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Abstract

The crystal structure of acetamide hemihydrochloride has
been determined by x-ray diffraction technigues. Three di-
mensional data were utilized for obtaining the Iinal para-

meters by least sguares and Fourier synthesis refinement

g
d‘

technigues with an average positional standard deviation of
0.009 A, The results for the acetamlide molecule show bond
distances cloger to those previously accepted than to those
from the investigation of acetamide 1tself. There 18 &
distance of 2,40 A between two oxygen atoms related by a
center of symmetry. This has been interpreted as a hydrogen
bond and as such would be the shortest such distance reported,
Potassium dicyanoguanidine crystallizes in an orthorhom-
bic gpace group, either Pbem (centrosymmetric) or Pbc?y (non-
centrosymmetric). A structure hasgs been determined conforming
to Pbem using least squares and generalized Fourler projec-
tions. The average positional standard deviation 1s 0.006 A
for carbon and nitrogen. One of the C-N distances of the
ignificantly shorter than the others,
The two terminal NCHN groups are not exactly linear, contrary
to what might be expected. PEach potasgssium ion 1s surrounded
by eight nitrogens in a distorted Archimedes antiprism.
A study of the structure of the dimer of phenylisocya-
nate was initliated but discontinued for reasons which are

digcussed.
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Introduction

Acetamide hemihydrochloride (CH,CONH.) HC1 was filrst
3 iy s

Fo]

strecher (1) by passing HC1 gas through a

go]
¥ o
a
W
=
o)
[@N
-
4
.
[42]

solution of acetamide in an ether-alcohol mixture. The
analogous HBr and HI compounds were by A. Werner (2)

udled various compounds of organic substances with

=
-y
O
[62)
i

hydrogen halides. Taylor (3), in his investlgation of
hydrolysis of acetamlide in acid solution, found that he

could explain the results for fthe more concentrated HC1 and
HBr solutions only by assuming a complex with acid containing
two acetamides which was not hydrolyzed. Many other com-
pounds of acetamide with acids and salts exist with the
formula (CHBCONHQ)X, where X is for example HNO3 {uy,

CH,COOH (5), iNeBr (6), 3CaCl, (7), and HC1 (8). Fialkov (9)
reported one very unusual compound of this type with X equal
to ICl. A very stable compound was prepared from a pyridine

solution of ICl and given the formula (CHBCONHPI~~~CH300NH )

o

¢1. No structure determination has been reported Tor any
of these compounds, but Kahovic and Knollmuller (10) investi-
cated the Raman spectra of many of them. They proposed the

following structure for acetamide hemihydrochloride:
fea)

§\§ //ﬁ)~+ Id—-AgLC//CDH

éH CHy
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tron diffraction study of acetamlide vapor wh > in

eral results cloger to Pauling and Corey's

differences s8tlll remained, These were at

effect of hydrogen bonding present in crystals but not in The

5 £ S - 1 I i
mihyvdrochloride was a favorable crystal To

e £ - o~
criterion for a

il

heavy atom problem, that is, the square of the number of
electrons of the heavy atom should be approximately equal To

the sum of the squares of the electron numbers of the other

: e - . I s N b B g T g T ]
atoms., These values are 324 and 370 respectively. If the
2 "1 1. .. . SRR & | > - P P - 2 . ey
~v»ial ebructure proved to be difficult to obtaln, The isomor-

phous hemihydrobromide could be used to obtailn
meters which would then be refined using the data from

N

hemihydrochloride. This did not prove To be necessary.

fedo

zperimental Work

4.,

The crystals were prepared following the procedure used
by Dr. Hughes. Stolchiometric amounts of concentrated HCl and
acetamide (both reagent grade, Buker and Adamson chemlcals)

slurry allowed

were mixed and, after stirring, the

to stand for ten minutes. The crystals were washed with cold
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secetone, dried with filter paper, and
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The cryvstals prepare

recrystallization from hot acetone were

needles approximately 0.1 to 0.2 mm in
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Ie) Teaved along the needl axi but whe rleavaoe Wo attremnited
pe cleaveo along The neecle aXxlis Dut wnen cleavage wWag atitempied

perpendicular to the axls they shattered. They were mounted
ithium borate glass capilliaries sealed with Dupont Duco

cement Tor Drol

Prellminar craphs were in agreement with Dr. Hughes!

space group ass

P2. /¢, since the only systematic

/ %

nces were Tor hOf with £ odd and 0kO with k odd, A rota-

Y
o
[o4]
®
-

tion photograpvh made with a Straumanis type camera and Cu K«

radiation (A = 1.542 A) was used in determining by least squares

the axial lengths of the unit cell., The 3 angle was obtalned
from precession photographs The results were:

a = £.33 & + 0.01

b = 8.31 + 0.01

c = 8.07 + 0.01
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s
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The b axls was perpendicular to the needle axis which was [101].
The zZonal reflections used for the first part of this
study were obtained (h0f and hkh) and

Weissenburg (hk the latter Zr filtered

Mo K radiatlon with standard mulftiple film, intensity strip
technigues were used in conjunction with Lorentz and polari-
zation correctio er's monograph (26). These

methods could notb the precession photographs. The

o

use of multiple [ regult in only one film beling at
the correct film to crystal distance, thus gziving rise to
doubling of reflections on the other films. Also, an in

strip cannot be made convenlently with a precession camera,
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For these reasonsg carefully tTimed exposures with a constant

tube current were made at each setting and the films developed

to equalize the factor of developer depletion. Zr

filtered Mo K radiation was used wi
ok

was chosen as the standard and glven Tthe va

longest exposure and proportionally lower values for the other

exposures. Secondary standards were chosen and The photo-

graphs measured using these values, hese intensities were
then corrected for Lorentz and polarization factors by using
a template made by C. Nies (27). The intensities used for
the final three dimensional refinement were obtained from
equi-inclination Weissenburg photographs taken about the
needle with Cu Ka radiation. The layers were correlated
with the previocus data and some additional precession data
added to give the final set of 518 (62 unobserved) structure
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Since there are two chlorines and four acetamides per

Fa
A

unit cell, the latter must lie in the general four-fold posi-
tions and the chlorines at one of the set of specilal positions

which are centers of symmetry. These may be arbitrarily taken
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as the get 000 and Oss. There
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T Tthe case, their contribution k + 4 odd

be small. The hOf =zone

ng with k¥ + A4 even and so would be expected To

ns of the stronger reflectionsg positive as de-
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the chlorines. 1y true for any

An

it seemed That this projection would be the most

to begin an attack on the problem.

tense reflections wer sumably posi-

in

was calcula
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jection ing the Z1
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as also calculated using all the reflectlons.
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Cl-C1 intera the main of the latter
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the interactlion of C1 ac

is at the it was expected That

would have much The same appearance

is shown in Fi This proved to be the
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basgls of

Lhese posltions showed that the peaks that were chosen In-
creased in helght while the others decreased as expected.
Peaks I1 and I1I again overlapped somewhat., A series ol re-
finement cycles were made on the hOd and hkh zones using
Fourler, and later, difference Fourler syntheses. During
this stage atomic assignments for the peaks were made., This
was not done on The basis of relative peak helights on the
¥ - . s

he form factor of N was used for I, 1LI, and IV.
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alone but use was made also of the

T 1 - - 2 ey 3
¢ Il had been asslgned

bt

environment., Fea

7 T EEE 3 o A e §T D e T
ral carbon atom, CI. Peak I1I was

istant from any other atom except CI and showed no

of hydrogen bonding to other molecules and so was called the
methyl carbon, CII. The IV-IV!' distance was so short, 2.25 A

2t the time, that 1t seemed probable that it was a hydrogen
2 i 2. &y
hond between oens there 1 enber f wmme Ty
bond between Lwo oxyvgens here ig a center of symmetry
f 4 o a o - 1 A ¥
petween the two atoms so they must be identical). This left
;

peak I as the nitrogen, hydrogen bonded tTo the chlorine, =&

not unreasonable environment., These asslgnments were in

agreement with the electron density values. The atomic form
factors for carbon, nitrogen, and oxygen were changed to

. N - e . ey 3 : 2 -
those of Hoerni and Ibers (29) and two isotroplc temperature

factors were used., The temperature factor constants, ob-
;

tained by least sguares, were 2.95 A for chlorine and 3.25

AT for acetamide. At the conclusion of this stage of The

1 2 T 5 - 5 e F ‘F .
investigation, the R factor, defined as 100 g%ﬁ%r# was 16
-]

s 3

for the hOf zone and 12 for the hkh zone. For the k+f
odd reflectlions present in the latter zone it was 15. The

reement for the hOf structure factors was relatively poor

because there was greater overlap for this zone so more atten-
tion was given the hkh zone

Up to thig point CI and CII overlapped in both projec-

arge errors in Tthelr parameters.
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Figure 2

Structure of Acetamide Portion
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Figure 3

Several Possible
Resonance Forms




tribution in this crystal compared to The other compounds

in Table 6 because of the stabillizing effect on the partially
nonbonded proton due to the proximity of the negative chlorine
and oxygen.

3

The unusual feature of this structure 1s the value of
2.40 A for the distance between two oxygens., It seems reason-
able to assume that this is a nhydrogen bond and as such would
be the shortest such disftance reported up to this time. It
lies between the values predicted by Donohue and by Rundle
for a symmetrical hydrogen bond and Tthe guestion arises as to
whether this type of bond is present in the crystal. The two
oxygen atoms involved are related by a center of symmetry so
by this reguirement the proton should be on the center,
exactly midway between the two oxygens. However, since the
diffracting power of the hydrogen is so small, it makes only
a small contribution to the diffraction pattern and the
symmetry determined by X-rays may not be valid for this atom.
This argument does not apply to oxygen so the two oxygen
atoms must be at least statistically eqgulivalent., If a sym-
metrical hydrogen bond is not present two types of struc-
tures which satisfy the overall crystal symmelry seem DOS-
sible.

The first 1s that there is disorder in the crystal with
the proton attached to one oxygen or the other with equal
probability. However this does not seem likely in view of
the X-ray evidence. The C-0 bond would then approach a

single bond for half the atoms and a double bond for the rest
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Introduction

The acidity of nitrile substituted guanidines Iincreases
with the number of nitrile groups added.* Guanidine itself
can add a proton very easlily to form the symmetrical guani-
dinium 1lon which resonates between three eguivalent struc-
tures. 1Its baslic strength is comparable to that of KOH.
Dicyandiamide (cyanoguanidine) is an amphoteric compound.
Dicyanoguanidine 1s a strong acid with strength comparable
to that of HC1, The structures of these compéunds are shown
in Pigure 7. Dicyanoguanlidine 1tselfl is unstable and polym-
erizes upon standing, reacting violently 1f heated. However,
its salts are stable, even 1f heated,

The structures shown in Figure 8 have been proposed for
the potassium salt. The first has been favored by Tthe in-
vestigators because of "the ultra-violet spectrum which shows
a highly conjugated system.” The alkall and alkaline eartl
salts are highly soluble din water and an lonic structure 1is
more probable, This would also allow greater resonance which
would stabilize the ion. It was decided to investligate the
crygtél structure of the potassium salt to determine 1ts

structure and attempt to explain its greater stability.

Thig discussion is based mainly on Reference 39. Ag far
as is known, all the published investigations of dicyano-
guanidine and 1ts salts have been made in the laboratories
of the American Cyanamide Company.
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Figure 9

Possible Configurations
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Resonance Siructures
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There 18 a Significangedifference between the guanidine
C-N distances which does not occur in the other compounds,
This indicates that the resonance structures having C I-N1
double bonds predominatef This is reasonable as these struc-
tures place greater negative formal charge on the nitrogens
which are stabilized by the potassium ions nearby. The dif-
ferences in the angles is possibly due to the effects of
hydrogen bonding as discussed below.

In the crystal the two terminal NCN groups are not equiva-
lent as they have different environments. In particular N2
is near a posassium while N4 is involved in hydrogen bonding.
C2-N3 appears to have more triple bond character and C2-N2
less double bond character than the corresponding bonds on
the other portion of the ion and this is possibly signifi-
cant. Since N5 is near four potassiﬁm jons while N3 is near
only two 1t might have a greater tendancy to acguire a nega-
tive charge, meaning a greater contribustion of the resonance
forms with a C3-N5 double bond. Application of the electro-
static valence rule (48) indicates that N5 has & charge of
-1 and N2 and N3 each has a charge of -t.

In view of the uncertainty of the equivalence of the two
sides of the ion and the many possible resonance forms, there
does not seem to be much point in making a detailed valence
bond correlation of the bond lengths and derived bond num-

~bers with disgtribution of resonance forms. The C-N double

*
Significance terminology used i1s that of Cruickshank and
Robertson (47).
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Introduction

TT L P lnl e . v - 3 - £3 N P e Y =1 e A )
Hoffman {(50) prepared a dimer of phenyl isocyanate by
4 . : e, T oy e e IS T S S R -~ T A T o -
treating the latiter with triethyl phosphine. There are
ossible configurations for the dimer as
S B ke P ot A (VRN ) L AL wlas WL 4 4D
b £ ] $ - 7 - R | Py £3 o 3
. Reasonable five and six membered ringsg formed

E)
|93

hough 1t had not been

the correct one., Therefore an
structure of This dimer was unde

and to determine its

any of

(51), was the one generally
definitely established as
-ray 1 The
rtaken to establish 1ts con-

dimensions as no ructure
inzs had been studied.

The vhenyl isooygaate dimer was obitalined from Dr. J, D.
Roberts of this department. The crystals used for this
les, approximately 0.1 mm in diameter, pre-
pared by slow recrystallization from an alcohol-water mix-
ture by Dr. Hughes. Precession (Mo Ka, A= 0.7107 A) and

o
Welss

enburg (

symmebry mmm and an orthor
a = ©C.,13 +
b = 11.83 +
c = 10.62 +
The Intensity abs 5 wer
odd and Tor hk0O when h was odd.

ombilc un

howed Laue

4t

i b

Y
0,02 A
oo
A R
NN
L oa UC{
4 - _ Ty €y
e for Okf# when k +4 was
PV ] Py g e Ty .
This dindicateg either space
being non-centrogsymmetric,
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Figure 15

Po ssible

C=0

Configurations
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A plezoelectric test for a polar axis gave a negative result.%
It was decided to attempt to determine a structure based on
the centrosymmetbtric space group Pnma., Intensity photographs
were made with the precession camera with the same estimation
technigues as used for acetamide hemihydrochloride (page 7).
At this stage of the investigation, the structure of the
dimer was published by C. J. Brown (52). His X-ray results
confirming Staudinger's conflguration were obtained from Three
dimensional data wilth a2 final R factor of 21. His crystals

were of an entirely different form, being monoclinic with:

a = 12,77 A c = 8.09 Space Group ?21/0
b = 5.50 g = o2° Z =2

The two lattices could not be reconciled though the ortho-
rhombic unit cell had almost twice the volume of the mono-
clinic cell, the volumes being 11&?’and 1134 /2 a3 respec-
tively. This results in almost the same density if four mole-
cules are assumed to be in the orthorhombic cell, Brown's
crystals were flat plates obtained by recrystallization from
benzene. They were also prepared by Dr. Hughes but were dis-
carded in favor of the needles which were more suitable for
X-ray studies,.

The results of Dr. Brown's study are shown in Figure 16
taken from his paper. The standard deviation of a bond length
is given as 0.014 A, Several of the distances seem guite
unusual, One strange result is the large difference of the

o

two C-N bonds in the ring, 1.42 and 1.49 A. Another follows

See footnote on page 36.
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from the fact that the N-C(phenyl) distance of 1.41 A is
shortened conslderably from the normal C-N single bond dis-
tance of 1.47 A indicating contributions of the resonance fofms:

>N+= Cic ) C\:c :NJ": c:C B C:C' \/tﬁh:c/cz C;/c

c=cC c=cC c—C

This would tend to make the two adjacent C-C bonds of the phenyl
group longer than the other four bonds yet the opposite re-
sults are obtained. The entire molecule is non-planar.

Inyview of the above considerations, this investigation
was continued. Since the general positions of Pnma are
eight-fold, the four molecules must lie in special positions,
either on mirror planes or at centers of symmetry. The former
were considered first since the molecules must lie either in
the mirror plane or perpendicular to it. The y parameters
are therefore fixed (assuming reasonable parameters in the
second case) and calculation of the O0kO structure was made for
various orientations. The agreement was poor for both‘cases
" and this hypothesis was abandoned. The centers were then
considered. The possible y parameters were limited in range,
being constrained not to approach the mirror planes too
closely in order to avoid short intermolecular distances.
When a suitable tfial structure could not be obtained, it
was feared that the true space group was Pn21a which had
neither mirror planes nor centers of symmetry. Therefore it
was decided to make a Wilson intensity distribution test,

the principle of which is that a centrosymmetric crystal has

a distribution of intensitiés different from a non-centro-
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Appendix I

Structure Factor Table for

Acetamide Hemihydrochloride

(electrons x 10)

F F h
0 C

113 9l 0

195  2hs 0
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72 6l 0
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< 15 3 0

76 38 0

0
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52 -5 0
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0

316 260 0

180  -181 0
110 11k
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< 15 -7 0
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Appendix I (Continued)
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Appendix I (Continued)

F, F, h k[ F, Fe
165 ~137 2 10 0 56 58
123 131 2 10 1 21 -20

< 20 -6 2 10 =1 17 -20

65 70

< 26 -1 3 0 0 295 297

79 69 3 0 2 167 166

59 69 3 0 4 83 ol
116 113 3 o =2 325 305

‘R SR S - B
6 - o
73 3 0 -8 157 160
11 10
w2 3 1 0 2 5
60 50 3 1 1 38 38
59 -6 3 1 2 < 27 -8
48 57 3 1 3 25 32
29 -17 3 1 L 52 50
159 165 3 1 5 70 75
94 -93 3 1 -1 28 21
85 85 3 1 -2 99 92
121 104 3 1 -3 118 122
3 1 -k 112 =101
40 -21 3 1 -5 < 36 2k
105 102 3 1 =6 39 56
< 20 26 3 1 =7 k2 40
65 60 31 -8 39 -ko
2 18

%3 99 3 2 0 264 250

52 68 3 2 0 275 250

15 -7 3 2 1 56 56

A A
80 3 2 3 1 -
< g% -13 3 2 L Ll 49

30 35 3 2 5 < 26 -13

21 -13 3 2 -1 234 =192

67 -63 3 2 =2 1;2 l%g

3 2 =3

60 103 3 2 4 18 189

39 36 3 2 -8 49 52

2 2

<22 3 03 0 <15 8

Lg Ly 3 3 1 31 35
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Appendix I (Continued)
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Appendix II

Structure Factor Table for

Potassium Dicyanoguanidine
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Appendix II (Continued)

F F h kA F
51 ~80 2 1 1 76
65 -6 2 2 1 290
66 67 2 3 1 260
2 L 1 110
3k -5 2 5 1 238
120 1256 2 6 1 4 23
60 70 2 7 1< 24
50 -59 2 8 1 80
50 -72 2 9 1 < 29
109 114 2 10 1 < bk
< 39 40 2 13 1 77
113 =133 2 14 1 95
< 39 -22 3 1 1 433
81 74 3 2 1 28L
51 -3k 3 3 1 43
52 -51 3 L 1 122
92 =73 3 5 1 50
3 6 1 72
148 =196 3 7 1 221
3 8 1 55
R 39 1 120
88 97 3 10 1 27
3 11 1 76
77 =90 3 12 1 86
4ho o =4ho
220 236 L 1 1 148
159 183 L 2 1 170
50 -46 L 3 1 111
143 177 L L 1 200
4 5 1 < 29
36 Ly 61 50
69 -4 L 7 1 104
306 =301 L 8 1 85
188 199 L 9 1 5k
81 65 L 10 1 95
103 -98 L 11 1 70
95 98 L oo12 1 58
4 26 -2
34 39 5 1 1 324
67 69 5 2 1 130
77 59 5 3 1 127
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Appendix II (Continued)

FO
50

< By
71
167
< 35

%
ﬁ#
-5{)
-68
194
-29

89

86

L
33
33
-36
110
32
88
-6\t
72

-5
102
193

8l
-69
8
..50
~Lo

49

61
129
=99
-52
108
-20

91

87
=73
87
37
46
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785
392
791

290
125
376

39
184

158
125
122
135

1180
60

=12
91
~60
=73
66

-90
L2
-85

81

~105

71

98k
-706



VIV S FE S PSSR o Wwwwwiwiwiwwiwwilolw oo OO N B

O CON O F e =

o

MFWOHO pOoOvoOoIONNRFWORO DOV FWRO RO

e

.

POV PNV DDV VIVDIVVDVDL PPV >

Appendix II (Continued)

F
c
~241
=149
269
61
=311
38
316
o1
-182
-98
70
-61

571
255
-302

bt s
N OO0

e

WooNoOMWAFWOHO OO FWuRO ROV FWhoHO

<

Do MDONDORDD PPNV DOV PPN

79
107
117
122

< 33
137
103

329

. 391

< 50
196
189
301

10
151
200
710

557

-9
119
123
111
-1k

=141
113

304
369

-174
178
26k
-38

=137

189
~66
=95

473
252
16k
-172
46
153
-85
~-209
85
92
-%

=261
66
-95
-224
52
156
~-130
~-156
ﬁé
8L
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Appendix II (Continued)

FO
140
293
120
189

< 30
157
< 32
100
131

95
410

< 26
108

<3
155

61
52

88

56
178
73
121

50

65
77
89

88
109

< 35
117
102
180

FC
-157
291
=154
~20k
10
173
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-103
139

100

-108
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Appendix II (Concluded)

F, F, h k[ F,
61 -58 7 1 3 51
181 203 7 2 3 14
48 48 7 3 3 70
104 113 7 L 3 158
32 -30 7 5 3 48
68 73 7 6 3 Ly
82 86 7 7 3 L1
7 8 3 b5
113 102 7 9 3 41
117 -97
79 ~66 8 1 3 48
150 156 8 2 3 16
18 0 8 3 3 102
L7 39 8 L 3 65
86 91 8 5 3 Ll
65  -80 8 6 3 86
50 3 8 7 3 26
65 75 8 8 3 68
51 50
55 -51 9 1 3 73
3/ -32 9 2 3 57
9 3 3 <24
220 =228 9 L 3 25
92 89 9 5 3 72
23 98
50 26 10 1 3 <20
41 39 10 2 3 71
55 56 10 3 3 53
154 ~160 10 6 3 59
< 21 24
65 =77 11 1 3 75
16 -12 11 2 3 29
71 -7k 11 3 3 58
11 L 3 55
39 -31 11 5 3 42
< 30 -24
<17 -2k 12 1 3 83
21 29
69 -90 13 1 3 50
71 -26
63 =72
65 Sh
55 -62
67 36
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Propositions

Taking the suggestions of Motzfeldt (1) and Porter (2),
the accommodation coefficient, which can arffect vapor
pressure measurements, could be evaluated by the Knudson
effusion-mass spectrometer technique. This could be
done conveniently if an effusion cell were to be used
with, besides the primary orifice, one (or more) holes
which could be closed. This type of cell could also

be used in regular vapor pressure measurements tQ con-
firm that equilibrium has been attained.

Taylor (3) has studied the gas phase of trifluoroacetic
acid and deuterated trifluoroacetic acid and suggests
that the dissociation energy of the dimer is less in
the latter compound than in the former. He attributes
this to the "larger volume” of the deuterium bond re-
sulting in "a smaller charge density." It is proposed
that these systems should be reinvestigated.

The results of the study of acetamide hemihydrochloride
suggest that various other compounds be studied.

a. The structure of acetamide itself should be
refined by modern techniques.

b. The structure of various complexes of acetamide
listed on page 1 of this thesis would be of
interest, particularly the ICl compound, which
has been assigned a structure similar to that

of the hemichloride.
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c. If acetamide hemihydrofluoride could be pre-
pared its strﬁcture might prove to be very
interesting.

d. A neutron diffraction investigation of acetamide
hemihydrochloride could contribute to our‘
knowledge of hydrogen bonds.

Contrary to the proposition of Peterson (4), it is pro-
posed that at least one of the SCN groups in Mercury
tetrathiocyanate-Copper Diethylenediamine (5) is not
linear. While this would not be the result of resonance,
it could arise from the packing in this erstél.

The crystal structure of m-dinitrobenzene (6,7,8) has

had a history of misadventures. It is proposed that the
most recent determination (8) is still incorrect in its
details.

The usual procedure in evaluating an anisoﬁropic tem-
perature factor 1is to determine the axial directions in
reciprocal space and then evaluate the usual coefficients
for hihj‘ If the axial directions are determined in real
space the compubational labor is greatly reduced.

A reduction could be made in the duplication of struc-
tﬁre determinations if an annual compilation of compounds
under study could be made. Conditions are proposed which
would make such a list more useful.

Glasstone (9) derives the partial mdlal volume of the 1 th

component in an ideal gas mixture as RT/?i. This is in-
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correct and should be RT/P. The latter leads to the
same value of the chemical potential as given in the
following paragraph of the text.

The existence of the (II) state of Americium has not
been established (10). It is proposed that it may‘be
prepared, perhaps in a manner analogous to that of
Europium (II) by reduction of the plus 3 state.

It has periodically (w = 6xlO5 sec) occurred to this
observer that slides at seminars should be eliminated.
This suggestion is based on observations of many (pos-
sibly an unprecedented number for a graduate student)

seminars which have firmly established the many advan-

tages to be gained.



