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!rhe present .inves:tigation concern$ about the organotin 

derivatives Of hydroxamio acids obtained from succ:inyl, glutru:yl 

and ad!pyl chlorides~ Organotin hy~arn~tes obtained :from 

chlorides of monObasic acids h~ve been studied during'last 

decade or so. 'l'hese hydro:{amic acids behave as bidentate chelating 

agents. Organotin derivatives of oxelyl b!s .... t~-substituted 

hyanmarnic acids behave as O.oul::>le bidentate ohelating agents 

and these derivatives are mainly poly.m~ric in nature. 

'I'he present thesis is divided into three parts. In the 

introduction, a brief review of applications and environrnentru 

a~ects o~ organotin compounds have given, which has been followed 

by a concise account of organotin adducts · and coordination 

canpounds". Attenpts have been made to give an account of organotin ' 

hydrOXamatee, so far carried out. 

The c:;ur.rent investigations· primarily carried out to 

isolate organotin hydraxamates# where hydro.xamic acidscan behave 

(},;) tetra.dentate ligands. As pointed out earlier# the. oxalyl ~-N ... 

sUbstituted hydroxamic acide act as doUble bidentate groups. 

though these have four sites in the molecules which could be 

potentially a tetradentate ligand. but the failure to behave as 

a tetradentate ligand~ possibly lies in their structural disposi­

tion where these sites may in trans disposition~ 



(IV) 

. - . 

tet.rsaentetQ ehelating ~gen-t;., some highel:' bomologues sucn as 

su~c,:inyl J:>is""'N~suhstituted hydroxamie acids t-1ere taken• In the 
- •ne... 

higher homol()gUes of .oxalyl 'by~xemic acid. there A t\>10 methylene 

groups !n sut;cinyl anal~gues, three methylene groups in gl.uteu:yl 

qnd four~t~~lene groups in aatpyl hyd~amic actds~ Whe pre­

sence of methylene groups in betr,~een ca~onyl g~oups \'lill vecy 

l~ely to orient these hydroxamtc e¢ios into a tatradentate 

ligand by l:.t~;Lnging all carbonyl and hydroxyl groups in close 

prox.tmttyJ O.rganotin aertvativas of these higher ro.Jdroxamie 
.. ~ • ·, • • • • ·, 1 • • • • • .~ • .! • ' ' • • ' • • 

acids isolate« under present !nvestig~tion proved this contention~ 
; • ' • : : • ' ' • •• • • • • • • ' • • • ' ~ ' • 1 • • 

The following organotin ecnnpC'UJ1ds have been isolatedAt t<1here the 
. . . ' . . . ) . .. ' ·: . - . 

corresponding hydroxamic aci~e ~ehave ~$. tetradentate_ ligands" 
·, ·.· . . ' _. ': .. ,·- ' . 

; . 

.. - ... 

.. - : '• : ' ' . 

P~2snSPHA 

~~Sn$l?~ 

!32.-·SnSPHA .. 2 .• 

. ,, Me2~ns~ 
PhSnClSPHA 

' '. I 

.Pb2SnSW~ 
:enasnsrHA 

, .sa2-sn~~ 

x~2?n~Tm 

PbSnCls.In-IA . ' ' .. 

o I ,• ' ,\ .. 

'' ' 
Me2S~$. 
Sl(liA = succ:!nyl bis~N""'phenyl hydroxamic o.etd ... ···:· ........... :'' .. 

· , ?1'HA = ~ccinyl . b;s ... t>t .. p.tQ1Yl ,l)ycb::ox~o acid 

GPHI\ ::s glutcu:yl !!.!§.,.N-phenyl. hydraxe.mic acid 

APHA = ad1pyl ba~!J .. phenyl hydri:otSmic ·acid · 
A'CHA = ~d!pyl bis-N~p-tolyl hydroxarnic· acid • 

.. 



'rhe i .• r. spectra of hyd1:0xarntc acid~• $tua:ted under the 

p~sent .tnvesl:tgation gave-.5 08 !end c¢ 3:/.00;.33.60 cm~1 and -tit~ :~· 
V .e:oo bend .is appeared-~615 em 1 

eJ;ong wit.h. other b~s fox- \ 

.'the constituent groups at usual pc:>sitione~ ~he organotin deriva-. ~ 
t. ' ' . \\ 

~·ives ehai'ed the complete ab.$enee -~,) OH in ~l cases~ T~ '2f co ~; 
. ~anc:.l$ .ts ebiftea t() 1SS5·1590 em•1 indiei;\tiri9 the eoordin~tion \ · 

' ' . . ' . . 1\ 
of the c:a:~:bonyl group to t.h~ tin atom. In all organotin deriva• 

tives~ three new band$, appea.ted for: -J sn ... c,.. 1.5 sn•Q and -J sn-o...c . 

be~nda appeared-~ tn~ ranges ~ 49Qc=-S3Q cm~1~ 540e:-GOO cm•1 and· 
.,_ •1 . ' 

1000.1040 em, J:e~at.tvely. 
' ' . . ' ' ' -

l:n·Bzsncl~S~HA- ·the· sn•cJL band gave 'lls ....,._300 end vas 

320 cm .. 1 .·respect.ively• · : · · .. · .. · 

The t.etradentate n?lture. · o:C · the · abov$ hyaroxamic acid 

J.s sup;po~ed by elemantal analyset3 !flnd. ~MR spectra,. 11olecular 

t·teight suppoxt the mon~r.tc:· natw:e of some of tne·se eorrpaunas. 
,·' 

Mo~ove:c f~om the some avc41able 119sn m.m data~ it v1ae found 

that th$ tin atoms SJ:e rnQSt prQbably h~a COO~ina't,ed. .in nature .. 

Th<;l 13Q t-U·u:t dat.a also· ·$U,Ppott th¢ structures aasigned to these 

types of eom.ple~es~ 

On ~e l:>ae.ie ·Of a~a.:tiable data, the struetu.Xes of 
. • . . I 

diorganot.in succ:inyl bis.i;.N.;.sUbst.ituted hydroxamates · cen be 

·suggested as folla.m.,. 

; .... 
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R = a, CI-Is 1 R' = a11w1, aeyl 

R" = al~ll!: a;y3.t Cl 
' 

, ~ : all these. com.plex,es t14:e 1a ~MR ~ctr~ geve tt..ro 

· · typeS of .rnethyl~e prot;qn:s• corresponding i;o »A and i-Ia protons • 

. 'rhe HA pro~ons ~re. ·mo~ shtelded _than· H_s p~otpns and tha ti~ 

· p;:otons ,a~ poasibly ~ the. field .of in~luence Of· tin atolll.­

~he 13c -~ {3pect~a ga~ ~pe single pe_alt for o:o e~~yl 
_ ccu:bon atoms an~ comp~P. ~o_ t~e lig~de _are ah;lelded, !Jl. e}'larac­

te.r: due to coordinati.on of· c;:arbonyi groups to the tin atom. 
' ~ ' . ' ' ' . . . . ' : -.~ . . ' . . 

some penta c;oordinate~ t;Ln c;onplexes of Ol."'ganotin 

hyoroxarnates have been isolated w•ith the above mentioned 



(Vll) 

hyoroxamio ®1asl!i These ~e· ·(ey3sn>2sPI-IA•. (Me2snc1>2sPHA~; ' '. . . 

< eys sn) '2-GPI·'JA. 

'!'be -si:l:Uct.ures of the sa COir\PO'Imds ean be !no!cateil 

I . ). 

R~- .. N-.--0 ·f'. 
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c.-====== o......... 1 
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~ R/ 

' ' 

.R ¢r· H, ai3 I ~~ e, CJr• .~..a # Rfl: = cy~- Cl 

ri = '2,3:• 

'J.'he penta ~ooratnate· nature. cf tin in (l·te2SnCl)2sPHA 

is supporteef bY 1~.9sn· peek ~t 6~52~5* One, mterestmg f'eat:ure 

. is. obs~wed in. the ~ov-e: -type of· oonpomas···is that th~ me~~ylene 

protons a....-e ~quivalen~· and' eci;hibit One ,single peak. sha..ring a 

symnet.rical structum~ · 


