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Crystal Structure of 8-Methyl-dihydrothiazolo[3,2-a]pyridin-5-one

Trihydrate at —160 °C

P. GROTH

Department of Chemistry, University of Oslo, Oslo 3, Norway

The crystals are orthorhombic with space
group Pbca. There are eight formula units in
the cell with dimensions a=6.926(2) A, b=
14.172(2) A, ¢=21.308(6) A. The structure
was solved by direct methods and refined by
full-matrix least-squares technique to R=3.3 9
(Ry=3.59) for 1367 observed reflections
(automatic four circle diffractometer). The
crystal structure is built up of ribbons of water
molecules (parallel to the be¢-plane) to pairs
of which the pyridinone molecules are attached
at both sides by hydrogen bonds of length
2.789 and 2.749 A. Between the layers thus
formed van der Waals’ forces only reside.

Rearrangement studies in dihydrothiazolo[3,2-
alpyridinium salts ! have yielded a pyridinone,

* All programs used (except those for phase
determination and stereoscopic drawing) are in-
cluded in this reference.
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viz. 8 methyldihydrothiazolo[3,2-a]pyridin-5-
one (I) which is characterized by an unex-
pectedly low melting point. In order to explore
the reason for this, an X-ray crystallographic
investigation has been carried out.

The crystals of C;H,SON.3H,0 are orthor-
hombic with cell dimensions a=6.926(2) A,
b=14.172(2) A, ¢=21.308(6) A. The space
group is Pbca and there are eight formula units
in the unit cell (D,,=1.38 g em™, D;=1.40 g
em™®). Since the compound has a melting

Table 1. Final fractional coordinates and thermal parameters with estimated standard devia-
tions. Expression for anisotropic vibration is: exp[—2a%(h%a*'U,,+ ..+ 2klb*c*U,,)]. Hm and
Hmn are bonded to Cm. HWmn is bonded to OWm.
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Table 2. Bond distances and angles with esti-
mated standard deviation.

DISTANCE 1) OISTANCE W
S - €L 1,740¢ ) s - €2 1,826¢2)
Ne €1 g,372¢ 9) N = €3 1.4820 9
€2 - €3 {,518¢ 3) N Cé 1,383¢ )
0= C4 1,262(3) B4 = €5 1,413C D)
€8« €6 1,371 V) t6 = €7 1,408( 3)
€7 - €1 1,388C ) €7 = €8 $,498( M)

ANGLE (3] ANGLE (54
Cle 8« €2 91,40 1) Se €2 €3 106,6¢ 2)
C2e €Y= N 106,4( 2) ESe Ne €1 115,3¢ )

Ne £l 8 112,2(2) €S e Ne- C4 121,3¢2)
Ne Cde 0 118,7( 2) Oe €4~ €5 126,1¢ 2)
Ne C4e €5 418,2¢ 2) Cd o €8~ €6 121,3¢ 2)
¢85 e c6 - C7 o1 2) E6 e €7 - C1 116,2¢ 2)
€6 e €7 - C8 122,8( 2) € e €7 = Cf 121,3( 2)
€7 e €1« N 122,80 2) €r e €1 - 8 128,7( 2)
DISTANCE 1) DISTANCE 1)

0 = oWy’ 2,780¢ 2) 0 e ON2/ 2,749( V)
ON1 = OW2” 2,719C ) oWy = O3/ 2,798¢ 3)
OW2 = ON3  2,826¢ 3) ow2 « ONY  2,817¢ )
oWy =HW1Y 2798¢31) oWy =HN12 «807(39)
OW2 wHW2Y «761¢31) 0W2 ~HW22 +067(32)
OWS ~NW3{ £900(36) ON3 =NN32 #746(30)

ANgLE ) ANGLE (34]

0 =HWit’= ONt’ 165 ¢ 3) 0 oNW2{' = ON2’ 177 ( 3)
OWy =HW22’~ OW2/ 177 ¢ 3) ONi =HWi2'= OWN3’ 169 ( 3)
ONE ~HN32 = OW3 178 ¢ %) on2 =HW3It"= OHSY 170 ( W)

Fig. 1. Schematic drawing of the pyridinone
molecule.
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point of about 28 °C the intensities were meas-
ured at —160°C (on a Syntex PI diffractom-
eter with an Enraf-Nonius liquid nitrogen
cooling device modified by H. Hope). The
radiation was MoKa (4=0.71069 A) and 26,,,, =
50°. With an observed-unobserved cutoff at
2.5 o(I), 1367 reflections were recorded as
observed. The crystal size was (0.2 x 0.3 x 0.35)
mm?. No corrections were made for absorption
or secondary extinction effects.

The structure was solved by direct methods 2
and refined by full-matrix least-squares tech-
nique.®»* Anisotropic temperature factors were
introduced for the heavy atoms. All hydrogen
atoms were localized in the difference Fourier
map. Atomic form factors were those of Hanson
et al.t except for hydrogen.® Weights used in
least-squares were obtained from the standard
deviations in intensities, o(I), taken as

o(I)=[Cp+(0.02 Cy)]t

where Cp is the total number of counts and
Cy the net count. The final R-value was 3.3 9,
(Rw=3.49%) for 1367 observed reflections.

Final fractional coordinates and thermal
parameters with estimated standard deviations
are given in Table 1. The principal axes of the
thermal vibration ellipsoids were calculated
from the temperature parameters of Table 1.
Maximum r.m.s. amplitudes range from 0.129
to 0.193 A (corresponding B-values of 1.31
and 2.94 A?). No rigid-body analysis of transla-
tional, librational and screw motion has been
carried out.

Bond distances and angles (including hydro-
gen bonds) are listed in Table 2. The standard
deviations, given in parentheses, are estimated

Fig. 2. Stereoscopic view (approximately along [001]) showing the hydrogen bonding network

(b-axis across the page).
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from the correlation matrix of the final least-
squares refinement cycle. Fig. 1 is a schematic
drawing of the molecule.

The system 8, O, N, C1, C3,---, C8 is planar
(to within 0.03 A) with C2 0.42 A out of the
plane. This puckering of the five-membered
ring (and the bond distances and angles as
well) agree, within error limits, with the results
obtained for ¢rans-2-carboxy-5-methyl-dihydro-
thiazolo[ 3,2-a]pyridinium-3-carboxylate ¢ and
cts-2,3-(3’-cyclohexanone-1’,2’-ylene)-5-methyl-
8-ethoxydihydrothiazolo[3,2-a]pyridinium bro-
mide.’

The crystals contain as much as 24.4 9
water (a fact which possibly may be held
responsible for the low melting point). The
water molecules form a rather complex network
of hydrogen bonds. A fragment of this is shown
in a stereoscopic drawing ® (Fig. 2) where the
structure is viewed approximately along [001]
(with the b-axis across the page) and a centre
of symmetry is indicated. The fact that the
carbonyl oxygen atom accepts two hydrogen
bonds (from OW1 and OW2) is reflected in
the C=0 bond length of 1.262 A. As may be
seen from Table 2, OW1 and OW3 are involved
in three, and OW2 in four hydrogen bonds.
Inspection of Fig. 2 shows that O, OW1, and
OW2 together with their centro-symmetrically
related equivalents constitute chair-formed
six-membered rings which are linked together
by six water molecule (OW3) bridges. These
bridges form condensed five-membered rings
and the whole network may be characterized
as ribbons of water molecules (parallel to the
bc-plane) to pairs of which the pyridinone
molecules are attached at both sides. Between
the layers thus formed van der Waals forces
only reside.
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