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Abstract
C9H24N2O7, monoclinic, P21/n (no. 14), a = 11.1646(7) Å,
b = 6.3264(4) Å, c = 18.6926(9) Å, β = 97.5994(18)°,
V= 1308.69(13) Å3,Z=4,Rgt(F ) = 0.0385,wRref(F

2) = 0.1057,
T = 200 K.

CCDC no.: 2041499

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

The compound was provided as 2-amino-2-methyl-
propane-1,3-diol by Merck, possibly in the 1960s. Crystals
used for the diffraction study were taken directly from the
stock present in store as-is.

Experimental details

Carbon-boundH atomswere placed in calculated positions
(C–H 0.99 Å for methylene groups) and were included in
the refinement in the riding model approximation, with
U(H) set to 1.2Ueq(C). The H atoms of the methyl and
ammonium groups were allowed to rotate with a fixed
angle around the C–C bond to fit the experimental electron
density (HFIX 137 in the SHELX program [3]), with U(H) set
to 1.5Ueq(C). The H atoms of the hydroxyl groups were
allowed to rotatewith afixed angle around the C–Obond to
fit the experimental electron density (HFIX 147 in the
SHELX program [3]), with U(H) set to 1.5Ueq(O).

One of the hydroxyl groups shows well-behaved dis-
order over two orientations that could be handled by a
two-component model with the major position being
present in 72.1% of cases.
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Table : Data collection and handling.

Crystal: Colourless platelet
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [, ], SHELX [],
WinGX/ORTEP [], Mercury [],
PLATON []
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Comment

Synthesis and analysis are the two major aspects of historic
and contemporary chemistry. For a large variety of re-
actions well-established standard synthesis procedures are

apparent that form the basis of vast sections of practical
laboratory courses during undergraduate student training.
Against this backdrop it then seems improbable that one
specific synthesis reaction (whose nature is known and
understood) would then-all of a sudden-yield surprising
results contradicting experience. The latter is a particularly
suspicious development if the unexpected results coincide
with a change in reagent supply as the historic example of
the Simmons-Smith reaction has shown when success or
failure during the early years of this reaction being applied
could be attributed to the catalytic effects of silver present in
one of the startingmaterials [7–11]. In our case, coordination
reactions involving 2-amino-2-methyl-propane-1,3-diole as
a ligand started providing unexpected results. As the onset
of the changed behaviour coincided with an older batch of
the reagent being used in our laboratories, the nature of the
compoundwas checked bymeans of a diffraction study. The
unit cell dimensions of the aminole are apparent in the
literature [12] but differed from the ones found in our case.

The title structure showed a surprising result – instead
of the expected pure aminole, the material constituted the
carbonate salt of its protonated form, the latter most likely
having formed over the decades of storage and – via a lose
lid – subsequent gradual sequestration of atmospheric
carbondioxide and moisture.

The asymmetric unit contains two aminium cations (see
the Figure). The two positive charges are balanced by the
presence of a carbonate anion. One of the hydroxyl groups
present in one of the cations is disordered over two positions
with themajor orientation being present in 72.1% of cases. C–
N bond lengths of 1.4990(17) and 1.5056(17) Å as well as C–O
bond lengths within the carbonate ion covering a range of
1.2742(16)–1.2928(17) Å are in good agreement with compa-
rable bonds in other compounds deposited with the Cam-
bridge Structural Database [13]. The C–O distances for the
hydroxyl groups span a narrow range of 1.369(2)–
1.4190(17) Å, however, the shortest value in this context is
established towards thedisorderedOHgroupandmight show
asystematic shortening causedby the chosendisordermodel.

In the crystal structure, classical hydrogen bonds of
the O–H⋯O and the N–H⋯O type supported by all
hydrogen atoms bonded to these heteroatoms are
apparent. All oxygen atoms of the carbonate ion as well as
some of the hydroxyl groups act as acceptors for these
hydrogen bonds. In terms of graph-set analysis [14, 15], the
descriptor for these hydrogen bonds is DDDDDDDDDD on
the unary level. In total, the entities present in the crystal
structure are connected to a three-dimensional network.

The results of this study strengthen the notion that
even simple, solid organic compounds that enjoy
a – supposedly! – infinite shelf-live and are impervious

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

O . () . () . () . ()
H . . . .*
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () −. () . () . ()
HA . −. . .*
HB . −. . .*
HC . −. . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () −. () . () . ()
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
HC . −. . .*
C . () . () . () . ()
HA . . . .*
HB . −. . .*
Ca

. () −. () . () . ()
HAa

. . . .*
HBa

. −. . .*
Oa

. () . () . () . ()
Ha

. −. . .*
Cb

. () −. () . () . ()
HAb

. . . .*
HBb

. . . .*
Ob

. () −. () . () . ()
Hb

. −. . .*

aOccupancy: . (), bOccupancy: . ().
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to decomposition can undergo chemical alterations over
prolonged storage.
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