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previously been described (Delf, 1963). This method is
based on the approach due to Pike & Wilson (1959) but
without the use of horizontal truncation. The only signi-
ficant difference between this and the method of Taylor
et al. (method D of Parrish et al.) is that, while both are
symmetric-limit methods, the method described by Taylor
et al. uses a symmetric wavelength range while that of
Delf uses a symmetric angular range.

There may be a theoretical advantage in using sym-
metric wavelength ranges, but it is less convenient than
symmetric angular ranges in practice, as line profiles are
invariably recorded as angular intensity distributions in
X.-ray powder diffraction measurements. In practice the
two methods will only differ significantly at high angles,
where the centroid approach is unlikely to be of use
because of the large dispersion effect and the non-
linearity, and increase in magnitude, of the background
level.
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There has been a certain amount of criticism of the
centroid method of determining line positions as some
truncation procedure has to be used to overcome the
difficulties introduced by the Cauchy-like tails. It is,
therefore, of interest that two laboratories have inde-
pendently converged on essentially the same truncation
procedure to give a reproducible measure of line position
which can easily be related to the wavelength scale.
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The crystal structure of (+)-demethanolaconinone
hydroiodide trihydrate, C,,H;,0,(0OH),N.HI.3H,0, was
determined by Przybylska (1961). A water molecule-
iodine chain in the structure was somewhat later described
by Clark (1963), who listed the hydrogen bonds and angles
associated with that chain, and who quoted from a private
communication from Przybylska as follows: Considering
the very low domic character of HI and the fact that the
iodine atom is situated at a distance of 5 A from the
nitrogen atom of the alkaloid, it seems unlikely that the
hydrogen of HI is attached to nitrogen. This suggestion
cannot be accepted, however, because it ignores the fact
that the alkaloid is a moderately strong organiec base, and
HI a strong acid, indeed, the strongest of the hydrogen
halides.

Rather than discuss in detail the essentially incomplete
suggestions of Przybylska (1961) and Clark (1963) regard-
ing the hydrogen bonding, we shall instead discuss it
from first principles in order to locate, if possible, the
hydrogen atoms. This can be done in the following
stepwise manner, with the help of Table 2 of Clark (1963):

1. We note first that there are eleven hydrogen atoms
available for hydrogen bond formation: six water, four
hydroxyl, and one =N+-H.

2. There are five I—--O distances in the range
3-52-3-62 A. These are assumed to correspond to
O-H - - - I~. Three of the oxygen atoms are hydroxyl.
This fixes the hydrogen atoms of O(5), O(6), and O(7), and
one each on the water oxygen atoms O(9) and O(10).

3. There are five O---O distances in the range
2:50-2:84 A. These are assumed to correspond to
O-H---0.

4. One of these involves O(6), whose hydrogen atom is
already assigned elsewhere. This gives O(10)-H - - - O(8).

5. Both hydrogens of O(10) are now assigned. This
gives O(11)-H - - - O(10).

6. The hydroxyl O(8) is involved in only one short
O - - - O system. This gives O(8)-H - - - O(9).

7. Eight of the ten hydrogen atoms on oxygen have
now been placed. For the remaining two there is an
ambiguity :

2-50 2-81
either O(9)-H - --O(11)-H - - - O(9)-H
| | |
H H H
2-50 2-81
or H-0(9) - - - H-O(11) - - - H-0(9)
| | |
H H H

8. The above considerations are made solely with
regard to interatomic distances. This criterion is not
enough, since it ignores covalent bond angles involving
hydrogen. However, reference to Table 3 of Clark (1963)
shows that all of the C-O - --I,C-0---0,0---0---0
and O - - - O - - - I angles implied by the above considera-
tions are within the range of expectation for C~OH - - - I,
COH:---0, O---HOH---0, and O---HOH---1I
interactions.

9. Finally, search for a hydrogen bond acceptor for the
=N+-H group (and there is no reason why this should
be an iodine ion) reveals an O(5) of a neighboring molecule
at 3-05 A, and with acceptable C-N - - - O angles.

All of the foregoing, including the ambiguity of item
7 above, are shown in Fig. 1. It is concluded that, on the
basis of interatomic distances and presumed interbond
angles, nine of the eleven hydrogen atoms of the hydrogen
bonds can be positioned. In the case of the remaining
two, there is not a marked preference between the two
possible arrangements, as may be seen from the values
of the relevant angles in Fig. 1.

The discussion of Clark (1963) was mainly concerned
with the hydrogen bonding involving the water molecules.
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Fig. 1. (a) Hydrogen bonding scheme, showing the locations of the hydrogen atoms. (The true positions of these atoms may
not correspond to precisely linear hydrogen bonds, as depicted.) (b) Alternate, and only slightly less favorable, arrangement

of the hydrogen atoms of the water molecules O(9) and O(11).

The present note completes that discussion by including
the rest of the hydrogen bond donor and acceptor atoms.
It is comforting that in this complicated structure the
principles governing hydrogen bond formation (Donohue,
1952) are nicely adhered to. Finally, the ‘very low’ ionic
character in an isolated HI molecule is not germane to this
alkaloid salt.
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In the course of studying phase relationships between
some metal carbides, it was desirable to have a set of
indices for the powder pattern of ThC,. A single-crystal
study carried out by Hunt & Rundle (1951) provided
the necessary information to calculate the powder pattern

for ThC,. However, the calculated d spacings wvaried
sufficiently from our observed pattern to necessitate
successive trial indices. An X-ray pattern was recorded
with the use of Cr Ax radiation in a 1146 mm Straumanis-
loading Debye-Scherrer camera filled with hydrogen.



