
W&M ScholarWorks W&M ScholarWorks 

Arts & Sciences Articles Arts and Sciences 

2008 

Crystal Structure of Di-iso-butylammonium Crystal Structure of Di-iso-butylammonium 

Thiolactatotriphenylstannate Thiolactatotriphenylstannate 

Olaniran Atchade 

Xueqing Song 

Robert Pike 

George Eng 

Follow this and additional works at: https://scholarworks.wm.edu/aspubs 

 Part of the Chemistry Commons 

https://scholarworks.wm.edu/
https://scholarworks.wm.edu/aspubs
https://scholarworks.wm.edu/as
https://scholarworks.wm.edu/aspubs?utm_source=scholarworks.wm.edu%2Faspubs%2F1964&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/131?utm_source=scholarworks.wm.edu%2Faspubs%2F1964&utm_medium=PDF&utm_campaign=PDFCoverPages


x77ANALYTICAL SCIENCES   2008, VOL. 24 x77

2008 © The Japan Society for Analytical Chemistry

Triorganotin compounds are toxic to various organisms and their 
biocidal properties are well-documented in the literature.1–4  The 
biological activity of a compound can be affected by its 
solubility.  A large number of pharmaceutical compounds, 
including organotins, are sparingly soluble in water.  Increasing 
the solubility of a compound may increase its biological activity.  
Thus, ionic complexes with partial ionic characteristics may 
lessen the solubility problem.  Thus, we report the crystal 
structure of a dimeric ionic triorganotin complex, di-iso-
butylammonium thiolactatotriphenylstannate (Fig. 1).

The title complex was prepared by the addition, with stirring, 
of 2 mmol of thiolactic acid to 30 mL of acetone containing 2 
mmol of triphenyltin hydroxide.  To this solution was added, 
dropwise, 2 mmol of di-iso-butylamine in 20 mL acetone.  A 
cloudy solution formed immediately and after refluxing for 2 h, 
the solution became clear.  The crude product was obtained as a 
solid by removing the solvent on a rotary evaporator.  It was 
then recrystallized from 95% ethanol, and upon slow 
evaporation, crystals were obtained suitable for X-ray diffraction 
analyses, yield 71%, mp 108 – 109˚C.  Analysis Calculated for 
C29H39NO2SSn: C, 59.40; H, 6.76; Sn, 20.59%.  Found: C, 
59.47; H, 6.72; Sn, 20.49%.

The structure was solved by direct methods and refined by a 
full-matrix least squares technique anisotropically.  Details of 
the refinement parameters are listed in Table 1.  The positions of 

the hydrogen atoms were placed at geometrically idealized 
positions and constrained to ride on their parent atoms with 
Uiso(H) = 1.2Ueq(C).  The final positions of all the non-hydrogen 
atoms are given in Table 2.  An ORTEP plot of the molecular 
structure with the atomic numbering scheme is depicted in Fig. 
2.  Selected bond lengths and bond angles are summarized in 
Table 3.

Shown in Fig. 2 is the formula unit which consists of a di-iso-
butylammonium cation and a thiolactatotriphenylstannate anion.  
The tin atom in the anion has essentially a cis-TBP geometry 
with O(1) and C(4) in the axial positions with C(10), C(16), and 
S(1) forming the equatorial plane.  The Sn–C bond lengths for 
the two equatorial phenyl groups (2.144(2)Å and 2.152(2)Å) are 
slightly shorter than for the axial phenyl group (2.189(2)Å).  
The axial skeleton is slightly bent with a C4–Sn1–O1 angle of 
171.20(6)˚.  The S1–Sn1–O1 angle was significantly reduced 
(76.79(3)˚) due to steric effects in the thiolactatotriphenylstannate 
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The title compounds, [(iso-C4H9)2NH2][SnPh3(O2CCH(CH3)S)], crystallized in a monoclinic space group P21/n with the 
following cell parameters: a = 9.8537(2)Å, b = 16.7775(3)Å, c = 17.5845(3)Å, b = 103.7740(10)˚, V = 2823.48(9)Å3, Z = 
4 and Dx = 1.375 Mg m–3.  The structure was refined to a final R value of 0.0222 for 5042 reflections [I > 2s(I)].  The 
structure of the complex is ionic consisting of an anionic triphenyltin moiety and a cationic di-iso-butylammonium 
portion.  In addition, a hydrogen bonding network between the cations and anions was observed.
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Fig. 1 Dimeric structure of the title complex

Table 1 Crystal and experimental data

Formula:  C29H39NO2SSn
Formula weight:  584.36
Crystal system:  monoclinic
Space group  P21/c, Z=4
a = 9.8537(2)Å 
b = 16.7775(3)Å b = 103.7740(10)˚
c = 17.5845(3)Å 
V = 2823.48(9)Å3 Dx = 1.375 Mg/m–3

Temperature 100 K
q range for data collection 3.7 to 69.1˚
Re�ections collected/unique 31580/5042[R(int) = 0.029]
Data/restraints/parameters 5042/3/312
Goodness-of �t on F2 1.02
Final R indices [I>2s(I)] R1 = 0.0222, wR2 = 0.0215
R indices (all data) R1 = 0.0575, wR2 = 0.0569
(D/s)max 0.003
(Dr)max 0.38 eÅ–3

(Dr)min –0.63 eÅ–3

Measurement: Bruker-AXS SMART Apex II CCD
Program system Bruker-AXS SMART, SHELXL-97
Re�nement method full-matrix least-squares on F2
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anion.  There are two significant interactions between the cation 
and the anion moieties through hydrogen bonding.  Each of the 

di-iso-butylammonium cation has significant hydrogen bonding 
with the carbonyl oxygen atoms, N1–H1A–O2i and N1–H1B–
O2ii.  Slightly weaker hydrogen bonding is observed with the 
N1–H1A–O1i atoms [symmetry codes: (i) 1–x, 1–y, –z; (ii) x, y–
1, z].  Hydrogen bonding substantially affects the distribution of 
the electrons on the carbonyl groups, as can be seen by the 
observation of two identical C–O bond distances, 1.258(3)Å for 
the C(1)–O(1) bond and 1.259(3)Å for the C(1)–O(2) bond.  
These results would indicate that the complex is a loosely 
associated dimer bridged by two di-iso-butylammonium cations 
in the lattice as shown in Fig. 1.
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Table 2 Atomic coordinates and equivalent isotropic 
displacement parameters (Å2). Ueq is de�ned as one third of the 
trace of the orthogonalized Uij tensor.

Atom x y z Ueq

Fig. 2 ORTEP drawings of the title complex with the atom labels. 
Displacement ellipsoids are shown at 50% level (H atoms are excluded 
for clarity).

Table 3 Selected bond lengths (Å) and angles (º).
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