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OVERVIEW INTRODUCTION
3k First detailed gas-phase study dealing with the interaction taking gk The exponential increase of the industrial, agricultural and biological applications of organotins (OTCs) has led to their accumulation in biological systems.[1] These compounds are generally very toxic, and depending on the
place between di- and tri-organotin(lV) compounds and two nature and the number of the organic groups bound to the Sn cation, show specific effects to different organisms even at very low concentrations.[2] Organotins have also emerged as potentially biologically active compounds
amino acids: glycine and cysteine. [3], and it is noticeable that organotins compounds occupy an important place in cancer chemotherapy reports.[4] However, their mechanisms of action are still not well understood. Since amino acids (AA) and peptides are
o o _ | _ efficient biological metal ion binders, their interaction with organotin cations may play an important role in these mechanisms. In order to clarify the OTC/peptide interaction, various studies were carried out in solution. To the best
gk Combination of MS/MS studies (including labeling experiments) : : : : : : : : i : : i L .
_ _ _ of our knowledge, the interaction of OTCs with aminoacids or peptides has not been explored in detail by mass spectrometry so far, though such gas-phase studies could provide useful insights about their intrinsic reactivity. In
and Density Functional Theory calculations. this context, the gas-phase interactions of organotins R,SnCl, and R,SnCl (R=Me, n-Bu, Ph) with glycine and cysteine have been investigated by combining mass spectrometry and theoretical calculations.
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METHODOLOGY RESULTS
_ .. N
Experimental Nano-ESI spectra 2 Nano-ESI spectra remarkably simple in spite of Reactivity of [(R);Sn(AA)]" complexes
.. the strong tendency to hydrolysis of organotins in
¥ Experiments performed on a QSTAR Pulsar-i mass 7.005 | {(CHySn(Gly-H]* o sl aqueous solution. oSGyl [(R)sSn(AA).-NHs]"
spectrometer (AB Sciex) fitted with a nanospray source. 6.0e5 | _ _ _ 6aes SnGHod | 265,98
| Sn(CHaCliglycine 9% 1 Sn(CHy),Cliglycine g% Interaction between di-organotins and AAs results oot ” 263,96 “NH;
2 104M/5.10%M glycine/OTC mixtures in  methanol/water g g 25 in the formation of [(R),Sn(AA-H)]* ions while tri- 204 [(CHy);SN(Cys)I* o As
solutions (50/50 v:v) nanosprayed (20-50 nL.min) using 2 . g 20 e [(CH,SNGIY)I organotins give rise to [(R);Sn(AA)]" species. g o miz 2(:82 (R1SNAAT A e s
.y . . . g ve 7 g 1.5€5 - yJH" 98.033 240.00 o . . . . % 3:0645
borosilicate emitters (Proxeon) (capillary voltage: 900V). = - e s s Sn-containing ions easily recognizable. Isotopic Lo l o
180.97 -ve ] -
. . - ’ [GlyINa- 11813 1808 rofil nfirm the lack of chloride atom(s). 2004 -C4H,0;S o
g& MS/MS experiments with N, as collision gas. Laboratory frame 1.0e5 1 5703 150.96166'95\ \ZOTW 5.004 | “8’-132 ’ l Profiies €0 the fac () o 182,00 AA=Cys
collision energies ranging from 8 to 25 eV (“pulse off” mode ). 00,1 e ‘140“‘~“‘1‘6g"“l;ﬂg“ ‘Log *"220” o %% e e 10 120 10 ;60“ o w0 me w3 No doubly-charged species were detected. e Y e . '
m/z. amu m/z. amu 20 40 60 80 100 120 14mo/z.1gr?1ul8o 200 220 240 260 280 300 [(R)3SnNH3]+

Computational Reactivity of [(R),Sn(AA-H)]* complexes

g% Unimolecular reactivity rather simple compared with that of di-organotin complexes.
& MS/MS spectra of [(R),Sn(AA-H)]* complexes are particularly informative. For each amino acid, the three [(R),Sn(AA-H)]* complexes With glycine, only intact elimination of the aminoacid is observed.

share several common fragmentations.

s& Density functional theory (DFT) calculations were carried out
using the B3LYP hybrid functional, as implemented in the
Gaussian 09 suite of programs.

& Some dissociation processes, such as loss of water, carbon monoxide or 46 Da, are similar to those observed with other metal cations Computatlonal StUdy
# Optimization with the 6-31+G(d,p) basis set, without any such as Ni(l) [6] or Zn(ll). [7] rGI : 1 ( Cvstei |
i - i . .. . . L - . . . ycine ySteine
symm_etry constr_amt. Use of the Def2-SVP effective core Z¢ Other fragment ions are specific of organotins, and several dissociation routes are characteristic of a given organic substituent.
pOtentIa| and baS|S set fOr Sn[5] di_organotins di_organotins
é . )
o _ _ R= CHg; m/z 178 -.CO R= CHs; m/z 206 G|yC| ne | '
& Harmonic vibrational frequencies were computed at the same R=n-Bu; m/z 262 ~<——— R= n-Bu; m/z 290 ‘ L VR
R=Ph; m/z 302 R= Ph; m/z 330 [(R),SNNH,]* " | A
I eve I 2 2 206.96 8.6e4 207.97 L .
' R= CHj3; m/z 166 . 166.95 o i ¢ «
\- / -H,0 R= n-Bil; m/z 250 o] = 224.97 " HZN—CD—lcl;—oH 166.95 225.98
-H,O -58 Da R= Ph; m/z 290 v o Bt |
4 ) £ | 105.97 € soes | D 151.96
CO N C L U S I O N % 1 HN—CH—C—OH % 4004 | 197.99 | /
e, R= CH3; m/z 196 ) R= CHs; m/z 224 — . < 6.0e4 | H 177.97 < a0ea | ‘\\'
R= n-B?IJ; m/z 280 & [(R)2Sn(gly)-H]" R= n-Bsu; m/z 308 ———> ;; g;ls;nr/g/éigs 4.0e4 | 165.97 2.0e4 | 165_91779'98 £\‘ - '
i The gas-phase reactivity of organotins towards glycine and R= Ph; m/z 320 R=Ph; m/z 348 ~CHNH S e | ]
cysteine is markedly different from that observed with alkali or . 75 Da ComomE oL mowom e 0 +10 kJ/mol 0 + 20 k3/mol
transition metal ions. 73 Da RSET ¥ The use of labeled amino acids gives useful insights about the tri-organotins tri-organotins
n -
: : : : : R),SNOH]* ' 1ati ' +
i Di-organotins appear much more reactive than tri-organotins. [(R)25nOH] R= n-Bu; m/z 233 Fhsgoma:ﬂon p;]roce§se§. Forf examéoler; f;)rmatlonfofl the [(R),SnH]
R= CHj;; m/z 167 . p
R=CHy: miz 167 (R),SHT" lon involves the migration of one C_ hydrogen of glycine »
$& Theoretical calculations are under progress in order to describe R=Ph; m/z 291 R= CHg; m/z 151 - N ,
th tential : iated ith  th : R= n-Bu; m/z 235 _ /
e potential energy surfaces associated wi e main o R= Ph: m/z 275 Cysteine R Ch: miz 224 |
dissociation channels. ' R= n-Bu; m/z 308 ¢
. S _RHl R= CH3; m/z 225 R=Ph; m/z 348 R= Ph; m/z 316 .
e N _(RH) + 20 kJ/mol &L\
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