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—C2 C(KB220, KB226, KB227, KB30Y, KB34Y, KB340, KB342, KB366,
KB368, KB62X, KB627, KB70Y, KB738, KN22Y, KN220, KN226, KIN227,
KN30Y, KN32Y, KN321, KN34Y, KN342, KN366, KN367, KN368, KN591,.
KN62X, KN65X, KN658, KN799); A2 B21 :
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S LT . COMPLETE SPECIFICATION
" Sweetening Agents -

‘and-L - a

spa_rgq -

" {ndex st acceptance:

the polarity of the molecule as indicated by
the fact that the compound wherein R is a
hydrogen atcm, ie. the corresponding iree
carboxylic acid, is completely lacking in -

* We, G. D. SEARLE & Co., a corporation
organised and existing under the laws of the
State of Delaware, United States of America,
of Post Office Box 5110, Chicago, Illinois.
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60680, United States of America, do hereby swectness. . 35
* declare the invention, for which we pray that The swestening property of the dipeptide :
a patent may be granted to us, and the substances is dependant also upon the sterco-
method by which it is to be performed, to chemistry of the individual amino acids, ie.
~ be particularly described in and by the fol- aspartic acid and phenylalanine, from which
i 10 Jowing statement:-— : the dipeptides are derived. Each of the amino 40
o4 - This invention relates to novel composi~ acids can exist in either the D or L form,
o . tions which are especially useful in view of but it has been determined that the L. -
 their sweetcning properties and 10 novel - aspartyl - L - phenylalanine esters are sweet
_ " methods for the use of thosc compositions as while the corresponding  D-D, D-L, and
15 sweetening agents. L-D isomers are not. Combinations of iso- 45
. The substances which exhibit this surpris- mers which contain the L-L dipeptide, ie.
. ing swectening property arc dipeptide deriva- DL - aspartyl - L - pbenylalanine, L -
=N tives of the following structural formula aspartyl - DL - phenylalaninc and DL -
o ; o , aspartyl -~ DL phenylalanine esters, are also
A RS ‘ ' ' sweet, . o 50
P _ HpN—CH—CONH—CH—COOR ' The dipeptide esters used in the present in- '
T S o _ _ : vention are conveniently manufactured by
St EIE v | ‘ - ' methods suitable for the coupling of amino
SRR Tt CHoCOOM | CH 2__-__@ © acids. An cspecially preferred  starting
BURIEES . R C  mmaterial is the L - aspartic acid derivative 55
oo ' - o wherein the amino function is protected by
e ' ()] 2 benzyl - oxycarbonyl group and the B -
: I - ; carboxy function by 2 benzyl ester group,
3 20" wherein R is an alkyl radical containing from ~and the « - carboxy group is converted 1o -
q . -1 to 7 carbon atoms. : a p - nitrophenyl cster function. The pre- 60
i The alkyl radicals denoted by the R term paration of that substance, ie. N - benzyl-
i are methyl, ethyl, propyl, butyl, pentyl, hexyl, oxycarbonyl - L - aspartic acid « - p -
4 heptyl and the branched-chain groups iso- nitzophenyl, § - benzyl diester, is described
i 25 meric therewith. : by S. Guttmann, Helv. Chim. Acta, 44, 721
o "~ The surprisingly potent sweet taste of these (1961). When that substance is sllowed to 65
k! dipeptide ~ derivatives is completely unex- react with a phenylalanine ester, dispiace-
= pected and could not have been predicted ement of the.more reactive p - nitrophenyl
: from 2 copsideration of their chemical struc- ester group occurs 10 afford the protecte
! 30 ture. That property apparently is related to dipeptide of the following formula :
' %R ERRATS SLE ATIATMID
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" of the prEceds
~conpoung
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yicar bonyl. -

s L ng claims 1 or 2 wherein the 15
is. L~ aspartyl - L - pheny;="Wien an' équi val
dni'ne isopropyl ester. ture of [err] '='5pbég'z’yf|f" Ner;] ;

7./ A conposition as claimed in any one L - aspartyl .

) ?i a_hrggn;r;t hKll es;g;z Icn(‘)xt he Ere’elé&?ﬁa claine 1 or 2 wherern—the
0 Bl aspartar Y Y onyl - . GORAUR Guvktioh are @S@IE yxic-
ester was o Yt - phenyl al apipgsaet hyl  al.anine tertiary0
[? di bl & At or Tl | I n t?ﬁ pr ocediiicelipgpride swe@tenipg Wtﬁﬁf hq:c{a'f- )
oo A Ner @ - Wwathnt gy e usefully emplo 0 .
Anpri ses adding theretoZa c und L - %%ﬁ%?\%%%ggltg e@f&%{ﬁlgtgia@sf’e The
\ni ne net hyl_j' “of [the general f U 1ibl¥ lmaterials” 4s used herein signi-
| spartyl - L - nl @b 1 fies all non-toxic substances wn§\?}@bgsbyer55
4 AVPLE 16 The substi heSiHo m3t hy | hu@ats eand other animals in solid or liquid
- e substitution of aw=equi valiem Ilglgt i q?{fgu fsumléceéﬁe foods,
4 benzyl N - bemzyl oxy- carbonyl - DL igchgll]'g n¥ Lkl Plepardts £d38 X hdhs]
o - T o 3 .+ chew ép . Jand beverages; faote ditives, -
. : . including flavouring and colouring agents as 60
: well as flavour cnhancers; and drugs. The
CHchOCHQ‘_._O ' compounds of formula (I) are water-soluble,
C - * stable substances which can be prepared in a
o variety of forms suitable for the utilisation
. S as sweetening agents. Typical forms which g5
. wherein R is a lower alkyl radical as defined can be employed are tablets, powders sus-
above. Removal of the N - benzyloxycarbonyl pensicns, _solutions and syrups as well as
and O - benzyl protecting groups is conveni-  other commonly employed forms particularly
5 ently effected by hydrogenolysis at atmos- suited for combination with edible materials. -
pheric pressure and room temperature, utilis- These forms can consst of the compounds of 70
ing palladium as the catalyst. Those -pto- formula (I) apart or in assaclation with non- -
cesses are specifically illustrated by the reac- 1OXIC SWEEIEMRS agent carriets, 1.e. non-toxic
tion of N - benzyl - oxycarbonyl - L - substances comnlonly employed in associa-
10 aspartic acid @ - P - nitrophenyl, £ - benzyl tion with sweetening agents. Such suitable
" disster with L - phenylalanine ;nethyl estor  CAITIETS include liquids such as water, ethanol, 75
“to afford B - benzyl N - benzyloxycarbonyl- glycerol, com oil, sesame oil, propylenc glycol,
_ L - aspartyl - L - phenylaianine methyl corn syrup, and liquid Qar.afﬁn,. and 1sohds
. ester and hydrogenolysis of that intermediate such as lactose, sorbitol, citric qcxd, ceg.ulose,
- 15 " in aqueous acetic acid with palladium metal starch, salt, and glucose. Obviously sncom-
" - catalyst to produce L - aspartyl - L . phenyl- patible for use with the sweetening agenis 80
alanine methyl ester. _ used in the present invention would be toxic
The swectening agents used in the present carriers such as methanol and dimethyl ;ul-
_ invention exhibit a remarkably greater potency phoxide, . . g
20 . than does sucrose. The sweetness of an aqueous Examples of specific edible materials which
7 solution of L - aspartyl - L - phenyl > can be sweetened by the addition of a com- 85
alanine methyl ester, for example, can be pound of formula (I) apart of in combina- -
detected at a concentration between 0.5—1% tion with a mon-toXiC sweetening agent car-
of that of sucrose, In other words, that dipep- rier are: fruits; vegetables; juices; meat pro-
25 tide derivative in aqueous solution is about ducts such as ham, bacon, and sausage; €gg
100—200 times as sweet as sucrose. The cor- products; fruit coacentrates; salad dressings; 90
responding ethyl ester is 25—50 times as milk products such as ice cream and sher-
. potent 2s sucrose. Upon addition of L - bert; icings; syrups; corn; wheat and rice
. aspartyl - L - phenylalanine methyl ester to products such as bread, ccreals, and cake
30 edible food products, the resultant materials mises; fish; cheese and cheese products; nut
. have exhibited a sweetness potency of the products; beverages such as coffee, tea, car- o5
‘order ~of 200—300 times that of identical bonated soft drinks, beers and wines; and
materials sweetened with sucrose. It is appar- confections such as candy. Ilustrations of the
ent that the sweeteneing agents of the present preparation of four such sweetened products
35 invention will be particularly useful to dia- ¢ given below.
betics and persons for whom it is desirable - '
1o restrict the intake of products sweetened Coffee o : ‘100
‘with high caloric sweeteners such as sucrose. To regular ‘grind hot brewed coffee was
: These dipeptide esters of formula (I) pro- added 2 sample of L - aspartyl - L - phenyl-
40.- vide further advantages in that they do not re- zlanine methyl ester until the content of the
- sult in the unpleasant after-taste (e.g. bitter, dipeptide in" the solution reached 0.015%.
metallic-saline tast¢) characteristic of syn- Upon comparison with similarly prepared 105
thetic sweeteners such as saccharin and cycla- solutions of coffce sweetened with sucrose
.| mate, but do contribute a greater favour full- it was found that to achieve the same degree
45 ness than that of the aforementioped syn- of sweetness 2 49, solution of sucrose was
7 thetic sweeteners. In consequence of their required. Thus in black coffec the dipeptide
derivation .from natural sources, ie. natural of formula (I) exhibited a swectness potency 110

‘occurring @mino acids, the sweeteners

used

of 270 times that of sucrose,
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~alant'ng imethyl * ester in the
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procedure. of

D

I [¢ _ Nlben;yl- oxycar bonyl - .DA'OY
wherein R is an alkyl .radi.cal contai%jng,fgsa

1to 7 carbon atons and the

- configuration
L=Dl

: i | : : et phenytatanine . : -
”g;e enipg edible mterja) sgaRkdy| ester. 1900 parts of cg-nyl :';Acetg'ciée:[ ’!l)‘l%drcguﬂﬁlg or-
& h cohprises addbRs BN ebograpeB NPT, t i s‘c;éutioﬁ was .washed with water and

& eﬁ ral WHAT VAGared. supBly - was divided into equal E‘i@&jo OifR{dréuk BiggndsitO andloofS5t he
PrEonposi t f on “compms sidn - divided, I oaine that solucidnOwasLihen gddedh Whepfio i n
i %0Mposi ton ~comppms &id %@ﬁ@%@pp?t ¢ _uddedh 29T S ng
rieerr] [edr] T e et 00 °suc¥0 he di a(ti'%led'vvfns %ﬂ?erﬂgghmﬁﬂ??}%mzﬁ diegter, and that
, . o ) i \ . - vl,
gn85 éO wher ei n %o]ﬂngl tg‘rt‘ac?éﬁlé)kﬁe é\éeﬁllﬁge%pro ok eaction, mixture, was kept at room tempera-
et R e

i r A 1 [T . vy e ime t . i -
o ,O.hf rguratio ?U I%pemldet?_ Es;’hlg tiﬂa:os}gﬂchl Ofor ' tion mixture was cooled to room tempera- :
e - . fho sweene® ) - - ture, dilnted with approximately 390 pags
o | . c ¢ cyclohexane, then cooled to approximately
centrate of cyc 3 imat

“The -60 The Pg?vgii \3:: e;?fSarglo %y mixing 0.05 -18° in order to complete crystallisation. 75
T?e_ o parts axI\)d 1 - aspartyl - L - phenylalanine The resulting f:rystalhne product was iso-
:1:b % ' gtraWberry flavouring 0.033 -party of L - lated by filtration and dried to afford 8 -
tion i'15 gspartyl - L - henylalanine methyl ester, benzyl N - benzyloxycarbonyl - L - aspartyl-
jltll'gg 5 : an% 0.609 part of lactose. The powder was L - phenylalanine :nethyl ester, melting at 80
S:JS- ® " added to 99.268 parts of spring water, dis- about 118.5—119.5 . : )
1 as solved and ﬂ}fhb'evcragci evaluated at ?oi?) N S ) |

’ is sample was compared to - - - : ,
I_arlly : ' 20 ;etgilx)nirlztruzg;nple Prepalr)ed' as indicatgd above A solution of 6.15 parts of L - phenyl -
§1a sf . excepi that 9 f)arts sucrose and 0.87 part alanine n - propyl ester hydrgchlondc in
e dextrose were substituted for the dipeptide 20 paris of water was neutralised by the 85 .
'::::-;; ' '.ingredien't. Upon tasting it was determined  addition of dilute aqueous potassium bicat- -
ocia- " that the two samples achieved the same degree bonate, then was extracted with 'Igl}])proxx— _
table 25 of sweetness and hence it was found that in mately 45 parts of ethyl acetate. That- or-

Lo ' owder concentrates of this type, the com- £anic solution was washed with water and -
;Iégl’\ I gound of formula (I) eshibited 270 times = dried over fanll\lxydrf.ms chnr';xgriesmm guipl;ati:_& %
olids s . quantity 0of N - zyloxycarbony. -
olids ?:hg §wF§Fg§ss hpotency of e -D se._ _ gs;:artg acid & - P - nitrzphenyl, 8 - benzyl
oo S . Gelaltine Dessert ' diester amounting 10 1Q.05 parts was added, .
gents 30 A sample was prepared from 2.07 parts and the resulting reaction mixture was kept
gt - of plain gelatine, 0.34 parts of imitation rasp- 2t To0m temperature for about 5 days. Wash-
toxxlc - berp ﬂ;voﬁriné 0.34 part of citric acid, ing of that mixture successively with dilute 95
- 14?{ parts of Jactose and 0.05 part of I~ hydrochloric acid, water, dilute aqueous potas-

.hich ' as;')artyl - L - phenylalanine methyl ester. sium carbonate and water afforded an organic
‘::om-' 85 35 ‘The ingredients were combined and dissolved solution which was dried over anhydrous
bina- in 82.79 patts of boiling spring water. There- magnesium sulphate, then evaporated to dry- 100
car after “the gelled solution was poured into ness under reduced pressure. The resulting :
- pro- dishes and chilled to set. Similarly prepared solid residue was pu;lﬁed by recrystallisation
; pé'o- was a gelatin sample contzining _sucrose in from cyclohexane‘- isopropyl acetate to y1e1d
;inégsg' 90 40 place of the dipeptide of formula (I) and g —_benzy!oxycaroonyl_ -L - aspﬁft%rll - :IL&
=sher: " the lactose. Upon taste comparison of the phenylalonine n - propyl ester, which me te 108
. rice cold gelatin samples it was found that a at about 90—91 o
" cake sucrose sample containing 14..5 o, of sucrose E' -3 -
; nut : was required in_order to achieve the sweet- X.‘;MII:LE o falanine cthyl
" car- 95 45 pess of a dipeptide sample containing 0.05% When 8.2 pa_rg:sq of L - phenyla nm; \Ty .
" and’ . of the above named dipeptide. Thus, I _ester hydrochloride and 17.1 parts of N =
of the gelatin  desserts, the compound of formula bgnzloxycarbonyl_ - L - aspartic acid @ - P - T
ducts (@ ie. L - aspartyl - - phenylalanine mtroph.enyl, B - benzyl diester were substi- :
' : methyl ester, exhibited 290 times the sweet- uted " in the procedure of Example 2, there

50 ness potency of sucrose. ' o was obtained 2 solid crude preduct, which -

- _ The following examples illustrate the pre- Was .purified by recrystallisation from 1s0-
i 100 . paration of the dipeptide compounds - of propyl alcobol to afford 8 - benzyl N -
e formula (I). In these examples temperatures benzyloxycarbonyl - L- as.par-tyl_- L - phenyl- 115
renyl- ‘are given in degrees centigrade (0°C) and alanine ethyl ester, melting at about 89—
:.’5521/16 oo 55 quantities of materials are expressed in parts 94°. : :
pérg(i 105 by \_veight except where ot}lgrwase mted. o Ex e 4 2-' )
xrose L gl  When the procedure of Example 2 was
legree. A solution of gﬁM;:rts of 1. - phenyl - repeated - with the _subs:titution of 6.14 parts _120
otide alanine ‘methyl . ester hydrochloride in 100 of L - phenylalanine isopropyl ester hydro- -
;&?ﬂ; 11.0 60 parts of water was neutralised by the addi- chloride, there was obtained a solid crude

»

potassium bicarbon-
with approximately

tion of dilute aqueous
ate,” then was extract

product which was purified by recrystallisa-

tion from ethyl acctate - cyclohexane to yield
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nitrophenyl, 8-
-of L - phenylalanine tertiary butyl ester in

'-N benzyloxycarbonyl -
‘phenylalanine methyl ester in 3000 parts by

40

" hod as cl ai mepirtyln- &1 aphmyl@angre i@pwmpRé cwdrn Sttmectzgfrrmbﬁ
4L - -pheny| B8 Higbue SpiBpyl ester.
ntai ning from 13. A grihqds as cl ai med E,
ns ‘and tBe siaekohmichetiutElg 4.98 pher

i gurat i on | isndploxyOhrboxrl L, - d5partic agid 4 - DL-

benzyl diester and 2.63 parts

18 parts of ethyl acetate was stored at room
temperature for about 6 days, then was washed
successively with dilute hydrochloric acid,
water, dilute aqueous potassium carbonate and
water. Drying over anhydrous magnesium
sulphate followed by evaporation of the sol-

-vent under reduced pressure afforded the

crude product, which was purified by recry-
stallisation from hexane - carbon tetra -
chloride to yield 8 - benzyl N - benzyl -

- oxycarbonyl - L - aspartyl - L - phenyl -
20
- about 69—-70 5°.

alanine tertiary butyl ester, wh:ch melted at

' . ExamPE 6 '
To a sofution of 180 parts of 8 - benzyl
- aspartyl - L -

volume of 759 acetic acid was added 18

- -parts of palladivra black metal catalyst, and
‘the ‘resulting

mixture was shaken with
hydrogen at atmospheric pressurc and room
temperature for about 12 hours. The catalyst
was removed by filtration; and the solvent
was distilled under reduced pressure to afford
a solid residue, which was purified by re-
crystallisation from aqueous ethanol to yield
L - aspartyl - L - phenylalanine methyl
ester, It displays a double melting point at
about 190° and 245——2/47°

R EXAMPLE 7
: A mxxture containing 9.6 patts of 8 -
benzyl N - benzyloxycarbonyl - L - aspartyl-
L - phenylalanine ethyl ester, one part of
palladium black metal catalyst and 1,000

- parts by volume of 759% acctic acid was

shaken with hydrogen at atmospheric pres-
sure and room temperature for about 2 hours.
The catalyst was removed by fltration, and
the resulting filtrate was distilled to dryness
under reduced pressure, Recrystallisation of
the solid residue from water afforded. L -
aspartyl L - phenylalanine ethyl ester, which
exhibited a double melting pomt at about
184° and 245—246°.

- EXAMPLE 8

A mixture containing 5.3 parts of B -
- aspartyl--

benzyl N - benzyloxycarbony] -
L - phenylalanine n - propyl ester and 0.5
part of palladium black metal catalyst with
100 parts by volume of 759% acetic acid was
shaken with hydrogen at atmospheric pres-

sure and room temperature for about 1% hours

at the end of which time the catalyst was re-

&N 1 hﬁmﬁﬁﬁip-o

a non tOXIC smeetenlng
rier therefor. .

10. A nethod as c@, din
‘t he

formula Lo

- psenyy Ak TEheCsMihg @B was
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%! RYESRrg, & )n@%qxl g residue was
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h&d& mew pi -
b eter. L’I'hs a@rn;am yéx
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and 2%1}—2 _ lpﬂl W
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When 7 parts of § - benzyl N - benzyl-'
- oxycarbonyl - L - aspartyl L -
isopropy] ester was hydrogenated according to-

phenylalanine

the procedure of Example 8, there was pro-
duced L - aspartyl - L. - phenylalanine iso-
propyl ester. This compound exhibited a
double melting point at about 180—181° and

232-235°,

: EXAMPLE 10

To a solution of 2.2 parts of 8 - benzyl-
N - benzyloxycarbonyl - L - aspartyl - L -
phenylalanine tcrtlmy ‘butyl ester in 75 parts
by volume of 759%
0.2 past of palladmm black metal catalyst,
and that reaction mixture was shaken with
hydrogen at atmospheric pressure and room
temperature for about ome hour. Following
that reaction period, the catalyst was removed
by filtration, and the solvent was cvaporated
under reduced pressure to afford 2 solid resi-
due. That residue was dissolved in hot water,
then is 1yoph111sed to afford L - aspartyl - L~
phenylalanine- tertiary butyl cster, meltmg at
about 143—148° ‘

EXA‘V!PLE 11

When an equivalent quantity of DL -

phenylalanine methyl ester was substituted in
the procedure of Example 1, there was pro-
duced a mixture of § - benzyl N - benzyl-
oxycarbonyl - L - aspartyl - L - phenyl-
alanine methyl ester and S ~ benzyl N -

acetic acid was added .

65

&
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100

benzyloxycarbonyl - L - aspartyl - D -

phcnyla.amne mcthyl ester.

EXAMPLE 12 '

The substitution of an equivalent quanmy
of N - benzyloxycarbonyl - DL - aspartic
acid « - p - nitrophenyl, 8 - benzyl diester
in the procedure of Ex ample 1 afforded a
mixture of 8 - benzyl N - benzyloxycar -
bonyl - L - aspartyl - L - phenylalanine
methyl ester and B - benzyl N - benzyl-
oxycarbony! -~ - aspartyl - - phenyl-
ala.nmc methyl ester

EXAMPLE 13

The substitution of equivalent quantities
of N - benzyloxycarbonyl - DL - aspartic
acid « - p - nitrophenyl, 8 - benzyl diester
and DL - phenylalanine methyl ester in the
procedure of Example 1 resulted in a mix-
ture of B - benzyl N - benzyloxycarbonyl-
DL - aspartyl - DL. - phenylalanine methyl

105
110

115

120
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EXAMPLE 14

" By substituting an equivalent qaanttty of

the mixture of ,B benzyl N - benzyloxy -
carbonyl - L. -aspartyl - L - phenylalanine

. methyl ester and 8 - benzyl N - benzyloxy-

carbonyl - L - aspartyl D - phenylalanine

methyl ester and otherwise praceeding accord- .

ing to the processes of Example 6, there was
produced a mixture of L - aspantyl -L-
phenyl - alanine methyl ester and L - aspartyl-
D - phenylalanine methyl ester.

EXAMPLE 15
"When an equivalent quantity of the mix-

" ture of B - benzyl N - benzyloxycarbonyl-

20

25

30

- 35

L - aspartyl - L - phenylalanine methyl ester
and B - benzyl N - benzyloxycarbonyl -
D - aspartyl - L - phenylalanine methy!
ester .was substituted in the procedure of
Example 6, there was produced & mixture of

L - aspartyl - L - phenylalanine methyl

ester and D - aspartyl - L - phenylalanine
methyl ester. -

F.XAMPLE 16
The substitution of an equivalent quan’uty

of the mixture of 8 - benzyl N - benzyloxy-

carbonyl - DL - aspartyl - DL - phenyl -
alanine roethyl ester and S-benzyl N-benzyl-
oxycarbonyl - DI - aspartyl - LD - phenyl-
alanine methyl ester in the procedure of
Example 6 resulted in a mixture of DL -
aspartyl - DL - phenylalanine methyl ester
and DL - asparty] - LD - phenylalanine
methyl ester.

WHAT WE CLAIM IS:—
1. A sweetening composition comprising a

- compound of the general formula

40

45

50

' HoN—CH~~CONH~—CH—COCR

~ CHaCOOH CHQ——_Q

wherein R is an alkyl radical contamnng from
1 to 7 carbon atoms and the stereochemical
configuration is DL-DL, L-L, DL-L, or
L-DL and an edible material.

2. A sweetening composition comprising a

_compound of the general formula .

—COO0R

'Hsz-TH—-CONH—-T‘V
CHQCOOH CHQ""——{:\>

wherein R is an alkyl radical containing from
1 to 7 carbon atoms and the stereochemical
configuration is DL-DL, L-L, DL-L or L-DL
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A composition as claimed in any one
of the preceding claims wherein the com-

pound is L - aspartyl - L - phmylalanme

methyl ester.

4. A composition as claimed in any one
of the preceding claims 1 or 2 wherem the
compound is I, - aspartyl - L - phenyl -
alanine ethyl ester. '

5. A composition as claimed in any one of
the preceding claims 1 or 2 wherein the
compound is L - aspartyl -~ L. - phenyl -
alanine n - propyl ester. = -

6. A composition as claimed in any one
of the preceding claims 1 or 2 wherein the
compound is L - aspartyl - L - phenyl -
alanine isopropyl ester.

-7. A composition as claimed in any one
of the preceding claims 1 or 2, wherein the
compound is L - aspartyl - L - phenyl -
alanine tertiary butyl estet. :

8. A method for sweetening edible materials
which comprises adding thereto a compound
cf the general formula .

HaN_--—CH_—-CONH—— H-—COCR

CHRCOOH CHQ————-@

wherein R is an alkyl radical containing from
1 to 7 carbon atoms and the stereochemical
configuration is DL-DL, L-L, DL—L or
L-DL.

9. A method for swectemng edible materlals
which comprises adding thereto a composi-

" tion comprising a compound of the gemeral

formula

HyN—CH—CONH—CH~—~COCR _

. CHpCOOH CHQ"'_“"@

wherein R is an afkyl radical containing from
1 to 7 carbon atoms and the stereochemical
configuration is DL-DL, L-L, DL-L or
L-DL and a non-toxic sweetening agent car-
rier therefor. - '

10. A method .as claimed in claim 8 or
9 wherein the compound is L. - aspartyl -
L - phenylalanine methyl ester.

11.' A method as claimed in claim 8 or
9 wherein. the compound is L - aspartyl -
‘L - phenylalanine ethyl ester.

12. A method as claimed in claim 8 or
9 wherein the compound is L - aspartyl -
L - phenylalanine n - propyl ester,

13. A method as claimed in claim 8 or
9 wherein the compound is L - aspartyl -
L - phenylalanine isopropyl ester,
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14, A method as claimed in claim 8 oo = = ELKINGTON AND FIFE,
9 wherein the compound is I - aspariyl - Chartered Patent Agents,
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P ERRATA
SPECIFICATION No. 1,152,977

o . S Page 3, line 13, delete “and L - aspartyl - L -
ST S phcnylalamne” substitute; “of citric acid,
: T -~ .04 part of imitation”

Page 3, line 103, after “B-" insert “benzyl N->
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