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The Reaction of Di-n-butyltin Oxide with
Hexafluoro-2,2-bis(4-carboxyphenyl)propane

Rudolph Willem'?, Hassan Dalil', Monique Biesemans'?, José C. Martins?®

and Marcel Gielen'?*

'Department of General and Organic Chemistry, Faculty of Applied Sciences, Vrije Universiteit Brussel,
Pleinlaan 2, B-1050 Brussels, Belgium

2High Resolution NMR Centre, Vrije Universiteit Brussel, Pleinlaan 2, B-1050 Brussels, Belgium

The reaction of hexafluoro-2,2-bis(4-carboxy- In this paper we investigate whether a rather rigid
phenyl)propane with tetrabutyldipropoxydi- dicarboxylic acid can give rise upon condensation
stannoxane, formed in situ from dibutyltin with di-n-butyltin oxide to a strained cyclic
oxide and n-propanol in benzene, yields a diorganotin dicarboxylate. Hexafluoro-2,2-bis(4-
compound the structure of which is a strained carboxyphenyl)propand was found appropriate
macrocycle with a single dicarboxylate moiety. for this purpose.
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1
INTRODUCTION RESULTS AND DISCUSSION

Several diorganotin fluoro-substituted aromaticDi-n-butyltin oxide was converted into tetrabutyl-
carboxylates are very active vitro against human dipropoxydistannoxane by reaction with n-propa-
cancer cell line$=® Di-n-butyltin perfluoroalkane- nol in ~ refluxing benzeng. Subsequently,
carboxylates also exhibit significant activitiés  hexafluoro-2,2-bis(4-carboxyphenyl)propane was
vitro (H. Dalil, M. Biesemans, J. C. Martins, J.-M. added to the reaction mixture at room temperature.
Renon, B. Mahieu, D. de Vos, R. Willem and M. The solid obtained after recrystallization from
Gielen, unpublished results) benzene was not suitable for crystal structure
When dicarboxylic acids react with a diorganotin determination by X-ray diffraction. The compound
oxide, they generally lead to a cyclic structurewas characterized in solution by NMR.
including one tin aton?:’ The NMR data are given in Table 1. TH#l
spectrum is in agreement with a condensation
compound having di-n-butyltin and dicarboxylate
units in a molar ratio of 1:1. Th&C and*%F NMR
. - — data are as expected, but uninformative as to the
* Correspondence to: Marcel Gielen, Vrije Universiteit Brussel, strycture. The CE13C resonance was identified
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Contract/grant sponsor: Nationaal Fonds voor Wetensc:happelijljror;1 tge ‘]1 C— F) _quartet, the %_ ne from
Onderzoek; Contract/grant number: G-0054.96. the“J(™"C—"F) coupling pattern. A%¥F-HC HMQC
Contract/grant sponsor: Fonds voor Kollektief Fundamenteelspectrum confirmed this (see the Experimental
Onderzoek; Contract/grant number: 2.0094.94. section).
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5 on0acd The **’Sn NMR spectrum exhibits a single

Contract/grant sponsor: Fund for Scientific Research Flandersrf€SoOnance at-142.3 ppm typical for the usual
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Table 1 NMR data (6 ppm) for the condensationcompoundof di-n-butyltin oxide and hexafluoro-2,2-bis(4-

carboxyphenyl)proparie
1H 13C
CHs 0.89(t, 7) 135
CH,(y) 1.4-1.8(m) 26.4 )39 = 97 Hz
CHa(p) 1.4-1.8(m) 26.7 2J(13C—119’117Sn): 32Hz
CHa(2) 1.4-1.8(m) 25.7 L3191 n0) = 576/550Hz
CH(arl) 7.5(d,7.1) 130.2
CH(ar2) 8.1(d, 7.8) 128.2 .
C(CFRy), — 64.8 2J(3C-F) = 26 Hz
CFs — 123.9 L3(3C-°F) = 288Hz(q)
9F: —63.8 117Sn: —142.3
@ Abbreviations:m, complexpattern;d, doublet:t, triplet; g, quartet;
* Noisy multiplet.
dicarboxylate’ However, the size of the cyclic =~ EXPERIMENTAL
structure(Fig. 1) cannotbe deduced. _
Two structuresmay reasonablybe considered, Synthesis

one with a single tin atom and characterizecby
somering strain (Fig. 1a),anda cyclodimericone
generatinga macrocyclic structurereleasedfrom
any suchpotentialring strain(Fig. 1b).

The cationic-modeelectrospraymassspectrum
of the compoundshowsfragmentscorresponding
to (M +H" + CHsCN) (72%) andto (M +H™)
(100%), favouring the ring structurewith a single
tin atombecausao heavierfragmentis observed.
The other fragment observed,Bu,SnOH" (m/z=
251,41%),is unindicative.

The molar massof 632 found by cryoscopyin
camphot® establishesindoubtediythe structureto
be the smallest possible ring structure, thus
indicating no major influenceof the ring strainon
the overall stability. This structureexcludesany
weak contactfrom the carbonyl oxygenatomsto
tin, showingthatsuchcontactshavelittle influence
on the **’Sn chemical shift wheneverthey are
present.

The antitumour activity in vitro of the di-n-
butyltin dicarboxylatederivedfrom hexafluoro-2,2-
bis(4-carboxypherypropane was determined
againstseventumour cell lines of humanorigin:
two mammarycancerdMCF-7,EVSA-T), acolon
carcinoma(WiDr), an ovariancancer(IGROV), a
melanomgM19 MEL), arenalcancerA 498)and
a lung cancer(H226)** This compoundis com-
pletely inactive, exhibiting high inhibition doses
IDso (3114, 981, 9593, 5397, 3298, 9428 and
12391ngml~*, respectively), much higher than
those found for reference compoundssuch as
cisplatinor othercytostaticsusedclinically.*?

Copyright© 1999JohnWiley & Sons,Ltd.

Di-n-butyltin oxide (1.27g, 5.10mmol) reacted
with an excess(4 ml) of propanolin 150ml of

benzene.After 3h of reflux with elimination

(Dean-Stark)of the ternary azeotropebenzene/
water/propanolthe reactionmixture was allowed

to cool to room temperature2 g (2.55mmol) of

hexafluoro-2,2-bis(4arboxyphenyl)propane in

20ml of benzene/methandll:1, v/v) was subse-
quently addedand the mixture was further stirred

for one night. The solvent was evaporated.
Purification was achievedby crystallization from

benzeneand yielded 0.90g (1.07mmol) of the

condensatiorproduct (Fig. 1a), m.p. 212-215°C.

Analysis: calcd for CosHy604FsSN: C 4.21, H

48.18d')found:C 4.25,H 48.15%:;yield 55%. Molar

mass® (50mg in 550mg of camphor):calcd for

C25H2604F68n (Flg 1a.): 623.18; found: 632+ 7

(sb; n=5).

NMR measurements

All 2D NMR spectraand someof the 1D spectra
wererecordedon a Bruker AMX500 spectrometer
interfacedwith a X32 computerand operatingat
500.13,125.77 and 186.50MHz for the H, °C,
and 19Sn nuclei, respectively. The °F NMR
spectraas well asother spectrawere acquiredon
a Bruker AC250 instrument equipped with a
Quattro probetunedto 250.13,62.93,89.15 and
235.19MHz for H, °C, **’Sn and '°F nuclei,
respectively. 'H and *°C chemical shifts were
referencedto the standard Me,Si scale from

Appl. OrganometalChem.13, 605-608(1999)
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Figure 1 Possiblestructuresfor the di-n-butyltin dicarboxylate
derivedfrom hexafluoro-2,2-bis(4-carboxyphenyl)propane.

respectively residual *H and **C-°H solvent
resonancesf chloroform(CHClIs, 7.23andCDCls,
77.0ppmfor *H and**C nuclei, respectively) The
1950, 'Snand*°F resonancérequenciesvereset
from the absolutereference&(*1°Sn)= 37.290665
MHz, £(**'Sn)= 35.632299Hz***and=(*°F) =
94.094003MHz.*®* **C and **°Sn BB proton-
decoupledl1D spectraand *3C DEPT spectra,as
well as the 1D and 2D H-*C HMQC'® and
HMBC?® correlationspectra,were acquiredusing
the pulsesequencesf the Bruker pr(;%ramlibrary,
adaptedto include gradient pulses:’° as de-
scribedrecently*. The *°F detected2D *°F-C
HMQC correlationspectrumwasacquiredwithout
13C decouplingusing the resourcesf two NMR
spectrometersjn a ‘master—slave’ relationship,
according to Berger?>?® 1°F acquisition was

Copyright© 1999JohnWiley & Sons,Ltd.

performedon the AC250 instrumentwith the H
coil of the QNP probetunedto the 9F resonance
frequency. *C pulses were generatedon the
AMX500 instrumentunder direct control of the
AC250 spectrometeand sentto the X-coil of the
QNP probe. The **F-3C HMQC spectrawere
acquiredin the phase-sensitivenodeusing TPPI%*
andprocesseasdescribecelsewhere®

Mass spectrometry

Theelectrospraynassspectravererecordedn the

cationic mode on a MicromassQuattroll instru-

ment coupledwith a Masslynxsystem(ionization

in an electric field of 3.5kV; sourcetemperature
80°C; source Pressurel atm; analyser pressure
10~° mbar)?®2

Appl. OrganometalChem.13, 605-608(1999)
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Antitumour screening

The protocol followed for the antitumourscreen-
ings hasalreadybeenreported?®2°
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