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[4-Norvaline]-oxytocin,

[1-deamino,4-1orvalinel-oxytocin,

[4-norleucine]-oxytocin, aud [l-deamino,4-1or-

leucine]-oxytocin have been synthesized from the requisite protected polypeptide precirsors, which were prepared
by the stepwise p-uitrophenyl ester method. The compouuds were isolated by countercirrent distiibution
followed by partition chromatography on Sephadex G-25 and then tested for a unmber of pharmacological

activities.

The avian vasodepressor poteicies were found to be 99, 128, 51, and 53 units/mg, respectively;

the oxytocic potencies 61, 56, 20.5, and 12.8 units/mg, respectively; aud the milk-ejecting potencies 182, 134,

87, and 50 units/mg, respectively.
or negligible.

The present communication is an extension of our
work on the replacement of the glutamine residue at
position 4 of oxytocin (Figure 1) by aliphatic amino
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Fignre 1.—Structure of oxytoein with numbers indicating the
position of the individual amino acid residues.

acid residues. We present here the synthesis and phar-
macological activities of [4-norvalinel-oxytoein, [4-
norleucine J-oxytocin, and their deamino analogs. For
the synthesis of these compounds the methods used
were patterned after those employed for the preparation
of [4-valine]-oxytocin and [i-deamino,4-valinel-oxy-
tocin.?  The present analogs were isolated by counter-
current distribution® and were further purified by
partition chromatography* on Sephadex G-25.

The four-point assay design® was used for measure-
ment of the pharmacological activities against the USP
posterior pituitary reference standard. Avian vaso-
depressor assays were performed on conscious chickens
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The antidinretic and pressor activities of all four analogs were extremely low

according to the procedure employed by Munsick,
et al® Oxytocic assays were performed on isolated
uterl from rats in natural estrus according to the method
of Holton,” as modified by Munsick,® with the use of
magnesium-free van Dyke-Hastings solution as the
bathing fluid. Milk-ejecting activity was measured on
anesthetized rabbits by the method of Cross and
Harris,® as modified by van Dyke, et al.,' and by
Chan.’' Rat pressor assays were carried out on anes-
thetized male rats as deseribed in the U. 8. Pharmaco-
peia.'? Assays for antidiuretic activity were performed
on anesthetized male rats according to the method of
Jeffers, et al.,'® as modified by Sawyer.'* The potencies
so obtained for [4-norvalinel-oxytocin, [4-norleucinel-
oxytocin, [l-deamino,4-norvaline]-oxytocin, and [1-
deamino 4-norleucine ]-oxytocin are presented in Table T
along with corresponding data for related analogs of
oxvtocin and deaminooxytocin.

As can be seen from Table I, as the length of the
straight-chain amino acid substituent increases from
glycine to a-aminobutyric acid, the avian vasodepressor,
oxytocie, and milk-ejecting potencies of the analogs
also increase. Further increases in chain length result
in decreased potencies. The [4-norleucine]-oxytocin is
even less potent than [4-alaninel-oxytocin. It will also
be noted that in the corresponding deamino series of
analogs there is a progressive decrease in potencies as
the chain length is increased from that of a-amino-
butyric acid to that of norleucine.

Of the three oxytocin analogs in Table I with
branched-chain amino acids in position 4, the [4-
valine]-oxytocin is far more potent than [4-isoleucine]-
oxytocin and [4-leucine ]-oxytocin with respect to avian
vasodepressor, oxytocic, and milk-ejecting activities,
with [4-leucinel-oxytocin being the least potent. [4-
Valine ]-oxytocin is also considerably more potent than
the straight-chain analog [4-norvalinel-oxytocin. On
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the other hand, there 1s not mueh difference in the degree
of these activities exhibited by [4-leueine J-oxytoein and
[4-norleucine j~oxvtoein.

Ax =hown in Table I, when the umino group of [4-
vahne [-oxyvtoein is replaced by hydrogen ({1-deamino.4-
valine -oxytocing, the avian vasodepressor and oxy-
tocie potencies <how a dramatic incrense similar to the
merease  from oxytoein to deamino-oxytoeimn.  Thix
difference in potencey 1= also <hown between the [4-
wsolencine J- and [4-leweine Foxytocin and their denmino
anndogs.  However, in the case of the norvaline and
norleucine compounds there 15 no significant difference
i potency between the oxytoein and deamino-oxytocin
atlogs,

As shown in Table I, the norleucine and norvaline
astdogs of oxytocin and deamino-oxytoein possess very
low or neghgible pressor and antidiuretic potencies.

It ix to be noted that [4-leueine j-oxytocin (Table I)
did not show any antidiuretie activity but. surprisingly.
exhibited diuretic effeet instead.  As reported by
Chan, Hruby, Flouret, and du Vigneaud.? {4-leucine |-
oxytocin was found to possess not ony a potent diurctic
cffect but alzo n potent natriuretie effect.  Further-
more. 1t antagomzed the antidinretic activity of argi-
nine-yasopressin.

i

Experimental Section ¢

p=Nitrophenyl N-Benzyloxycarbonylnorvalinate.——A =tirred
solittion of 3.87 ¢ of N-benzvloxvearbouvinorvaline' and 2.52 ¢

(1) WYL Cllaa, VL
161, 281 i 1468,

(103 A 1eellig podits wer correcled capillary melling pollds ald were
(uhen ot a ‘Thomas—Hoovin melting point apparatus. Where analyses are
aulicaled on)y by syvmbols of 1he elements, analytical results obtained tor 1he
elemelids were Witliwe £ 044, of 1he theoretieal values.  All proterted pep-
Vedes were dricd Voceotstan weigld cver 12Op nnder vaecam al T Lefore

Dy, 0 Paared onl V. da Vigneaad, Seleaee,

vields weee deteymined,
AT )L Ueldren, Nippoa Ragalow Zasehs, 82, 109 11961
56, 112884 i 1062,

Chen. L Thatr.,

WXL Chan and Vo da Vigneand, Erdocrinology, 71, 977
X0 Drabarek, J. Geis Chen. Soc., 86,4477 (19641,
SV du Vigneaud, CoS0 Denuing, Jr., S0 Drabarek, and WO Y.

Approximate valnes were
SBONL Ferrier, D). Jarvis, and V. dn Vig-
CIE Pakashima, V. Jo Hruby,

af p-uitrophenol e 54 il of FtOAe was cooled i dee, and 5.0 ¢
of DCT wax added.  After 4.5 lir AcOH (5 dropsy was added, aud
after 15 min the dievelohexyluren {ormed was filtered off and
washed with F10Ae. The filtrate and washings were combined
and concentrated, and the oil obtained was cryvstallized from 10
wl of O by the addition of petrolenmn echer (bp 60-70°1;
vield 4.6 g, mp 69 7D°, —A12% e 20 DNMEFYL nal.
(O HLWNLOy G 1E, N

N-Benzyloxycarbonylnorvalylasparaginyl-S-benzylcysteinyl-
prolylleucylglycinamide.---A xu=peu=ion ol .65 ¢ of N-benzyvloxy-
carbonylasparaginyl - S- benzyleysteinylprolyllenevigly cinamide»
in 4 ml of anbyvdrons AcOll was tremed with 4 ml of HBr in
AcOTrB2¢ 0 wew i Tor 1.0 hr aCroont temperatnre. The resalting
solition wirs added ta 300 ml of E4O and the precipitate was
washed by decantation with fonr 400-ml portions of  lit.0.
After being dried r racio over KO and P04, the solid residie
wils dissolved in 120 1wl of MeOll and the solution wax passed
throngh o colmmmn of 1on-exchange resin TRA-410 1O, The
rexin was washed wirth 100 ml of MeOH. The combined filtrate
wis =lightly basie and it gave u negative tese for bromide ion
with AgN(). The white =olid obtained after evaporation of the
solvent nnder redneed pressure was dried {or 2 hr /n vacio.
dixsolved in 4 ml of DMF, and «eated with 0.34 g of p-nitre-
phenyl N-benzyloxycarbonyhiorvalinate.  The rewction mixture,
which solidified overnight, was triturated with 100 mil of EtOAc
and filtered.  The =alid wuas washed with EK1OH and finally
I.0: vield 0.62 ¢, mp 252-233°, Ja]*n —57° ic 1, DM
reall TCHeNOW T CL HE N

N-Benzyloxycarbonylisoleucylnorvalylasparaginyl-S-benzyl-
cysteninylprolylleucylglycinamide.- - A <nxpension of 2.35 g of (he
preceding protected hexapeptide in 1) ml of anhydrons AcOll
was treated with 10 mlof 32¢¢ HBrin AcOH. The peptide hydro-
bhromide was isolated as before, dried, dissolved in SO mil of MeOll,
and passed through a volumn containing Rexyn RGE (OH).
The elnate was evaporated 7 racwo to give a residie which was
dissolved in 5 mil of DN and treated with 1.34 g of p-unro-
phenyt N-benzvioxyearbonylisoleneiate®  The reaction mix-
aire =olidified overnight and wax tritnrated with FtOAe. The
colit] residiie was enllected, dissolved in hot DMEF, and then
precipitated by adding the =olution to 400 mt of Et,O. The
cesulting precipitate was filtered off und washed with EtOH aud
finally with Et.O- vield 2.27 g, mp 243-245°. [a]¥» —54.7° (¢
1, D‘.\IF I .’11(‘1/. (C“AHATNQ(_)NS‘ (‘. ‘H‘ V

-
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N-Benzyloxycarbonyl-O-benzyltyrosylisoleucylnorvalylaspara-
ginyl-S-benzyleysteinylprolylleucylglycinamide —A suspension of
2.24 g of the preceding protected heptapeptide in 13 ml of anhy-
drons AcOH was treated with 13 ml of 32¢; HBr in AcOH.
The heptapeptide hydrobromide was isolated and converted to
the free heptapeptide by the nsnal procedure. The white powder
obtained was dissolved in 8 ml of DML' aud treated with 1.51
g of p-nitrophenyl N-benzyloxycarbonyl-O-beuzyltyrosinate.®
The solid mass formed overnight was broken np with 100 ml of
KEtOAe, filtered off, and washed with EtOIT and finally with
Et,0; yield 2.43 g, mp 253-205° [o]P®p —490° (¢ 2, DMF).
A'ln(l[- (CGQI{SQN{OOI'}S) C) II, v\-.

N-Benzyloxycarbony!-S-benzylcysteinyltyrosylisoleucylnor-
valylasparaginyl-S-benzylcysteinylprolylleucylglycinamide . —-A
snspension of 0.5 g of the preceding protected octapeptide i1 25
ml of ice-cooled trifluoroethanol was saturated at 0° with HBr.#
T'he resulting =olntion wax allowed to staud at room temperature
for 1 hr aud then was evaporated to dryuess nnder vicimm. The
residue was washed with IIt.0 and dried 7n racno over P.Qs.
The octapeptide hydrobromide was dissolved i1 100 il of Me(YH
and neutralized with ion-exchange resin IRA-410 (OH). The
suspension was filtered, evaporated to dryiness, and dried over
P,O; tn vacuo. The free peptide was dissolved in 3 ml of DMF
and 235 mg of p-nitrophenyl N-benzyloxycarbonyl-S-benzyl-
cysteinate'® was added. The reaction mixture, which solidified
overnight, was triturated with 20 ml of EtOAc and filtered. The
solid material was washed with 140H and finally with K1OAc;
vield 412 g, mp 242-244° [«]2p —53.8° (¢ 1, DNMY¥).  Anal
(Cﬁ-.HnN“OlgSg) C, II, N

[4-Norvaline]-oxytocin.—A solition of 145 mg of tle preceding
protected nouapepiide in 400 ml of boiling anhydrous NH; was
treated with Na'® nutil a blue coloration persisted for about 1 min.
The NH; was removed by evaporation in vacuo and lyophilization.
The resulting residne was dissolved in 200 ml of 0.259; AcOH,
the pH was adjusted to 6.8 with 1 N NH,OH, and the resulting
solntion was aerated with COs-free air overnight. The oxidation
wax completed by treatment with 0.011 N K;Fe(CN )s solution. 20
The ferro- and ferricyanide ions were removed by nieans of
AG3-X4 resin (chloride forn). The solntion was concentrated
to approximately 20 nil, placed i the first five tubes of a 400-tube
conntercurrent distribution apparatng, and subjected to 500
transfers in the solvent system n-BuOH-n-PrOH-0.5¢% AcOH
comtaining 0.1%; pyridine (6:1:8). The Folin-Lowry color
values?! defined a main peak (K = 2.1). The solntions corre-
spounding to this peak were combined, coucentrated to a small
volume, and lvophilized. This material (24 mg) was subjected
to further purification by dissolving it in 5 ml of the npper phase
of the solvent system n-BuOH-CeHe-3.5¢% AcOH coutaining
1.5 pyridine (3:1:4) and subjecting it to partition chromatog-
raphy? on a 2.15 X 110 cm colunm of Sephadex G-25. The
fractions corresponding to the miajor peak, as determined from
Folin-Lowry color values, were pooled and lyophilized; yield
16 mg, [a]®n —22° (¢ 0.5, 1 N AcOH). Anal. (CuHaNuOuSe)
C, H, N.

A saniple was hydrolyzed for 22 he in 6 & HCl at 110° and
subjected to amino acid analysis?? on a Beckman/Spiico amino
acid analyzer. The following molar ratios were obtained, with
the value of glycine taken as 1.0: aspartic acid 1.0, proline 1.0,
glycine 1.0, eystine 1.0, isolencine 0.9, lencine 1.0, tyrosine 0.87,
norvaline 1.0, and NH; 2.0.

Paper electrophoresis with pyridine-AcOH buffer pH 5.6 (19
hr) showed [4-norvaline]-oxytocin to have approximately the
=aine electrophoretic mobility as that of oxytocin and to travel
as a single spot.  Descending paper chromatography in two dif-
ferent solvent systems, n-BuOH-AcOH-H,O (4:1:5) and pyri-
dine-AcOH-H:O (10:7:3), showed [4-norvaline]-oxytocin to
travel as a single spot (B¢ 0.70 and 0.81, respectively).

[1-Deamino,4-norvaline]-oxytocin.—A snspeusion of 0.64 g of
the protected octapeptide N-benzyloxycarbonyl-O-benzyltyrosyl-
ixolencynorvalylasparaginyl-S-benzyleysteinylprolylleucylglycin-
amide in 4 ml of anhydrons AcOH was treated with 4 ml of 326
HBr in AcOH. The free octapeptide, ixolated as usnal, was dis-
(19) R. H. Sifferd and V. du Vigneaud, J. Biol. Chem., 108, 753 (1935)-

(20) V. du Vigneaud, G. Winestock, V. V. 8, Murti, D. B. Hope, and R.
D. Kimbrough, Jr., J. Biol. Chem., 285, PC64 (1960); D. B. Hope, V. V. 8.
Murti, and V., du Vigneaud, ib7d., 237, 1563 (1962).

21y O. H. Lowry, N. J. Rosebrougl, A. L. Farr, aud R. .. Randal),
ihidd., 198, 265 (1951).

t22) D. I, Spackman, W. H. Stein, and 8. Moore, Anul. Chem., 30, 1140
(1958).
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solved i1 3 nmil of DMF and treated with 187 mg of p-nitrophenyl
S-benzyl-g-mercaptopropionate.® After 2 days the solution wax
treated with EtOAc, and the resnlting precipitate was collected
and washed with EtOH and IEt,0: vield 440 mg, mp 243-245°,
[a]?p —51.2° (¢ 1, DMF).

A solntion of 200 mg of this material was rediced with sodinm
in liguid ammonia by the nsnal method and converted to [1-
deamino,4-norvalinel-oxytocin by oxidation with 0.011 .\
K;Fe(CN ).  After removal of ferri- aud ferroevanide ions, the
resilting <olution gave a uegative Llhnan text.?* The sohition
was concentrated to abont 15 nil) placed in the first five tubes of
a 400-tube conutercnrrent distribntion apparatig, and subjected
1o 400 trausfers it the solvent svstem n-BnOH-CiHe—0.5¢
AcOH containing 0.1¢¢ pyridine (1:3:4). The distribution
profile, determined by the Folin-Lowry color reaction, revealed
only oue peak (K = 0.91). The contents of the tubes from the
central portion of the peak were conibined, coucentrated to a
small volmne, and lyophilized to give 66 mg of product. For
further purification, 47 mg of this material was dissolved i 5
drops of n~BuOH, 5 ml of lower phase, and 5 ml of npper phase
of the solvent system n-BuOH-CsHg3.5¢; AcOH containing
1.5¢ pyridine (1:3:4), and the resulting solution wax subjected
to partition chromatography on a 2.15 X 110 e¢m column of
Sephadex (5-25 which had been equilibrated with lower phase.
Lyophilization of the contents of tnbes represented by the ceutral
portion of the main peak of Folin-Lowry color valnes yvielded 33
mg of product, {a]®p —118° (£ 0.5, 1 N AcOH). Anal. (CxHg-
NioOus) €, H, N.

The analog was hydrolyzed in 6 N\ HCl at 110° for 22 hr and the
following molay ratiox of anino acids and ammouia were fouud,
with lencine taken ax 1.0:  aspartic acid 1.0, proline 1.0, glyciue
0.95, norvaline 1.0, isoleucine 1.0, lencine 1.0, tyrosine 1.0, NH;
2,17, cystine 0.23, and the mixed disulfide? of cvsteine and g-
mercaptopropiouic acid 0.79.

Paper chromatography with the solvent systems n-BuOH-
CsHe-pyridine-0.12 AcOH (1:3:1:5) and n-BuOH-CsH—3.5¢;
AcOH (1:3:4) showed [l-deamino,4-norvaline]-oxytocin to
have ouly one major eoniponent with Ry 0.76 and 0.78, respec-
tively.

p-Nitrophenyl N-benzyloxycarbonylnorleucinate.—A solution
of 6.46 g of N-benzyloxycarbonylnorlencine?t and 4.16 g of
p-nitrophenol in 60 ml of EtOAc was cooled in ice. A solution
of 5.04 g of DCI in 30 ml of ItOAc wax added to the stirred re-
action mixturve. After 3 hr, AcOH (20 drops) was added, and
after 30 min the dicyclohexylirea was filtered off and washed
with EtOAc The filtrate and washings were combined and
evaporated in vacuo, and the residual oil was crystallized from
15 ml of EtOH by the addition of hexane to incipient clondiness:
vield 80 g, mp 70.5-72° [a]®p —30.8° (¢ 2, DMF). Anal
(CpH2N206) C, H, N.

N-Benzyloxycarbonylnorieucylasparaginyl-S-benzylcysteinyl-
prolylleucylglycinamide.—A suspeunsion of 3.04 g of N-benzyloxy-
carbonylasparaginyl-S-benzyleysteinylprolyllencylglycinamide in
15 ml of dry AcOH was treated with 15 ml of 329, HBr in AcOH.
The peutapeptide hydrobromide was isolated aud converted ax
nsial to the free peptapeptide, which was dissolved in 9 ml of
DMF and treated with 1.78 g of p-nitropheuyl N-beunzyloxy-
carbonyluorlencinate.  The waxy material which formed over-
night was broken np with 100 ml of K1OAc and filtered. Tri-
turation with EtOH and finally with Et,O yielded 2.8 g, mp
246-247°, [a]*n —61.8° (¢ 1, DMF). Anal. (CuHiNO6S)
C, H, \.

N-Benzyloxycarbonylisoleucylnorleucylasparaginyl-S-benzy!-
cysteinylprolylleucylglycinamide.—A suspension of 1.85 g of the
preceding protected hexapeptide i1 12 ml of AcOH was couverted
to the free hexapeptide inn the nsnal manner. The product was
di=solved in 6 nil of DMF aud treated with 0.94 g of p-nitrophenyl
N-benzyloxyearbouylizolencinate.  After 2 daysx the waxy
niaterial formed was broken np with 100 ml of EtOAc¢ and
filtered. The miaterial collected was washed with EtOH and
finally with Kt,0: vield 1.85 g, mp 255-259°. Thix material wax
dissolved in 80¢% EtOH and reprecipitated by addition to EtOAc,
filtered off, and washed with Et,O; yield 1.35 g, mp 260-262°,
[a]¥Dp —56.3° (¢ 1, DMF). Anal. (CaHseNoOw8S) C, H, N.

N-Benzyloxycarbonyl-O-benzyltyrosylisoleucylnorleucylaspara-
ginyl-S-benzylcysteinylprolylleucylglycinamide .—A suspension of

(23) G. L. Ellman, Arch, Biochem. Biophys.. 82, 70 (1859).

(24) N. lznmiya, H. Uchino, and T. Yamashita, Nippon Kuguhku Zuxshi,
79, 420 (1958); Chem. Abstr., B2, 14539h (1958).
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.18 g of ihe protected heptapeptide in 7 ml nf AcOH was con-
verted 1o the free heptapeptide by the uxnal methods. The
prodiret was dissolved in 5 1nl of DMF and treated with 0.72 ¢
of p-nitrophenyl N-beuzyloxycarbouyl-O-bewzyltzyrosinate. The
solidified reaction mixture was brokeu np with 50 1l of EtOAe
and filtered, and the solid material was washed with F1OH-THF
and finally with Et.0; vield 1.1 g, mp 250-252°, [«]2n —45.4°
fe l, DMFL dnals (CeHsaNwOWS) C, H, N

N-Benzyloxycarbonyl-S-benzylcysteinyltyrosylisoleucylnor-
leucylasparaginyl - S - benzylcysteinylprolylleucylglycinamide —-A
si=petision of 0.6 g of the preceding octapeptide in 25 ml of tri-
flnoroethanol was satnrated at 0° with HBr.  After 1 hr at room
femperature, the resulting solution was evaporated n rvacuo.
The residne was washed with Et.0 and dried.  The proditet was
dis=olved in MeOH and nentralized with TIEA.  After evaporation
of thix =olntion fo dryness {n vacio, the residie was snspended in
CHCL and filtered off.  The filtered solid wax dissolved in 1 ml of
DME aud 257 mg of p-nitrophenyl N-beuzyloxycarbonyl-=-
benzyleysteinate wax added. After 5 hr, I ml of AcOH wax
added followed by 50 ml of EtOAe. The mixture was allowed
to stand for 1.5 hr and filtered.  The solid material collected wus
washed with EtOH aud finally with petroleuin ether: vield 31
nig, mp 240-242° [@]?n —55.4° (e I, DNIF)L Anal. (CeHae
NuO=) C) H, N

[4-Norleucine]-oxytocin wux prepared from 100 mg of the
preceding proteeted nonnpeptide, using couditions similar tn
those dexcribed for [4-norvaline]-oxy tocin and its deanino analog.
Afver removal of ferro- and ferricyanide ions, the clear solution
abtained gave a negative lest to nitroprosside and to Ellman's
reagent. T'hix soliution wax concentrated to abont 30 inl, placed
i the first frnr tnbes of a 200-tube conmerenrrent distribution
nuachive, and =ubjeeted 1o 200 transfers in the =olvent svstein
n=-BnOH-CsHe-0.5¢ AcOIL containing 0.1¢, pyridine (2:1:31
The Folin-Lowry color valnes showed oue major peak 1R =
(143} The contents of tubes correspouding to this peak were
combined, concentrated to a =mall volime, and lvophilized to
give 31 mg of prodnet, which was combined with 35 mg of simi-
larly prepared material and subjected to further purification.
The combined material was dissolved in 5 ml of npper phase of
the solvent system n-BnOH-CsHe-3.54( AcOH containing 1.5¢,
pyridine (2:1:3) and snbjected to partition chromatography on
a Sephadex (G-25 column (2.15 X 110 en1). Fractions correspond-
ing to the major peak (Ry 0.42) of Folin-Lowry color values were
pooled and lyophilized: yield 45 mg, [¢]? --15.05° (¢ 0.5, 1 .V
AcOH). Anal. (CyHgeN1Onsy) C, T, N.

The analog was hydrolyzed in 6 .V HCIL at 110° for 22 hr and
the following molar ratios of amino acids and NHy were found,
with glveine taken ax 1.0: aspartic acid 1.0, proline 1.0, glycine
1.0, cystine 1.0, isolencine 1.0, lencine 1.0, tyrosine (LY, norlencine
1.0 and NH, 2.0

Paper electrophoresis with pyridine-AcOH buffer pld 5.6
(18 hr) showed [4-norlencine}-oxytocin to have a mobility similar
lo that of oxytocin and to travel as a single spot.  Ou descending
paper chromatography in r-BnOH-AcOH-H.( t4:1:51 and
pyridine~AcOH-H.OQ (10:7:3). [4-norleucine]-oxytocin traveled
as a siugle spot with B¢ 0.75 and 0.806, respectively.
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S-Benzyl-3-mercaptopropionyltyrosylisoleucyInorleucylaspar-
aginyl-S-benzylcysteinylprolylleucylglycinamide.— A  suspension
of .7 g of N-benzyloxycarbonyl-O-benzyltyrosylisoleneyinor-
lencylasparaginyl-S-benzyleysteinylprolyllencylgly cinamide in 6
ml of Ac(lF waus treated with 7wl of 309, HBr in AcOll. The
octapeptide hyvdrobromide wax isolated by the usnal niethnd.
dixsolved i1 3 ml of DMF, aud nentralized by the addbion of
TIEA. To the elear solntion was ndded 221 ing of p-nitrophenyd
S-benzyl-g-mercaptopropionate.  After I hr the reaction mixtnre
had =olidified.  After 3 additional hr a miximre of T ml of AcOll
and 10 ml of FKtOH was added and the resulting mixture was
filtered.  The =olid prodnet was washed with EtOFL FEt1OAe,
and finally E4.O; vield 0.48 g, mp - 253°, fal®™n —50.77 10
I, DMFY Andd (CuTaNpOuS) H, N (5 ealed, 60,10 Tennd,
5496,

[1-Deamino 4-norleucine|-oxytocin.—— The protected occapep-
tide,  S-benzyvlg-mercaptopropionyltyrosylisolencylnortencylas-
paraginyl-S-benzylevsteinyviprolyllencyiglyeinamide 7100 mgi
wis converted (o [T-deamino,4-norlencinel-oxytocin by the sl
procedures,  After removal of ferro- aud ferrieyanide ionus, the
re<ulting solntion aud another solntion prepared identically were
cowbited, concentrated to about 30 ml, treated with a few drops
of »-BnOH, saturated with npper phase of the solvent sy=tem
#=-BuOH-CsHe~0.5¢ AcOH containing 0,15 pyridine ¢1:3:43,
and placed in the first three tubex of a 200-tube connrercnrrent
distribution machine.  After 200 transfers, the Folin-Lowry
calor reaction revealed a main peak (A = 2.34). The rontentx
of tubes corresponding to rhix peak were coinbined and lyophilized
to give 30 mg of product.  For further purification, 25 mg of thix
material and an additional 52 mg similarly obtained were com-
bined and dissolved in 5 drops of AcOH, 5 drops of n-BnOH, and
3l of upper phase of the solvent system n~-BnOH--Csllg- 3.5 )
AcOH cantaining 1.5, pyridine (1:4:5), and subjected vo parti-
Lion chromatography on a Sephadex (:-25 colnmmn (2,15 X 110
et The fractions corresponding to the central portion of the
peak of Folin- Liawry color valnes (B 0.42) vielded after lyophiliza-
tion 60 mg, {al®n ~43° {c 0.5, 1 N AcOH).

The unalog was hydrolyvzed in 6 N HCL at 110° for 22 hr and
the following molar ratios of amino acids and NH, were fonud.
with glyveine taken ns LO: aspartic acid 1.0, proline 1.0, glyeine
1.0, isoleucine 1.4, lencue 1.0, norlencine 1.0, tyroxine .95, N1l
21, evstine 0,25, mixed disnlfide of evsteine and 3-mnercapro-
propioiic acid 0.84,

Paper chromatography showed [1-deaniino,4-norleucine]-oxy-
tocin (o travel as a single spot. with an Ry of 0.85 in n-BuOH-
CiHg-pyridine- 0170 AcOH (1:3:1:31 and an Ity of 0.84 in
=-BnOH~Cae-3.5¢0 AcOH (1:3:45.
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