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AMD 2 in conformational defects of DNA, no specificity
should be expected in this latter case. This is regardless
of the similar optical changes which were observed when
actinomycin and AMD 1 or AMD 2 interact with DNA.
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Molecular Structures of Propargyl
Alcohol and Propargyl Amine from
Microwave Spectra

PrOPARGYL alechol and propargyl amine are of particular
structural interest, because they belong to the rare class
of substituted derivatives of methanol and methylamine
in which the only possibilities of rotational isomerism
are those associated with the COH or CNH; groups. We
have assigned microwave spectra for six Isotopic forms of
propargyl alcohol and for the normal {orm of propargyl
amine. The moments of inertia show that the rotamers
concernod are those in which the OH and both NH
bonds occupy gauche positions, that is, subtend dihedral
angles in the region of 60° with respect to the acetylenic
group. In the alcohol, the propertios of the potential
function for internal rotation are reflected in the oceur-
rence of spectra of molecules in a very low-lying excited
sbate and in tho occurrence of series of spectral lines with
first-order Stark effects.

Table 1. ROTATIONAL CONSTANTS
Molecule and atate A (MHz) B(x01)MHz C(x01)MHz
HCC.CH,OH stale 1 33,000 4.,700-23 4,232-25
state 2 — 1,084 19 4,227-00
HCC.CH,OD state 1 S 4,6812-78 4,130-68
state 2 =3 4,600-74 +,127-71
DCC.CH,OH state 1 - 4,860-85 3,944-66
atate 2 — 4,545-71 3.940-8¢
HOO.CD,0H state L 4,578:71 4,087-81
atate 2 - 4,564--15 4,084-2h
DCC.CH,0D state 1 s 4,282-04 3,852-80
state 2 e 4,271-32 3,850-08
H.CC.CIROT state 1 — 4,500-08 3,982-13
state 2 —_ 4,480-53 3,980-81
HCCH,NH, 29,619-46+0-1 4,59512 4,180-62
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The spectroscopic constants ave shown in ‘Table 1.
For the aleohol, ohserved transitions are all caused by
the component of the dipole moment in the A-axis of
inertia; a total of some hundred lines were assigned on a
rigid-rotor basis, For the amine, lines caused by com-
ponents of the dipole in both the 4- and B- axes were
assigned.

The spectrum of the alcohol consists of two ehief
series of lines, the intensities of one series being only
slightly greater than those of the corresponding members
of the second. For convenience, we have distingnished
the constants for the stronger series as those of the ground
state (state 1) and those for the othor series as belonging
to a very low-lying excited state (state 2). A number of
lines caused by other states of the molecules are also
present. With any reasonable set of structure parameters
the constants of all forms correspond convineingly only
with those expected for the gauche rotamer, In particular,
the changes in B and € accompanying deuteration can
be accounted for only with this geometry, which is that
expected by analogy with the conformation found for
allyl alechol®. Since beginning this work, wo have learnt
of similar measurements on propargyl aleohot by Dr. E.
Hirota?, at the University of Tokyo, and we are grateful
to him for allowing a comparison of the data obtained by
our two groups. Agreement of the rotational constants
is very good, and Dr Hirota has made a considerably
deeper study of the internal rotation problem, which we
shall accordingly not discuss in detail here. The suggestion
that the low-lying excited states arise from a rather oasy
tunnelling of the OH proton from one of the two equiva-
lent gauche positions to the other fits well with Dr.
Hirvota's theoretical analysis of the spectra, including
the series of lines with first-order Stark effects.

The rotational constants for propargyl amine, all of
which ean be evaluated with high accuracy, show that
four hydrogen atoms are outside the HCCCN plane, and
thus the spectra are those of the form in which the NH,
group straddles the acetylenic bond. In accordance with
this we have not found lines at the accurately predicted
frequencies where gbgorption caused by any C-component
of the dipole moment would lic. SBupport is also found in
the nuclear quadrupole coupling constants for nitrogen,
which have the values:

eqQa= —3-00 MHz; egQ,=1-34 MHz; eq@).=1-66 MH=

The coupling tensor is thus roughly symmetrical about
the A-axis of inertia and the constants are approximately
consistent with the lone-pair electrons on the nitrogen
being directed roughly along the A-axis. This would be
oxpected for the proposed rotamer, but not for the other
rotamer in which the lone pair is adjacent to the carbon--

‘carbon triple bond. No intense satellite spectra have been

observed for the amine, in contrast with the alcohel, and
this, too, conforms with the proposed geometry.
We are continuing to seek spectra of the alternative
rotamers of both these substances, and it is hoped that
svidonce of the importance, or otherwise, of these will
be obtained from high resolution infrared studies of
both molecules, over a range of temperatures, which are
in progress. Work on the microwave spectra is also being
extended in order to obtain more detailed structural
information.
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