
This paper describes the synthesis and some pharmacological
properties of two arginine-vasopressin (AVP) analogs that
exhibit unexpectedly potent and selective vasopressin V

1Ivasopressorl antagonism. One of these, [1-(J3-mercapto-fi,l3-
cyclopentamethylenepropionic acidl,2-(O-methylltyrosine)AVP
(dlCH,(

5
TyrIMeIAVP), has been widely used experimentally

for probing the functions of endogenous AVP in normal and
pathophysiological states. [The SC!’ indicates that this paper
has been cited ri over 250 publications.)
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The high potencies of the V
1

antagonists described
in this paper came as a delightful surprise. They had
been synthesized by Marian Kruszynsld and Bernard
Lammek, visiting investi~ators from the University
of Gdansk, Poland, working with Maurice Manning
(a native of Ireland) at the Medical College of Ohio.
They were characterized pharmacologically in W.H.
Sawyer’s laboratory at Columbia University.

At that time we were tryingto design antagonists
of the antidiuretic (V

2
) responses to arginine-vaso-

pressin (AVP). Despite almost 25 years of intensive
efforts by many laboratories, this remained an elu-
sive goal. In our search for V

2
antagonists we em-

ployed structural modifications that had led the lab-
oratories of V. du Vigneaud and J. Rudinger to prom-
ising oxytocin antagonists.
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These included the
d(CH

2
)n and Tyr(Me) substitutions at positions one

and two, respectively. When these substitutions
were combined in AVP itself, we were greatly
surprised to find that the resulting peptide,
d(CH

2
)
5

Tyr(Me)AVP, was almost five times as potent
as any V

1
antagonist we had seen before and was

much less active as an antidiuretic agonist Based on
the properties of structurally related molecules, we
had expected a much less potent antagonist.

These findings were significant for three reasons:
(1) This paper elicited an extraordinary number of
requests for samples of d(CH )

5
Tyr(Me)AVP from

scientists throughout the workL Consequently, this

antagonist has played a key role in hundreds of
studies on the putative physiological functions of
AVP. We are thus not surprised that this publication
has received so many citations. Indeed, if properly
cited, the number would be much larger. In some
instances no citation is given, while in many others
the paper cited is one of our reviews. Nevertheless,
we are delighted that this compound has turned out
to be useful to so many other scientists, It still
remains one of the most often requested analogs of
the many we have published. (2) Although
d(CH

2
)
5

Tyr(Me)AVP was not a V antagonist, it
(a) encouraged us to stay with the d(CI-t

2
)
5

substitu-
tion in our further search for V

3
antagonists and

(b) played a pivotal role in the realization of this goal.
The long search for the first effective V

2
antagonists

finally ended in 1981 with the discovery that 4-saline
substituted analogs of d(CH

2
)
5

Tyr(Me)AVP were in
fact V~antagonists.
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(3) These findings served to fur-

ther underscore the words of du Vigneaud (with
whom Manning had the privilege of working in the
early 1960s): “True exploratory research is really the
working out of a winding trail into the unknown.”
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When we began this collaboration 13 years earlier
in 1967, we had virtually no interest in vasopressin
antagonists. Our primary objectives were focused on
problems related to the evolution of the neurohypo.
physial peptides. With the invaluable assistance of
the Merrifield solid phase method,

5
generous Na-

tional Institutes of Health funding, and a large mea-
sure of serendipity, we soon began uncoverin~ new
analogs of oxytocin and vasopressin that exhibited
potent and selective agonistic properties. We thus
found ourselves following inevitably in the footsteps
of such pioneers of structure-activity studies on neu-
rohypophysial peptides as du Vigneaud, Rudinger,
L Berde and LA. Boissonnas, and their cowork-
ers

12
on a trail leading towards the long-sought

V~antagonists. Along the way, as described in
this Citation Classic, we discovered a real
gem, d(CH )

5
Tyr(Me)AVP. Thus, the discovery of

d(CH~
5

Tyr~Me)AVPwill always be very special,
since it epitomizes the joy of such findings and the
ripple effects they may have.

Unexpected findings continue to be a recurring
motif along this trail—as evidenced by our recent ex-
citing discovery that a ring structure is not required
for V~or V

2
antagonism.

6
On this, the 21st anniver-

sary of our collaboration, we can think of no more
fitting celebration than to have this publication on
d(CH

2
) Tyr(Me)AVP recognized as a Citation Clas-

sic ancf to share this honor with the many cowork-
ers who have participated in this journey during the
past 21 years.
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