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Abstract
2(C37H47N4O5·3(H2O), triclinic, P1 (no. 1), a = 11.6319(7) Å,
b = 13.9452(7) Å, c = 24.1727(14) Å, α = 106.203°, β = 103.296°,
γ = 90.777°, V = 3651.7(4) Å3, Z = 4, Rgt(F ) = 0.0682,
wRref(F 2) = 0.1899, T = 123 K.

CCDC no.: 2306133

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of materials

All reagents are commercially sourced without the need of
further purifications. Approximately 0.010 g of lopinavir
(0.0159 mmol) was dissolved in 5 mL of methanol. The
solution was left in a polytop vial to allow slow evaporation
at temperatures between 10 and 15 °C for 24 h. Colourless
needles were formed and were observed after 5 weeks.

2 Experimental details

The collection method involved ω-scans of 0.5° width. The
data was reduced using SAINT-Plus version 6.02.6 software.
SADABS was then used to process the empirical absorption
corrections [1]. The crystal structure was solved using SHELXT
[2]. Hydrogen atoms were geometrically positioned and
Uiso(H) = 1.2Ueq(C). All diagrams were prepared for publica-
tion using ORTEP [4], WINGX [4], MERCURY [5] PLATON [6].

3 Comment

Lopinavir is a selective and potent protease inhibitor used for
the treatment andmanagement ofHIV infections [7]. Lopinavir
was crystallised as a hydrate with methanol. The figure illus-
trates the asymmetric unit of the molecule, this unit consists
of two molecules of N-{5-[2-(2,6-dimethylphenoxy)acetamido]-

Table : Data collection and handling.

Crystal: Colourless plate
Size: . × . × .mm
Wavelength: CuKα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker D Venture photon, 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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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

CA −. () . () . () . ()
CA −. () . () . () . ()
CA −. () . () . () . ()
HA −. . . .*
CA −. () . () . () . ()
HA −. . . .*
CA −. () . () . () . ()
HA −. . . .*
CA −. () . () . () . ()
CA −. () . () . () . ()
HAA −. . . .*
HAB −. . . .*
HAC −. . . .*
CA −. () . () . () . ()
HAA −. . . .*
HAB −. . . .*
HAC −. . . .*
CA −. () . () . () . ()
HAA −. . . .*
HAB −. . . .*
CA . () . () . () . ()
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
HB . . . .*
CA . () . () . () . ()
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
HB . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . . . .*
HB . . . .*
CA . () . () . () . ()
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HA . −. . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

HA . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
CA −. () . () . () . ()
HA −. . . .*
CA −. () . () . () . ()
HA −. . . .*
CA −. () . () . () . ()
HA −. . . .*
HB −. . . .*
HC −. . . .*
CA −. () . () . () . ()
HA −. . . .*
HB −. . . .*
HC −. . . .*
CA . () . () . () . ()
CA −. () . () . () . ()
HA −. . . .*
HB −. . . .*
CA . () . () . () . ()
HA . −. −. .*
HB . . . .*
CA . () . () −. () . ()
HA . . −. .*
HB . . −. .*
NA . () . () . () . ()
HA . . . .*
NA . () . () . () . ()
HA . . . .*
NA −. () . () . () . ()
NA . () . () . () . ()
OA . () . () . () . ()
OA . () . () . () . ()
OA −. () . () . () . ()
OA . () . () . () . ()
HAA . . . .*
OA . () . () . () . ()
CB . () . () . () . ()
CB . () . () . () . ()
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HBA . . . .*
HBB . . . .*
HBC . . . .*
CB . () . () . () . ()
HBA . . . .*
HBB . . . .*
HBC . . . .*
CB . () . () . () . ()
HBA . . . .*
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Table : (continued)

Atom x y z Uiso*/Ueq

HBB . . . .*
CB . () . () . () . ()
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HC . . . .*
HD . . . .*
CB . () . () . () . ()
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HB . . . .*
CB . () . () . () . ()
HB . . . .*
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HC −. . . .*
HD −. . . .*
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HC −. . . .*
HD −. . . .*
CB −. () . () . () . ()
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HB −. . . .*
CB −. () . () . () . ()
HD −. . . .*
HE −. . . .*
HF −. . . .*
CB −. () . () . () . ()
HD −. . . .*
HE −. . . .*
HF −. . . .*
CB −. () . () . () . ()
CB −. () . () . () . ()
HC −. . . .*
HD −. . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

CB −. () . () . () . ()
HC −. . . .*
HD −. . . .*
CB −. () . () . () . ()
HC −. . . .*
HD −. . . .*
CC . () . () . () . ()
NB . () . () . () . ()
HB . . . .*
NB −. () . () . () . ()
HB −. . . .*
NB −. () . () . () . ()
NB −. () . () . () . ()
OB . () . () . () . ()
OB −. () . () . () . ()
OB . () . () . () . ()
OB −. () . () . () . ()
HBA −. . . .*
OB −. () . () . () . ()
CC . () . () . () . ()
CC . () . () . () . ()
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
CC . () . () . () . ()
HCA . . . .*
HCB . . . .*
HCC . . . .*
CC . () . () . () . ()
HCA . . . .*
HCB . . . .*
HCC . . . .*
CC . () . () . () . ()
HCA . . . .*
HCB . . . .*
CC . () . () . () . ()
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HE . . . .*
HF . . . .*
CC . () . () . () . ()
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
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Table : (continued)

Atom x y z Uiso*/Ueq

CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HE . . . .*
HF . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HE . . . .*
HF . . . .*
CC . () . () . () . ()
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HC . . . .*
CC . () . () . () . ()
HG . . . .*
HH . . . .*
HI . . . .*
CC . () . () . () . ()
HG . . . .*
HH . . . .*
HI . . . .*
CC . () . () . () . ()
CC . () . () . () . ()
HE . . . .*
HF . . . .*
CC . () . () . () . ()
HE . . . .*
HF . . . .*
CC . () . () . () . ()
HE . . . .*
HF . . . .*
NC . () . () . () . ()
HC . . . .*
NC . () . () . () . ()
HC . . . .*
NC . () . () . () . ()
NC . () . () . () . ()
OC . () . () . () . ()
OC . () . () . () . ()
OC . () . () . () . ()
OC . () . () . () . ()
HCA . . . .*
OC . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

CD . () . () . () . ()
CD . () . () . () . ()
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
CD . () . () −. () . ()
HDA . . −. .*
HDB . . −. .*
HDC . . −. .*
CD . () . () . () . ()
HDA . . . .*
HDB . . . .*
HDC . . . .*
CD . () . () −. () . ()
HDA . . −. .*
HDB . . . .*
CD . () . () −. () . ()
CD . () . () . () . ()
HD . . . .*
CD . () . () −. () . ()
HG . . −. .*
HH . . −. .*
CD . () . () −. () . ()
CD . () . () −. () . ()
HD . . −. .*
CD . () . () −. () . ()
HD . . −. .*
CD . () . () −. () . ()
HD . . −. .*
CD . () . () −. () . ()
HD . . −. .*
CD . () . () −. () . ()
HD . . −. .*
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HG . . . .*
HH . . . .*
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HG . . . .*
HH . . . .*
CD . () . () . () . ()
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HD . . . .*
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4-hydroxy-1,6-diphenylhexan-2-yl}-3-methyl-2-(2-oxo-1,3-diazi-
nan-1-yl) butanamide and three molecules of water. All bond
lengths and angles were as expected as reported by [8].

The secondary amine functional group is attached by a
N2D–H2D⋯O4W bond to a water molecule, the bond length
is recorded at 2.888 Å. Another secondary amine functional
group is attached by a N2A–H2A⋯O2W bond to a water
molecule with a bond length of 2.892 Å. The pyrimidinone
moiety is attached by a C34–O5D⋯H4WC bond to a water
molecule, the bond length was noted as 2.892 Å. These bond
lengths are between 2.7 and 2.9 Å, according to [8] these
bonds are considered moderate hydrogen bonds. Hydrates
are crystal compounds that contain water in their crystal
lattice [9]. The crystal structure synthesised is a hydrate, this
is evident as there are three water molecules that interact
with one another, but do not interact with the host molecule
(lopinavir), making the crystal structure a trihydrate. The
water molecules that interact with one another and those
that interact with the host molecule are bifurcated hydrogen
bond interactions. These water molecules are attached to one
another byO5W–H5WB⋯O3WandO3W–H3WB⋯O5Wbonds,
both bond lengths 2.752 Å as well as O5W–H5WA⋯O1W bonds
with a bond length of 2.949 Å.

Hydrates aswell as cocrystals in general are founduseful;
they play a significant role in pharmaceutical drug design.
These types of drugs are of key interest because water mol-
ecules are small and can form interactions as both hydrogen
bond acceptors and donors. Hydrates are also considered
non-toxic and are also able to form spontaneously [10].
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Table : (continued)

Atom x y z Uiso*/Ueq

CD . () . () . () . ()
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HD . . . .*
CD . () . () . () . ()
HJ . . . .*
HK . . . .*
HL . . . .*
CD . () . () . () . ()
HJ . . . .*
HK . . . .*
HL . . . .*
CD . () . () . () . ()
CD . () . () . () . ()
HG . . . .*
HH . . . .*
CD . () . () . () . ()
HG . . . .*
HH . . . .*
CD . () . () . () . ()
HG . . . .*
HH . . . .*
D . () . () . () . ()
H . . . .*
ND . () . () . () . ()
HD . . . .*
ND . () . () . () . ()
HD . . . .*
ND . () . () . () . ()
ND . () . () . () . ()
OD . () . () −. () . ()
OD . () . () . () . ()
OD . () . () . () . ()
OD . () . () . () . ()
HDA . . . .*
OD . () . () . () . ()
OW . () . () . () . ()
HWA . . . .*
HWB . . . .*
OW . () . () . () . ()
HWA . . . .*
HWB . . . .*
OW . () . () . () . ()
HWA . . . .*
HWB . . . .*
OW . () . () . () . ()
HWA . . . .*
HWC . . . .*
OW . () . () . () . ()
HWA . . . .*
HWB . . . .*
OW . () . () . () . ()
HWA . . . .*
HWB . . . .*
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