L-aspartyl-Oanmno acid

| peptide ami de of the formula 30

err] COOH 0 Ra 35 and the Ilg( %ol ogi caIIy accept able cationic and

‘aci dasaddi tion salts thereof, wherein '§ met hyl . ethyl, n-propyl or

‘i sopropyl; and R I S | branched menber_ sel ected fro the JeLelt]) h%ﬂ:%lar%r' ng of

enchy[whegsiang gt of %gr frgm gna fa-foyr.cacy %l“ ﬁ "?’ s ROGe not

d-et hyla'kﬁ’mlf w %‘Fﬁg/ o fgrgn qu’{‘s cg;f'?' F‘ﬁ’{hw s'"“ R*and R" s no

4 di swet?h pent an- 3 yl, 40 45 _ [err]

L(CH )

(CHo)q

40 where m and q are the same .or different and each"have the values previously defined for m,

R’ 12 H1 3
45 (CHZ)I
_ Z
. o
50

where each of R*2 and R'3 are methyl or sthyl, or R'? is hydrogen and R" is alkyl having from one to four
carbon atoms, Z is O or NH and .t is 1 or 2,

N

55

where w is 1 2,3 0r4, R“ and R'® are each alkyl having from one to four carbon atoms, RS is
s5 hydrogen, OH, or alkyl having from one to two carbon atoms,
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rom one to four carbon atons and the renai nder are hydrogen or. al kyl
{itfhaving fromone to four carbon atons, X, is 0, S. SO S(Jerr], C=0or

0 where at |east one of Rlerr]. Rerr]. Rerr], Rerr] is alkyl havi ni@
¥

& pis novg,h t(aat er ;han "f'&"’ t he carbon atons in |

R[err] R[q;p Fﬂ %far ihg ef"t Ralf "St %eatarﬁﬂa%ar?d%\aﬂ%‘f‘ e
tland R[err] or err are al kyl they are methyl or ethyl, 55 60
lCH2)m65 where one of R, R R[err i.s al kyd havingfromonetofour

l arbon atons and the rerral nder are ﬁy gentor 84 0 034 876 (b) reacting
3: D-ami no group acid anmide of forrmul'a N HR - (V)
iBvhere R and Rl err] are as.defined ab ‘Wi th an equi nol ar anount of

1&di bl ocked L-aspartic acid of formula 15 rboxyl activated derivative
Bt her eof her ei n Rlerr] and Q are ag? gabove, in the presence of a
|reactl on inertsolvent to provide a di bl ocked L-aspartyl-D-amno acid -

! di pepti de aRdd &0dnafFOT &7 lafkyl(nblidg 8% dEhd REAAUAVRomS RS ndHVAL nflrogen or aliy!
fi0r ot ect i nghayingUips dffeas hjo eamsbnQtaass, thkén sepakaRYON & OWENd Bk hiy@dgen| 0F oAmBHhATENGO -
acr d ami thewbdn fasgmispethgn/) sedsBdef | ned above, wi th an equinol ar anount of L-
aspartl c acid N-thiocar boxyanhydl de in the presence of a suitable solvent

l

|
!
r

pr ef er abl y& et diHY -eCHaky dreHGCH—, at—pE8-.t o—mca-ndora——oco—

terrperature ofl from abbut -25 t@ 100C. Cailrs for thd Contradting Stale: AT

@ A process for production of an L-aspartyl-Bamino &cid dipe t| de
i am de of t 35 and t he

[err]

#physi ol oglaq:,aelré ﬁ:ﬁ%@éf -1 °'§ tmﬁ’} %ﬁ;ﬁ gﬂd(f” 'aﬁP'tqrﬁﬁﬁaré'%ﬂ"tsﬁ‘ apé whemfpoth of R'’
8 vherein RIerr b, A coniPottydcoor@ihgis
i nenber el ected fromthe group consisti ng of fenchyl, sopropyi car
] d- nethyl-t-butyl c%rbl nyl, d-ethyl -tbptyl car bi gyl di at but yl carbl nyl, 2
- met hyl t hi @32, 4- giffret hyl pentaﬁ 3 0 whe rRe t ast one _
Rlerr] is a '(ﬁaza}w ng fromxpe to four gdarHdhlatones

one g% f.our.

R[err] R err],

{ and t he g5 eni-agder hydioggn .or yl fr arbon atons,
¢ X, is 0, S S ~T=G Or ) (C8, ;éero 1, r 4,n a are each
8 zer.0, 1, 2 ORs6 re the sum ' ‘

- B P t greaterfthat .3, and t}h cRUm of the
E carbern atohs in Rﬁgrr] R[err]a R[err]R%and Rlerr] is g‘f@great er-r‘hatz)qSlx :
[ and whegg both Rl err] or Rerr] and R err] are al kyl they-are nethyl or

M ethyl, 55 [ gg12] 65,1$\hererpgge of Afs RR R i's alkyl hawmg from .one

to four carbon atons® nd t he rare hydrogen Ror ,
5 (CI:HZ),‘ _ A
: (C ) and
' 16
t 45 where R?, R4, RS, RS, R, R®, R®, R'2, R'3, R'4, R'5, R'8, R'7, R'S, R'S, R2, A, B, X, Z, m, n, p, q, tand w are

B as previously defined.

3. A compound according to claim 1 wherein R is dusopropylcarbmyl d-methyl-t-carbinyl or dr t-
butylcarbinyl.

4. A compound according to claim 2 wherein R is

18
H17 R
A
d B
R ' R19

and R, R'8, R' and R?® are each methyl, A is HO and B is hydrogen OH or methyl or A and B taken
; 60 together form
: _ —0C— or —NHC—,
r _ Il I
. : _ : 0 0]

65 and R® is methyl.

g | 80 -

is zero, 1, 2, 3 or 4, nandpareoamnqra), 1. 2 or 3wherethe sum of ~

clarrﬁ"l Wh‘a |95 eﬁ{Ber sgeytled fr?rn qwe%reu% cBns S[)Igﬁgf}l ed

v —




876 al kyl having fromone to four carbon atonms and the sum of the:

natons in R7, Rs and Rlerr] is not greater than six, [err] 5 whe m
are the sanme or different ﬁdqégcg Eave t he val ues previously c@ed'
'm [err] where each of R12 an 7 met hyl or ethyl, or Rerr] '
dr ogen angd ARb&pbndhdedlding av iclagn Rroweréma s 0 four car bon atoms [

nd tis 1 or 2, 25 Rl14 R15 30 _
havi ng from one

] where wis 1, 2, 3 or 4, R{err] ahg R are each aI kyl
oyr carbon atons, Rerr] ish 3 rogen, OH, or al kyl having from one

WO carbon atons, where the sum arbon atons in Rlerr], Rerr]
R[err] I S not great'er'than Si™7 P h of R14 and Rlerr] are
they are nethyl or ethyl, and 45 where R err]' and R err]' are
haV| ng fromone to four cArPBON Rlerr] and R20 are hydrogen or
"havi n% fromone to two carbon atons, taken separately, Ais_OH and 8
i hydr egR’ loﬂHoﬁ“raedWlaramachethv'taaﬂefn'St%) eBhend K iametahr e [err] 55 wher e
e sum of ‘iﬁéeéﬁrf‘b%‘ﬁdéf‘i?ﬁ‘gnqf?‘l‘-'{"@r%]’“hereﬁ[% Rlerr] and R20 is not
rr-]!z and R or Rlerr] and R20 are
flged by: (a) reacting a dibl ocked

Zis O or -

kyl 8t hey are methyl or ethyl. Char

formul a 65.

k& aspartyl - D-am no acid di peptide of _
§err] 85 0 034 876 or a carboxy ated derivative thereof. with an
f,.qw nol ar anount of a prinmary am ne ormula RNH2 5 in the presence of a
geactdoon inert solvent, Rerr] is a #garboxyl protecting group selected from
A kyl ha%dl n fr(r)‘:en;‘one to four car bon° atons or benzyl and. Qis a selectively
FenpvabP 5;715 ctl oyi.de a di bl ocked L-aspartyl-D-amino.
fci d_di pept’r dé° oo r%ﬂ'gq?ggﬁ"u quem% ¢ |
derr)as15 _ 8

: _ R R™.

;‘j «_ Wherein R”, R, R® are each methyl. _

il 8. A compound according to claim 2 wherein R is

S |

i "and R® is methyl or ethyl.

f 9. A compound according to claim 2 wherein R is

i

Re is methyl and
- when mis 2:
55 R3—~R® are each methyl,
R3, R4, R® are each hydrogen and R® is methyl, ethyl, isopropyl or t—butyl or
R® and R® are each hydrogen and
R* and R‘ are each methyl and
when m is 3:
R3 is hydrogen or methyl and
R* R®, R® are each methyl,
R3, R4, R® are sach hydrogen and

~ R® is isopropyl or t-butyl, '
R? and R® are each hydrogen, R* is methyl and R® is methyl, ethyl or isopropyl, or

R® and R* are each hydrogen and R® and R® are each methy! or ethyl.

A A
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ey it e i Seteta m camtash oo oy e

§ activated deri

e

§ group, Q by nethods known per se; (b) reacting a Dam no group acid a
g of forrmula 20 _ NH[ err] - CHCONHR

‘B (V) Rerr] wherein R and Rlerr] aremnsiefamd above, with an equi nol ar
§ anunt ot di bl @(# part c acid OfNF rrul a NHQ 30 or a carboxyl _
: ?P] nd Q are as defined above, in

§ the presence of a reaction inert solvent {o provide a dibl ocked C
# L-aspartyl-Damino acid dipeptideg
# and.rendval of protecting groups R er
4 reacting a Damino acid am de of f
g equi nol ar anmount of L- aspartic acid
¥ of a suitable solvent, preferably ok aqueous- tetrahydrofuran, at pH 8

:§and renoval of the carboxyl prbt ecting group, R err], and am no protec@

°?/8°°E’H PRGNSR f

Bf formula (111) as defined above,
Q as defined above; 35 (c)
defi ned above, with an

m de

to 10 amd a terrperature of from aBout -28%to 10[err]C. 2. A process (a) or

(b)- accorcﬁ'nﬁgmp_gﬁc(?r?thﬂ -Bndher ei n R[err] is methyl: or benzyl, Qis
4 benzyl oxy ddyInddt 1size t 0X ai d conpound of formul a (11) is
finthe for“meg]?' rﬁrggé?fag}pﬁg %g(aﬁgg psaqs’ed fromsaid conpound (11) and an
§l al kyl chloroc rhaseadas.{,aﬁym,wmg sf sopbeoLof 0 four carbon atons in said
~al kyl - growhpnsxaand makwettt 11 s tetrahydrofuran, NN-di nethyl formam de or

{ m Xt ures ther%oﬁ"deﬁ*’id' §4°ﬂ é"&éﬂé%iﬁ‘sa"écﬂﬁdmﬁsﬂ f%ﬂfhvaavéﬁpeﬁamﬁ% | n the

¥ range of fro yic
{ accgr digg to a&é ala in Wﬂle(- & g:rameiﬁ:zltr%érot ipP gﬂﬁ-Bwﬁ?rBlde

5‘ benzyl oxycar bmnylasﬁmdl -Balafind N N-(pic dbedpwagmgwaum Rerr] and Q are renoved by
& hydrogenol ysi&; L@so ep-plpning NA@ 12

-teaauie@/ltm;atan—&wmqﬁ:ar bonyl- and sai d
gdyl '@P iy§amige. o8 process
iC C

R protecting gr B aping N 6 Eg

[ accordipg to ! g:i%b higtprs -car hi nyl ,
d- et hyl - cﬁmﬁydl‘a&’h% h @Eﬁg ef"“ Igl 1y{oaf§ ¥ 'nofd p esaﬂwegtpgp taﬁmllm gx

| process accoridi Agoinposi oﬁlfﬁfﬁsm&ete&in@éd:&evﬁh@érﬁlsmﬂﬁhl &n@r;é&ﬁ&ﬂkeﬁﬁh@ﬁﬁm&ﬂnfﬁ@m
i the gr oupm%@re@ﬁslfgn;‘pmd@bc qrding ]o mgmelqﬁ cﬁ[nm T lto Y end }sac)(l,\armorra physigioglcally ar e
| re

| as def I et F?EC?!?Aazvbe{e ene§ edlble compo a BI
§ Wherein Raﬂnﬁunt of a compound as clalmed in r[i;tl( X & :F?h

~ethyl. 7.18opnecess according to.cla
\_/

gnt‘élanpron

rcess %ord claimbs

er &1 n sn %n mimkla(?rﬁ

21. A sweetened edible composition according to claim 20 wherem sald edible material is a
carbonated beverage.
35 22. A compound of the formula

wherein m, is 1, 2 or 3 and
45 when m, is 1: R;, R,, R; and R, are each methyi,
when m, is 2: R, is methyl ethyl or isopropyl and R,, Rg; and Ry are each hydrogen, and
when m, is 3: Ry is t-butyl and R,, Ry and Rg are each hydrogen.
23. A compound of the formula

50 CH,
. CH, 3
C
NH, ey
CH,) !
55 2’p
CHy o
3 .
ghgem when n, is zero and p, is 1, X, or O, S or SO,; and when n, and p, are each zero, X, is S, SO2 or
60 24. A D-amino acid amide compound of the formuia
R*—CHCONHR®
& . : ' _NHz
82
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hyl,

:}hyl

rl
5

err] is methyl and when mis 2: R3:-Rerr] are each- rrethyl R3, R err
are each hydrogen and Rlerr] is nethyl, ethyl, |sopropyl or t-b @

R3 and R[err] are eacy gy4'$pgn and R4 and Rlerr] are each
and when mis 3: R3 is hycfb%gen or net hyl- and Rlerr], Rerr]

err] wab@indAGmavat, 2 8RS reeprbpy! dé-}‘psarae mg
Byt it bt S g %b.,qus o

CWNR[/ etrq:.Ty qagb rmatch ?pe htwwl%ammyl dg cryo

and R[err] are each

drpgen and Rlerr] and Rlerr] gge each,orrethyl or- ethyl 8. A process

or di ng to claims5 wherein RR] e Rlerr] is methyl or ethyl, and 46
nnislandpis zero: R3-Rer e each nethyl and Xis 0, S or SQ2,
n n and p are each zero: R3-
'50 when n. and p are each 1;
, f—’{[err] are each net hyl and
‘an
f rmul wh&B m, is 1, 2°er3r§ﬂdvm

ac}‘h methyl and X is 0, S. S02 or
"erdy are each hydrogen and Rl err]
r S02. 9. A process for production
am ne, useful as an |nterrred| atFé |n the process of claim1, of the
2 or 3 and 65 when nferr] is

rogen, and when.m is

wherpmg) ar ' o
/* %gzifg%ﬁ 'T 's°p ',’r‘:v ﬁnheﬁshé’ and eacﬁgﬁméwarﬁg% od R0 lagg ARt hyl

Uy

I S

when ég

and err rr and R[err] ~are each hydr ogen:
zer(ba)am?juspsopmpvlzwrrebum afid Bﬂcﬁf"tahduﬁ"\/menaqb re'dropeﬂ s 1, Xerr] is 0, S
s, arﬁd Phisret l methyl @pg R " ogena pr - :
- 20 (c) and are ach methyl and are each hydrogen or methyl, and

25

wherein when n, and p2 are each zero; R*! and R" and each methyl and X,is S, SO, C=0 or CHOH,
when n, is zero and P, is 1: R and R® are each methyl and X, is O, S or SO,: and
when n, is 1 and p, is 1: R* and R®' are each hydrogen and X, is S or SO,

25. A process for the productron of an L-aspartyl-D-amino acid dipeptide amlde of the formula (I)
as defined in claim 1.

Characterized by:
{(a) reacting a diblocked L-aspartyl -D-amino acid dipeptide of the formula

- NHQ

NH CCOH .
It o (.
coor'0o R2 -

or a carboxyl activated derivative thereof with an equimola'r amount of a primary amine of formula
RNH, '
in the presence of a reaction inert solvent, R' is a carboxyl protectlng group selected from alky! having

from one to four carbon atoms or benzyl and Q is a selectively removable amino protecting group, to
provide - a diblocked L-aspartyl -D-amino acid dipeptide amide of the formula

NHQ
C/NH CONHR _
Y (1)
coor'® o I

and removal of the carboxyt! protectrng group, R'%, and amino protecting group, Q, by methods known
per se;
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Characterized by: (a) reductive anination of a ketone of the fornula 10
[err] or 20 (b) reaction of said ketone with an equi nol ar anmount of
hydroxyl ami ne or a salt thereof to forman internedi ate oxi ne, and \
. reduction of sai d oxinme. 10. A proc 3f#08 oduction of a D am no acgl)
am de, useful rocesses (a) and ?’S? im1, of the forrmula [err] 25
NH2 wherein Fﬁf’ ?EF ting s Reingl growt djd amids @p&HYla Or n-propyl and Rlerr] is a
menber sel ected fromthe group consisting of fenchyl, diisopropylcarbinyl,
d- met hyl - t - but yl car bi nyl , d- et hyl -t-%rﬂq&ﬂwﬁnyl di -t - bt yl car bi nyl, 30
cycl opropyl -t but yl car bi nyl , cycl opent ylgt - but yI car bi nyl ,
di cycl oprv\ﬁ n{)ép%{ {eerrd]
[err] 40 where Taﬂ fine 32°‘GrWB“m1¢uWMaH{oeﬂitro}dnbl§ckjed L8, 'H]a‘:ﬂfg Wif
Rlerr] and Rlerr] are each nethyl, when m is 2: Rerr] is ne f ¥ la or
i sopropyl and R40, R50 and R err] are each bNdRogen, or Rerr], and R err]
are each 45 nethyl and R40 and R[erE)-aJ.a.éch hydr ogen, and Wnen nerr] iIs
3: (a) R30 is isopropyl or t-butyl &nd Rlerr] and R60 are each
hydrogen, (b) R30 is ethyl, R [err]qusq met hy‘&’%l'hd R40 and R err] are each
hydrogenpraaéanﬁ&)l a&ﬁﬁéddem%vf%.g ;e each,greth and Rlerr]0 and R err] are
each hydres umrtmt-:hy pro@Bél ﬁs?ehu_as a and Q are pa.defipedsghonkian e Presbvl of 2
n[err] a fave. andohmee of piRdkeig §ro fi{gwag@%%e ‘I’F?Fé'ﬂhyﬂfommba{aass
S[err] SQ%a g[g‘ "°\Rﬁéﬁmne|o5foma)m ed Sbo

err ar e
each metdyh ,,ya “'fﬁgg @ Q;fd"se {5y theSmBsenas of i taHMESDIIHC b@f é'éﬁﬂ: Qﬂ" EE ;];u"' 1

88 . 0 034 8 and a temperature of from about -25 10 10°C.

Claims for the Contracting State: AT

25 1. A i .t
process for production of an L-aspartyi-D-amino acid dipeptide amide of the formula
| NH, o o
30
NH c
-~
' COOH O© R3 ' M

35 and the phys:ologlcaﬂy acce tabi ioni aci it
noropyl oF opee D e cationic and acid addition salts thereof. wherein R*

is methyl. ethyl,
R is a branched member selected from the group cons:stmg of fench

methyl-t-butylcarbinyl, d-ethyl-t—butylcarbmyl di-¢- o  bomnricarbinyl, o-

o butylcarbinyi, 2-methyithio-2. 4-dimethylpentan-3-
40 )
R3 R4 | g3 rRY
: (CH,) oo
45 (CHz)m e 2 -
6 ' .( HZ)P '
R RS R® RS @

50 where at least one of R?. R4, RS, RS9
s alkyl having from one to f t ind

gygrogin or alkyl having from one to four carbon atoms, X_ is OOEr gaorbgg atgfé NG rmis saro

or 4, n and p are each zero, 1, 2 or 3 where th ' '+ b8 ot greater than it mis zero, 1.

;l;vkey;:at;‘be(;n :rt:rrr:‘se ':: 330?“‘ tF’fy,and R® is not greater t:asnu:xogr?d+wg15esnn!;);tgr§? ;e;;:g nRiB ;n:s ?:ds;sa?:
55
R7 Ra
60 R?
(CHy)

65 Wwhere one of R7, R%, R?;
R’, R®, RYis alkyl having from one to four carbon atoms and the remainder are hydrog=n or
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MRl and R err] are each hydrogen and X2 is S or s har acteri zed by .
I =.eactlng an amno protected D-amino acid of the Mr] r
el car boxyl activated derivative thereof wherein: QK M’l ctis@
or oup, preferably: benzyl oxycarbonyl 0063?%96ycar ;@,iél
_3='deUed above, (w rteQ an equi nol ar anount an 10 ani ne‘oft f o¥ ms err] NH2
Hfahere Rierr] is as def PriEA™ABSRuP acid antids pirlesauice of a reaction i néTt
iflsol vent to provide an internediate of E' l: HCHCONHR R and renoval of
fllt he ami.no protecting group by methods h‘%ﬁ @8’?‘ se. 20 RewW¥hdications pour
{itl es Etats® contractants: BE CH DE FR GB I Trll LU NLU SE 1. Amide di pepti di que.
de L- aspartw, ,pagm Q- AcC d? de forrrule [err] 30 et ses sels cationiques et
flid- addi tion d acides physi-6l5giftRYEMEHanggmpleniTh@st offbidtkdda.-£Ba8c LM%%‘E@
j R[err] est |l e groupe rret hyl-e, ethyle; n-propyle ou isopropyle; et est un
lllr este rafifie choisi dans |s groupe conprenapfNHls-restes fenchyl e,
ﬁidllsopropylcarblnyle 3s d-net hyl -t ergt= ylcarbinyle
{lid-ethyl -tertio-butylcarbinyle, di -tert | omput ngrbl nyl e, 2-methylthio-2, 4-
é.dlnethylpentane 3-yle, 40
R 9% <( cHSCh2 carish¥ylactivifebibriva n au rml ns des synbol es R3
fi R4 R gtloumen@gwmtﬁ beg ?&,mggﬁﬁg&, Ho &ﬁgm @egemeen tHegmesantielo€ s
I rep r esent ‘f‘eq rea E}‘g’@ émowuomomambegraf%;?' an?:ycﬁic'f".:jI a{gﬁi&?'@lﬁ’éﬁ’ffeéﬂlﬂaﬂ'b@ﬂe
X represenisgar agirh amidy- u@-m—hsdsﬁr&atab@g n ou
| ;5 4, n et 2 t‘ésgil{yd Qﬁﬁéﬁvxa 3%6 %dz%q,aetthelpresgnqgwfgsuttaale$0lm pl‘-‘eféZ(r;a?};F;{?i ofﬁ‘asrgd%mél_
;superieure a 3 et |a somme des St oIFTEegIre. of frsm abowi n25Re, 10RE., RS et
il n' est pasqﬁ erieure A 6 et lorsque R3 at R4 ou Rs at R3 sont tous deux un
‘reste al kyl'&ms;fprsthe Con UQ@mgeﬁ!!teurATr este nethyle ou ethyle, 56: R7 A3
Al RO 60 (ﬁHZ)mﬁ oles R7, OA, Rl est un reste al kyI e ayant
1 a4 atones d(? g'lglr:ig%)rf]&g é?‘F F‘ég @fresPatyl-D-angnqygnk 8ipéptide priR et e formula
I " hydrogene ou un reste alkyle ayant 1 A 4 atones de car bone at la sonrne

i des atomes de : : NHy © |
T NH
o -
/\ T \I/ \N““
" COOH - O th

35 and the physxologucally acceptable ¢ i ition s ' '
noropyl of Teacally ac p ationic and acid addition saits thereof - wherein R® is methyi, ethyl,
R is a brariched member selected from the

methyl-t—butylcarblnyl d-ethyl-t-butylcarbinyl, " group consustmg of fenchyl, diisopropylcarbinyl, o-

-t-butylcarblnyl 2-methyithio-2: 4-d|methylpentan-3-

N i,
" 40
: 4
RS R
| (CH,) o
» 2'n >x
R RS - NS
50 where at least one of R?, R4, FF R®is alkyl h |
a
hydrogen or alkyl havmg from one to fou¥ car‘l;::r? af:g'r:so;l(e 'tsoofogr gaorbgg S o LG mainder are
2

.=i; 2, b
theacg;b 4‘; nna:‘r;g' glzrgse:;h ste:; d1R‘2|s°r: 31: wrherte the sum of n + pis not greate? glrag}.:‘?o:'ldr:t: zszr; c1>f
alkyl o atc methvl .F ethyl . greater than six, and when both of R3 and R*or R5 and R® are

(CHy)

where 7, R&, RYj .
&5 one of R’ R% R IS alkyl havmg from one to four carbon atoms and the remamder are hydrogen or
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ne dans R, R8 et R ne d6passe pas 6, sont egau

rents et ont chacun |l es val eurs d6ja dodﬁﬁi%i‘“‘ﬂ“ﬁ Hﬂl

~~~~~~ R~ Rt ~(CHz 20

chacun des synbol es R12 et R93°§§t869 reste rret hyI e ou 6t hyl e, ou bien

est dikyhyaingomreort to fous c8Bbn 2omeAnd GetAmadikd QarsaddmslinR7 ARsahe 'ﬁeﬁs e
one,grgatergparesiente 0 ou NH et t est egal a 1 ou 2, -14 Rls 30

-\ - ( ~CH2 W 366 oH '

@b west egal A1, 2, 3 ou 4, R CHRLLG sont chacun un reste alkyle

t 1.A 4 atones de carbone, R 5 t 1'hydrogdne, OH oli un.reste alkyle

t 1 ou 2 atones de carbone, la s me des atomes de carbone dans RI',

et RI6 n est pas superieure A6 e I(g@que R4 et R1 sont chacun un
el kyle, ils reprGSentent |l e res fiyl e ou ethyle, et 40 R17 .

8 45~~ ~~~~~~~~ R~ Bso oCR" et R" sont
1 estgreg|and @ 39 dhe same or Miffpresiard G@hdw'bﬁ}?e"a"ﬂ prepipusipdefinedh fapsmnt ent
drogene ou des restes al kyl e ‘ayant - 1 ou 2 atones de carbone, A est un

oupg OH et B est |'hydrogene, ar gron e OH ou nbthyle Iorsqu ils sont

i-s separ6nent, et lorsqu'ils sont ger6s ensenble, A et B
pr~sentent 56 .CH20C, CHZNHC- . - {?—7& -NHCCH2-, -0OC-, -NHC ou
- 0 0

, 000 0 .
| a sorme des' atones de carbone d ", RI", RO et R20 nest pas

peﬁ"eure a6 et Iorsque R7 et RO 60 ou R' et R20 sont tous deux un

O AN O o R

ca*i'ﬁ&n
Conpose suivant |a revendication 1, dans |equel R
st A reste choisi- dans l e gr ougs conmprgnant ~~ A4 - A3
FA~~~ o~~~ 47 A8 10 R6-XR5 ~~~R5 ' _ LC2m
"CH2) q -

(o2}

30

" where w is 1, 2, 3 or 4, R'™ and R' are each alkyl. having from one to four carbon atoms, R'S is

35 hydrogen, OH, or alky! having from one to two carbon atoms,
where the sum of the carbon atoms in R'4, R'S and R'® is not greater than six and when both of R" and

RS are alkyl they are methyl or ethyl, and _ o

S 18

P ) . R17 ; R
B
445 . . R . R19

~ where R and R are alkyl having from one to four carbon atoms, R'™ and R? are hydrogen or alkyl
having from one to two carbon atoms, taken separately Ais OH and B is hydrogen OH or methyl and
when taken together A and B are .

CHzoﬁ—' CH,NHﬁ—, —O—CIi-——CH — —NH(IfCHz | ——o'ﬁ-—. ——NHﬁ— or ——071‘0——
| o 0

5 ' '
where the sum of the carbon atoms in R'?, RS, R'® and R’° is not greater than six and when both of R"

and R'® or R" and R are alky! they are methyl or ethyl.
Characterized by:
{a) reacting a diblocked L-aspartyi-D-amino acid dipeptide of the formula

NHQ | |
/\ 07 _NH_ _-COOH |
| Y
cooro- R? (.
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o 4 R4 = RI5 . . RR .. 7 AT D€ gH)t

6 R7, RS$ RO, R0, A B. X Z 0i03487%6 q, t ‘et fw 8nts Id_es. |t -
;' ' *‘@@j initi Y Q%ﬂ{? ggtivgiea %ﬁ\?&%\% thggggﬁgg?%%@ﬁé\a/ra%g%? ﬂ{ﬁe\éﬂ;w Iar%?nel 3 form’ula '

f1Hans | equel Rest le reste dilSopr e . :
it ertio-butylcarbinyl ou di-tertio-butylcanp,nyle. 4. Conpose suivant ia

evendi cation 2, .dans |equel R est R17 R18 30-; C *~~~~~~~~~~ A R

2R % BURRIe ou°§22’°é§‘t‘t’"gwggf’k!€{p«R‘?r'\st_ahyrbexvl_m‘rpse@bnm@q seledtacaindm iyl having
1 i cat i L g b andh{ ds Baeiqctiyely e &(aNHPY PIOBCYTG gr@PHto
B <o s et B S R RS i, v o

1\/\/eSt- egal a 2 ou 3, et Ra est un i g4gpupe nethyle. 6. Conpose suivant |a

.revendi. cion 2. dans lequel R reprgsente CH3 - 60 17 _ ..'R 30: ~~~~~~~ eg
Bio et R est un groups nethyle. 14°\9, NHQ_0340RKR K. . ... 7. - -
§iConpose suivant l'a revendicationf[2, daps |eqGel R reprbsephe R7 - RR

od R, R, R sont chacun un gr @jges P hyl e.g%8. Conpose sui vant I_a _
revendi cdtion 2, dans |lequel- R represente 20 et R est un groupe nethyle ou
et hyl e. 9.3nddppershofshe gatbaxyll prote@ing getiup 2R'P, and amind prusectiffiyelp, B, HEREBSRKhESwS

: , .. per se; : o

; 1'4 2'_5 _ (b} reacting a D-amino group acid amide of formula

20 | NH,—CHCONHR : (V)

wherein R and R® are as defined above, with an equimoiar amount ot diblocked L-aspartic acid of

25 formula
NHQ

30 | coor'™®  COOH

o or a carboxyl activated derivative thereof, wherein R® and Q are as defined above, in the presence of a
s reaction inert solvent to provide a diblocked L-aspartyl-D-amino acid dipeptide amide of formula {lIl) as
: defined above, and removal of protecting groups R'® and Q as defined above:

36 (c) reacting a D-amino acid amide of formula (V) as defined above, with an equimolar amount of L-
aspartic acid N-thiocarboxyanhydride.in the presence of a suitable solvent, preferably water or aqueous .
tetrahydrofuran, at pH 8 to 10 and a temperature of from about —25 to 10°C.

2. A process {a) or (b} according to‘claim 1 wherein R™ is methyl or benzyl, Q is benzyloxy-
carbonyl or t-butoxycarbonyl, said compound of formula {I) is in the form of a mixed anhydride

40 prepared from said compound (ll) and an alkyl chiorocarbonate ester having from one to four carbon
atoms in said alkyl group, said solvent is tetrahydrofuran, N,N-dimethyiformamide or mixtures thereof
and said reacting is conducted at a temperature in the range of from —50"to 25°C, preferably —35 to
5°C. : :

3. A process according to claims 1 or 2 wherein R'® is benzyl and Q is benzyloxycarbony! and said

45 protecting groups R' and Q are removed by hydrogenolysis, or R*® is methy! and Q.is t-butoxycarbonyl

- and said protecting groups R and Q are removed by hydrolysis. :
: 4. A process according to any of the preceding claims wherein R is diisopropylcarbinyl, d-methyi-
t-butylcarbinyl or di-t-butylcarbinyl and R? is methyl. '
_ 5. A process according to claims 1, 2 or 3 wherein R is 8 member selected from the group
50 consisting of - _ . : :

e
' (CH,)
. (CH,) 2'm
= /x ‘. ’
8 .

R R_5 m CH2)q

50 : .
wherein R®—R® X, m, n, p and q are as defined in claim 1.

65
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CH2X H2) m R6 5 30R R3 est |e greupe—methyle et |orsque m est

A 2. R3-R sont chacun un groupe nbthyle 4. Rl sont .chagas\un
me d' hydrogdne et Rl est un g T 5hy| e“' w H" yl e %. -
rtio-butyle, ou 35 R3 et R representen ene 5% et

L _sont c Haduprogess ascotdjng tawlefy |Sewhasein [Rois sque m est egal A 3 "R3 est
ydrogene ou |l e groupe nethyle, et R4, R . sont ‘chacun un groupe

yle, 40 R3, RI, R repsesentent cha§(|¢p|)l hydr ogene et R est un

oupe i sopropyle ou‘tertio-h le, R3 et RS r 8r 6sent ent chacun

hydrogene, R4 est un gro nbt.hybe est’ un groupe nethyle, 6thyle ou

opropyle, ou R3 et Rl repre tent chacu " hydrogene et 46 - RS et R

nt chacun un groupe nethyle ou 6thyle. 10. Conpose suivant |a

ve,radh,q*oaﬁq i@inethyl dRBGYyIl equel R represente 3 R4 (CH2)p 6s _

~7RA gricesssiccoiing i diaien BhiHedireRasl et hyl e, et lorsque n est egal A 1

“p-est egal A z6ro: R3-RB sont chacun un groupe nbthyle et X represente

"Sou S, so lorsque n et pgéQnt 4ux chacun A zero: R3-RlI sont chacun

g,r,oupe met hyl e et X repr 63ente Q2 ou C—O | orsque n et .p sont tous

ux egaux A 1: R3 et Rl repr6sen @'m hydrogene et RI et R sont

acun un groupe nethyle et X rep ' @{.l"S a6 11. Le

(2 2.5,5- t6trarret hyl cyclope;gy dse de la L- aspartyl D al ani ne. 92
~~~~~~~~~~ o I 1Y afli 111111 11111

6f§1’1' ip methy and /1 00034876  *CLME*%

~ Yhen T_R e %aén Gefliyt Ot.r andt hyl t 6t r ahydr ot hi ophene- 3- yl)am de de la

- aSpartyQ 52416 @foh ea,émg&ead&ét.errﬁaw kutkyy, lidop b @dr Qibuty; @F bi nyl ~ani de de | a

- as artyl‘!a dncahsamrsech Hyéirogkme afdt | di cycl opropyl carbi nyl)am de de | a '

S agpart uty mynvhﬂ‘amree@ methyl, and

R? is hydrogen or methyl and
R* R%, R® are each methyl,
' R3, R4, R® are each hydrogen and
30 R® is isopropyl or t-butyl, .
R® and R® are each hydrogen, R* is methyl and R® is methyl ethyl or lsoprOpyl or.
R® and R* are each hydrogen and -
R® and R® are each methyl or ethyl.

v 8. A process according to claim 5 wherein R is
35 . ' .
. 4
RS R | N o
40
Rs . RS _

R* is methyl or ethyl, and
45 when nis 1 and p is zero:
R®—R® are each methyl and X is O, § or SO,,
when n and p are each zero:
R3—R?® are each methy! and
- Xis O, S, SO, or C=0,

50 when n and p are each 1:
R® and R® are each hydrogen and R* and R® are each methyl and X is S or SO

9. A process for production of an amine, useful as an intermediate in the process of clalm 1, of the
formula

55 CHS CHg
or NH2 CH P
60 ' _ 2, P1
| CH, CH,

wherein m,is 1,2 or 3 and ~
when m, is 1: : :
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15. Le.N-(2,2,4,4-titram thylthi6tane-3-yl)anide de la

-:' L-aspartyl-D-al anine. a 16. Le N-(2,2,4,4- gﬂl
'--dloxothldtaneSyI)amde de la L-as artyl Dal lm ,l ,L
|6 an '

IlL- aspartyl - D 2- am nobutyryl - N-(2, 2, Wi -F & -l oxot

{2 de. 18. Cogpogi hs Yacimetnlnee A sucrer des matleres conesti bl es, qui
i conprend um@ngg‘a@?zte sucranfte d' un conposd suivant |'une quel conque des.
41 r evendi cat i on8, i netivl, ethyiun :s:pmpwratndrmm,t B8x bgLeach ABirog@orgmdsi ti on pour

AW sucrer desW'i'Fatmd!s& conest i Ies qui corrprend une- quant|t6 sucrante d'un ro

eve di cati.ons

{rol 8
de 2gg§harun D’ﬁf?‘"szergmpﬁgﬁs"lt oé’lgqgﬂbfre "sagg?or Qmag HBSURIETRLY héslggz

i Conposi ti on Comisdtérbédabﬁuche qui conprend une matiere conestible et une

§quantit6 sucr b regluctive nmiatipo sba setbnenoft the farmelaquel conque des revendi cations

1 A 17 & d' une conposition suivant |la revendication 18 ou 19. is 21.
¥ Conposi tion conestible su&r ee sujBant |a revendication Z§"Mdont |'a matiere
M conesti bl e est %Clb@gsson L. 22. Conpose de forrm (@-ﬂ}n -_
8 R3 z4NH% CHZ)m?&.q 17X R6
Bl R5 25~~+6~~2 3 ~~ dan$ la | 2ta’lf,;‘al A 1 2 od 3 Giggue m est
Bl cgal a 1: R3, RA\ Rs et R so acun un groupe nbt her 30 | orsque mlL est

8 bgal A 2: R3 es n group. Rget hyl's, ethyle ou-isopropyl X e§)2R4 R et R
-'reprGSent gpt chacun |' hydrogene, et |orsque m est 6gal A 3: R3 est un -
] 9roups #eerti Ophrdhctib®ofhidRétondRitiein ﬁﬁlﬂoﬁ?ﬁﬁéﬁﬂhﬁ%roﬁm&%‘ora sBiY q{e%ﬁ@%rma%

I Conpose déntérovedible coxitGe, @indBreductioh GH3aidCbkime. . 3C

§ CH ) CH ~ CH YbAgrasess|ferperauttioniofs quommdegtdee@faful »Apzoemeséa) and (!égtclaygalofa

W1, X1 repteslrfida o, s ou S02; et Wé§PHq P, sont tous deux egaux A

@ zero, Xk represente S. S02 ou C:O ﬁe de D- am no-aci de de fornul a
il Ra- CHCONHRC so ' NH2 dans | aquelle Rnegst un group. nbt hyl e, ethyle,

% i sopropyl e ou -propyle-et R est un réste choisi dans le groupe conpr enant

B as resteé""’P@ﬂ‘:ﬁ raethy, sty ispeyp! er-prPRy) prd R°ds 3yBermBer selested; forthe gioemedssiatiige
8§ d- et hvl of fenchy dnsopropylcarg qB%methyl-thlcarbmyl d-etl yl-t-butylcarbmyl d?—t-butylcarb«srg\"/l :
Yz cyc!opropyl-t-butylcarbmyl cyclopentyl-t-butylcarbmyl ducyclopropylcarbmyl

—

35

40 where m, is 1, 2 or 3 and
- whenm, is 1:
R, R%, R% and R® are each methyl,
when m, is 2: i
R% is methyl, ethyl or isopropyl and R%, R and R® are each, hydrogen or R, and R®® are each
45 methyl and R* and R® are each hydrogen, and
when m, is 3:
. (a) R*'is isopropyl or t-butyl and R*%, R, and R® are each hydrogen,
(b) R is ethyl, R%® is methyl and R% and R® are each hydrogen, or

50 {c) R® and R‘° are each methyl and R®® and R% are each hydrogen or methyl, and
' 4 '
R
CHy e |

55 (CH,)

Cl

. ! 6':2)p2

s

wheregin when n¥ and p, are each zero:
R*' and R® are each methyl and )(z is S, SOz C=0 or CHOH,
when N is zero and p, is 1:
R*' and R®' are each methyl and X, is 0 S or SO,, and
65 whenn,is 1 andp,is 1:
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| opr opyl car bi nyl e,
1 ss ou m est egal A 1, 2 ou 8 83? 0 034 ghe " 1 c

. R*' bnd R% 'are éayhswqdregam andsX, legad:r $0,1: ‘R30, ARQO, 10.et R60 sont
n GreritesepkbEeeifgan IR prgtectsy %%‘P'"@Q&F of\the: forgyia est un gr oup.

| e, 6thyle ou isopropyle et Qﬁg{ gt R 0 sont chacun un atone 5
fdgogene ou bien R20 et R50 son Chacun

chacun un atone d' hydrogene, etf#orsque n1 est egaI'A 3: (a)'RBO est

oups i sopropyle ou tertio. but o sont ch a n
I St St b e il

.YJoea % AR f‘rﬁahaa%b% m M Eéﬁggﬂﬁa re@btlon inert solvent'to( c) .

| obut yl car bi nyl e,. d| -tert I 0-butylc
ropyl -tertio-butyl car bi nyl e cycl opent yI ““"ll“ﬂ““ﬂl)ﬂll‘ M“r bi ny@ .
14

rogene ou *un groups nethyl @quceuaa(mz 20 .
p CH3 XR61 2 3~~~~~~~~~~4~~~~~~~~~ 00, | orsque n2 et P2 sont

esen gHg—(
or Saﬁ‘greﬁyvécg tféeg%‘rr\m%\pro ercoln%grolf& bésrr{ett}&ds known per se.  RA' et R61 sont

cun un groups mdthyle et X2 repr6sente O. S ou SO ; et lorsque n2 est

a 1: RA'1 et ' re _h'c | ' hydrogen e t
. &8, Besanlausns,poulpe by covmacesr B hIRLFRIH L OTRCHR ) VY 09

pept i di que Adfel digepBdible/ e DadfiHpD-dinelacidé dé airmulee (1) 'suivant |a _
vendi cation 1, caracteris6 par:. (a) la rdaction d un dipeptide de

aspartyl - D-am no-aci de doubl ernﬂ}t pr ot egegde formul s: 35

HO #5  ~ o~NH COOHk COOR w R o
o |
N Y \NHR
| i (n

CooH O

et ses sels cationiques et d’'addition d'acides physiologiquement acceptables, formule dans laguelle R®

'\\/ est le groupe méthyle, éthyle, n-propyle ou isopropyle; et
R est un reste ramifié choisi dans le groupe comprenant les restes fenchyle, diisopropylcarbinyle,

38 d-méthyl-tertio-butylcarbinyle, d-éthyl-tertlo-butylcarb|nyle, di-tertio-butylcarbinyle, 2- methylthlo-24-
» diméthylpentane-3-yle, _ _

4
40 R3 R
(CH,)) o
Zn/x
(CHz)p
45 . RS Rs .

" ol I'un au moins des symboles R?, R%, R%, R® est un reste alkyle ayant 1 & 4 atomes de carbone et les
autres représentent 'hydrogéne ou un reste alkyle ayant 1 3 4 atomes de carbone, X représente, O, S,

50 S0, SO, C=0-o0u CHOH; m est égal a zéro, 1, 2, 3 ou 4, n et p sont égaux chacun a zéro, 1,2 0u 3, la
somme n + p n'est pas supérieure 3 3 et la somme des atomes de carbone dans R3, R%, RS et R® n’est

pas supérieure 3 6 et lorsque R? et R* ou R°® et R® sont tous deux un reste aikyle, ils représentent un

reste méthyle ou éthyle, _

—(CHy)y
o;‘: I'un des symboles R_’. R®, R® est un reste alkyle ayant 1 2 4 atomes de carbone et les autres

un groupe nethyle et R40 et ROO

et B’&Oadsantmtahﬁauuﬁ dirfongfunups n6t hyl e et Ru et ROO sont chacun un atone

eux 6gaux A 26ro R4l et R" §6nt chacun un groups nmethyle et X225




ou d"un derivé a groups carbdxyle active de ce avec une quant
~equinolaire d une amne primaire de formule RNH2 mﬁﬂ ﬁlﬂ
solvant inerte vis-A-vis de la rea , est". geant

C
fonction carboxyl e choisi entre des‘s@‘:&lﬁsﬁal kyl e ayant 1 A 4 ‘atomes de

cagbons ondprlesontbintY8robiiiaY luf ridte filyRSari A AURSs Y AHRBE AN sdniind @R GloRB de
am no et @6Bloee tanschieRt echY ma thipbise papduUr obtenir un am de di pepti di que de

L-aspartyl - D-am no- aci.de doubl enent pr ot ege. de formuls 5xX

e NHQ 55 . COORLP=F~~~~~ cNH >~. CONHR 10 as5

~~~~~~~COORL 0 [a(I i et |'elim natjesdClalmgroups RI O prot 6geant |a
fonction carboxyl-e et du groups Q la fonction amno, :par des
procdd6s connus: 60 (b) Ia réactw\an_d' un am-de¢ de D-ami no-acide de

- or nul g, NH2- CHCONHR ~~~~~R8 65 94 ~ 0 034
- 876 s * j EV dans laquelle R

et R ont Ies definitions donnees ci-dessus, avec une quantite 6quinolaire

d'aci de 12 BEh4rPMiytaaun oy Oiféseatiet sPoshage e valerRdfis dRpRéeTREYR T COOH ro

ou d' un derive A groups carboxyle active

gcet acide, RI' et Q ayant les

S8 ! : ) . . L
“definifions donn6es ci-dessus, en REgsen@e”d' un sol vant inerte .vis-a-vis de

| a- r6acti on pour produire un am de.
aspartyl - D-am no- aci de doubl ement pr
i -dessus,' et |'limnation des groupe tectsurs RIO et Q conme d6fi ni
-des®us; ou (c) rhaction d' un amde am no-aci de de formule (V) tel
que defini. ci-dessus, avec une is quaftite equinplaire de
N-t hi ocar boxyanhydrl de d' aci de L-aspartique en presence d' un sol vant
convenabbé chaavrades agrebusesihét R'? estuun reste m@thylgton éthyldy aufbisnatihest !aquueuém eaRYastpH
de 8 &&10n gastepalkpircavantyp@rhgtomes 4P camhened Zaprigepis O 28 NN atg@st ggpl 4 1 ou 2,
Revendi cations pour |'Etat contractant: AT 1. Proced6 de producti on d' un
am de di peptidi que de L-aspartylg!®-am 91%C| de de formule 2S.
NH2 0 EH [ NH - < o - Ra 30 et de ses sels

zgl que de L-
é} tformule (111), tel que defini

catiopques et d' addition d' acides ar ne uguenent accept abl es, fornule

dans
i ' 16 .
N> _ - R OH
35 _ : ' _ :
© ouwestégal a1, 2 3ou4, R"etR'® sont chacun un reste alkyle ayant 1 & 4 atomes de carbone, R'S
est I'hydrogéne, OH ou un. reste alkyle ayant 1 ou 2 atomes de carbone, la somme des atomes de -
carbone dans R'4, R'S et R'®n’est pas supérieure a 6 et lorsque R' et R'5 sont chacun un reste alkyle, ils
représentent le reste méthyle ou éthyle, et
40 .
/17 r'8
A
<
8
= e R19

50 ol R'? et R' sont des restes alkyle ayant 1 3 4 atomes de carbone, R'8 et R2° représentent I hydrogéne
ou des restes alkyle ayant 1 ou 2 atomes de carbone, A est un groupe OH et B est ’'hydrogéne, un

. groupe OH ou méthyle lorsqu’ils sont pris séparément, et lorsqu’ils sont considérés ensemble, A et B
représentent '

56 cuzocu:-, CH,NH(lf—- —o—-cﬂ‘—cruz—"-,_ —NH(":CH — -—o<":—-, —-NHﬁ-'— bd—"—mﬁo—-,

la somme des atomes de carbone dans R'7, R'8, R'? et R®® n'est pas supérieure 4 6 et lorsque R'7 et R'®
60 ou R'" et R sont tous deux un reste alkyle, ils représentent un reste méthyle ou éthyle.

65
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_quel le R8 est un rests nethyle, ethyle, n-pg yle; et R est

[ rests ranmi fle choisi dans | e groups corrprerbgmmmgmHHﬁmMenchyl e,

i sopropyl carbinyle, 35 d-net hy ? th abutyl @
et hyl -tertio-butyl carbinyl.e, ertro-butyl carbinyle, 2-n6thylthio-274-

i @Bt hy| peht Gomepo8é \slieant 4a I@/endlcatloR1 dans lequel R est un reste choisd déhd le groupe

40 Hfemprenaot-— om CH2)p od |'un au noins des

"yrrbo_l. es R3, R, R5, Rest un restg alkyle ayant & A 4 atones de carbone et
§entent | ro e ou un Rest's; §I kyl e ayafit 11 a 4 atones

tl'es autrgs_repy
e-.car bone, resente, O, 8,50 S, ou CHOH, mhedPHagal A zero,
2, 30 s ont X cha2aig, z %2 ou 3¢ la sonme ' n + p
West pas suReri e A™ et 1S )pdes ato e carbon ns R3, R4 RS
t Ro n' g6 up6ri eur orsque Ra e u Re e ont tous
eux un rests aﬂ‘iy ﬁqepr6serﬁ‘ent un rests n’é%_e ou y’l‘ i 55
~R7 R A9 SCHZ)m 6* od |I'un des synboles R7, R', R9 est un rests
0 034 876t _ *

atorres de car bone

adepasse pas 6, 5

X ou differents et ont
8 _

1.kyl e ayant 14A 4 asones carbhagps et les autyes 95

epr,gsent ent |.'2A F‘ggene Bﬂ“e qt@e al kyl e ayantl ‘51
t la sontme des /atiGhes de ca
g2~~~ yrif FO- ~—
‘chacun | es val eu @ej A donne D _
R12,,. Ri3y )t 20. R€ R2 r19 Z ob
#-chacun des synboles R12 et R13 e un rests rret hyI e ou ethyle, ou bien R12
= est | hyet ag@neeat’, RLES. Sf R, % B0 K RIS RAYRINIA, B, X Z4mah, QRS e dralddone,

-represééﬁme'on} dnanédd cedessuest 6gal A 1 ou 2, 2t Rl14 - Al5 )R 30
sé suivant ia revendication 1, dans lequel Rest le reste dnsopropylcarbmyle d-méthyl-

2 v"
' ) ( 28 tertlo buty @gmyl ou di-tertio-butylcarbinyle.
4, Composé suivant la revendication 2, dans lequel R est

18
» R17 R
' A
B
N .
2 RZ r19

et RV, R'S, R gt R sont.chacun un groupe méthyle, A est un groupe HO et B est I hydrogéne un -

groupe OH ou méthyle ou gten A et B, pris conjointement, forment un groupe

© | - o —Oﬁ— ou ,—NHﬁ——.

et R® est un groupe méthyle
‘5. Composé suivant la reVendlcatlon 2, dans lequel R représente
45

et R'S est un groupe OH, R" et R'® sont chacun un groupe méthyle et w est égal 4 2 ou 3, ot R? est un

55 groupe méthyle.
- 6. Composé suivant la revendication 2, dans lequel R représente

CHy cH,

g5 et R® est un groupe méthyle.

Z




5O+~ZC) ob w est 6gal A 1, 2, 3 ou 4, R4 et R hacun u r ste al

'fayant 1l a 4 atones de carbone, RI' 35 est Irhydrl ﬂlﬂ ests
al kyle ayant 1 ou 2 atomes de carbone, |a some bon
R4, R15 et Rl n'est pas superieur 0208487 bor sque R14 et R15 sont c

un ste al kyl r e et hyl e, et 40
? R?k/e : @@b%%ﬁﬁﬁ%ﬁﬁ?%%cﬁl.&g %&gcﬁagsltwes régg"tef kyle ayant 1 A 4

at ones de car bone, R " et R20 represemtent 4' hydrogene ou des restes alkyle

ayant’ 1,ou 2 atones de carbone, - A estl oups OH.et B est | hydr ogdne, un
groups OH ou nbthyle lorsqu'ils sont pN& separenent, et lorsqu'ils sont.
consi deres ensenble, A et 8 so repr ten? CH20C-. CH2NHCG-, -0 -G CH2-,

- NHCCH2-, -OC-, -NHC- ou -0OCO-, ' o - *. '

.0 .- 0 55 | a sonme. des at ones de car bon

supdri éfir s @b LQrRgue R ou R'9 et R20 sont tous deux un reste -
al kyl e, ﬂ%sﬁggég?,% qg,giﬁ., gﬂaﬁ“ﬁﬁ %ﬁaﬂs '5‘?"9' ﬁtoé'rseh caract6rise par: (a) -

| a-r6action. d un di peptid aspart
de forrrule NHQ . "ffNI—P/E/@O COO?lOO ' _
t: e 4. t . : '
IIOIIIIIIIIIIIIR ~~~~~~~~~~~ i1 H L] - @0 034 876 ou d'un derive A
‘groupe carboxyl e active de ce conpose, C ‘une quantite 6qui mol ai re d' une
amine primaire de fornule RNH2 5 en pr&sence d' un solvant inerte vis-a-vis
de | a PGach] e unRrlpestéthyle gr &ttype pr ot-egeant | a fonction carboxyl e choi si

%¥M"8e doubl enent pr ot ege
D : : _

entre des’ gr%&ﬁ@S“&I’KW@ I3 yeyandicatizn 2, daneesweldk repedisiiome ou | e groupe benzyl e

et Q est un groupe prothgeant la foncti on am no et sel ecti.venent

el i mi nabl e, pour obtenir un am dg&3 pept i di que de

L- aspaea yl - D- am no- aci de doubl enent e de fornule 10 - _

I NHCoNH  CONHR. COOR R et— ' L on du groupe RI O protdgeant

| a fonction carboxyle et du groupe _ eai®tm| a fonction am no, par des
procedes connus; (b) la r6actiorg ; rg de de b-am no-acide de formule 20
NH2 CHGBaNHR R*® : '

R® est le groupe méthyle et
_ . lorsque m est égal a 2:
o R®—R® sont chacun un groupe méthyle, R?, R4, RS sont chacun un  atome d’hydrogéne et R® est un
groupe méthyle éthyle, isopropyle ou tertio-butyle, ou’
R? et R® représentent chacun I'hydrogéne et .
" R* et R® sont chacun un groupe. méthyle, et _ : '
- Jorsque m est égal 3 3: : ‘
R? est I'nydrogéne ou le groupe méthyle, et
R*, RS, R® sont chacun un groupe méthyle,
40 R% R4 RS représentent chacun I'hydrogéne et
R® est un groupe isopropyle ou tertio-butyle, :
R? et R® représentent chacun |’ hydrogéne, R* est un groupe methyle et R® est un groupe méthyle
éthyle ou isopropyle, ou ' '
_ R? et R* représentent chacun I'hydrogéne et
- 45 R® et R® sont chacun un groupe méthyle ou éthyle.
10. Composé sulvant la revendlcatlon 2, dans quuel R représente

. 3 R
50 R
(CH Jp~
/x
| (CHalp
55 ' . .RG - RS

. R* est un groupe méthyle ou éthyle,
et lorsque n est égal & 1 et p est égal 3 zéro:
R3—R® sont chacun un groupe méthyle et X représente O, S ou SO,,
60 lorsque n et p sont égaux chacun 3 zéro:
' R3—R® sont chacun un groupe méthyle et X représente S, SO, ou C-.O
lorsqu;sn et ;53 sont tous deux dgaux 3 1: )
_ et R® représentent chacun Ihydro ne et R* et R® sont ch
 représante S ou S0 geé chacun un groupe méthyle ot X
&5 11. Le N-(2,2, 5 5-tétraméthylcyclopentyl)amnde de la L-aspartyl- D-alamne '

22

ans RL", R, R9 et R0 n'est pas .

R T T T T s e e




i L WY lle R Rs
| es definitions donndes ci-dessus, av‘e_cud Ii ﬂ gwl-ai r(ﬂ?p EI de
ayant Tes

spartique doubl ement protegd_de forpule ;
.d" un derive A groupe car boxyl@%‘!’ique cat acide. RIO et Q ayant-
| ni tiong, d9NN2LN £istdmEtutstrabircifofhe s SHlanide Ue isSiDbspanyl-O-adtinee Vis-A-vis
‘a r-eacit3i be Npltamio-putyickaiopropyicartinvi)areidelidp dptiashiaguied-alanine. '

art yl - Bahe Hddig%a' @w@gn&@ﬂeﬁr'et earqéﬂfftfﬂﬁ;@_ ] 8 11), tel que d6fini
dgssus, g.et:gggh %éﬁﬁ?ﬁﬁ‘,ﬁ ok i 522%&1?@3 l?’ﬁi gﬁlﬁlm def i ni
-deSSUS;170Ug Labpdri-B-2a4mlindBltyH/-N12, 318 A0@tratRsthyia -QibkoeiidtaHe-Ti@)aideiul - (V) , .
- quo. dGiBl Compisitiedestitée aBUESr deB atlerasdomtestibbayiquirtdngdréngl ud@quantité sucrante .

hi od'an lsom ;
vena e‘g-ga?/éﬁﬂsﬁfg'%ﬂ%ﬁ‘f{?ﬁ '
e SE G L
(b) "sui202 TombésitionV&nbsaié Isenée] quidedmprér@quiRl mBtisre sbméstiblgraalpe dueitiy| e ou
enzyl eycratecdtin kemunsé spigarts & nsy fumicpoguelxiss yéwendicatives 1 idot hav dupe avrmmsitioe,
edi t ewphegevRadicgsion f|8eot P?C%'ggs-t sous | aﬁ%or.rre 8 i @nhégr_i de mixte
gggmggsg;ga cpmesghig Suarsy YVERLE repericatn 3P Rat BATRIES FEPIEA ¥t ayant
oeg,gpéi@ deabhrne dans ledit groupe alkyle, ledit solvant est le
l'adite

r-6p4r
: 42 a%fbgi_

et rahydr of ur anne,
eaction est conduite A une t
5C,22de preference de -35 a 5C3
ans lequel RIOest |le groupe, bepr
t lesdits groupes protecteurs RN et

ou bien R est |e groupe met hél
5§ RLO eRr

l'e N, N-di n6t hyl - formam de ou | eurs nel anges et

4 .
rocode -sui vant

est
Q sont" 6ei m nes par hydrol yse. 4.

Proced6 suivant |une.

R est }::’rés‘s Eﬂget'“éjfazasé %r’obﬁ g4sditnyl e, d-nethyl-tertio-butyl carbinyle, ou

di-terfl Sns'upf‘yﬁscgr )i dd¥d Ehabiln (A gredde h&tngé,0uUPe net-hyl e. 55 - 5. Proc6d6

Sui vanforshesm @staggdl £at i ons 1, g7ou 3, dans | equel R-est choisi dans le

groupe coifpest nagroupecnéthyle Ethgle BB isopropyle dA3 R et R, représentent chacun I'hyfidgéhendt Z
R5R '

" (CHR) nfersaue m, est égal & 3Rox : g R

o O R, est un groupe terti et R, R; et Ry repr te hacun 0 ,

B s Py e teriEsuy | ot Ru Ry ot Ry regefsprjont chacun;ihusfogdrg ¥
2r3r'1 C"n","mm:s)‘§ g? f‘aﬁoﬁt | es d6finitions donndes dans |a revendication

i R3-RY X
“ 6. Procede suivant la revendicﬁat'i on %Hadans lequel R represente C(CH3)3
e (CHZ)’H\x .
0 2 CHZ’/ 1.
P1

dans laquelle lorsque n, est égal & zéro et p, est égal & 1, X, représénte 0. S ou SO,; et Iorsque n, etp,

45
sont tous deux égaux a zéro, X, représente S, SO, ou C=0.
24. Amide de D-amino-acide de formule '

- | | R®—CHCONHR®
- NH,

dans Iaqdellq R? est un groupe méth.yle, éthyle, isoprppylé ou n-bropyle et R® est un reste choisi dans le
groupe comprenant les restes fenchyle, diisopropylcarbinyle, d-méthyl-tertio-butylcarbinyle, d-éthyl-

tertiobutylcarbinyle, di-tertio-butylcarbinyle,

cyclopropyl-tertio-butylcarbinyle, cyclopentyl-tertio-buty!-

55

carbinyle, dicyclopropylicarbinyle,

‘ol m,estégal a1, 20u3 et
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ﬁhyigmtquja%g?ggdéa}%%%ﬁ;ﬁ% ba 15@5}'{&@%9%'"&9“' et 40
> uhsatl PH
%slca lompgl %t\%g%'g@?ﬁg%& 8%%%6 (a)

e conprise dans |'intervalle de -50 A

la revendication 1 ou 2,

g est | e groupe benzyl oxycarbonyl e
Fﬁahinines par hydrogenol yse, 50
| 0. groupe tertio-butoxycarbonyle

?etf | 2sdi t s groupes protecteur
uel conque des rgvendications.precedentes;-dans | equel

ou
1.




‘ )
Jilor ‘et RI est un groups nethyle ou ethyle. 7. Prox;ﬁde—sw—v&m——l—a———

{igior
Jlr evendi cation 5, dans quuel R represente R3 2m(
[~ 5ot 1e oroups metyie et 1 orsquo pamene S D

o otpe net s %, Ged1 m@@&}.lifenaeh@u%rou o fRuyfe! L1 0-butyle, ou R3 et
: f Rs sont chacun un groups nethyle,

et lor sque m &% @U% nﬁsslovbstéthhdbm:dls omyohye etURT°eRYren RIS soretdhgdun, urebtodie
R4, RS, Rad ?géeﬁa B e BUENT siRcHY e grarpe mathyleres R¥eqsrteant efincur haetame

IR hydrogen% dé,E oupe i sopropyl-e ou tertio-butyle, R3 et RS _
gfl" epr6sent ent q f Sbg 8 8ddBropité c%StTerdofbug/ﬁeOUdOﬁ“”ﬁ"’mUFP" 8nt Rha&Al urtBrome
fgr oups net b‘jﬁi{dﬂpgéﬁé hyI e ou Isopropyle, ou 36 et R4 reprbsentent

!c hacun | "‘h?/dr d%e'h’é agt uRgraspe RthyleoRY eshac wrouge fgﬁ"mqost A te \A*E représ@iténg | chacus. |

4iPr ocede su a0y e,,vendl afion 5  dans el pR L eprdsent e
¥ !R P n ﬂro )nét%esogt Sulg E?roube m%g'\yle e?g et sopt cl:lacun un atome dqnyﬁggéne ou
‘ R5 ‘Rl est un groups nbthyle ou 6thyle, et lorsque n est egal A1l et p est
_egal A 015 50 ~R3-R sont chacyy un grqu‘ﬂ;_s met hyle et X repr~sente 0, S
B ou SO2, lorsque n et p sont egaux ch A 0: R3-R3 sont chacun un group.

Minmethyle et X represente S, S02, ou C=
_I‘j 1 R3 et Rl representent chacun I
|groups net hyle et X 55 represente S o Hz@p Procede de productlon d' une
‘ .iam ne utile comme conpose internG8iarre gﬁb I"e procede suivant |a

B evendi cation 1, defornule 60 - (CH3) 3 3

; ;4 ' ot, lorsque nCH§ P2 sont tous deu:? égaux & zéro; R“ et R“ sont chacun un groupe méthyle et X,
i 25 représente S, SO,, C=0 ou CHOH, .
- lorsque n, est égal A zéro et p, est égal 38 1:

R*! et R®' sont chacun un groupe méthyle et X, représente 0O, S ou SO,; et
lorsque n, est égal & 1 et p, est égal 3 1:

R*' et R®' représentent chacun I'hydrogéne ot X, représente’ S ou S0O,.

25. Procédé de production d’'un amide dlpeptldlque de L-aspartyl D-amino-acide de formule (1)
suivant la revendication 1, caractérisé par:.

(a) la réaction d'un dipeptide de L-aspartyl-D-amino-acide doublement protégé de formule:

drogene 2eiX%R4 et R' sont chacun un

NHQ o .
/\?/NH COOH \
- Y i |
coor0 o R2 . ( ’

ou d'un dérivé & groupe carboxyle actlvé de ce composé, avec une quantité équimolaire d'une amine

primaire de formule
RNH,

en présence d'un solvant inerte vis-a-vis de la réaction, R'® est un groupe protégeant la fonction
carboxyle choisi entre des groupes alkyle ayant 1 4 4 atomes de carbone ou le groupe benzyle et Q est
un groupe protégeant la fonction amino et sélectivement éliminable, pour obtenir un amide
dipeptidique de L-aspartyl-D-aminc-acide doublement protégé de formule

. NHQ g
‘/\C,NH CONHR
i Y S (my
a . .
coor'®0 R

et I'élimfnation du groupe R'® protégeant la foncfi_on carboxyle et du groupe Q protégeant la fonction

amino, par des procédés connus;
(b} la réaction d’'un amide de D-ammo-acude de formule

NHZ—CHCONHR W

<«

94

A R est le gr oups nethyle et |orsqu® mmnwal nt« chac
grQu/pe n6t Bo Mgt By aR. représentent chacun |’ hydrogene et R est

| o®isgile n et p sont tous deux 6gaux

Ty r—




oo 2~—~H )P

NH |
n R8'03F5451 876 o ”IME Mmﬂwl "
¥ 2 c L S dans '+ egal a
§ 3. et lorsque m est egal A 1:0M@3 ﬂs Zént chacun un group. gbthyle, '
4 SQUQadEliafialie R YRR dhtdes dRfiMitions o%né€§E|-dégsugré?/UP§ndT§Ieth %quuﬁl%:iﬁ?fé §a&dk L- t

et lorsque m es

»" Opr opydartiqas dbUblentdnit pidtégh eleIte@mit ent chacun | ' hydr ogene,
f 1 | R et R representent

? A 3: R est un groups tertio-butyle et R4, R

acun | ' hydrogene; .n, est egal a zero eyNg? .est egal A zero ou 1, de

J8sorte que | orsque p, est egr—AqL<(, reprdsente 0, S 10 QU SO2 et que
ent SO2 QU C=0 caracterised par:

s'que pl est .egal A zero, X r @0
I am nation par voie de redu@@q’%n d ufi IEetone de forrrul e C(CH3)3
C

Cx f "0 5 2X .-
qu d upy dérivé 3 groupe carboxyle activé de cgt acide, R“’ et Q ayagnd déflnmons donné ;‘m e S,
-vis de la réaction pour

§s ou C&i’nﬁf’m ALt o bmloR ool S RHRGHIIE ol s dbt kbbb A FBINTLatlo o
> hydr gy e%mraect&usdwcseém;dela i opgsksudl Ble pour former une oxl nme
nt er.nedi dc)rféactnetl dun armdude |Deam1d®a¢l¢ajd¢ foroule ), téGue défmljpﬁ}desﬁlvso@vh!teirde :
r odtgdc BYa5HE é%“‘é!ﬁ'méed‘é“ U*a’éi'%?ed gifle d-aspgrtiayecgn égercga gt (b)
gﬁﬁ&%“ﬁ A O v §0‘" QU8 é 48 est
dans Is

e la f%&ﬁ ﬁa gﬂgﬂeﬁwggfssopropw e ou n-propyle et RC est choi si

n groupe met
roups conprenant les restes fenchyle, dllsopropylcarblnyle
', :butyl carbinyle,

mephyl -t enideadnbaﬁdﬁbcpaubi Etyt @ontdeabtiVAT tertio- ',
I-tertio- butyl Carb:mﬁ/ cycl opropyl -terti o- but){l carbl nyl e

cycl opent i PRogAdg; - ugtion durt nide dipeptifiqup dedp? BRI Péﬁ“!j‘i“h?q“@ &‘?3@9"%?)

'R40 ' 40 ' X(C H2)mc§260 R~~S Qu'm est 6gal A1, 2

-ou 3Jset - :
' NH Co
P . ' ' /K < Y “NNHR
2 : II (1

COOH

et de ses sels cationiques et d’addition d’acides pharmaceuthuemen_t acceptables, formule dans

\_ laquelle R® est un reste méthyle, éthyle, n-propyle ou isopropyle; et
R est un reste ramifié choisi dans le groupe comprenant les restes fenchyle, diisopropylcarbinyle,

. 35 d-méthyl-tertio-butylcarbinyle, d-éthyi-tertio-butylcarbinyle, dl—temo-butylcarbmyle 2-méthylithio-2,4-
dlméthylpentane-3-yle

AR R L e

o~
n>x

45

‘ol I'un au moins des symboles R3, R4, RS, R® est un reste alkyle ayant 1 3 4 atomes de carbone ot les
autres représentent I'hydrogéne ou un reste alkyle ayant 1 4 4 atomes de carbone, X représente, O, S,
s0 SO, SO, C=0 ou CHOH; m est égal a zéro, 1, 2, 3 ou 4, n et p sont égaux chacun a zéro, 1,2 ou 3, la
somme n + p n‘est pas supérieure 3 3 et la somme des atomes de carbone dans R3, R4, R® et R® n'est
pas supérieure 3 6 et lorsque R? et R* ou R‘ et R® sont tous deux un reste alkyle; ils’ représentent un

reste méthyle ou éthyle,

55 R7 RS
Rg
60
(CHy),

) -
: . . ~

| o0 l'un des symboles R?, R®, R® est un reste alkyle ayant 1 3 4 atomes de carbone et les autres:

95




i

4. lorsque m est egal
nmet hyl e,

I sOpPr opy| @r8he bisistR70
| ' hydr ogene,
groups met hyl e,

e~ | 1]

| orsque m est egal
i sopropyl e et R40, R50 et ROO representent chacun -
et R50 sont chacun un groups nethyi@®

Mr qugﬁéseﬁ{enﬁ y&rgé&g l&ﬁ umes?eél& %@m%‘ k) 4 ﬁé@gs Bscgrb%ﬁé

(b) R30 est un groups ethyle,
et R'O Jepresentent chacun I'hydrogen:',"lou 55
chacun un groups nethyle et RO et ff'@ment ent chacun |
et 41 CH3 R?%CHZn -\ '

'e6s ob lorsque n2 et P2 sont tous de

111111 1151 Tiii!

A'1l: R30, R40, Rro at R'O
A 2. R est un grou

rep resen

aux A zero: 99
11 1111- g 034 876 * S
) |

BB et RO representent chacun

?&rqrﬁéwe% atomes de

RsO est un group nmet hyl-e et R40
(c) R31 et R40 sont

I

hydr ogdne ou.un

, X2 (CHZ OH3 XR 6' "

* * e

R41 - et

X2 repr6sente S. S, C=0 ou

R

R re;')?esentent chacun un groupe rret :
- CHOH, lorsqgue N2 es o] est egal " sont chacun
un- groupe ?r"ethq ™, %gag(ggl? g@?ég{énett é’"bg'% F"_%@g‘f”/gf’; df’@’%?qgsuraé est egal A1
et P2 ESt 6gal A 1: 12 _ _ _ _ _ 3

6 - *R4' et R repr65entent chdt Phydrogene at X2 represente S ou '

'prot egee de fornmul e QNHCHCOOH 0o

“groups®pr ot dgeant | a fonction am no,

|la r6action E d

SO2,

caracterise par (@42'){11' no-aci de A foncti on'am’ no.__

+iZe de cet acide, ou Q est un

e preference un groupe '

benzyl oxycar bonyl e ou tertio-butoxycarbonyl et R a la definition donnee
ci - desseichagyredes gyrabaipsaiit 4tiRE egtyeri neste aiéthylecbuidthyleagr bien Ritest thydtoigéneRER]® et
dans | aqHreste gMvieayast 44 Atomes de garbgean Fo@présentecQ SuNH et 9t dedlric b oH'2un
solvam® inerts vis-a-vis de la reaction Pour former un conpos6

R ou d'un ddriv6 A groupe carboxyle

i nternédiaire de fornul e QNHCHCEUR 20,R'S
16
AT Nou |
\— ol west égal 2 1, 2, 3 ou 4, R" et R'® sont chacun un reste alkyle ayant 1 & 4 atomes de carbone, R

38 est 'hydrogéne, OH ou un reste alkyle ayant 1 ou 2 atomes de carbone, la somme des atomes de
- carbone dans R'4, R'S et R'® n'est pas supérieure a 6 et lorsque R' et R'® sont chacun un reste alkyle, ils

représentent le reste méthyle ou éthyle, et . . o

5

ot R' et R'® sont des restes alkylé ayant 1 3 4 atomes de carbone, R'® et R® représentent I'hydrogéne
ou des restes alkyle ayant 1 ou 2 atomes de carbone, A est un groupe OH et B est I'hydrogéne, un
groupe OH ou méthyle lorsqu'ils sont pris séparément, et Iorsqu lls sont considérés ensemble, A et B

50 représentent .
—NHC— ou —O0CO—,

CH,OC—-, CH,NHC—— —0—C—CH,—, ——NHCCH —, —0C—,
Il I| : H . Il ll_ - . I
: 0 (0]
55
la somme des atomes de carbone dans R'7, R'®, R'? ot R? n’est pas supérieure 3 6 et Iorsque R" et R'8
ou R' et R%° sont tous deux un reste alkyle, ils représentent un reste méthyle ou éthyle, caractérisé par:
{a) la réaction d'un dipeptide de. L-aspartyl- D-amuno-ac:de doublement protégé de formule
@ - | NHQ
/\ NH YCOOH |
- ) ()
6s. - S coor?0 : :
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'i m-nation du groups protegeant |la foncti on procddes
25 Patentanspruche ffir die Vertragsstaat @ ﬂ%ﬁ,iﬂ”m @

SE 1. Ein L- Aspartyl O.am nosaureddygptlda
g C—~~ **-NHR

ouRY'én divel A Grdilbe cabmneahmldiq:b campesiidvad ane duaitito BgEmbieire diard amine
adderimamsiedbraidi evon, worin R Methyl, Athyl, n-Propyl oder I sopr opyl
nd R ein verzweigtes M tglied a@@‘emﬂhlt aus der G uppe bestehend aus
t @J }égg!% %\4' %%Q' uﬂéﬂe wQa M@t ylL %ﬁ:ﬁ&, tﬁﬁ Yét%r&?bml protégeant la fonction

b chdidi 8k Jb)é gmu&ré]l@fetay 1114l 4 at6raédrertdtbone ou le groupe.benzyle et Q est
yI tih | gooupe Jprotégazin tiam-advinpl gt EPectivement RidiminaBigHRYyn obtenir un amide

_ A6d|pm|dlque de L- aspartyl- mo—ap(ge.doublementpmtégggesfgnmr| n zum ndest eines .
. R4, R5, R6 Alkyl mt 1 bis 4 G Atonen ist und der Rest Wasserstoff
r APk mt 1 bis 4 C—Atorren N's'? Xdle Bedeutung 0, S. SO, S®, C=0
CHO—|hat mNull, 12, 3 n_ oM jeweils Null, 1, 2 oder 3
¢ die Summe von n + @ ni IS gr er als 3 igyupnd die Summe der
s in R3, R4, R5 und R5 i chtg rGger als 6 ist und, wenn beide von R3
R4 '8der R und Rl AI kyI 5| n§°0§| e NEt hyfR oder “ At hyl bedeuten, 65 60 Ss '_
Is.gr g![ %ﬁ gm%/jg%*o:l? ﬂf" L%'aié ;ﬁsotiqyenty a fonctlond:a %xgﬁvl%?gup‘gtrougg B prét%ge%ngla qo%ctuﬁeSt
111117711, Tal rj mlde de D-amino-acide de folmdJi S 4 C-Atonen ist und die
e 2der C—Atorrem R? ‘RO und Rs nicht groller als 6 ist, OF G2)m{'G
1CH2)q to worin m und g gl ei ch NHEHCONHR chi ederdVki nd und jeweils die fl\/r
vorher definierten Wrte haben; Rl% A13 I S _

e (CH2) | =~ e t
won s j dade taquelia ARAER® ont] Iendsfmwonnéerew-dpasny|avaf'e e%?@F'téFéﬂz'"\mgs éras%f-*r und

3 A kyqspmngueldqulgmant@rotégé de formule
NHQ

coo R‘° COOH

j‘_j. S~ ou d'un dérivé a groupe carboxyle activé de cet aclde, R' et Q ayantles déf’ nltlons données ci-dessus,

; en présence d'un solvant inerte vis-3-vis de la réaction pour produire-un amide dipeptidique de L-
§ aspartyl-D-amino-acide doublement protégé de formule (Ill), tel que défini ci-dessus, et Iélnmmatlon
S - des groupes protecteurs R'® et Q comme défini ci-dessus; ou . _
E (c) ta réaction d'un amide de D-amino-acide de formule-(V), tel que défini cu-dessus avec une
i quantité équimolaire de N-thiocarboxyanhydride d'acide L-aspartique en ‘présence -d’'un solvant
_ convenable, avantageusement 'eau ou le tétrahydrofuranne aqueux. dunpHde 83 10 eta une

i température allant d’environ —25 & 10°C.

é 2. Procédé (a) ou (b} suivant la revendication 1, dans lequel R'9 gst le groupe méthyle ou benzyle,
Q est le groupe benzyloxycarbonyle ou tertio-butoxycarbonyle, ledit composé de formule (ll) est sous la-

forme d’'un anhydride mixte préparé 4 partir dudit composé (1) et d'un chlorocarbonate d"alkyle ayant 1

3 4 atomes de carbone dans ledit groupe alkyle, ledit solvant est le tétrahydrofuranne, le N N—dlmethyl-

formamide ou leurs mélanges et ladite réaction est conduite 4 une température comprise dans

Iintervalle de —50 & 25°C, de préférence de —35 a 5°C.

- 3. Procédé suivant la revendication 1 ou 2, dans lequel R' est le groupe benzyle et Q est le
groupe benzyloxycarbonyle et lesdits groupes protecteurs R' et Q sont éiiminés par hydrogénolyse,
ou bien R™ est le groupe méthyle et Q est le groupe tertno-butoxycarbonyle et lesdits groupes
protecteurs R' et Q sont éliminés par hydrolyse.

4. Procédé suivant I'une quelconque des revendications précédentes, dans lequel R est le groupe
" diisopropylcarbinyle, d-méthyl-tertio-butyicarbinyle, ou di-tertio-butylcarbinyle et-R* est le groupe

méthyle.
5. Procédé suivant les revendications 1, 2 ou 3, dans lequel R est choisi dans le groupe

comprenant Ies restes -

55
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"'Atorren bedeuten, Z 0 oder NH darstellt und t-1 oder 2 ist,
Rt 4 R15 - E : ~~~(CH)w 306 mu'muumm 2. 3
'oder4|st R 4 und RIO jeweils Al kyl mt 1 bis ,RI'

_V\asserstoff 36 O—i oder Alkyl mt 1 0iG34 g}&torren darstellt Swob ei

S_u' e der C— R‘s und RI' nicht ro ~ler als 6 ist und,
hl R 4°‘é ue’ swva g JEyqnt a8y fi¢ f"" 'g‘Wﬁ'f uy{ﬁg'b‘;ol'érﬂ*"At’q'ﬁ/a\“ﬂ&béoleuten k17
RB 40 | o B ER i Fif“"ﬂﬁadmﬁz il feP*sBT® 4 C Atonen sind, R a

und R20 Wasser st of f oder AI Kyl mt
i bedeuterf, A OH darstelit und B Wass
' 'SI e nitei nander genommen werden,
-g-CHZNHC— *- OCCHZ-- -NHCCHg - -NHG o -0CO-, 000

o - 0 0 us haben, wobei die .

Sunme de¥ e&@to in RI' und R20 ni'cht groBer als 6 ist und, wenn
bei de von sﬁ“&' upe e @gﬁ' & O3 KbLei s Risesie Methyl oder At hyl :
f . B

bis 2 C— g&‘g getrennt genommen,
toff, erddket hyl- i st und, wenn

und &rdl edeut ung 50 CH20C-,

! bedeuten. 60 65 L e o8 adnt foel W Rprasciis”

| . _ ;111114 | I 11'1111~~~~~~~~.~'~~~~111il 1 111 IN
10 034 8% - | 1 2. Eine Ver ung gemaB& Anspruch 1, wori n R ein

Mttled ausgewi hit aus der G uppe be- Qus -

| adb R R-~~A Fgn Aoy £~ ~ -
d-—— AS) M g L (2 . O®R)q
.}Hzt 0 ;e NS ) 76 R12. R3

: ’ R 14(C  R® est le groupe méthyle st Rl?l t S ((CH2)w “un 20 _ 0

g Re6 lqrsque m est égal & 2: vvorl n R3, R4, R R R7, R, R Al2,

i ' R 3 Rt4 =4 R3 ﬁcha n u éth e, nd d e
| oben dejy @,@5%@ e wésF"té'f ‘Ré Yldé“%@? Bt ﬁ‘dﬁﬁﬁd“@é‘f‘r‘?f E%m*{gp?‘m‘,'ﬁ 'i°°w¥%'lF|°H R
"D ![ sopr opyltcémzbt H’yrlepreﬂmmf &h\él:untl'ﬁ{drodé% ¥ Pat ﬁ‘ JOM ch@dRlun Qouﬁ@ﬁ'lgtﬁﬂb‘tewopsaﬁé))nnyl
!- is est éga
i - a3

R3 est I'hydrogéne ou le groupe méthyle, et
30 R4, RS, R® sont chacun un groupe méthyle,
R3, R*, RS représentent chacun I'hydrogéne et
R® est un groupe isopropyle ou tertio-butyle, - '
R® et R® représentent chacun I’hydrogéne, R* est le groupe méthyle et R® est un groupe méthyle, -
éthyle ou isopropyle; ou .
as R? et R* représentent chacun I'hydrogéne et - .
‘RS et R® sont chacun un groupe méthyle ou éthyle. ' ' .
‘8. Procédé suivant la revendication 5, dans lequel R représante B

R® est un groupe méthyle ou éthyle, et
lorsque n est égal’
4 1etpestégal a0 :
50 R3—R® sont chacun un groupe méthyle et X représente Q, S ou SO,
lorsque n et p sont égaux chacun & O:
R3—R® sont chacun un groupe méthyle et X represente §, 80, ou C=0,
lorsque n et p sont tous deux égaux & 1: ' '
R? et R® représentent chacun I'hydrogéne et R* et R® sont chacun un groupe méthyle et X
85 représente S ou SO,.
9. Procédé de productlon d'une amine utile comme composé mtermédlau‘e dans le procédé'
suivant la revendication 1, de formule

60 o - _S(CHy), R
NHy — .
: NH




ne Ver bi ndung genaB Anspruch 2, wor

7, R5 RA9 und A2' jeweils Methyl bedeut jM| mmt“HHll ﬁj#
rstoff, OH oder 40

I\/Ethl dar- st de
F~- OC- oder - NHC- Y - g %43& ;rund R I\/Ethyl st 5 _E| ne /O

Vi ndums%m,jg ,An érgggrh 2 2 ¥eBid R 45 R14 ' ' [1 A8
13E=~~9 lbsdlwhehstwgl OH' AR und RI  jeweils Methyl und w2 oder 3

und A@;ﬁﬁthy‘ltcumsmelgb‘qupewthvleﬁ Die Verb| ndung genB Anspruch 2,

f@

M g P :'fﬁ'e?ja:ée rlﬁ yle éthyle ou isopropyle et -0 de NGO 651 St
|VEt h F h' 'h ’ O“ ~~~~~~ 034
_ ofs hd ’Lst E. ;S ° acun édmgé'\?e tb| ndl ung gemAG Anspruch 2, worin R

8 R, est un g?bd‘pe tersb-,bummm Ry MRq, ot Ry rapméterRentj chain| ISydvisgeny:] ‘bedeut en. 8.

e Verb,eﬁtﬁgglgé ou 1,ge tdllp sqrte\gue tprsque p, est égal & 1, X, représenteO S
st uney B ( 's‘i'jﬁe‘?* eﬁ\'t ? [ a; Bﬁr&e 'éf":seé’(‘f dg fs%"u ErPeapsitheting geni |
®spruch 2, %o m'" 'Il?"l%’ ﬂﬁ 25 Y5 cotone de fo ?0 i'st, R Methyl bedeutet

wenn-m 2 |st R3-R jeweils Metﬁ%\ S|nd RS R4 und Rﬁ.{aj,eweHs
serstoff bed%@ﬁs)ynd RI R thyl, 1sopropyl oder E Butyl

rsteflt, qder und Rs jewei | rstoff Ssind.und n;_ameils'
thyl dars el ch ; und’ o (CH,) ou O L X
. ) 1 . (CHz)p
S I . (CHy)
20 ) P Rs - ' 32

ou S _ o _ . L
(b) la réaction de ladite cétone avec une quantité équimolaire d’hydroxylamine ou d'un sel
d'hydroxylamine pour former une oxime intermédiaire, et 1a réduction de ladite oxime.
25 10. Procédé de production d'un amide de D-amino-acide utile dans les procédés (a) et (b) de la
revendication 1, de formule .
R*—CHCONHR® .

b

NH,
dans laquelle R® est un groupe méthyle, éthyle, isopropyle ou n-propyle et R® est choisi dans le groupe
) comprenant les restes fenchyle, diisopropyicarbinyle, d-méthyl-tertio-butylcarbinyle, d-éthyl-tertio~
\_~  butylcarbinyle, di-tertio-butylcarbinyle, cyclopropyl-tertio-butylcarbinyle, cyclopentyl-tertio-butyi-
: carbinyle, dicyclopropylcarbinyle; : S

5 . P |

_oum,estégald 1, 2 ou3 et
45 lorsque m, est égal 3 1:

R, R*, R ot R%° sont chacun un groupe méthyle,
-lorsque m, est égal 4 2:

R gst un groupe méthyle, éthyle ou isopropyle et R*, R% et R%® représentent chacun I'hydrogéne,
ou bien R¥ et R® sont chacun un groupe méthyle et R*® et R® représentent chacun I'hydrogéne, et
50 lorsque m, est égal 3 3: -

(a) R est un groupe isopropyle ou tertio-butyle et- R‘° RSO et R% représentent chacun
I'hydrogéne, : .

(b} R%® est un groupe éthyle, R5° est un groupe méthyle et R% gt R® représentent chacun
. Thydrogéne, ou

55 (c) R* et R* sont chacun un groupe méthyle et R% gt R® représentent chacun I’ hydrogéne ou un
groupe méthyle, et a

CH3 _ R

(CHy)

>
( CHz)p

~ N\_g1 2

.65 ou lorsque n, et p, sont tous deux égaux 3 zéro:
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T — '

36 wenn m 3 ist: R3 Wasserstoff oder Methyl ist j eveil s

g Methyl bedeuten, R3, R4 und Rs jeweils V\asser-sto:‘-l lw IlH‘I l" RA

. | sopropyl oder tert.Butyl ist, oder R3-und As je S Vasserssof4  si nd,_
(7

§ Met hyl bedeutet und Re Methyl, AthylOd34 8Z6propyl darstellt, oder 40 (

4 R3(und R4 | engis : f .Si und Rs R..jeweils hyl . qder: Aty
4§ bed&uten.. _m‘ﬁ?ainffeiﬁ\ég, sfé‘ﬁ);’ig?g%m%gg,&ﬁ‘ﬁfs? prpﬁgﬂe 5t XaSPregeYe ¥ &'82 §=.% ou CHOH,__4
§ R3 (CH2) p Rg6 R* et R*' stntRhagih, unRyrddpe Nidthydel 6 X AlePisbencdes togtsayngt, wenn n 1

t und p Nul '%QH%;’: R 4mal § dweirh sstMgelhyl: sind und X, 0. S oder "SQ2 bedeut et
§ vwenn n uhd %n JD_%\%L _g’?ﬁégﬂ;"ggf.ﬂﬁ?uwydfosénﬂstmw eafits $ au 884 harhotgrishdania cbadtios. -
1 s@ oder =& vedenut et WEMT T UNEC BWRR AP LY ng: R3 und Rl jeweils -
& Wasserstoff und Rl und Re jeweils Mghytncdy und X SO oder S02 bedeutet.
& 11. L-Aspartyl-D-alanin-N-(2,2,5 5-tetrpmethyl cycl opentyl)-amd. 12.
g L-Aspart§l -D-al ani n-N- (2, 2, 4, 4-tet ramet®yl- t et r ahydr ot hi ophen-3-yl)-anid. 60

g 13 L-Aqu,ruaiﬂn-o%‘gl bbe Narbbi lelacth tﬁélc cl ppr | carbinyl)-amd. 14,7 =
{ ooy Bu S ARl A AR it e
f L- Aspart yldedsus|aaed iheNubatit€ sduirtolhitd d'aigdnmte bé) forrhall RENB,| dbniay ue'aag'a la définition
§ L- Aspar t4/|dofirég| cirriéssusher 2réaente 4 unciolvamteitértel vis:a-lis-ddi 19 xdattionegoan fodmyd Y- coMpdsé
i 17, L- Aspdresnedigirmdefarmgebut yryl - N- (2, 2A,, 4"tetramethyl 1,1 | -
B -dioxothietan-3-yl)-anmid. 65. - 18NHEH@@NHRisammrenset zung zum Sul-en von
§ eBbaren Materalien, welche einen saBengpn Anteil 103  siner Verbindung
 gemai’| & nem der Anspruche 1 bis 17 und einen nicht-toxischen Triger
- auf wei st . etlSliminafiéh ditl §RUFEPOELEMNG BHMoRGnMb YA e€ bRRERE DiHusri alien, -
i wel che einen sul enden Anteil einer Mschung einer Verbindung gemaBS ei nem
i der Anspruche 1 bis 17 und Saccharin oder eines physiol ogi sch annehnmbaren
! Sai zes Wi p : oStk diB Ve tafl ' ' ssr}nnensetzung,-- _
i wel che ei n*‘g@gﬂ;ﬁ%g??ﬁeﬂmﬁ&ggﬁeﬁhEgﬁ%ggﬁ%ﬁ?ﬁﬁﬁélﬁge Ver bi ndung w e
t ‘i n ei nem der AEBpr-Sragyl D-bnigoskivrelipagnisipmidodet Fodel ei ner Zusammen- set zung
¥ Wie in Anspruch 18 oder .19 beansprucht unfa~t. 21. Eine gesu(te effbare
B Zusamegset zung gemmA Anspruch 20.NHyorin das @Bbare Material sin '
- kar boni siertes Getrink i.st. 10 22. Nﬁ_i ne \gerbi'ndung der For nel

ﬁ'/ ' NHR
COOH O RG -

.35 : . :
und die physiologisch annehmbaren kationischen und Siureadditionssaize hievon, worin R* Methyl,
Athyl, n-Propyl oder Isopropyl ist und R ein verzweigtes Mitglied ausgewdhit aus der Gruppe bestehend -

aus Fenchyl, Diisopropylcarbinyl, d-Methyl-tert.butylcarbinyl, d-Athyltert.butylcarbinyl, Di-tert.butyl-
carbinyl, 2-Methyithio-2,4-dimethylpentan-3-yi, ) : ' ty v A

Q)

3 R4 : 3

“ (CH,)

50 worin zumindest eines von R3, R, RS, R® Alkyl mit 1 bis 4 C-Atomen ist und der Rest Wasserstoff oder
Alkyl mit 1 bis 4 C-Atomen ist, X die Bedeuturig O, S, SO, SO,, C=0 oder CHOH hat; m Null, 1 2, 3 oder
4 ist, n und p jeweils Null, 1, 2 oder 3 sind, wobei die Summe von n + p nicht groBer als 3 ist und die
Summe der C-Atome in R?, R*, R® und R® nicht gréRer als 6 ist und, wenn beide von R? und'R* oder RS
und R® Alkyl sind, sie Methyl oder Athyl bedeuten, :

55
r7. . ,R®
60 . . ' Rg o

L worin eines von R’, R® und R® Alkyl mit 1 bis 4 C-Atomen ist und der Rest Wasserstoff oder'AIkyl mit 1
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_3 I

. R4 NH 16 NH2 > e
~~~~~R R6 < 2a: wprinm 1, 2 bder 3 |st”!!"M ﬁum
‘R und R jeweils Methyl sind, 2 ist oder
aﬁ??? %e

' ropyl st und R4, Rs und R, ser st of f bedeuten und 25 wenn

- Ver bi ndung der For nel CH 30 _' CH 3

-2 N12 CH( 2 36 ey _CHS - CH3~
_.vvoqn wenn nl Null und pl 1 si nd /¢! H?)ms_oder. S02 ist; und, wenx
p,- jeweils Null sind, X S. So{oder C=0 !st. 40 . 24. Eine

m nasaur eam dver bi ndung der Forne - CHCONHRc - NH2 45 worin R' Met hyl ,

/I, I'sopropyl oder n- Propyl bedeut gt ;ggd R ein*Mtglied ausgevvl hi t aus

G yppe bestehend aus Fenchyl Di i sopr 0dY! car bi nyl

thyl-tert. butyl carbi , d- Ath | -tert. hut car

“tert. Htﬂ"?l"&a?%gﬁiﬂc“ °€9)/ Yes5PIBIRgI ’Fe‘f"t’ IR |dt‘/?af’bi"n‘§9rh°' Xef‘“""‘e" Werte haben;

cl opentyl -tert. butyl carbi nyI Di cggl o- p,ropyl carbinyl, 50 30 40 R

5us ’ , ~~~~~~~~~ (CH2) R + so0l R-~
[ rﬁ 1, 2 oder- 3 ist und 60 wenn (@.t R3 R40, R50 und R jeweils

thyI bedeuten wenn m 2 ist: R30 thy' 2 At hyl -oder |sopropyl ist

d&R4, RsO und R60 jeweils Wasser st of). Qedeuten oder R30 -

20 o)

. worin jedes von R'? und R" Methyl oder Athyl ist oder R'? Wasserstoff und R3 Alkvl mit 1 bis 4 C-
Atomen bedeuten, Z O oder NH darstellt und t 1 oder 2 ist,

25 .

N wonn'w 1. 2, 3 oder 4 ist, R™ und R'® jeweils Alkyl mit 1-bis 4 C-Atomen bedeuten, R'S Wasserstoff,
35 OH oder Alkyl mit 1 bis 2 C-Atomen darstellt, wobei die Summe der C-Atome in R4, R'® und R'® nicht
groBer als 6 ist und, wenn sowohi R' als auch RS Alkyl sind, sle Methyl oder Athyl bedeuten, und

worin R'? und R' Alkyl mit 1 bis 4 C-Atomen sind, R'® und R2° Wasserstoff oder Alkyl mit 1 bis 2 C}
Atomen, getrennt genommen, bedeuten, A OH darstellt und B Wasserstoff, OH oder Methyl ist und,
wenn sie miteinander genommen werden, A und B die Bedeutung

CH,0C—, —CH,NHC—, -—OICCH,'—_-, —NHﬁCHz ; —ocli—-, —NHﬁ— oder -ocl:lo-_ o
. Il 1 _ I . o |

haben wobei die Summe der C-Atome in R" R'®, R und R* nicht grdRer als 6 nst und wenn be:de
von R'? und R oder R' und R? Alkyl sind, sie Methyl odef Athyl bedeuten.

rzi
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;:_un'd"'R O jeweils Methyl sind und R und ROO jewej edeuten

|-und 65 wenn m 3 ist: 104 ., O 034 876 - !lll i| I l v

t RI' |sopropyl oder tert-.ButyI i st und R40 RGO sser
9 .

bedeut en,

(b) R30 Athyl, R O Methyl gi9g489e:nd Rw | e\Ael I's \asser st a
R30 und R40 jeweils Methyl und RIO und RCDJeweHs Wasser st

oder ,(c)
dgr/ Met hy| b dhingt Yaibindurg oemas (Aeprzychst.Qreda) pin Mitghed-apé@ewdhit aus der Gruppe be-

defi ni et %? '
L- Aspartyl - D-am noBauredl pepth ds derH

 COOR'0

% O )

| ~~~~~~~~~~ ?Ef—i’?)?ﬁ‘? R6 worin, wenn n2 #ad P2 jeweils Null sind:

f R41 und R61 jeweils Methyl sind und X2 S. SC2, C—O odpr CHOH bedeutet, wenn

t n2 Nul | Sund gB2_1 &t ' ﬂel I's Met Y/l _si p8® und X2 S oder SO2
bedeut et, -und . 47 und R4 .._éwei I's Wasgar@Hokf sind

{ und X2 S oder ZnEtQ V Zur stel lung si’ nes

§ L-Aspartyl - dpc pr For el . Wi e i M\Anspruch 1

% et zen ‘ei ngs |geschut tdn
ornel NHO 25=#CHm  NH={CHaly COOH
R 30 oder eines carboxyl aktivierten Derivats hievon mt '

bel /RO ei ne

§ ei nem aqui mol 'ar enyAnt eiqlz si nei pri mar.en Arni ns der ., For nel BNH2 35 in

Anweserriei t si neB xe

enAB2ungsmi ttel sp

n oder Benzyl-'

Car boxyl schut zgr upp pwdhl t ofs~alkyl mit 1 bis 4 [
# i st und Q eine sel tl\;{_entf'e re Ani n@exgchutrdgr e darstellt, umsin
di geschut zt es L-Aspaetyl | -D-anmi n | pe%‘f'l dam d de I NHQ 40 C NH.

NH COEIHRCO R10 00

R on - 19

worin R3, R*, R®, RS, R7, R' RY, F!'z R'3, R4, F‘l1s R" R" R'S, R'®, R20, A B, X, Z m, n, p, 4, t und w die

- oben definiert sind, ist.

25

65

- 3. Eine Verbindung gemaR Anspruch 1, worin R Duso ro Icarbm i, d- Meth I-t rt.butyi
oder Di-tert.butylcarbinyl ist. propY v virtertbuty carbmyl
4. Eine Verbindung gemaB Anspruch 2, worin R '

. ‘ .
ist und R" R'®, R" und R?° jeweils Methyl bedeuten, A HO ist und B Wasserstoff, OH oder Methyl dar—
stellt oder' A und B miteinander:

——OlI'I:.— oder —NH?I:—-'

b:lden und R? Methyl ist.
5. Eme Verbindung gemaB Anspruch 2 worin R

bedeutet und RS OH R und R" 1ewells Methyl und w 2 oder 3 sind, und R®* Methyl darstellt. :
.6. Die Verbindung gemadR Anspruch 2, worin R . _ '

| CHy cn.

ist und R* Methyl bedeutst.
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halten, und Entfernen der Car boxyI schut zgr R ' und _
schutzgruppe Qin an sich bekannter V‘él se: ﬁmi m,”r"ﬂmmw nes
nosauream ds der Fornmel NH2- CHCC]\IHR ’mV) R worin
gnd R wi'e oben definiert sind, O P348%€&m aqui rml aren” Ant ej -ei ner
geschul t 2y efhel verSindung R aRsmich &, Ykin RO Ml NHQ CsC COOH oder ..

es car boxyl aktivienen Derivats hievon, wobei R Ound Q wi e oben X
niert sind, in Anwesenheit singd reakh onsinerten Losungsmittg
_g geschutztes L- Aspartyl - D-am m tr edi pePti dami d der Forme
oben-definiert, zu erhalten, und Bt gernen der Schutzgruppen ,
€ .oben 65 defini ert ‘oder 105 035 876 : ¢ L. M1 .|
). Unset zen. ei nes DAm nosaur eam ds - For nal C,\/) ‘Wi e oben definiert,
ei nem aqui nol aren Anteil an L-As rag| nsaure N-t hi'ocar boxyanhydrid in

weseonl'gelwouaa Re R URE RYURKERMbGBAEWRESAM. t el S, vor zugswei ge Wasser oder .
sser i gem S éineNeyhindohgigem$d Bespryshi 23 woris R10. und ei ner Tenperatur von etwa
5 bi.s 10C. Paterntanspruche ffir den Vertragsataat: AT 1. Verfahren zur

rstel lung ei nes L-Aspartyl -D am nosifty edi pept.i dam ds- der For nel tO
thd NH2 < <K ~~MT - CIN-NHFI COOH - 0

und der phyS|oIog|sch annehnbar en | oni schen und Saureaddltlonssalze
evon worin R thhyl ﬁuhyl n-Pro oder Isopropyl ist und R ein

RR4 . R3R 30 worin
mt 1 bis 4 G Atonen. ist und der
ypren ist, X die Bedeutung 0. S
086Y 4 ist, nund p jeweils

von n. + p nicht groaer als 3 ist

- Met hyl t hi 0- 2, 4- di et hyl pent ang
um ndest eines von R3, R4, R5, R3
i Rest #asserstoff oder Al k__yI mt ¥
F SO SO2, C=0 oder CHOH hat:  m Nul I,
“Null, 1, 2 oder 3 sind, wobei O

nd di e Sunme der CGAtone in R3, R4, und R5 nicht groBer als 6 ist .und,
wenn-so g deméml fddestiduridd oder RS 35 und R Al kyl sind, sie Methyl oder

7\ R 45

t Athyl besteub@nist:40
R3—R® jeweils Methy! sind; R, R* und R® jewells Wasserstoff bedeuten und R® Methyl, Athyl,

kCc .
g Isopropyl oder “tert.Butyl darstelit, oder
d R3? und R® jeweils Wasserstoff sind und R* und R® Jeweuls Methyl darstellen, und

35 wenn m 3 ist:
R® Wasserstoff oder Methyl ist und R4, R® und R® jeweils Methyl bedeuten, R?, R* und R® jeweils

. Wasserstoff darstellen und R® Isopropyl ‘oder tert.Butyl ist, oder
R® und R® jeweils Wasserstoff sind,; R‘ Methyl bedeutet und R® Methyi, Athyl oder isopropy!

darstelit, oder
R® und R* jeweils Wasserstoff sind und R® und R® jeweils Methyl oder Athyl bedeuten.

40
10. Eine Verbindung gemdR Anspruch 2, worin R
. R
T 45
- g6
50.

ist, R* Methy! oder Athyl bedeutet und,
wenn n 1 und p Null sind:
R®—R® jeweils Methyl smd und X, 0.'S oder SO2 bedeutet

P . wenn n und p jeweils Null sind:
: - 85 . R’—R® jewsils Methyl sind und X S, SO, oder C=0 bedeutet

~wenn n und p jeweils 1 sind:
R3 und R® jeweils Wasserstoff und R* und R® jeweils Methyl sind und X SO oder SO, bedeutet

11. L-Aspartyi-D-alanin-N-(2,2,5,5-tetramethylcyclopentyl}-amid.
12. L-Aspartyl-D-alanin-N-(2,2,4,4-tetramethyltetrahydrothiophen-3-yl)-amid.
13. L-Aspartyl-D-alanin-N-(tert. butylcyclopropylcarbmyl)-amld
14. L-Aspartyl-D-alanin-N-{dicyclopropylcarbinyl)}-amid.
15. L-Aspartyl-D-alanin-N-{2,2,4,4- tetramethylthnetan-3-yl)—amld
16. L-Aspartyl-D-alanin-N-(2,2,4,4-tetramethyl-1, 1-dnoxothnetan-3-yl)-amnd

- 17. L-Aspartyl-D-2-amino-butyryl-N-(2,2,4,4-tetramethyl-1 1-d|oxoth|etan-3-yl)-am|d

- 18. Eine Zusammensetzung zum SiBen von eBbaren Materalien, welche einen suBenden Anteil
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worin .eines von R7, R5 ynd RO Alkyl nit 1 bis 4 C Atonen ist:und der ReSt
. Wasserstoff oder Alkyl nmit.1 bis 4 CAtonen is lum\ﬂl l!ﬂer Tgte,
~in R, .R38 und R6 nicht groBer als 6 ist, so.) dqh

oder ver schi eden sind und jEV\BI s @i 334|a7m vor Rer de'fl n| erten \er aben;
05 CHZ)t 106 - I | | I

AI kyl \&OE:E%%}E 3‘“1\2?581“ ,f‘f'@"édﬁb% 1; gﬁf 9t ét’acé*ﬁ?ghdélr Sr

| st ﬁhvsmloglsch annehmbaren Salzes hlevon aufwasist, CC

RL6 - & Q0. 2ios gesire loRbde ZBswdmnsmunslwelm4elma%baRF Materigb pndseipgnisifender |
" bis 4 G Mtehenevb\ée;@a@@a w 'rse ét‘-’@f‘{"he 's)aépemswyfhtr?f*ff §ingg;Zusammen-

C Atonens%f‘z%fﬁ‘ i"é hmﬂf%n oot MRbbriafif Nt
rs grogegaréd st. vvenn SOW0 I s auc g sind, sie

Met hylso0der 24t Bivié Vbﬁdﬂuﬁgemr Formtkl 1 7 R R A 20 - - \B R-~~1 9 26 worin
R' und R Alkyl mit 1 bis 4 CAtonen sind, R g und R20 Wasserstoff oder
Alkyl mit 1 bis 2 G Atonen, getRg ommen, bedeuten, A OH darstellt
und B Wasserstoff, OH oder Met hyl i we-nn_:si e mteinander genomen
verdens; A und B die Bedeutung &, - g;%ﬂc - OCCH2- - NHCCH2-,
OC -NHC- oder -0OCO+, O : 0 -0
0 'J  haben, wobei dig ~der C-Atonme in R', RIB, R19 und
R20 ni cht groBer als 6 ist und, Wenn beilgle 35 von R* und Rl oder R'9 und
R20. Al kyI d [ oder At hyl bedeut en, gekennzei chnet durch (a)
-Um;etzenwm"p' lg?é’gelj\%hslp%ﬂz'ten L- Aspartyl - D-anmi nosi ur edi peptids der Formel
NHQ 4r NH r@g’,iﬁ-l QK ) jeweils MethyRaind6 oder eines carboxyl aktivierten i
Deri vat swérinemoR isti t. ei nem i qui nol aren Anteil eines \&rl rrarﬁ Am ns dgr

RELH wobei

For rrel RNH2 Ry gjﬂyh Anlpradas (308TOPY! Tt BY Recaind dledPiielie Eerseraatl RaLaien: &1

"R eiff W 244 RORE RAH e Didsserddsee Shy! mit 1 bis 4 C Atonen -
oder Ben2y| 2 Sﬁln;%%bﬁilﬁi&gﬁgr éﬁ'hﬂ?(‘?%we ; : '

i v entfernbare Am noschut z-

worin, wenn n1 Nuli und p1 1 sind, X, O, S oder SO, ist; und,
wenn n, und p, jeweils Null sind, X, S S0, oder C=0 ist.
+ 40 24. Eine D-Aminosdureamidverbindung der Formel

R*—CHCONHR®

NH, -

worin R* Methyl, Athyl, Isopropy! oder n-Propyl bedeutet und R® ein Mitglied ausgewdhit aus der
Gruppe bestehend aus Fenchyl, Diisopropylcarbinyl, d-Methyi-tert.butylcarbinyl, d-Athyl-tert.butyi-
carbinyl, Di-tert.butylcarbinyl, Cyclopropyl-tert. butylcarbmyl Cyclopentyl -tert. butylcarbmyl D|cyclo-
~ propylcarbinyl, _

{CH,)
2'my

wobei m; 1, 2 oder 3 ist und
~ 60 wenn m, ist:
R” R*, R% und R* jewsils Methyl bedeuten
_-wenn m, 2 ist::
R3® Methyl, Athy! oder Isoprop ‘ZI ist und‘R“ R“ und R%* jewells Wasserstoff bedeuten oder R3°
und R% jeweils Methyl sind und R* und R* jeweils Wasserstoff bedeuten, und .
65 wenn m 3 ist: .
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2850 zu erhalten, und Entfermen der Carbox | sch _
A noschut zgruppe Q in an sich be® Q3AnBEP weise; 65 107 0 034 \q |
f L (aPR® RopTREIBE Rl it Bhd RioNAS aHd AeTbWaIs W0sssérarnfBeaditéa; CHOONHR
)5~~~ RetnyT, A% Mathyl-ard-R“ und- Re-jewits-WasSerstoff sind oder .. o
£ Wori n R @hB™ Bhd Wiegewds Matifl iund 8°tundi RTtijewrilst Wessaistalfaeriar isthal leadeyten. aind
g ner digeschuzten L- Asparaginsiure der. Fornel -NHQ H- K7\ COOH COO. R10 C
g5 0dér eines carboxyl akti vi ergn Der i v;él s hievon, wobei R O und Q wi e oben
Eefiniert sind, in Anwesenheit "e?Tes,L eaktionsinerten-Ldsungsnittels, um
#i n di geschQut ztes L-Aspartyl - D- anmAost@izkdipepti dami d der Formel (111),
li e oben definiert, zu erhalten, ~td Entfesededer Schutzgruppen R O und Q
i e oen definiert: (c) Unrsetzen ei (Ghahsri nosaur eani ds der Fornel (V),
M e oben definiert, mit einem @B, aqui MgPhrén Anteil an - _
1- Aspar agi nsaur e- N-t hi ocar boxyanhydrid in Anwesenheit eines geeigneten
iLOSUNYS Ndhih Shvénn ,QUnd U5 JeWRils Ruléma:er oder wi sseri gem Tet rahydrof uran, ‘bei pH
$3 bi s7810 - unmw ahma:dja'milqsanahuulsindmnd &t \Ba S0 T=i§] edet GHGH bpdeuwlgts f ahren (a) oder
(b)) gemdtdnams prullehd B, TWdrin R " hyl .oder .Benzyl st und Q Benzyl oxy-
Bcar bonyl 8@3? U Rt inrgila ey B'Bﬂyfw%s.t%; S\A‘Z?B'e.sgﬂp"ed\étété%é’h%te Ver bi ndung der’
grormel - (1) g g, A5 4ild G assarstaff Bind WRE &) SAstay 80j Bedeutet., hergestel |t aus der
genanmt en Ves, [EiddaHagred Qur Ferstiing (einbs LuAsdarel-Demink-déytedipedtidemida dprofeameldtier
mt 1 bivde 4 Ahsptuohrdndeifinientcgekerarrighnetedurol kyi gr y S das Lq:sun smttel
 Tet r ahydr o- faF Umagtzenngings digeeshHiften drARRATH D(')%‘%Jg”ég'ﬁ '@ﬁ'?ssﬂeﬁ RI"&¥on ist und das
Unset zen bei einer Tenperatur imBereich von -50 bis 251C, vorzugswei se -35
bis 5% durchgefiuhrt wird. 3. Qahren gemaB den Anspruchen 1 oder 2,
t wobei R Benzyl und Q Benzyl oxy bop)(,_h 30 _bedaut en und di e genannten.
§ Schut zgruppen R0 und Q durch dr dgenol )se entfernt werden, oder R O
E Methyl und O tert.Butoxycarbo %4; faeltleut ertaund di e gendHht en Schut zgr uppen
i RI' upd Q durch Hydrol yse ent Rt Werde 4. Verfahren gem B ei nem der

vorherg %'r] enden cée‘géxg{aﬂﬁmﬁan w&gis h%vg Jnﬁgﬂﬁﬂ%bi%fgpénmﬁlteil efhes priméren Amins der

pe darstellt, urn ei n di geschout zt es - ' ' o |
A\spartyl - D- am nosi ur edi pepti dami d der Fornel U!MHMIWH!II
e sun ' _

er eines
Formel -
orme . RNHz

3% in it ei jonsi 3 i i RY gine Carboxylschutzgruppe

35 in Anwesenheit eines reaktionsinerten Ldsungsmittels, wobei R™ eine Card ; |
ausgewdhit aus Alkyl mit 1 bis 4 C-Atomen oder Benzyl ist u_nd Q_.emg se!qktlv ?ntfembare Amino-
schutzgruppe darstellt, um ein digeschiitztes L-AspartyI-D_—_ammosauredlpeptldamsd der qumel

NHQ .
40 .
c ~NH CONHR
I . B
coor?o R
zu erhalten, und Entfernen der Carboxylschutzgruppe R'® -und Aminoschutzgruppe Q in an s:c_h
bekannter Weise: o : - .
(b) Umsetzen eines D-Aminosdureamids der Formel
so " NH,—CHCONHR . v)
R -
wie oben. definiert sind,' mit einem &quimolaren Anteil ein_er digeschiitzten L-

worin R und R*

Asparaginséure der Formel o
o | NHQ

coor'®  COOH

oder eines cérbdxylaktivienen Derivats hievon, wobei R' und Q' wie oben deﬁi:liert_sind, _in An_wese:nhe_it
eines reaktionsinerten Ldsungsmittels, um ein digeschitztes L—Asparty|-D-ammoséggedtpeptydqmud der
Formel {11}, wie oben definiert, zu erhalten, und Entfernen der Schutzgruppen R und Q. wie oben .

. definiert; oder '
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: .-NEthyI-tert butyl car bi nyl oder' Di-tert. but yl car bi nyl und R I\/Eth | ZI Y.
J ausgevi it -ausder _‘é‘?ﬂp’SESEQSEZEEné aus 4 “ﬂlﬂllllﬂllflllllﬂllllﬂllle

"3RR 2 )n R6 Rsoo:uams *(CH2) m

' CHR) g i st V\qglﬁ n'em; m' WI rlrL ns ruchlderflﬂlertt sind. .
%Vgrfahg '%a '3- "39' %y d |rg%A§nwe nﬁeﬁ em Ui R’nem '

I\/Et_hyl OdEGSsuﬁQéﬁyﬂteli)Qdﬂhﬁs%tse Wassé?

w0

65 Tempefrat@I—l’Lb)\thQS-zs bl910‘334876 |st R Met hyl bedeut et und vvenn
| st: ewei |l s _Meth sind: R3, R und Rs jeweils V\asserstoff bedeuten_
“und R I\/Etph tpftansgriiche. f“?%’b?’&ﬁ?ﬁ‘%‘!ﬂr“ﬂ'ert Butyl darstellt, oder R3 und R

i wenn m 3 ist: R3 Wasserstoff odor

j ewei | s Wassey, VeREtrerS b Hebsidhuift eiHaRdL - Bﬁpaf’ﬁll SE%&O%E&%L%@aQW Sdé{el’olr 0y und |

4 Met hyl 'Sedeuten R3, R4 und R Jewem V\assersioff darstellen.und R

I sopropyl oder tert.Butyl ist, od' d Rl aewells Wasserstoff sind, RI-
§ et hyl. bedeutet und R3 Methyl, 4]5»0' \,\ﬁ'!" darstellt, oder R3
¥ und R4 jeweils Wasserstoff si nd und R!s und Ps Met hyl(,)oder At hyI

“bedeut éﬁ 8. Verfahren gemAB AnG@RHICHP 5, |n R4 D

R ~~~~~~~~~~~~~~~

gP( C|'|2) 2 thyl, n-Propyl oder Iso pro yl ist y L!f cem verzweigtes Mitglied ausgewahlt aus Gruppe best

; bedeut et

20 carblnyl 2 -Methyithio-2, 4-dxmethylpentan -3-yl,

25

t un J el i s

nd der ph§snﬁogl£h amge%H%)aren t?<at|on|schen und S& rngqnlowlzm . Waig (R® Mrg)f?ru
d

busdFend® NDIiRogroj ethi rtbutylcarbmyl d-Athyl-tert butylcarbinyl, D-tert. butyl-_

4
R
. R3
(CH,) oo
2n/x
(CHa)y
Rs. _ RS

worin zumindest eines von R?, R“ R%, R® Alkyl mit 1 bis 4 C-Atomen ist und der Rest Wasserstoff oder
Alkyl mit 1 bis 4 C-Atomen ist, X die Bedeutung O, S, SO, SO,, C=0 oder CHOH hat; m Null, 1 2, 3 oder
4 ist, n und p jeweils Null, 1, 2 oder 3 sind, wobei die Summe von n + p nicht groBer als 3 ist und die
Summe der C-Atome in R?, R4, RS und R® nicht gréRer als 6 ist und, wenn beide von R® und R* oder RS~
und R® Alkyl sind, sie Methyl oder Athyl bedeuten

e (CH)py

worin eines von R7, R® und R® Alkyl mit 1 bis 4 C-Atomen ist und der Rest Wasserstoff ader Alkyl mit 1
bis 4 C-Atomen ist und die Summe der C-Atome in R?, R® und R® nicht groBer als 6 ist,




R; jeweils Methyl sind ungd X O, S.oder S b n
il s Null  sind: R3- Rje\(/jveHs Met hyl sind: undaﬁ mﬂijiﬁmﬁm
nnundpjewellslsln R3 un ils sser
493

kei | s Methyl sind und X SO oder tet. 9. Verfahren zur -

st el | Yafn fbberonAil E}ﬁs R Rt Sted M CRESHRF e Wssdrétbfi/Bhd ahrAw e mm e uch
R0V er Bedduddn, ZA® bddr WH@drstélit und t 1 dder 2 ist, 3

_ - ~H3 NH~ 36 ZJ\ w'  NH 39 (CH 2)m oder NH2 T CH
! :, _R6 RS o L4 R183 CH3 40 wormm 1, 2 oder 3
ft. und, wenn m .1 ist: R3-R | e thyl sind, wenn m 2 ist: R3 :

=t hyl, Athyl oder Isopropyl ist ung/R4, und RA | oweil s Wasser st of.f _
Edeuten, und 4s.wenn m .3 ist: R Kert.B (ﬂHz?vst und R4, RS und R jeweils
-ssergtoff ‘bedeuten; n1 Null un ~oder ‘1 sind, derart da8, wenn pl
E hst ‘0, 'S oder SC2 bedeutetR “und- npi Null ist, Xi S, SO oder C=0
'Or renl;} e, ge&%ngzseloger:rlexgt g,‘;' ur?th‘(‘ 1ewal;lse glllwltml'}/ E:P;f\ E‘é é%%ngef | ne%{ kﬂ%}asserstoqte
g@ Alky! mit 1 bis 2 C-Atomen , wobei die me in nd R'® nicht’
Ber dis 6 ist und, Ivaem': sowohi Eﬂ R'S Alkyl sind, sie Methyl oder Athyl Qégaﬁter(l und) '2 60

dor (b) Reaktlon dos ~genannt en Ke|1'70ns m t1gei nem aqw nol aren Anteil an
By dr oxyl am n odor einem Sal z hi eWn | dung ei nes -Zw schenOX| nms und
Reduktion des genannten Oxins. L~~~= _ :
2):m#%sa’sS  a 65~~~ ~ ~ ~ ~ ~ ~ ~ ~~~~~C 109~~~~~~~~ ~) N~ ~
~~~~~C 0 034 876 A D -8B S | ' (,1 10. Verfahren
izur Herstellung eines D Am nosi | ug 19as in den Verfahren: (a) und (b).
fdes Anspr uches 1 verwendbar ist, 'de‘r For rrel ‘R - CHCONHRO 5.

worin R'7 und R'® Alkyl mit 1 bis 4 C-Atomen sind, R'® und R Wasserstoff oder Alkyl mit 1 bis 2 C-
' Atomen, getrennt genommen, bedeuten, A OH darstelit und B Wasserstoff, OH oder Methyl ist und,
wenn sie mitéinander genommen werden, A und B die Bedeutung

% CHOC—, CHzNHﬁ-— —0CCH— —NHCCH;— — —ocﬂ'—.-.f e oa’er-—t)ﬁ'o:-',
-'II ) u - -

\_’/ haben, wobei die Summe der C-Atome in R"7, R'3, R und R’° nicht groRer als 6 ist und, wenn beide
36 von R' und R' oder R' und R?® Alkyl sind, sie Methyl oder Athyl bedeuten, gekennzeichnet durch
' (a) Umsetzen eines d:geschutzten L—Aspartyl D-ammosauredlpeptlds der Formel

. | : NHQ _ : :
40 o %c _NH COOH :
| | 1 Y | 0
- - coor®o R -

: 45 '
o - oder eines carboxylaktwnerten Denvats hievon mit einem aqulmolaren Anteal eines priméren Amlns der

' Formel

F!NH2

50 in Anwesenheit gines reaktlonsmerten Losungsmlttels. wobei -R™ eine Carboxylschutzgruppe ausge- -
wihlt aus Alkyl mit 1 bis 4 C-Atomen oder Benzyl ist und Q eine selektiv entfernbare Aminoschutz-
gruppe darstellt, um ein dlgeschutztes L-Aspartyl- D-ammosauredupeptldamud -der Formel

o o NHQ e

- - . /\ o NH (_~CONHR =
. | g { T
| . : ~ coor®o0 . R

o erhalten, und Entfemen der Carboxylschutzgruppe R‘° und Ammoschutzgruppe Q in an sich be-
kannter Weise;
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NH2 worin R Methyl, Athyl, I|sopropyl -oder n—Propyt—bedeutrer und
. Mtgl I ed ausgewahit - aus der G uppe best ehend
Di i sopropyl carbinyl, d:Methyl-tert. butyl carbl m“E ““II“IM I“I bu@
carbi nyl, Di-tert. butyI carbinyl, @® lI'-te @arbln

. ?/ Oﬁqent vl (bt) ?Jrngsettz)lejrf ZLgsalg-l.%«lmr:Xr)lsaumEzrrﬁ sccljecg ForpnI;eOpyl carbi nyl _ ( R~~ 204\(/)\/0b2| ?
mL-1, 2 oder 3 ist und wenn i 1 P ﬁ@? , RO un@,R" j ewei-l s Met hyl
bedeuten, wenn m 2 ist: R3 Methy A h oder |sopropyl ist und RI; RO
und R@O jeweils Wasserstof f bedeut en a‘der RIO 25 und Rl jeweils Mthyl sind
und Rl und R6l jeweils Wasser st off bedeuten -und wenn

| sopr op °'!5’d@r“'ldeﬁ%r g definigfh ainfk Tt eRam ARG ANl qu,@gé@%q?
bedeut er*SPEBINEE WK™ R Met hyl und R4 und R6l j eweils Wasserstoff sind
oder (»¢) R30 und RI JEWEI|S Met hyl und R’ R6 -j ewei | s Wasser st of f - oder
NVET hyI bedeut en, und 30 41 CH . L (CH2) (CH2)P2 CH3 _ R61
worin, 40 wenn n und p2 jeweils Null s,bnd und R61 Jevvells Met hyI si nd
und-X2 S, S02. -C=0 oder -CHOH bedeliQQR wenn’ ul 1 und P2 1 'st: R und RA1

| J evei |1§ :MEI s cShB1akiTLER DBrivatd HAHEH, woBei M@ 'Qtvﬁé obdhRIgAN@TYMdNA Ahwesdahdi? 1
'Sind: 45ines rddW¥ondiRghdriLisungiiittbis, UGS GigEschititesSi-AshartyleD-aRinGaoddiperB@amid der.
bedeut etForme Kiin mzle DW nigatr wherhaitemtund rF-néerne;rr dqrﬁmmmuﬁﬂ nd Q}‘Oﬁlm°H'€fs aure

~der For rdsfini
Formel : (V). ben  definiert, iR eiBHE"
el nes gaj b @ e:r"f"é 5#2’]? éw’ﬁﬁ% iy ) A AGR TSt ubigbbtbipDe.
f s Setig ﬂ'&?ﬁ%?dié foRRYYei pb@lﬁkl'ﬂetundl RiheR
Wi e obenred® ﬂamreﬁrt eiv\&t-,-zsrb'b 1eraem -aqui - nol aren Anteil e| nes Am ns der

vor zugsvweg o% S
For nel RCNI—Q Verfairrem (sRbdepilte geinéfhAnkpfuchilewerin B Meithyl Nﬂi\é

reakt | Or@qblﬁs%ﬁtg\e ﬁn:'nﬁylgggm ggtﬁ’rgg:%e'ﬁ? éVl\";\Q ﬁ‘ r genanmtsc\ﬁmuaﬁﬁggr oggt?l) ?Q? ’?%f: zlllr:‘;f

Q\IHCH carbonatester mit 1 bis 4 C-Atomen in der genannten Alkyigruppe, das Losungsmnttel Tetrahvdro- _
furan, N,N-Dimethylformamid oder ein Gemisch hievon ist und das Umsetzen bei einer Temperatur im .
Bereich von —50 bis 25°C, vorzugsweise —35 bis 5°C, durchgefihrt wird.

. 3. Verfahren gemaR den Ansprichen 1. oder 2, wobei R' Benzyl und Q Benzyloxycarbonyl :
20 bedeuten und die genannten Schutzgruppen R' und Q durch Hydrogenolyse entfernt werden, oder R™ .
" Methyl und Q tert.Butoxycarbonyl bedeuten und die genannten Schutzgruppen R'® und Q durch
Hydrolyse entfernt werden.
4. Verfahren gem3R einem der vorhergehenden Anspriiche, wobei R Dusopropylcarbmyl d-
Methyl-tert.butylcarbinyl oder Di-tert.butylcarbinyl und R* Methyl sind.
35 5. Verfahren gemaB den Anspriichen 1, 2 oder 3, wobei R ein Mitglied ausgewéhit aus der :
Gruppe bestehend aus _ .

. 3 R .
40 ' ' ' (CHa)
(CHZ)n =~ 9
X R

ist, worin R%—RS, X, m, n, p und q wie in Ansprich 1 definiert sind.
6. Verfahren gem&B Anspruch 5, worin R

' C(CH,),

. odeg

- 85 o .
ist und R* Methy! oder Athyl bedeutet.
7. Verfahren gemaR Anspruch 5, worin R
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HE.

10

18

25

.38

ol ergeben und Entferren der Am noschutzgruppe |n an si.ch bekann
- 65 110 :

ist, R® Methyl bedeutet und,

0034876 IIIIIIII 1l I|||| i ||I|
wenn m 2 st

R3—R¢® 1ewélls Methyl sind; R3, R‘ und" R‘ jeweils Wasserstoff bedeuten und R“ Methyl, Athyl -
Isopropy! oder tert. Butyl darstellt oder R? und R® jeweals Wasserstoff smd und R4 und R® jeweils Methyl

darsteilen, und

wenn m 3 ist: S ' '
R? Wasserstoff oder Methyi ist und R‘ R® und R® jGWGIIS Methyl bedeuten, R, R* und RS jewells -

Wasserstoff darstellen und R® Isopropyl oder tert.Butyl ist, oder

R3 und R® jeweils Wasserstoff slnd R* Methyl bedsutet und R Methvl Athyt oder Isopropyl'_

darstelit, oder _
R® und R* jeweils Wasserstoff sind und RS und R® Jewexls Methyl oder Athyl bedeuten

~ 8. Verfahren gemaG Anspruch 5, worin R

ist, R* Methyl oder Athyl bedeutet und,

wenn n.1 und p Null sind: _
R®*—R® jeweils Methyl sind und X O, S oder SOz bedeutet

wenn n und p jeweils Null sind:
R*—R® jeweils Methyl sind und X S SO2 oder C=0 bedeutet

wenn n und p jeweils 1 sind: .
R? und RS jeweils Wasserstoff und R* und RS ]GWEIIS Methyl sind und X SO oder SOz bedeutet o

9. Verfahren zur Herstellung eines Amms, das als stchenprodukt im Verfahren von Anspruch 1

_Vén:vendbar |st der Formel

(CHg)y

e

‘worin m, 1, 2 oder 3 ist Qnd,

wenn m, 1 ist: . _
R;—Rg jeweils Methyl sind,

" wenn m, 2 ist:

R; Methyl, AthyI oder. lsopropyl ist und R,, R, und R Jewells Wasserstoff bedeuten, und .
wenn m, 3 ist: . _ .

- R, tert.Butyl ist und R, Ry und R, jewells Wasserstoff bedeuten, . ' o
n, Null'und p, Null oder 1 smd derart daR, wenn p, 1 ist, X1 0,S oder- SOz bedeutet und wenn p, Null ~ -
ist, X, S, SO, oder C=0 bedeutet, gekennzeichnet durch _ o

(a) reduktive Ammlerung eines Ketons der Forrnel

‘C"'s’z

(C)

oder

: . _(;HZ')H
(CHg),

oder

o _.Salz huevon zur Baldung emes Zwuschenoxlms und Reduktlon des genannten Oxlms

.
e

{b) Reaktion. des genannten Ketons mlt einem aquumolaren Antetl an Hydrqulamln oder ginem" L
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«
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10. Verfahren zur 'Herstellung eines D-Aminosdureamids, das in den Verfahren (a) und (b) des
Anspruches 1 verwendbar ist, der Formel : : '

R*—CHCONHR®

|
NH,

.worin R* Methyl, Athyl, Isopropyl oder n-Propy! bedsutet und R® ein Mitglied 'a'usgé;wéhit aus der

Gruppe bestehend aus Fenchyl, Diisopropylcarbinyl, d-Methyl-tert.butylcarbinyl, d-Athyl-ten.bu_tyI-
carbinyl; Di-tert.butyicarbinyl, Cyclopropyl-tert_.butylcarbinyl,. Cyclopentyi-tert.butylcarbinyl, Dicyclo-

-propylcarbinyl,

wobei m, 1, 2 oder 3 ist und

"~ wenn m, 1 ist:

R39. R, RSS ynd R® jewsils Methyl bedeuten,
wenn m, 2 ist: - _ : : ' ; '

R3 Methyl, Athyl oder Isopropyl ist und R, R% und R® jeweils Wasserstoff bedeuten oder R°
urid R% jewsils Methyl sind und R* und R® jeweils Wasserstoff bedeuten, und .
wenn m 3 ist: ’ . : :

(a) R* isopropyl oder tert.Butyl ist und R4, R%° ynd R® jeweils Wasserstoff bedeuten,

(b) R% Athyl, R%® Methyl und R* und R® jeweils Wasserstoff sind oder :

{c) R% und R* jeweils Methyl und R% und R® jeweils Wasserstoff oder Methyl bedeuten, und
R41_ :
(CHl =
(CH,)

61

- . :
R :

worin, :
wenn n¥ und p, jeweils Null sind: : o '

R*' und R% jeweils Methyl sind und X, S, SO,, C=0 oder CHOH bedeutet,
wenn nﬁ Null und p, 1 ist: _

R*' und R®' jeweils Methyl sind und X, O, S oder SO, bedeutet, und ~
wenn n, 1 und p, 1 sind: o ' '

R%! und R®? jeweils Wasserstoff sind und X, S oder SO, bedeutet,
gekennzeichnet durch Umsetzen einer aminogeschiitzten D-Aminosédure der Formel

QNHCHCOGH

|
RI

oder eines carboxylaktivierten Derivats hievon, worin Q eine Aminoschutzgruppe, vorzugsweise
Benzyloxycarbonyl oder tert.Butoxycarbonyl, bedeutet und R®* wie oben definiert ist, mit einem dqui-
molaren Anteil eines Amins der Forme! R°NH,, worin R® wie oben definiert ist, in Anwesenheit eines
reaktionsinerten Lésungsmittels, um ein Zwischenprodukt der Formel : o

QNHCHCONHR
{

Rl

“zu ergeben, und Entfemen der Aminoschutzgruppe In an sich bekannter Weise.

.
~

10



