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and 2-chloro-5-nitrobenzotrifluoride (42 g., 0.186 mole) was
added dropwise with stirring. Stirring was continued for an
hour at room temperature and the alkaline mixture acidified
with 6/ hydrochloric acid to give a yellow solid. The golid
wag disgolved in 150 ce. of ether, the ether solution extracted
with 100 ce. of 5% aqueous sodium hydroxide, then with
100 ce. of water, and both aqueous extracts were discarded.
On evaporation of the ether, a yellow material precipitated.
The solid erystallized from hot methanol to yield 33 g. (90%)
of a substance believed to be 2,2’-bistrifluoromethyl-4,4’-
dinitrodiphenyl ether, m.p. 141-141.5°. The expected prod-
uet, the benzyl ether of 2-hydroxy-3-nitrobenzotrifluoride,
was not detected.

Anal. Caled. for OuHcNQO:,FLI C, 4244, H, 153, N, 707,
mol. wt., 396. Found: C, 42.01; H, 1.64; N, 7.75; mol. wt.
{Rast}, 410.

2-Amino-b-hydrozybenzolrifluoride. 2-Nitro-5-hydroxyben-
zotrifluoride’? (40 g.), dissolved in 100 cc. of 959 ethanol,
was reduced by hydrogen using 0.5 g. of 59 palladium on
charcoal. The mixture was shaken for 3 hr. at room tempera-
ture. The solvent was removed leaving a residue which was
recrystallized from 959 ethanol to yield 29.5 g. (869%,) of 2-
amino-§-hydroxybenzotrifiuoride, m.p, 154.5-155.5°.

Anal, Caled, for C:HNOF;: C, 47.46; H, 3.42. Found: C,
47.41; H, 3.64.

Meerwein condensation pathway for amino acids. Sodium
acetate (8.6 g, 3.0 g. of cuprie chloride, 7.2 g. of aerylic
acid, and 75 ce. of acetone were placed in a 500-ec. round
hottomed flagk containing a magnetic stirring bar. The
flagk wae partially immersed in 2 Dry Ice-acetone bath and
the mixture was stirred. Twenty cubic centimeters of coned.
hydrochloric acid and 10 ec. of water were added to 17.7 g.
{0.1 mole) of 2-amino-5-hydroxybenzotrifluoride in a beaker
which was also partially immersed in a Dry Ice-acetone
bath. A eold solution of 7.0 g. of sodium nitrite in 20 cc. of

7(i7) Bupplied by Maumee Chemical Co., Toledo, Ohio.
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water was added dropwise while the mixture was stirred, the
temperature being kept below 0° during the addition.
The diazotized mixture was quickly added to the contents of
the flask and the system connected to a mercury-bubble
counter. The mixture turned green during the addition.
The Dry Ice-acetone bath was removed, the system allowed
to warm to room temperature and the mixture stirred for 4
hr. during which time nitrogen was evolved. Genenally,
bubbling ceased within 2 hr. after the bath had been re-
moved. The contents of the flask were shaken with 158 ce.
each of ether and water, the aqueous layer discarded, and 150
cc. of 109, aqueous sodium hydroxide added to the ether
solution. The ether extract was discarded, the alkaline solu-
tion acidified with 6N hydrochloric acid and 200 ce. of ether
added to the agueous mixture. The aqueous layer was sepa-
rated and the ether was evaporated by air blowing. This was
continued until the odor of acrylic acid wae no longer evi-
dent. The residue was dissolved in 300 cc. of eoned. agueous
ammonium hydroxide and the solution placed in a 500-ce.
round bottomed flagk, which was stoppered. The flask and
contents were shaken occasionally over a 4-day period. The
contents of the flagk were poured into an Erlenmeyer flagk
and heated on a steam bath while air was blown over the
golution until the odor of ammonia eould no longer be de-
tected. The mixture was concentrated to 50 cc., powdered
chareoal added and the mixture filtered. A double volume of
959, ethanol was added znd the solution placed in » refriger-
ator. 2-Trifluoromethyltyrosine precipiiated within 24 hr.
After washing with cold absolute ethanel and drying, there
was obtained 4.25 g. (17%) of this amine acid, m.p. 212-
225° dec.; positive ninhydrin and Millon tests.

Angl. Caled. for CooHioNO.Fa: C, 48.20; H, 4.05; N, 5.62.
Found: C, 48.36; H, 4.54; N, 5.51.

Ulirariolet Specira. The ultraviolet spectra were obtained
on a Beckman DDK-2 spectrophotometer.

Curcaco 16, ILn.
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The use of a-amino-y-butyrolactone and its derivatives for the synthesis of homoseryl and of N-homoserine peptides
was investigated. Mixed homosery! and N-homoserine peptides, peptidolactones and unsymmetrically substituted diketo-
piperazines of homoserine, as well as polymers of mixed N-homoserine dipeptides were synthesized.

Homoserine (a-amino-y-hydroxybutyric acid), a
precursor of methionine and of threonine,® was
found as a bacterial degradation product of canav-
anine.* Virtanen and co-workers isolated homo-
serine from germinating pea seeds® and showed that
in certain plants it occurs in peptide bound form.¢
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peptides. The preparation of the latter is compli-
cated by the ready lactonization of this acid and of
its reactive derivatives.

In this paper we describe the synthesis of homo-
serines peptides based on its lactones. N-Acylated
lactones of homoserine were found active enough
to react through their carbonyl, while in the free
aminolactone the carboxyl and the hydroxyl groups
were sufficiently protected by the lactone bond to
allow produetion of a peptidic bond with the amino
group.

Interaction between a-benzamido-y-butyrolac-
tone and glycine ethyl ester led to aminolysis of
the lactone with formation of the peptide bond,
vielding N-benzoylhomoserylglycine ethyl ester. In
the actual preparation, a-carbobenzoxyamino-y-
butyrolactone served as the homoserine component
and sodium salts of amino acids in alcoholie solu-
tion constituted the second component. N-carbo-
benzoxyhomoseryl peptide (I) (¢f. Table I) were
obtained, which on hydrogenation yielded the free
homosery! peptides (II) {¢f. Table II).

0——CO0 R

é | HL.NCHCOOH
H,CH,CH —————— HOCH,CH,CHCONHCHCOOH
I C:HiONa
CbzoNH I ChzoNH R
l Hs/Pd
HOCHzCHz(I}HCONH(’}HCOOH
II NH. R

While the N-acylated lactones of homoserine
coupled easily with amino acids, «-azido-,!! «-
phthalimido-'? and a-dibenzylamino-y-butyrolac-
tone!? were found to be inert under similar con-
ditions. The inertness of the latter lactones can be
explained by inhibition due to steric hindrance
exerted by the N-masking groups.!* The o-N-
acyl group, on the other hand, increases the reac-
tivity of the lactonic carbonyl, apparently because
of the imide’s tautomery in the a-acylamido group
causing electron deficiency on the lactonic car-
bonyl, thus strengthening the nucleophilic attack
on the latter.

For the synthesis of N-peptides of homoserine,
a-amino-y-butyrolactone was employed.

a-Amino-y-butyrolactone hydrobromide was
coupled with an N-carbobenzoxyamino acid by the
mixed anhydride method,!* yielding N-carbobenz-
oxypeptidolactones (III) (¢f. Table III). On
catalytic hydrogenation of III in the presence of
water and triethylamine, simultaneous decarbo-

(11) M. Frankel, Y. Knobler, and T. Sheradsky, J. Chem.
Soc., 3642 (1959).

(12) M. Frankel, Y. Knobler, and T. Sheradsky, Bull.
Research Council Israel, 7A, 173 (1958).

{13) T. Sheradsky, Y. Knobler, and M. Frankel, J. Ory.
Chem., in press.

(14) R. H. Boissonas, Hely. Chim. Acla, 34, 874 (1951);
J. R. Vaughan and R. L. Osato, J. Am. Chem. Soc., 73,
553 (1951).
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0——Co T 0——C0
((; é CbsoNHCHCOOCOOC:Hs | |
H.CH.CH » CH,CH,CH
(CyHshaN
HBr-NH. R(EHCONH
CbzoNH III

H./Pd; HCl/

l H:/Pd; (C:H:)iN

0——CO H.NCHCONHCHCOOH
éH;CHzéH v {{ lCHZCHZOH
RCHCONH

HCl- I'\IH, v

benzoxylation and ring opening took place, and free
N-peptides of homoserine (IV) (¢f. Table IV) were
obtained. Hydrogenation with retention of the
lactonic structure, in the presence of hydrochloric
acid, gave peptidolactones hydrochlorides (V).

Removal of the carbobenzoxy rest of IIla in a
neutral medium set free the intermediate pepti-
dolactone (VIa), which subsequently underwent
intramolecular aminolysis. The lactonic ring opened
under production of a cyelic mixed dipeptidic
anhydride of homoserine with the second a-
amino acid. Unlike the usual preparation of an-
hydrides from two different amino acid esters,
resulting in a mixture of substituted diketopipera-
zineg build up from one and from both starting
amino acids, this method yields pure 3-(8-hydroxy-
ethyl)-6-alkyl-2,5-diketopiperazines (VII) only (cf.
Table V),

O———-CO 0 —-CO
! | f |
CH,CH;CH H-/Pd CH,CH,CH
— 1 —_
RCHCONH R((HC()NH
|
CbzoNH TIlla NH, VIa
le()—NH
HOCH.CH,CH (‘?HR
VII NH—CO
O—-—=C0O O0——CO
! | Hy/Pd | !
CHzCH,(lJH — —> CHzCHzCIH —>
CbhzoNH(CH.)sCONH H.N(CH2).CONH
IIIb VIb
H[HN(CH-;)..CONHCHCO]OH
HOCH,CH, x
VIIIa. n = 2; x = 25-30
b.n=3;x =20
c.n=5;x =10

In peptidolactones with the free amino group
located otherwise than in the a-position (IIIb),
thus eliminating the possibility of forming 6-
membered anhydrides, an intermolecular ami-
nolysis took place, resulting in long chain poly(N-
homoseryl dipeptides). Hydrogenation of a-{(carbo-
benzoxy-g-alanylamido)-y-butyrolactone followed
by refluxing the intermediate a-(8-alanylamido)-v-
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butyrolactone (VIb) in ethanol yielded poly(s-
alanylhomoserine) (VIIIa) of an average chain
length of twenty-seven dipeptide units. Similar
treatment of a-(y-carbobenzoxyaminobutyramido)-
vy-butyrolactone afforded poly(y-aminobutyrylho-
moserine) (VIIIb) of an average chain length of
twenty dipeptide units. The degree of polymeriza-
tion seems to decrease with elongation of the
comonomeric chain, thus under identical condi-
tions poly(e-aminocaproylhomoserine) (VIIIc) was
obtained with an average chain length of ten
dipeptide units. With decreasing chain length, the
polymeric products become softer, glass-like and
elastie, and dissolve in cold water.

The combination of both methods presented here
for the synthesis of homoseryl and of N-homoserine
peptides, by treating the amino and the carboxyl
group of o-amino-y-butyrolactone consecutively,
enables a stepwise peptide synthesis containing
homoserine as linking unit. Thus, e. g., interaction
between « - carbobenzoxyglycylamido - v - butyr-
olactone and alanine sodium salt yielded ecar-
bobenzoxyglycylhomoserylalanine (IX), and finally
glyeylhomoserylalanine (X).

o——co
é} (‘; H,N(’:Hcoon
H,CH.CH —_—
CyHiONa
CbzoNHCH,CONH
CH;,
CbzoNHCHgCONHCHCONHéHCOOH
IX (EH.CH,OH
lH:/Pd
CH,
HzNCH;CONHCHCONHéHCOOH
X H,CH,OH

An important advantage of the method presented
here is the faet that the peptides are prepared by
using intermediates of the homoserine synthesis,
thus omitting the need for the preparation of the
acid itself and subsequently of protected derivatives
of the latter,

The further extension of the aminolactone
method including synthesis of optically active
compounds is under investigation.

EXPERIMENTAL

N-Benzoylhomoserylglycine ethyl ester. Glycine cthyl ester
hydrochloride (7 g., 0.05 mole) was dissolved in ethanol
(50 ml.), and sodium (1.15 g., 0.05 g.-atom) in ethanol (20
ml.) was added with cooling (ice galt bath). Sodium chloride
was filtered off, the filtrate added to a solution of o-
benzamido-v-butyrolactone® (10.25 g., 0.05 mole) in etha-
nol (150 ml.) and left at room temperature for 1 week. It
was filtered from salt and polymeric product, and concen-
trated in vacuo. After addition of ether and filtration, the
product was precipitated with petroleum ether (b.p. 40-60°).
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It (5.5 g., 36%) was recrystallized from ethanol-petroleum
ether, m.p. 114-115°, ‘

Anal. Caled. for C:HxN.Os: C, 58.4; H, 6.5; N, 9.1;
0OC.H;, 14.5. Found: C, 58.4; H. 6.7; N, 8.0; OC,H,, 14.7.

N-Benzoylhomoserylglycine.  N-Benzoylhomoserviglycine
cthyl ester (1.5 g.) was dissolved in 10 ml, of 1N sodium
hydroxide solution and left to stand at room temperature
for 0.5 hr.,, then acidified with dilute hydrochloric acid and
left in the cold. After 1 week the crystals formed (0.75 g,
559%,) were collected and recrystallized from ethanol-
ether—petroleum ether, m.p. 153-154°.

Anal. Caled. for C,\H,yN:Oy: C, 55.7; H, 5.7; N, 10.0.
Found: C, 55.6; H, 6.0; N, 9.7.

N-Carbobenzoxyhomoseryl peptides {1). The following pro-
cedure for the preparation of N-carbobenzoxyhomoseryl-
alanine is typical for the coupling of a-carbobenzoxyamino-y-
butyrolactone with amino acid sodium salts. The carbo-
?enzoxyhomoseryl peptides thus obtained are listed in Table

A solution of sodium (0.46 g., 0.02 g.-atom) in ethanol
(60 ml.) was added to a suspension of alanine (1.8 g., 0.02
mole) in absolute ethanol (100 ml.}). When most of the ala-
nine dissolved, a-carbobenzoxyamino-+y-butyrolactone? (4.6
g., 0.02 mole) was added and the solution was refluxed for
4 hr. After evaporation n vacuo the regidue was dissolved
in water, unchanged lactone filtered off, and the solution
acidified with 129, hydrochloric acid. The precipitate was
dissolved in aqueous sodium bicarbonate, more unchanged
lactone filtered off and the product of the type I (3.8 g,
58%,) was precipitated by acidification in the cold. Recrys-
tallized from water it melted at 163°.

1-Propanol eould be used instead of ethanol without
change in yields. With methanol or 1.butanol yields were
much poorer.

Homoseryl peptides (11). The peptides freed as described
below for homoserylalanine are listed in Table II.

N-Carbobenzoxyhomoserylalanine (3.2 g.} was dissolved
in methanel (100 ml.). Palladium black {§.1 g.} was added
and the mixture hydrogenated for 4 hr. at 3 atm. The cate-
lyst was removed by filtration and the solvent distilied off
1n vacuo. The residue was recrystallized from water-acetone
(1.9 g, 100%), m.p. 184-185° dec. X

a-Amine-y-bulyrolactone hydrobromide was prepared by &
method previously described,’’ modified for larger quanti-
ties. Crude o-azido-y-butyrolactone {137 g.) was dissolved
in glacial acetic acid (500 ml.) and dry hydrogen bromide
was passed through for & hr, The precipitate was collected
and washed with ether, It weighed 75 g., m.p. 223-224°.

Carbobenzoxypeptidolactones (II1). The following proce-
dure for the preparation of a-carbobenzoxyglyeylamido-y-
butyrolactone is typical for the preparation of the carbo-
benzoxypeptidolactones listed in Table III.

A solution of carbobenzoxyglycine (10.5 g., 0.05 mole)
and triethylamine (5.1 g., 0.05 mole) in toluene (100 ml.}
was cooled to —5°, ethyl chloroformate (5.4 g., 0.05 mole)
added, and the mixture stirred in the cold for 20 min. A
solution of a-amino-y-butyrolactone hydrobromide (9.1
€., 0.05 mole) and triethylamine (10.2 g., 0.1 mole) in chloro-
form (100 ml.) was added. Stirring in the cold was continued
for 15 min. and the mixture left overnight at room tempera-
ture. The precipitated salt, sometimes mixed with a portion
of the product, was filtered off and the water insoluble por-
tion collected. The mother liquor was washed with water
then with aqueous sodium bicarbonate, dried (magnesium
sulfate), and evaporated ¢n vacuo. Crystallized from water,
the product (8.6 g., 669,) melted at 108°.

N-Peptides of homoserine (IV). These peptides are pre-
pared as described below for glycylhomoserine and are listed
in Table IV.

a-Carbobenzoxyglycylamido-y-butyrolactone (1.45 g.)
was dissolved in 75 ml. of 50% aqueous ethanol. Triethyl-
amine (5 ml.) and palladium black (0.2 g.) were added and
the mixture hydrogenated for 2 hr. at 3 atm. The catalyst
was filtered off and the solvent evaporated in vacuo below
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TABLE 1
N-CARBOBENZOXYHOMOSERYLPEPTIDES (I)
HOCHgCHz("JHCONHCHCOOH
CbzoNH R
Yield, c H N
Amino Acid- M.P. % Formula Caled. Found Caled. Found Calcd. Found
pL-Alanine 163 58 C1sH20N2Os 556.6 55.6 6.2 6.1 8.6 8.6
G-Alanine 125-127 42 C1sH20N,0s 55.6 55.8 6.2 6.2 8.6 8.3
L-Leucine 0Oil 49 CiaH16N 205 59.0 58.6 7.1 7.2 7.7 7.3
pL-Phenylalanine 144-146 62 CuHzuN:0s 63.0 62.8 6.0 5.8 7.0 6.9
DL-Serine 128-129 44 CHzN:07 52.9 52.9 5.9 5.6 8.2 8.0
TABLE 1II
HoMoserYL PEPTIDES (II)
HOCH.CH,CHCONHCHCOOH
NH, R
M.P, C H N (Kjeldahl) N (Van Slyke)
Amino Acid- Dec. Formuls Caled. Found Caled. Found Caled. Found Caled. Found
pL~Alanine 184-185 C:HiN.0Oy 44.2 44.3 7.4 7.4 14.7 14.5 7.4 7.2
B-Alanine 187-188  C:HuN:O, 44.2 44 .4 7.4 7.6 14.7 14.4 7.4 7.5
1~Leucine 2132156  CicHaoN:2O« 51.7 51.9 8.6 8.7 12.1 12.2 6.0 6.0
pr-Phenylalanine 209210 CisH;sN.O4 58.6 58.8 6.8 6.9 10.5 10.2 5.3 5.3
DL-Serine 181-185  CrHiN:Os 40.8 40.2 6.8 7.0 13.6 13.6 6.8 7.1
TABLE III
CARBOBENZOXYPEPTIDOLACTONES (IIT)
0 CO NHCbzo
(‘JH,CHgéHNHCOéHR
Yield, c H N
Amino Acid- M.P. % Formula Caled. Found Caled. Found Caled. Found
pL-Alanyl 162 73 CisHisN20s 58.8 58.7 5.9 6.0 9.2 9.4
g-Alanyl 146-147 61 C1:H1aN20s 58.8 58.9 5.9 5.8 9.2 9.4
y-Aminobutyryl 107 52 C1eH20N:0s 60.0 60.5 6.3 6.5 8.8 8.6
e Aminocaproyl 92-93 73 Ci1sHzuN:05 62.1 62.1 6.9 6.5 8.0 7.8
Glyeyl 108 66 C1H,6N,;05 57.5 57.2 5.5 5.5 9.6 9.6
pL-Phenylalanyl  134-135 56 CaHN:0; 66.0 66.4 5.8 6.1 7.3 7.5
TABLE IV
N-Pepr1iDES OF HOMOSERINE (IV)
H,.NCHCONHCHCOOH
R H,CH,OH
M.P., Yield, C H N (Kjeldahl) N (Van Slyke)
Amino Acid- Dec. % Formula  Caled. Found Caled. Found Caled. Found Caled. Found
pr-Alanyl 201-202 38 C-H,,N,;0, 44 .2 44.3 7.4 7.5 14.7 14.8 7.4 7.3
8-Alanyl 190-191 85 CHN:0, 44.2 44.0 7.4 7.4 14.7 4.4 7.4 7.1
Glyeyl 194-196 30 CeH12N,0, 40.9 40.7 6.8 7.1 15.9 15.6 8.0 8.3
pL-Phenylalanyl 202 25  CuH;sN,O 58.6 58.4 6.8 6.9 10.5 10.2 5.3 5.1

40° to a small volume. Acetone was added, the precipitated
oil was dissolved in water and precipitated again with ace-
tone. After standing overnight in the cold it erystallized
in needles (0.6 g., 30%), m.p. 194-196° dec.

Longer hydrogenation time or evaporation to dryness
gave only the diketopiperazines VII. The formation of VII
from the competitive free peptidolactone Vla is responsible
for the low yields of the dipeptides IV.

a-Glycylamido-v-butyrolactone hydrochloride (V. R = H).
a-Carbobenzoxyglycylamido-y-butyrolactone (1.45 g.) was

dissolved in ethanol (50 ml.), concd. hydrochloric acid (1
ml.) and palladium black (0.1 g.) were added and the mix-
ture hydrogenated for 4 hr. at 3 atm. The catalyst was
filtered off and the solvent removed in vacuo. Crystallization
of the residue from ethanol-ether afforded the product (0.8
g., 40%), m.p. 179-182°,

Anal. Caled. for CsH1N,O;Cl: C, 37.0; H, 5.7; N (Kjel-
dahl), 14.4; N (Van 8lyke), 7.2. Found: C, 36.7; H, 5.9;
N (Kjeldahl), 14.6; N (Van Slyke), 7.4.

a-Alanylamido-y-butyrolactone hydrochloride (V. R =
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TABLE V
3-(8-HYDROXYETHYL)-6-ALKYL-2,5-DIKETOPIPERAZINES ( VII)
CO——-I\II H
HOCHzCHz(J}H CHR
NH—CO
C H N
R Amino Acid M.P. Formula Caled. Found Caled. Found Caled. Found
H Glyecine 162 CeH1oN20s 45.6 45.6 6.3 6.3 17.7 17.6
CH,; prL-Alanine 178 CrH;sN,04 48 .8 48.7 7.0 7.0 16.3 16.2
CHC; pr-Phenylalanine 215 CraHy6N 2O 62.9 63.1 6.5 6.9 11.3 11.2

CH;) was prepared as above, yield 339, m.p. 225-228°
(dee.).

Anal. Caled. for C-HppNzO5Cl: N (Kjeldahl), 13.4; N
{Van Slyke), 6.7. Found: N (Kjeldahl), 13.6; N (Van Slyke),
6.7

3.{-Hydrozyethyl )-6-alkyl-8,5-diketopiperazines (VII).
The following procedure is general for the synthesis of sub-
stituted diketopiperazines build up from homoserine and a
different a-amino acid, listed in Table V.
a-Carbobenzoxyglycylamido-v-butyrolactone (2.9 g.) was
dissolved in ethanol (100 ml.), palladium black (0.1 g.)
added and the mixture hydrogenated for 4 hr. at 3 atm. The
catalyst was removed by filtration, the filtrate refluxed for
10 br. and evaporated 4n vacuo. The residue was crystallized
from ethanol-ether-petroleum ether to give the diketo-
piperazine of type VII (0.7 g., 92%), m.p. 162°.

Poty(p-alanylhomoserine) (VIIla). a-(Carbobenzoxy-g8-
glanylamido)y-butyrolactone (1.35 g.) was dissolved in
ethano! (50 ml.) and palladium black (0.1 g.) added. The
mixture was hydrogenated for 4 hr. at 3 atm. and the cata-
lyst filtered off. The solution was refluxed for 20 hr. during
which time the polymer separated. Scluble in boiling water,
in hot aeetic acid, precipitable from water-acetone, It (0.6
g, 70%) decomposed at 325-330° without melting,

Anal. Caled. for {(C-H1aN:Oe)»: C, 48.8; H, 7.0; N, 16.3.
Found: C, 48.6; H, 6.8; N (Kjeldahl), 15.9; N (Van Slyke),
0.3,

The terminal nitrogen value indicates an average chain
length of 27 dipeptide units.

Poly( y-amsnobutyrylhomoserine) (VIIIb). The polymer
was prepared in the same way ag VIIIa, starting with a-(v-
sarbobenzoxyaminobutyrylamido)-y-butyrolactone. It de-
composes at 280-200°, Its properties are similar to VIITa.

Anal. Caled. for (CsHiN2Os):: N (Kjeldahl), 15.1; N
(Van Slyke, z = 21), 0.36. Found: N (Kijeldahl), 15.2; N
(Van 8lyke), 0.35.

Poly( eaminocaproythomoserine) (VIIIe) was prepared as
deseribed for the former polydipeptides, starting with a-(e
carbobenzoxyaminocaproylamido )}-y-butyrolactone. The
product was obtained by evaporation of the ethanolic poly-
merization solution, as soft, glassy, elastic fiber forming
mags. It was soluble in eold water, acetic scid, and alechol.
Tt precipitated from acetic acid and ether, but could not be
crystallized as the former polymers. The crude product has
an average chain length of ten units, as indicated by the
terminal nitrogen values.

Carbobenzozyglycylhomoserylalanine (1X). «-Carbobenz-
oxyglycylamido-vy-butyrolactone (2.9 g., 0.01 mole} was
added to a solution of sodium (0.23 g., 0.01 g. atom)} and
alanine (0.89 g., 0.01 mole) in 50 ml. of ethanol and the solu-
tion refluxed for 4 hr. The ethanol was removed i vacuo and
the residue dissolved in water. Acidification with 129 hydro-
chlorie acid precipitated an oily material, which wsas re-
precipitated from ethyl acetate—petroloum ether giving a
semisolid product (2.5 g., 656%).

Anal. Caled. for CHy;N;O: N, 11.0. Found: N, 10.9.

Glycylhomoserylalanine (X). IX (1.7 g.) was dissolved in
methanol (50 ml.), palladium black {0.05 g.) added and the
mixture hydrogenated for 4 hr. st 3 atm. After removal of
the catalyst and evaporation of the solution in vacue, the
residue was crystallized from water-acetone yielding the free
tripeptide (X)) (1 g., 80%), m.p. 188-190° dec.

Anal. Caled. for CeHp:NyQs: N (Kjeldahl), 17.0; N {Van
Slyke), 5.7. Found: N (Kjeldahl), 16.7; N {(Van Slyke)}, 5.6.
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