A BAISE DIS0ULGTS ¢F QHE JARYRL OF
BIDIIC T4 ORGALITIN CHDOUIDG.



‘ Aéaarain@ to the definition of Gi;maa ot al (1} on organotin -
| c@mz;;;wﬁ must contain a carbon-tin bonde Assuning that there avs m
naturally occuring orgondtin compounds, She Lirst ouch comoound wes |
rsmwtsca by Leuig (£) in ws . the produst being formod by the a.*"tﬁmx
of & sodiumetin glloy upon oyl ivdides Frankland (8} in 1885
rovenled his work gofas book to 1849 ca the vezobion botucon tin
and athyl fodide and charactorised as dlethyltia dilodides Uany
plonifiesnt contributions w008 nade 4in this £461d4 duriang tho next -
fow docndeoos ' . |
4 numbor of revicws o this area have boen publisho@s dge
such thorouph veview work coveriag the Literaturs upto ebsut LIE5
io that of Brauce and Von Croose {(4)« Inghom, ﬁasa:ﬁa:}rg aod G1lman(l)
oxtonded tho Litcratufe through 1900« Ao ezhauetive Lindt of orgnao~
tn coapounds was compiled by vedss (5) covoring the Litorabure
ﬁmm 1937 to 1D64. Jron 3,@6&, f}he 1iterature of orgonotln chenistyy
is boing publiched in anausl ourveys (6-15)e« The tin-aaaual survey
,caVeg&ﬁg the yeor 1974 had beon published (18), Another roeview of
orpang derivatives of tia ond lead vith 464 reoferonces hos heen
publiched by ﬁmﬂaaa {17}s Aport from thoos roviow articlon soveral
valunbile boskn ﬁaﬂﬁwxﬂeeaﬁxy boen published (10+21). |

?he elottronic amﬂggzkm@fmn'i Ez} of tin {[irled J5a-5p=) 1a
S ‘
the ground otate in o VP stato with tuo uupaired aleaﬁmniﬁ: in the



. _
p sub-sholl ovallable for ba;aﬁin{; rooulting in o tws cosvnlent tim, |
fﬂm ﬁm (1) cheniotry has boon revicwed by Doncldson (03} s The

conmon four-covalent stato of tin io Gerived fram she oo® hybridi-

zation for the olenont and the great majority of orgenotin compouuds
poseess o totravalont tia atome The marked iacreaso in otabilitics
of Rufn compoundo over Rp@n typos demanetrate the olfoct of lancrsased
nﬁrbr&dmmwm ’ ' , '
1t i exooetod that the proseace of the lone pair, (5p%) in

the low oxidation otaote [m(m] *;mum roegult in loser coording-
tion aunbers compored to tho hichor oxidation statc of the olezeat
Lonl1v) T Bat thore ia no dofinite correlation betaeea Veloncy
state and the maximun co~gpordinntion awmbors Tia (I¥) con show
| cowopdination RunboR @eaﬁew than four ond Ukoware ob al (25-26)
rave veviewed tho structures of organetia compouads thot diooley
o co-ordination number greater thaa £Lours Ia the prepent dfocunsions,
orly *ho msg:mie sompounds of Sotrovalent tin m:»m@ bo conaidereds
| The covaleat madius of tia otom 1o 14404 and 1o indopendent |
of thea' nature of tho Ligandos Usly whea thore o aa accunulation of
é%z?oagly ﬁegg@tm .:L,iganaé oroumd ths tin atom thore 45 oome decrenne
‘i-n_ bond leagtho. Thus, the bonding of tia appears %o bo olnost
entiroly eovalent in thess compounda ot loact in cryotalline solids,
| in .ﬂ@n‘*@ﬁlﬁi‘ welin and in the vopour otatos Howevor, the elcc‘troszem-
tivity of tin io less than taat of the nmoot comuon Ligondo;esfe
-gx'bm, altrogen, oxygon, halogen asd ovea hydrogon ond honeg the -
%aﬁaﬁ are sxpected %o bo ﬁt&f&’fi@iem}y mlw. Glosoly cwaacoted with



.

this 1o the iaductivs effoct which %in atoms or stanayl apouss

exort on tholr surroundings. The bogd poluvization ¢ = ésf y which

io there ia prinocipley may be changed by substitubion at onrbon ae
uoll ag at tlae HeileRe dain on orgacotin conpounds (27=22) sleo
enshanies thia, &é@@mmgg b2 Labora ot al iﬁﬁ} polarisction is
| increased by elﬁé@;ma donoe subatituents o the para~position of a
. @h@ﬁm groug bonded to bife
Thepe. ere mony sontrovorcios {30-40) &m% the axiatmw

of the mem‘w{;@ﬁ of the bond Dormed belween tia a:;éi agthory 8l
. nenkos According tp Fogk (20} and Drago et a1l (31) iﬁm’@; may be

como. Th-chaPacter i & bond botwsen t4a 0ad an sleneat possescing
| p oleotronas Thus ins in - X boad whero X m (2ol 4 .;, 3 or
- balogeany 1 is maaﬁ.m;a %imﬁz, amaﬁm the inductive aleatx‘m drifs
m =iy there W E}a 8900 @vwiaw between a £1 11@36 w@fb%gﬁ, o0
K and an enpty L4 orbital’ u.az ﬁizz w&amg & tz*amwt of elcctron

L ﬁm&:*‘? ty in the @awaiﬁé Mmat&ma iK1 4 &:’5’%3@3, infparcd (34),

ultraviolet (35) and dipolke moment data (38) of shengitia compouads
end the acld s@mmﬁh@ of tho m&smmwa bensole acldey zam‘fiag,é-

| 0giCooR 8w Gy B4y Goy Gndy cive come evideace of imboraotion
betvecn sm ﬂeatmm of t:m amnyl groups mm the 84 orbitsls of
t4a da tiwm @mmmﬁs. ,;m,ﬂerma ot ul (3&} heve shovn Shat thore
iz Ao sirr - g‘wr bmaam. m the tin-pyriding l&n&.ﬁgay wmmam of

. &Ww er intersotion baw@éé& tin ond certain tronoition mobale
are o150 svatleble (57-33)e Tt &n = o bonding de operasive is

\



svidenced for the ﬁifher“ values of SneUL "ﬁ*t;rz'eﬁ;chm Eveguoncy in |
coptain $in conpounds (39) and fa-0 frequeacy 1n (Phgla)gd (80)s
Untiparicon of the eatonotlon proportiss onond the group Wa

elonents has revonled that there is a decrenvé in the tendonvy %o
entonation in the ordor ﬁ)}) g1) G & @m))) Pbe.Thic %ﬂeﬁﬁla if

a0t smoothy decroase in the tendency to catomation may Lo soeribed
to Gindnishol streagth of tho 0=Cy Sieil, Go-Goy Sn=in ond Bbe-b
bondes vhich are approrinatoly 83, 42, 40 and 27 LaOal./nole for
Cully SlwGiy GesGe and fn-Gn bonds Yospoctively KM}»



A CSHORT RUVELDY o6 THO HURHODL OF JREZARALIOE,
PROPERTZIOG AQD 5JI0 GIRUCTURASL !&Bﬁ*fﬁ‘"‘d B
URGATOREY CJrLiK SUYIOUNNG,



mﬁn

‘rior to the discuosion on scopouy obj aa*i;i:ves and ozperi-
adntel veaults of the rwecent iavoentigationn; it uﬂ.w. corbainly be
moet approsriate to bave & briof x’avie.sv of the mcﬁtzﬁﬁe of ;armzam-
tionss properticn and some structural aspecte of orcanotin (IV)
Complox Compoundce |
i Adductos

Organotin conpowads vhich can act as hewis ncldo Yoaot with
coprtain cleatron~palyr donors 1«04 Lowls basos o form nddition cone
poundss In neny caoos uactabls and less-deflaed orgasetin coupounds
have Eefa?n. characterized throuch the fornntion of thelyr olable ory-
stalline ndductss ALl the throe types of ormw {mono=y di-y and
trl-v) tin conpownds con form afducte mt)a mono~, 4i- ond polydeatate
‘aiﬂm&a, of which haliden bave bosin ez;ﬁensively ctudiods Andy ow
axw@‘éae&, tho ablliity of the orpaaotia halideo to fornm pdducts
snoreasos 4a tho series Bybak {Rpbnly {llniys Generally, the adducta

‘with a monodentato 1lignad have ecompesitions xhs..a&m,, szm.mhg aad
'-mzxsmz..

181 Gomploxes of hexamothylphosphorie trisnide (@A) with
@hs,;afi { £ 201y Iry Iy ‘,43, 6«3) hav@ been oronancd Mi-»&zh tha

- general reaction boliag

bE*lfigLﬁfﬁ'l’ WIDA 4 eﬂﬁlga smaasaxemm ™~
' or ps‘&mther

Runer Dao (45} hao prepared complogos of the type Rziaked (vzkmra

R = fog Ph5 X = Cly mg aal & = EEA: 020y DAy DD, Chenle lowever
‘be wao nob able to prapors the 188 acaﬁucst of ﬁhg&ﬂ&g with Doy ae
roported earlicr (44)s , ‘ o



wfiom

J%Sﬁ@&ﬁy {Py a gyrmma) vmé g}r@ﬁm&t@& whaa Hegundy
and nyeiding were nized in pet-other (40-20%) (48} Similaviy wi%h
bipyridyls Negtat.bipy (whers X 2 01, Dry 1) éﬁ&uatgy vero obtained
(4G}+ the ocomplox MezintleSiPhy was roported to be formed duving an
attenpted conplex Lormation b@’sw@azx. the dlsubstitutod yiid (4} aad
Hegtacl (47)s

N gneld - 7
e=0 Mepgdon P‘A}P =c
¢ =0 ’

[

PhabP=cl
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The complexations of trivethyltin halides ia denor solvente
€elo BUStone, Aloxan, DG, tyridine; DUP DIISO, HI1PT end totra-
mothylothylencdianiae hove been studied by monas of I idlaRs
apcatroscepy and eguilibrivm conotants evaiunted fLor tho Uspiniely
esagiexes (48), Dosotion of the Thanll.HIPA conplog with 17 and
By gives tho eorreononding PhaSaksE®A (X » Iy Hg) comslexes (41)e
The Fhytnli0sed (L = !132&, D160 and 2hen) conplexes adicar o be
r@lstiveiy go0d oleotralyten in absslute sloohnl, 'ﬁ%ﬁéé‘émzz ke
piteate modety o bo ouly weakly cpordinated %o time Z¥idoace for
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Q@@ﬁ&iﬂﬂ’ﬁﬁaﬁ ﬁzmmﬁ@ @:;zag;ga in %&zm@ mmml%sa eamen fram z*a, dats
and %ﬁw& three congleézes Eme boon 8 goeatod to be g@awﬁmmaiaa@m
fron the Hossbausy spoolss mm. ”h@ Asﬁ;g,mh.bi.gy conglexdn are very
zamtszsmm 1oPaing the Vin ,mm@ %mﬁiﬁaﬁwmy on. expoenre 4o all.
Sheoo are easily coluble in orgenic colventa (46).

#0ith and Lisagme (&9} mmmé@ the formation of 111 com=
pLoxen of tricwe: m@%m ehiloricesn and thidoyasaten with @f&mﬁsﬁa

chglating dente Jef {&gi@m@hm&a ixmtiyﬁj%,&«ﬁi. Gylely 2y

awmwim {1} ond w[wzs.gw-na%mzmm 3 753 G-0inathyiel,

Rydetriosine (II)s The congloien foplated ucret (Gflg) gnﬁvlnlﬁﬁ
- {0gHy),Ra0lal (Lix 1 end I1) ‘and {0gHg) g8nld02} el (L a 1)s Thove

eonnlerxss are giabls ﬁrym%a:wm@ colids. mim bohavs oo none

\

memwa?;ytee in nitrobonzones
‘ ’?ﬁ.‘tﬁ ddorganotin émmiﬂaa Wwi@&w, bloyridyls pmm%hr@-

mm and {:ax‘fm'myl form adduote which mzﬁy ia compoaitions Thuey
the fgolated comylexcs have the compreitiens:leglintlp.dy end
Lemm@lgp?h@n (*%8153}; ﬁem&igibiw (45*-46} (£ = 0Ly Dry s
2RotnZpe Tergy (46) (B « Moy Phy K = Oy Eﬁ'g X}s These complozes | |
wore procipitated questitatively from pet-ether or ’E}m:z-ezw by mixing
the vequired resotantss Hpaflged (p-Tolyl)ghl (uhore R = Ue or 2h)

aad Rptnigel (B w BioyOgs 020 81hostyy 946ls R = Loy Pk} conplexss
have fleo been raported {43)e gith ddnethyl formanife (LIP), Argdaky
formed complexos of the type Apoalpe®IP (Ar @2h, @’*\%‘ p-tOLyly
benzgl and X = Ciy By I)s These werve progared by ndzing the remotant:




in any molay ration (51)s The fatoraction e:)f %ﬁm 2Avpintls« 2DUP
with othep Lewic bases aﬁmager than WP such ao 1,&@*@@&%@‘1&*@«
1ing, Z,R%binyridine, misﬁ@ smﬁ Ky .f.i.-r—meammeatmﬁm rooulted in
ocmplobe cubotitutiog of the 1igsnd verifying the vesk donor abllity
of the TAT compared to the ligonde sxamined (51)s Ueation bay alee
‘e mode of the aﬁﬂuﬁﬁgx f&gg%@lgsﬁ?%?@}giﬁé} ond Saginkg hen (85).

.. By tho direot lntergetion of dlaryitin a.,ememﬁes I

acmam*mm with donoey dd-and fﬁi*ﬁ%hwﬁmmaﬁ addusto of the

, | genoral :ﬁ@mna zsrgmmmw i‘@?ham Ar - «zfﬁ!p Deom g By Mglylt nei
: for B ond T3A, andén 2 & for 22A) havu boen fa0lotod by ummatam

et al (50). AL thoes complexos ars white espateiline ed3ids with

thormsl stebility oad inert i ataompheres A Clsearyletroas-haloges

aerangenent ahout ootabedral ‘tin has been eugpoestod, Loth DA and
RS funetion as bideatnte Bigandsy bosdisg throush both oxysen and

aitrogen dtons while LA acte o8 a unddentate 1icuad vis the osysen

* gtome Jeare eb 8l (57) have prepoved campsunde of the (Wpe Kibinllgd

- {uhsre R.e Hoy 5%y n-20, aelu, doniyl ond Tg bioyfldyl ond phenmiw

tmmlma} by p@aﬁimm‘éﬂag the himim sdducto iu %i;ﬁetzm& and

' :gamamtama}.me mﬁueﬁa in tm ear&m {?m@_}.fme. ah:zm o8 Qw‘ta Hara

L'nm-elmw@lyws in aiﬁ*whénﬂmm Azz aat&f dral

w-» ahl@xaim a%ms ammﬁ ‘tzﬁ% Em,s; Been &Mim%@e
& amam oz: mrt:ywﬁn tr&e&lwiﬁa aﬂiwms wi’bh &iﬁé’wmt Lewis

bases nma besa nmmmﬂ by Davies a’e a1 (03} Sheas m:;lcama BTy

z*m:‘; t&m, with

.



e , '
BuinClgefl (L = PhgP0y DA, Dy, BUS0, ByD)e Bloyridyl {69) and
i@aenan;b!amlmg { 60) cmﬁiﬁxcﬁe' 0els BuSnClyebioy and Saagﬁléa;?hm
“have alsp boen roportede AHfducte (1213 kave slao tamsn roportedias)
to be formed frow Helb ﬂ&g (= bry 1) and b&ﬁwmﬂrh Dus torqrridyl
aﬁﬂm}.exas Toparted (46) are of miabm GAngOsitions tele FBunClz.
2 i‘sr@y, HedaBry e Rernyy ueénxg.mx'wq Claric et 8l {81) ‘have reported
- pome 131 glducte of Rindg (R = Moy Lty Dus ond £ = Iirﬁ %) wish phooan
%broiiéé and '%Smyx*myl; fﬁh@ma pere propared by oizing apwoxinately
snidmolocular benzene solutions of the rescinato uROFeSse Helallye
2 Pyy Uetallzebipy and tisinlls.chen have bosa precipiteted by mixing
tho venctants in 01, (for 2y and biny) and S0p (for Zhen) (45)s In
amﬁa eases those compounde have boon gugcested to be oota~apordinated

Qoanotin uxigate
drppaotin dopivatives m’ a»mammyfm&wxma w?iaa} have

mtmaimly basan stuldicde They a.f'e s:%abm. #well delincd canpounds

whieh hm given & great impetus dn the gmages of @r&mtm czgmmm
ﬁ@%ﬂomﬁm Theso wmt;,a @xiﬂaﬂéa- are rxﬁmﬁml?ﬁr 02’ the tynes -
| i&gm(ﬁx)w Rpin{0xlgy Ei,g&nisz}x, z}&m@z}zx and Run{ox)ys where R =
srmanio mm, @xiz fﬁnwammquizmlme and 3‘. hamgea op mz:»thiam
@ym%:e. ' | |
7 ohe oinple sFganotis axmnwe‘% viZe, BylalOz)y Roinlonjs and
R60(0%), have been generally preparsd by the mswticm o€ corresionds
ing arm@%m halides with ozine iffw,ﬁzwﬁ’ﬁ)- '
ﬁn&l@lgg + ANy —————%' Nesin Pxjg+: RHaxe Tl
D ormmfzm natides with ecofdum oxinate (26,68} .


http://C3.ll

| wiOn

a-Bugntly + Jiedx —> nwBusn 0z) 3+ &iady
sod axg@notim oxtdes ulth oxine {GL-03)
(Phya),0 + 200 ——> 2Phatndz +Hgds

morgmwt . ble oxiastes can alss ho praparsd by iﬁm {zmdanmum
of T1(I)~ Oninate end diopgaiatin diohlorids (39)s

2r1(0x) + agmu}.g ——>Az(0x)g + E11CL,

Biﬁ(%mmﬁlmra@mwuem big axmma Bas boea ;z*eyemaa from
- mxi;ux-‘@ of tetrahig g.{%ﬁiﬁl%ﬂ?ﬁ@hﬁﬂ?ﬁ. Htin or tx*mi pentallusro -
pheayl)tin chlovride aod qu exdsus of oxine in ethany fuaﬁw reflux
{723, Criorganotin éxmaﬁw hove oleo heen prepaved by peacting
tpiovaanotin s;hw;f@@ with & mixture of oxine and sofiun nathoxldel?0)

Rgenol + Hallfe + 0zl — > Bata(ox) +HeGL+ Lol

"}wrg;mmﬁm m:ame mi.mtw, Rmm{ uxm, have boen prejared

,by the ssams;‘lm of é;iargawma a&mme with ozine (07-88) or by

| the ropotion of Qiﬂxé;m%iﬁ dihalide .em_amwwm diloxiaaton in

benaone or abeolute othaaol (63e70). Di-a-butyltin ierthlscymnate

_ oxinatie has been prepared by the vagetion of ﬁi-szz*b&%?’i tin d%4sothio~

- c:syc..zm%a and disn~butyitin ﬁia,xi‘%fa yheroes diphenyitin iwmx@eﬂaﬁaﬁe

oginobe hna besa ;:»remre& by the disglacoment of chlorins ﬁ‘m aighaw-

Fitin chloride cuinabe with 2033 (Ti)s _ |
Oetpedy ot al (73) bave prepored Mdmetiyltin ctlortde oxioate |

through the dieprojortionation of {CHg) oo and ‘555:5}@,%@3‘) 2 ia



nd Y -

refluxing benuonss '@Eialtgy:a.tm Lavthiocyanate oxinnts mnd %@aﬁate
oxinnte ‘nave s&xailaﬂy boon prepered (63)s

Jrganotin halide biseoxinatoo, %nx.(ax)w (B = Cligs a~Duy
#h X = Ol Br-) ﬁme- beea prepared E@r raacting organotin triha?.iﬂea
with oxine (18 male3 in ethacol followed by aeutvalization with
ra@nemm ammonis o t-saamm acstate (70 LYY

oy (03) Msa shown that the polymer m(@zx'); on treatnent
uith oxine profucos Fh3ndl{ox), sad By gong (0x)ge He aleo nive
- proporod PhSnl{0C00 ) (Gt u‘i’le,..},{%}f?%ﬁgf%} (02)as PhSB(OCICHPL)(O2) g
and Phoald SOCP) (02)s conplexess ‘ '

| 4 novel cangound, [;.stiﬁgmﬁ”ﬂgj Jy have- boon prepored from
pebityliin sesanieulfide a3 exlse in badliag tolnens {70} e Ukawara
ot 6l (76} hove Popersod tho groparation of methyltin trisoxlaste
by reaching methyltin sesguisulfide with oxine dn o 1:2 ®olar ratio
40 bodldag tolueno Lor 2030 hwes
- Butyltin mﬁsgm;:gf oxinates of the formula Sufal: w"‘-‘};g‘&(&)z)n
' have been obtainod by ﬁahmﬁm et a1 {gm by reacting butylita tris-
160proparide with 02ine aad vanoviag Loopropanol by aleotrosic Lrace
tionation with refiuting izméméa the producte dopend uson the nels
‘zatdo of tho resctanta woeds Thue 0t Sa{dx)g has been obtainsd by tho
reaeﬁig n of & 2 by vith axima 41 293 nole ratic.
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Orpauotin deprlvativesef oubotituted oxines havo clmn bosn
roportoie Srivactava et gl (%6) have propored sonmg 'émum Pis=
oxtnates/Sensthyleoxinatos and Alaryiltin chloride oxlnate/Semethyi-
prinatess Tho bigeszinntor have boon propared by nizins on othang=
146 eslution of Arpfalflp (AT & Thy Bge O=y &=y p-tolylj wvith on
othanol polution of oxine in 148 mole ratis followed hy ledlie and
a%aéaus srmoniae The bnloxiaates hove bBoen propared by adding an
ethanol solution of Arglatls to en warm solution of Z-nothyl-oxine
(131 molo Totin) fa othmaols Di-U=tolyitin chleride ozinate was
mrepared by the nothod degoribed for tho @érms;m}ﬁmg phonyL Gome
pounde (39467} C}m ot 8l (?7=78) have oyntheoised snd charnotoriced
sevoral ddorganctis ble (mono- and Aiegubotitutol-oxinatonis Shene
conppunde have beon propared by tho reaction of dloronnotin diochlo~
ride with 1i0aad 4o 392 moler vatio dn IET or aleohols

Actlon of ozine on daiy produces coupouwads of the fyne
on(ox)glpe In facty Salux)flp forms the firet examplo of uxinate
dorivatives of tin (70), though 4t io not an orgmotis dorivatives

Of the three typeo of oxinates, tho dioxinato dorivatives
sopear o bo significantly more otable than tho mono wmnd trioxinnte
 dorivativess For ozamsle .i%)»g n~Dain(0x)s 1o oaoily hRydeoiysed to
nﬁﬁnméﬁg}%&ﬁ which 43 feslotant tp furthep hydrolynise Sinilarly,
tho solvolysis of PhpSnl{0x} has been shown to be quito 2eoilss In
the halotin ominates; RoinX{0z}, the halide group iz found to be
wﬁ&m e:mhwgaﬁm with groups ouch as bubyls alkoxy or ovon by



13w
¢holotos such on acotylacotonats (67)s ﬁ*mwp;
RaSa(0x)0L + £1-00gly —> Rpinlox){90Hg)
Ratn{0x)QL + Hal ——> Bpialx)i

Robn(023C1 + nefuid ——a-agmé%} {nwfu) —>
Eigmﬂ(m)g + (n=Bu)oialy

" Bpial0x)0L + Tiencee -.—%#ng@xﬁame? —>

Roin0g)g+ Bodalacac) 2 ¢

@h@ah and his o= orisors (m} bava emim& tsh@ gotion of
m@reurie: halides ob orgasotin oxinates and orobable mechaatens cf
‘thesae mmtieaa have maa gi%zzo Wheroas the pontawcoordinakod
cmmmw Wiphamltm azi.mte hae boon chowa t0 roost ®endlly with
figkg(X = CLy Br, 1) at voom tomperaturc, tho nems-gocordinated come
g:aam&‘ éli.@limay%m dtexinato 1s attacksd by Hgfs only vhen yefiuxod
in bone aﬂ@ oF ath@m In both the cases qm.mitswwm goount of @
(ox)ak is obtainefs It hao also boon showm by them that thamw:}gé.l
mm. rea@t {tfi'bh DelLe with the eamﬁlefse: cleavage of the tin~phonyl
bfmﬁ producing 5al{0x)oblps “BHECL and Thoallas

drgunotin ammm@w son Peact with silver aslie %’.b:?s)s |

 CHgOH

- Roonlog)g + :@@3@3 > Bgin(30g){x) + aglox)

aRpoaCL (08} ¥ Aggs0y 2 [pea(on]]y ¢ 94 + 20001
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E@gﬁ%}.ﬁiﬁ@ and UsVe dnta iadieabs that %ammmm@ aselvonto cuch &g
pyridiney trimethylphosphotes IS0 oF %A do 0ot atowact with
the subotituted dimethyliia bis (omiantes), Ueplaliz-T)g (¥ »
Hey 5t) (B82)e |

A number of opganotin tropolonnte conpleros o¥e knowe such
a5 Phafnl, UestakE, Rofnla, RSy (R w olkyl oF Phi X w 01, Br,
15 TH « tropoione) whore tho tropoione acks as bidontote chclating
agont bonding through both orycsn etomas Blorgnnotin blo~tropolonaten
have been prepared by the »?@mawm rosptionn {O4=35)4

R0y + Pal — 5 Bptalp + el

Eg@.lzi;ﬁ,z + 8% — Rgm?e’: + 8101,

Phonyitin tesetropslonato mad mmm olitoride biotropolonate
have been prapared by reacting phonyltin trichloride with a solutlon
of troprione in bepzeas op other (88).

Eojic seid con form conplezen wﬂﬁ organstin a@ﬁmmﬁm Fhus
(cHz)plally ond kojie actd (132 molo) were ren aoted i ajucous colu~
tion foligwed Ly aqusous .axmanm ;t;i.emm;; ammmm _‘@i@@éjﬁt@(&}?h
Hothyitin chleride sad nothyltin bronide blo-kojaton ;ﬁsm} boon prew
pared uwoon addtion of Zojiec nold ¥ a sodation of mothyltin oxide
and olthor agueous hydroshloric aecid o hydrobromic soild (07).



\ 4 C wife
| @r@mﬁm thww&mate& fah fm«au@mw ;amzmreﬁ &g -
mae"mg w&ﬁm ﬁmhmmxmmte and an organotin @Mﬂ&m {8&8@} H
Bafnfl + BINCESHe —— ﬁﬁ%@%@%ﬁﬂg + Hall
Rpfadly + ZRYNOSONS —  >Robn{SCEERY), +2ACL.
. Bhey ten :am@ ba g;mzsémﬁ by the mmwm roactions {96~00)+¢

(Rgbn)sd + 2RLUH +5C0g —> 2Rgtncoamny + Hpl

!

BgBG  + aa?g B 4+ 209g —>Rpin(S0SERY )p + Hab

whion Thi ﬂma ond KoptHinty (158 mole) were remotod in pethanols
colourless erystels of Wi}%ﬂl(@gﬁﬁﬁﬁg} g Wereobbained (90)s When
’?21:;3@( w,(;,xwha) o WaQ fisatod in nlr one of She produsts was ddohenyltin

oxide {89)a

Gne of the mest iBporteat '@%@@ of bidentato ogygen donors
gre tho B-»&mex-&ams* ‘he ability of organotin moletien to react
with peiletones %o forn otable orguaobin comploxes of high o=
grdination lo woll eotabilcheds The organotia acetylacetonates and
othsy ﬁ-»aiizetmmeé enn bo eiéaa%&ﬂ‘eﬁ' ce@s Tor acotylocctonates
Byinlnono), Rgsnlocas)gs Ronlacac)ys Renx{scac)gs REX(OR')P{scan)
ond Egn(mae}ni&ﬁ’}s.n o | |

séah {B .= Yey Ohi MR o aest‘.ﬂaest@ne (aeae}g Beazoylacetone
| ﬂb.;m}, awaau@ylmwma (W]ewmmaa have been picpared and

Coom

S T T &

B g



C o il

eharnotorized Yy DRy Hellell ond ﬁ@aﬁ%mer%wmawﬁ $308)s They
lave beed prosaved Wy use of the PL(I) salt mothod (35,86,100) cegs

Rgendl + 71(acacy —>Ryin{ecos) + 2101

%gmimm%%@@aﬁ%@%} {ﬁﬁ%ﬁ& Ba %azaw Bty Pry Buy 2h)
have been propared Ly refluxing ¢ edgture of aquiﬁmwalw quan=
 #it%es of briorgenotin ehlovide ond més&m mm 0% *fsfw rmmm«
" poylacetons 1o dpy methanol (99)s ' |
Piorgenotin bicacetylacotonston, R@“m{ﬁﬂﬁ}ﬁt have bosn
obtained by adding acotylacetane to 8 mixture of éﬁmu;if;: Gy 81w
- amiwiéia and wﬂim math@m@@ m mothansl (JL)s

ﬁgwamg + &H@&?Eﬁ. ————% ﬂﬁwﬂ{‘é@ﬂg}w + sw&z, |
%w{%&g }2 + BagaeR —> ﬁm&:ﬁ%é&ﬁﬁ@}%* BUHgN
 Hotzady ood 5&3%&?‘%@ (75) nave propared Atnothylsia %&ma@y&we&mé

t roflunlig dlmotbyléin oxdfo in ncetylacttens for covoral ioures
Other Gialkyltia nestylacetonatos and substs ta’b@d M&aﬁm&%as

- have amﬁmw Botn obbtained {.ﬁ?n&%}:

| R0+ otisoac — a%mmam;g + Hgi)

‘i&h@m@ MWW iotin bial P*ﬁﬁ‘i@:‘f@'m‘fs@w eon eled bo abiained by
a4woct Penction of the mmﬂmw 1n the gmaszma of & tmes (30)s
Raf ﬂﬁ%g + 20nu ~——> &gﬁ}@&g + "’H@&l

(vhore OB = w&y&@wﬁ@n% bonsoylacetone) ar, by the condenantion

|



of thallium (I} chelote aad ammgmatinﬂMMWiﬁs {33,100}
Bpinflp + 8RCH —— giaﬁm*mp + ET1CL.

- Grfvaotava and Saxens W’Zﬁ)‘ hnve synthosised come dlorzanctin
Malocetylatetonates)y Rofalacas)g (R= Phy 0%y ses p=Rolyl) W

o 4he msthod poported by Allved and Thompson (103)e BloTgsnotis .

dis(acetylacetonsten) have aloe been obtained by reacting Atoresnptin
_dichloride and m&ﬁm aeetymcewmi:a in dmblammghma G%.mi-
1085 - . ; |
oramnotia hatsts -b&mcaﬁﬂﬁéeﬁamﬁ%y Renk(acac)y (X =01,
Br) have Hoen praps of by the sanction of organctin teihaiidos with
| &eatylmmane in Uater m} ' ' ‘

amxfs 4 BapasH ————> R&ﬁima&)a + BllLe

@fmaa can alsa b @bﬁaineﬁ by the resotion of @r@m‘k&n
tz*ﬂ;ha‘tiiiw with eodim acetylacetonnte in dlohleromethene o0
Eorm (@1 w105 )

ﬁmg + favacis ———%ﬁﬁﬁ(aﬁaﬂ}a + BdaX-
Ixidotive-addition reastions ot mgm_.&mi Mmsaﬁmaﬁé}, with
- pfganie halides havo boen aypliod to obtain organotin hatide pia{p s
dikotonates) (& |

»37) osge Tov ncolylacelonss
3’321{ BOKG jg + E&L —_— RQXE&{ a&&ﬁ)g

) {vmem BX & Uel, wﬁmm - cﬁe,' }Jh@ﬁgbﬂp |



+18.-

Qﬁm%mn of the type ROn{R'COCHCORS)y {fé%ﬁ'} iwmra
R = Bty R geﬁgg B* & Cgliz and N 25 Rw Byy B b&”' i}ﬂg;
R' @ OHiye B* w Oglize R* = 8% = Ogli; ond now 1 and 8) bave bean
oyathoessed by Hehvotrs ot oL (80} by vofluzing & nizture of Alkyle
#1n trlefeopronoxile with P -Aitotonos in beaconss £or 13d ond 142
moler watlon, racpactively tho monowoad ble- Pm&ﬂmt@mtw wore -
zss;mz’useﬁg ndor sinfier amﬁmﬁi@m@, athyl and butyltia tyine
am@laeamm%es wire obtoingd whon silkyitin tricsissprogoxides
fonct with acetylacctons da 143 nolap rasioe. Essaonizd ok al {2023
hovo oyntheslsed elkyltda m&me nathoxy sectylacobonoton, BHaX(0He) |

{ovso)y ond suggestoed the compound to be dimeric thwough mothoxy

&"ﬁﬁﬁé% . ’

MUEFLELD BoRo=s bioey ond tripe pelikotonaton Gtediod by

fohestre ot a1 {(60) ave all brows viscous Liqutde, 421 thoto dovde

wstives are deconpeued on attenpted Aot Istion Gader rodutod pre-
. pouro. Their moleculer wolohts musgest that Busa(ozel) (s} and

'%i%x‘x&‘n(f@?z*i}g{'b@w) i the g@m form ave probably @imrw. The frle

aﬁa dlormaactin &wﬁaﬁw;& ore ol ﬁanama&ia i hmﬁaa golution

and ars msastonic in nitrobeazone. (95, 99)e h wizture of Bupin(eoacly

ond Bap@a(dlie)p Gleproportionntes in hexame fovnning o Gimer (04)s

| i?ag@(méa?g + B&gﬁnt e}y —lBugtnlacas) (ot p

 Serpona ond his cowsorkers (98) hove lavootigsted tiw mochmiies of



mtzsmzmsuz@ 1igand exchange and -amfig@w:‘mimz, resrrangoments
-8 er@umm we}i;ym%tmm;m. Am‘bﬁaaemme L j,'gzé; 5& bmeen
piptnlacac)s and Hepin{acac)y lo firet order m i;hguﬂ(&%‘!}jg but
sore orvder dn Depialacacdp emeem;mti@n.

-Baohlas and Jatn (101) hove propaved tri- sad dforganotin
sonplexss of gmtmyrayltrifmwaaaaﬁam of the I:ygzaa E«iskx},{ oA}

{whore R « Cllsy Ooliss OaBps Cgllp aad eeﬁg} and Bglallhkg (whevs
B mﬁ, gaﬁﬁ, c.g,_,.._.i and asm »® Qutzmmyl*mﬁmmes‘mm}, These

cﬂaﬂ“ia+ HEDA -—aﬂi(wm"ﬁ + oBon
‘ asmx + Palges™) ——»ngmt T2A).+ HodL

mama}x+ 2% ERA —> mgfa{“mp»r altg0s

Fhose cmmm&a are mmemrié n benzene éé:z.'ut’im- gad non~jonie

 ‘Hobrotra and his co-vorkors (107) hove roviewsd the oxines
;éﬁﬁ’-hy@‘r_ax&i&mmé derivatives z:::«f organotin ‘ﬁsxaaémaﬂa She general
sreparstive methods for the orgeuotin omimates are: fho ection a:
sodium or 1ithius selte wim @rgw-am halides (108+310)3

a,,,,n:mla + nﬁaﬁmuu - emtgﬁ —
ﬁﬁmm(m GReRY gt (aCL{TACL)



w0
Ausotropie dlatiilotion of untor iren s niwture of organedin
pEdde o hydroxids with oxine ia bensene oY toluens (63,1674:»109,

111,318-118)s | |
(Ryin)gd + 2HO3 w CR'R® — - SRzl & GB'R® + Hp0

Ryl + DN = GR'R® >Rata0l = AR + Bod
Beaotlon of alkyltin alioscides nith oxtmes (60,107-108,

m.,nm;
. Bgntm(0RY), + WEON a GRUR® > nkt* R +a_-v_,: o 0(0 wCRTR" V),

Koehler ot gl (119) have mmma aiws;amtm derivatives
of a MW&M f‘nmamawas oxime by xmmm@ dmmmﬁism ﬂmmm&e
‘ wﬁ:h ﬁw ailver selt of the ozimes Various types of mmum derie
' vatives of alkanolanines have been obtained Yy Hohrotwa of ol {121)
-during the avestigation of the resction of butyltin ’ﬁ!‘iﬁ( :!.m@mz o

x1ds) with alksnzianines in #ifferent molar vetioo
| Gvganotin derlvatives of oxime are genezally volotile. nnd
zmam hydrolysed by water to give porent oxime (207-108)¢

B0 ——> Bgeg@l0H), +

gen S0 (08 & CRBRY), +
- ' BR'RMC o HOH.
. : \ - : ‘
Thay sleo vesct with acyl or bensoyl halides forming swemnotis
' hhlfdes and Qeacyl or O-beasoyl oxime (107)s



Baup n(m . @R*R”i mm*mm ——> Raupfnky +
BRORTC & HOSCORMY,
the erpanotin E@féﬁa@i@m!&ﬂ éwivé‘bm@a hm?@ bosa dmﬁhesiﬂm.
bty farrisoa (117¢ 122) by the azeotvopis removel of water £rom the

nizbure of appragpinte hydvorylasine and the organotin oxide or
hydroxides

BRgmndg? 4 mamne T2 o momouR'Re
o '

Ry uxa;hfi |
(ge;};ggzg; T Y - BY 2 568 B s Moy B w &’h, RY & @}&hz B « DePYy

= Phy R% w COethE. 9 Jhy B = Phy RY m 2hy RY & $0DHE B o Mey
B o Hy Rﬂ = CHEHE R 13T R » Uy B & GOeBh}e Howovery attempis -
%5 prepare PhySHONNOG2h by the ae msthod only resulted in the formas
tion of tetraphenyltin ia %mig& 71818y prosunsbly Bro 33&@%@%1@3@0
i‘ma@t:im, although Bo puve diphanyitin &em%ﬂiva oould bo foolatods

vhgonott + Hostoors —H2° {%ﬁwﬂﬂg@a&l———% |
 PhgSn +|Phoin(UaHCOPRYg)

| The orgnastis dorivatives of Gebonasyl-hydrozylaninog ave omtreamely
otatle o molsturde The PhaGnONPHUORE 4o wonomords in both the orye

| nta) ead olubion vhasens whireno the trimetiyltin dovivatives ave

associntesd in the molids HO and dmakﬂmsn {120} hewe preporod comsounda
ef the type Bz@sls whore A4 Lo tho anion of enlio aids (eege glycine;



A

%mimm; @tm} by azectropic distillation of wnder from bendspe

K N
Fatin) oxids

solukions of tha sovresponiing olanncl or bie (teid
and the acides

since the procond wovk mm@em some mothexyl derivatives
w fsrga.wtm Hesubotitnted ﬁ@%@w&mmﬁmg & ohayt goviow on the '

T mure dapertant owg »‘j’tm ai‘tami&m aoens, to bo m&smablm A veview

@maaatm al?mt&dm oan be ;:amgamﬂ ia & nwbor of wwm’;
s 7% é:mgamﬁim by ausleophilie subotitution a% am . *‘x’?m banis
of the mamw@ 1o generalised by the agua%ims

I Lan 4 +-‘;agm~. C% —— Yrngmont +x
Uhare alkoxide displastes gome othor cabstituent X (hnlide; alkoxides
"mae, anino, wtm} by mml@azmum attack at tine Szanglos ave (653,
- 128) | |
| Ua Ofe+ Bugin®i s BupeEs + Hatt
Eﬁaﬁm + wﬁgﬁﬁﬂl? ———%‘m‘ﬁﬂmxﬁﬁﬂ)n*'maﬁl

__*i‘hﬁ aimziéas %hsmsalves mm be wseﬁ {134-»1%}:

ReinlWllelg + ﬂg&ﬁg —_— ﬁ&gmiws} X

&
'\'c@?

Srannotin alwsiﬁeza san very coavenlently be proparsd by ma azamga
of alloxy gram;m boteson & tin alkoside derived from o low toiliag
aleoholy 9s8es Bothoxide ond & higher boiling sleohol (126+127)s



_ s 2w

| Btgtu(ofe} + HOs OMites0 ; G —> Megl +
,ut;guﬁi?c%ﬁﬁta CH

&ri&lkyum a&ilzoziden don x*aaﬁiw b gw@mma b:,r azestronie dehydre~

tion of a mixture of oxide aod aleohol in bussens op folucae (123)s
(Bugnded + BE0OHIoME — £ 5 2hupfaeOsGHisth,

. Sresnotin anines sve highly succeptible o protolyels (129) asd

thelr reaction with aloohola provides @ mute to az*cmwm M ikoxides

{62,138} fegs o

vhan{iBtgly+ SULON ——>2hsafRi)y + Wikt

Zhe ounly Qlssdvaniege of this method is thot 4% requlvos the inttlal
proparation ond purifiontion of Mighly reactive orgwmstis auiness
aksenkts snd his cosmatlers have ahoun that oc-a‘bﬂmﬂ*&éwﬂﬁm 8 bule

. o8 ummw veact with aleohale o envle by glenvios the Gi+8 bond

| (.m‘w&?s |

 Btiga0lipeCelis + liaGH > Btgnedde + Hegl

| Eﬁgﬁﬁ{ﬁﬁggﬂf@i%}g-* 24008 P—a’gﬁgsaﬁﬁiﬁﬁg + ""“‘m%@mﬁfa
, ,,eie., o '
g‘}, . Prepavebion by adallion of Sl hydriﬁaag al.msi@ce, amﬁaas. std,
Ao ea&h&nﬂ compoadse
o . An epganotin gliexide is .mmﬁ wmeza any Qﬁw% bogd adds to
' .-a carbenyl. conpounds '



Ryén ~X +RIRO4C w 0 — > RyineGCRIR%.K

804 this foras the baoio of o voEy vereatiie praporative zoute o

| those compounios Mdition touslly procesd uafier nild conditions,
fadoed they are %@@uﬁﬂﬁw faﬁa%ﬁmmm and by variation of *‘@w 2o
Ay & wide ooction of odmplo and cubstituted ala,axmea 1a rode avails

abiles A fow enong the mony oxamples are - '{155»13'1};

Bhori + Prdeono |

Staimedtnt
ﬁ.la%ﬁ(%:i@)g + Has.CHO ———)\—E&gmﬁ F10)0: 00+ Tl

a3 BugSalleCHisstiody

Bg Seall! A+ ﬁ”a%@;&“ ’———?E@g@h%ﬁ’&“ﬁ" Fa

The availability of d-orbltals makes the organotin molties
4o Porm various typso of azmmawea w&m lipandos The otrustures of
,%tma organstin complozos bave besn rovissed h@' Maworn nad Yeda (25),
Poktd ot al {158), Inchom ot a1 (4}, Poller (139}, Glelen and
‘Gprocher (340)s Mo snd Zuckornon (141) have orisioally roviewsd the
srpanotin compounds otudled by miwa&&va and A1€iraction toohns-
Qus covering the Litersturo upto niddle of 1972, Enbricon (1416}
has ¢ paviewed some atructural acpocts of ovoonotin cormounds co¥ers
mg the yaaw LO7R-40%4e



%w&r&m@?@ﬁ avabers greater than four (in most cases pents
o hexu-ooordiantion) ore ususlly dfsglayed W orgasotin (IV)
compoundos Compounds of the typs Neatul (K x 01y B, 1) ave generslly
. totrahedral but ohen X & %) 1oz, A0FE", g™ , OLog™ 5 G077 o
GTOR™, 'ﬁfz.a compounds are ponta caordinated éﬁ@mzél"fzi& uhore the
mﬁ@a are probably eithor bridging or chelate Wz;ééa {340+343). The
Rgtal type compouade con fovm yarlous types of sdducts with Lewis
beoos (1) and tho reoulting addusts ave gmerally pentn~coovdianted
Ci&%&éﬁ% i’s‘hus the complox fomesd. from .?%fim{;h?m’im ohlsride and
mwridice mﬂéad @m of tsha £irat @z}mlnﬁi?& atmataam Mﬁ@mss

- for five emr&ma%wa ab %m i 1968 (1463& fﬂhe trigonal bipyrenidsl
mmetmm sith eguatoriel mothyl mws 19 d%tted 4

T | ) R\ ® R R
>5'h.-—'"p~ -l — Sm —L -—-——S-r(/-—-L'—

| AR .
,\/ _ "ﬂ‘R‘ : R -

~(ia)' ST (R §

- The moot geseral festubs of the‘ Bsiny tyne ooppounds which -
are penta~coordinated ehout tin ie the polyaeric nature which s an
approxinate trigensl bipyramidal structure with plascr eguatorial



wiGor

oxganic grounsk the mora ﬂl@@tranﬁga&tva'. groups forming Lridge ia
the apdosl position oo showa in figure (1b)e Raarinkos ave provided
By trinottyltin attvate monohydrate (147}, trimotlyltin hydrozide
{148}, trimothyltin cyanide (48), %;ﬂmtmﬁm imthlogyaaante (180~
3.513, teinethyitin ddoyananide (158}, tribenzyltin scetate (183).
fhe flottened tetrahedron strusture (Plge 1o) with az opon sngle
to aoeant a potential fﬁ@my 15 a featurs for the trisrannotin comw
pounds contalaing s bidestate chelating Ligend and whish in favour-
able conditione can assume & nore nearly trigonal bipyromidel shape
(Pige 18)s Thus, the flottensd tetrabedrsn structure vhioh eyproxi-
notes to a trigonel biryranidsl oney. 'ﬁi%‘hl intranoleoiay onrbonyltin
coordination heve boen propoced (188) Lor H-aedyl substituted
bhydrozylanine derivatives of trlorgancetin modetys full detsils of
oryetal strugture of PlpIniizheC0eEh have bran publichod (185) in
which tin abow mé toen show to be {ive-sgordinated vith & dlatortad
m - gaamﬁa mmﬁwat fon with two phengl groups sosuzying egues |

¥#ial ird an aﬁa‘& oite ot a longoy Giotinoes




, oy N
RuSdick end Sems (154) have choma Srom tegnstically pertarbed
Hosubauer i_‘;a@eeﬁmeaam ﬁmg triphenyliin oxlaste and trimethyltin
atotate possess intramclocular fivescoordinstion stsrsochemistriecs.
Phay bave also shown thot Ro9nll(ox) (R m ey Phy 40X = oxine) and
the Hepinl Sal « [=200gHg) have penta~-eoordinsted otructures. MR,
I8 and OV etodies of Bpink (0x) type compounds have bosn Interpreted
' {87468, 70) ae indicnting monomer 4n eolubion contalning a penta~
coordinatod tin atom having o péamﬁia trigonol ﬁz@m;mm; sonii-
guretion vith the & groups in trans-positions (Fige ie)s On the sther
handy PhpSai{ox) (X = Oy 804} have boen suggestod to have o trignal

" blpyramidol structure (168) with cis-orrengement 0 the phonyl
groupa (1) e revesled by dipole moment date on the thisoyanats
conpound o bensene eolution o The allecis-strusture hms been con-
firmed for Phytu(bghz) (bpba e Gibeasoyl methane anion) W & oingle
orystal f-pvay diffraction otudys the co-ordinntion absut the tin



aton bodng escentisdly o distortod 4rigonal blpyresid. The phenyl

;f‘a‘,;ﬁiaugm AGCREY oBg &%i&i and twe egquatorisl co-ovdiantion oltes with

the ohelating 11@%&3 banded to one aqm%azm sid one aEinl site

{206)s Lorberth ond tange (156) from Iy Seman ond Hosabauer data

hnvo indlcnted the ;@2@5&&@@ of teigmnol pyranidally soworndinated din

with bridging Yipands for the type of the compounds RsEudiIonrRY,
 Tho dtmerio tetreslkyl distamoxents (KptabtaRpilp ond

. {ERpSaUtnRA0R)y are uaigue fn that they are believed ta contain

" both tetra-coordinoted and pentamcoordinoted tin atons {(136)s Ansther

e mwmmmg example As the terpyridyl adduct of as.mm;z. An dickloride

uhieh crystellizen as o double sald [;aag} gw@z.tam] L@'ﬂ?ﬁa“m"lﬁ] *
Phde compomnd containe @ Live-coordisated, saially oot 5 olovtyonoga~

tive trigonal bipyramidel snion (Fas 12} ond & sizscsoriinated
éa%aﬂaﬂml cation {167-158)s Organctin compleron of etrong Tr-anside
ouils DopSneTE S (W08 2 7 f"—étmcyma pequinodimothane) oxhibite a
. pingle band ab 55!3 on™ ~i in the tin aarban ahz*etahmg gogdon in the
IR ppeotoum, mim is conlgaod t@- the m%mrmaww mnzée 0f 8 plenay .
Howtn mototy, vith bridzing 040 residue pesuliing in a teigonal
bipyranidel soafiguration at tho tin stom (176). The iastonce coloura-
gion of the compound ie indicative of tha formation of (P5UQ) radisal
anion on complozation, The conplex io thorefors besh Foprovented by
tho canonicnl fom §H$3-m.9 (peaay™ and thaw provides tho f}imt
szample of an isolalile parsmsgnetic sﬁmtm COHBNHLEX s

& nueber -of dlorgeastin biswcholaten have Bosn Toslnted (82w
3 ‘a&, 73, SomiB, 160e168,167) ond found o contain heEs-coordinated tin
. abome Sote ropresantabive conpounds aré acetyl acetsnated, Gxinates




| !

- and ﬁ&@ﬁgﬁﬁﬁ&@ﬁq Phugs thy disethyltin blg-oxinate agggmgﬁ a
distorted votahedral ma%m with o cle-dinethyl groun (Fles 28)
in which the oxygen etoms are trane-and tho ait¥ogos asons sre

ofs (165}s Dinethyltin dlaitsate (164165) 45 an ootahedenl comple:
with trang methyl groupe and uasymuetrical bidentoto ohelating,
‘xaﬁtmta W&i}ﬁ §}3’1«%¥~ 2b} « ij saﬁ,amw rosonblod with Side shruaturs

G e R
B - o
R T e

4o 44methyltin mawiamm@mﬁmmmm (131% The Beray
" ptal strgoture -'éf‘ iﬁ@gmca}ﬂ&%&ﬁ%wg ¥ze bosn detcraissd by Ha

o 'egi; a1, {186} The geomstyry ab tin 1o distorisd oobahedrnl s for

‘ { f}g%wﬁ%sﬁ « he two O-eylhydvodyieaine residues ”im‘ﬁiiﬁﬂﬁ

. -ge biéentnte 1%pends forndng one short and gne 1% so-ordingte hma
40 +4n whitst the Meefn-te gdoun fs not Linear, tho Cein-U bond anglo
- boing 445,8% The distortion fvom wopular potahsdrs. caordinotion
C yeauLts from t!m gharie ﬁ@mzzﬁ@ of z;h@ Mﬁmﬁm

rieon
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Dimethyltia dichloride forme 138 conplefes with dlmetiyl~
oulfoxide (B150) (185-170) cna ayriﬂtae H=azide (171i)s Io both
otructures the mothyl grouns are tmm with Salla ond Geds units
In cle in the firot, but trens in dho asgond conmmounds Lho opyetsl
stracture of ;@hﬁm@lg,b&w chows that the tia atomo sre cotshadrelly
cowordinated with trans-phenyl groups nad oic-chiorine otoms (52)
tho conplex PhoSally » 20UI0 heo an almoct identiosl strusture (53)e

_ §he twosadmenelonal latilce of &immmm viafluovsnid fate crystals
o ‘wondedn polymeric shoots with S%mﬁ-&%ﬁ%é gravns acting ss bridasse
bstwoen lincar (teane) dimethyitin uails eo that tho tim atoms are
coordtnated aa%h&ﬁ*alw {382), The dimethyldleyano compounds of
- group IVD ore all &@é@éi&%@im the 50118 stete (172). In tho tin
emmmd stronger bridoing sives zﬂez& o manaz’ ghaoto in ghich
- the molecules are dlstortad to o nearly Mt;mheﬁz:a& agransomont with
trang-dinethylédn grouns @ﬁx“@'mﬁwt&m to the cheote.lloonbaucy -a‘@acm
pg Bﬁgﬂu{@%ﬁm 4o conslstont with the strusturo of o hoxs-csordinated
$in (168)s The dipclenoncad fadicntes a cls-mxraagomont of the hydvow
copbon croups for tho esmpoupd in bensene solution (Ti)s Sho crystad |
and oelocular strssture of PhUnCL(GgUNItply hao boon dotornined (185)
Tho tin atoms are olz-coordinated in o dletortod octaliedral fnshlon
- by the phenyl groupny ohlorine otons, and two chelobing disthyldithiow
oorbanato Feoldueg, the phonyl group and the chlerine atom Geoupying
mtually ocle-positions (Pide fo)e D WIR apeotra of Paluklacac)s
{2 » 01,B2) compounde indicatod on ootahedral sonficuration ot tin
with phenyl and halogen shove oind balow the gaz.me @f tho acatyiecetns
i mhts ringe (’?m.. ady (1870 S o
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ho. mval type of sotpouado mm;h@w imawm@%m%@} tin
emmi@m wero shows to be ﬂ&mﬁrw and %h@ﬂ.x» confipupations have bee
interproted (173} from IR otudles da vhich oueh tin abon 1o hoxes
\ 'ﬁmm:&.&mﬁ@ {(F4ga B8)e mwymm M@ﬁa@m@& and dibutyltin
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bieseetylocetonates dioproportionate in hexnse ond forms s 4imer

‘ (52, which 6 believed to Yave o confiouvation enctogous to Bugda
(509) (ox) dimer (Pige o) with hema-cpordinated tin atoms Ruﬁﬂi&t
and Sems (154 havo eugssstod from Moosbausy Spectrs for Ezm‘”].(ﬁ}x}g

- (8 = Buy Thi conpounde & elo-REdsTs @@mh@émi a%mmm*@ whheh had
baen, aammaa by Farsglia of al (74)s Sinfler heas-coordinated tin |
koo b@m poswmed Sy mmm@rmaﬁm hoiide bia:xee%ﬁm&tam%a {32

~ and for addition compounds of the type RpSaky #2L (48)s Bie iiﬁwﬁm&*
2y defionate) dimethyliin do o mmlsw ootaticdron with 1imeay C-tinsd

,Wﬁmmg which consinte of disercte monsmoric ualts (198}

Uot Beny orgsnotin emwm&a heve bosa found %o postoss heptas
copzdinated ting the mwm‘ of whish would ho pontasonal binyramis
gal ono (Figs Sa)e Phenyitin tiistropslonate fue boon roported C%)
to be monomerie in mam_zy&mgi gﬁ&@ﬂéﬁ@; which sugzectod & sovon

S

o o ey

@aarémamm arovad @im ﬁ&x‘zﬁmﬁaﬁ &% al ;%} have @ammﬁaﬁ fm:l

mr. HER pnd IR data. thot zwmt:ﬁ;&m wiesamﬁ& ney havo @ Z@’wm«*

l &@@I“ﬁiﬁa‘&@& tin atone Ru&i’im%ﬁ and Somp (354) from Hooohauos opeotrage
copy deternined tho gaam&&m%ﬁm Aunbey ersund tin in Dusn{ox)g whioh

is eonsistont with a geves ctopdiantion with throe cqudvnlont biden=
4nto oxlas grounse Mﬁxyﬁmﬁs methyitin trinitrato obyutnliso top w:mh

| .%Meea chelating nitrate grouss froning a penthgonsl himmm ahaa‘&

tia (197}, Tris({dimethyleulfoxtde) nitratodishonyitin nitvate hee



arnctorized as A hepta=coovdinntsd organotin comsliex frem IR

meti xum; arvotel otructiuro of the compound (178)« The atrusture

consiato of maonerie ropta-coordincted gotlons |on{CeBg)gltsl
(@agﬁmm}g"j and H0% anions. Cosrdination amm tIn 1s pentagonsl

seranidal with the bldentote nitwate group a&& ho thrse 8imethyl

‘oride nolecules ia the muﬁ*&@m&l gs:a;miam aad 8o two phenyl
*ﬁmas at the apiodos

Dhe vraveat work Hantifiably denunde sme &mm&a&imﬂ on
%Ezﬁs ploavess oFf &ﬁw tineanrboa bonds 40 ofganotin mﬁaa@ﬁm Shs ,
sleavape of tinesarbon bond in @aﬂgmmm gompounds pay bo xmmmtﬁﬁ
tyr the penct fons

-;{5@#%"{* + AwB —> /&wa& + w}mﬂ

Uhope 4=5 mey bo am@gm, mineral nold, varbosylic acids thiol,
phenels aloohols fetellie of nonstetallie muéag ghiaall, cikell
mobol and ook one Dub whothor or aot and how tho gae0 tond ‘wilh be
@loaved de6e the Poactivity of the @-C bond will dupond defialtely
en the molecular eavizonnont of its The mechenalen of tho clesvags
rosctions con bo maiwaﬁ by oleptrorhilssd A-D ney b oloctrophiles
of radioale. | |

Remotions of the sleotrophiloo tege Ips Dips Hoks with
tetranikyiting have boon shomn %o procesd by a @mﬁm oockiaism
{188-153) ubhleh favolves o j@ﬁﬁ@?ﬁ@ﬁﬁﬁw eguilibring bobveoun the




prgenstin eubstrate and & anoleophilos This ebep ia then £o1lowsd
by the resction of an elostrophile with the activated corbon~tin
bonds Thus, depeading wpon the solvent polardty, tue dilfevent cases
vy ariost |

(1)  Beaotions ia non polap® solventaes Sp2

Tho most nucleophilic opeeics sveilable 4n 5% polar sclveats
46 the eleotrophile, Bwl, 14aslf esfe K-y Bl (The availeble specios
© 4n molution dsponds upon the relative aucleophiiicity of the eleotro-
- philes, Defy the aolvent md any 3mscived species prosent 1n ‘the
solution)s : i —

oW
Gebp + HeB == CeGeSeD

‘33&3 mm‘m&x formed in thio eguilibrium coatalncactivated carbon .
. Mﬁ&ﬂ Abousd €0 m negatively ehareed tin otom) oad oo enbanced eleotrc
shilto speoies (3 bawad fo & posttively cherged aton)s Gomy there
mmg L ﬁb”@ﬁ 9@533&111%@8. {1) » Dotk the aetivated osvbon atonm
a3 the enhenced clectvophitle apesies might veact oasonably fatra-
noleeulorly to cive & oyolie fourwnenbered eotivated complex (four
a@aﬁ?&- mechanism Sppl vihich lende to the produster

R
.Ko’/'s\ | ;[‘c

B — N®)



oxy (i) The complox which now conbains a rather nucleonhilic earbon
aton night alee react with anothor clectrophile E-i, loading to tin=
carbon cloavage nproductad
A S B
el ¥ O = 85 & «B —> G—fz:+ﬁ~§z§ -(-z? Ly
ory (i11) Anotheor orpsnodia moleculo nisht be iavolvoed to peash
with the complexs

(= ) ) .
C-SE-E + 6 -t ——> OV =B 4 Su'— + OwBas

(2)  Reactions ia "polar? solventes &2 +

In polor solvents, the most nudlsophlilis specics avallobhie
in solution is the solvent i5eelf and 2ot the electrophile s which
¢nn react with the orgonodin molecule forming & “"Colldsion Complex®s

Thie "Collision Complox® 1ike the equilibriun complex in noapolar
polvants sossese #ather nucleophilic carbon otoms %o bo abiacked by
en electrophile in an 9pd msahaaﬁ,&zé yi@mﬁgg an opon sefivated
gonplexzy tho ezisteace of which has h@@a £ﬁiﬂ&y well echobiiched

ty Abeahen and Dsaldiag (181)s
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ibe nueleophilie nolveat line nay Fob become @lmﬁmﬁaﬁm sanggh
tﬁm@h '{:kw wammim aith the matal o aa%am%a with the dleckig-
ghitdc D43 ond to veast sithow inbranolecyl arly oF intemoisoulsrly
“»?iﬂ-%h a %ias—asarhm tonds Those *ma zzm@fzz:: garm thao the only fesoonably
mmim@ reactions A nusledphilie solvents, ouch ag tobhanole Ghed
hao boon vald bas Dosa Jerived fvon the ame‘ssr of et Aol tetra~
Alkyltinee How & £ov speoifie *@@ﬁ%&m@; of tinsoorbon bhind ﬁlmvaga

- dnvolving @ymtmmi et mgmawmal mmm ﬁwﬁm&w@g can by
 montionols '
a mm main rwet x«m saﬁ' aryltine !ﬁa i%iw eleotrophitic substitu~
"*tsitzm ab t!ae aronntic ea?b:m aton and %;im eﬁmaamﬁaf 5 Gpp = S0 bonid
is wounlly $he -fivet one to be beoken whan & cumpetition is sosuille
botweon alkyl and mzrl cleavage (1)e Thie foatube han bosn ueed to
syathosine totrsorgaeting with four different groupe abtoghed to ‘
the metel, storting with totrapheyltin or on ok Fitin £i9m;.
Eotraorinnoting have becn cleavod uader & vamm,y of oconditd ione and
isnetis Fooxltn ove evailakle for Ip fn CGls (29), in methwmol, i

ARy ‘gﬁsg’ 30




v o

- chioroforms, bmsam and @y&iﬁmxm& {198-802), Cop NOL snd Bep .

in methanol (203} for Hals 1n IO and alcohol (198-195,808) for

the solwolysis 4n nootie aeld (208) end for ligtly end I (208}
Substitetod pheayltkinethyitios recet with Hadlle in methansl

%o yleld trincthyitin mothoxids of compounds dorived fvon A% oA

ke corresponiiag ;mbss%:&wae& bonsense The kinetios of Shis eurprie

"caézzgw sanobh m&m&m hw:a; been, amﬂm@@ w Labom of ai (%‘7-»9%3.

4 special eses 0f tin-carbon bond olesvage by aoids 4o prosuated by

| ma mwﬁ* o0 of mmm@m cotpounde with chelasing agoute in DASO

at olsvated temperatures in shlch bonsone vae farned as the oleaved
 produst (39, 462, 809410)s Thus dipheaylein bla(oxinste) réacte with
" ontne ot 500° to glvs via totmanis (oxtnate), an olghteszirdinate
tin cm@f)wﬁ {(e1i)s ui@ﬁ.‘lwlyg ?}E@Mﬁ‘?g at %@&am"ﬁw% botween 170
antl 200% pescta uith bideatatoy moaoprotle obelating agsnts (HCK)

wﬁ gzzaﬁmmﬁma aisrosie 1ipands iﬁamz') to give compounds sf the

| ‘eygzem uﬁ&@&g{ﬁﬁ}p mﬁ «Bn@zm%&‘} wwwﬁi@aﬁy, Galln & |

@ggm(@x}g + mm —_— ..m(m@ + zomy
, mgsn% + %ﬁ% — aigmiax}gf&@m:j

" Rosotlon of PhgBndlatl vith Brp (181) fn 001y gave BhgSn{Be)oH08

' rihoress with Tg (461 and 192) 1% gave PhySnl and PheSaly Teopootively

Bindlorlyy FhaSudH 0N wﬁh I (3243 and 142) gavoe %ﬁgaﬂ(ﬁwvﬂg@a :
: ‘m& @hm{@}.g }@ﬁgg@s’?i mﬁ%mmﬂy tmﬂ with. Tie (133.} ﬁhw@l{ﬂwﬁﬁgﬁﬁ '
] fax‘;@m €1@?%



E’imﬁ.w, iﬁ ¥l aot h@ Wﬂwm%’; &5 Qmﬁe}a a? Laxr ;fm*ﬁs
o5 m@ gamgmt m@,m&, the f%uauba wute& %maﬁ?ém%ié &@i&%
whick e saormous in nuaber
t1le bidentats ehelating age

and whdoh z_m@. bosn proved To e vorse~
to for melal fommse 0 o

@ ﬁﬁ “he tlass of organie compounde contatoing the pogetive growp
od = = B, 15 knows as hydrozania geid and has boes widoly etudied
by organic shoriotos nsubotituted bydrozamis miéfs den eziat in
tmo mmm {the heto-easl fovha) the keto-fomm bsfas prodsatisated
in the aold medione Pub Heaubstituted hydrozas ie avldo e &xﬁ.&%
caly 4o the keto fora {231 ’s ZiRe snalysia frﬁ vw&wﬁ hydinxante
acide have besn done by tathls (212) end suggested dntremclecy
fiyaropea bﬁaﬁmgi $ge dals &3*‘6& the Jenvhotituted a&é unsubatis
byaroxanie aclde ars potentisl chelating ogents ond fomm chelates’

- {P4ge 4b) with moted fone with the ] Lose: o€ protons imsz.

R—C =0\, R_G-—O y
, \ /“H ‘ | | \ >M/2. \.( 2+= m,e%a’l Ltm)
R—N—0 R—-N 0 ‘ o
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The vaaﬁ auwmber of ayérmmw aclde ave vsed as colepimetrio resgents
mad in the gravisetric ectimation of motsle and separation of metals
feom & nizture bty oxteactlog the motel chelstes in pultable mmmm
She profereatial Sormatis

1 of & eolony or mrucipitate doponds on pH,
aetion of the

the aslvent and reajent concentration and io sob & £
@ms.&w@ oF abaense of o subotitneat on the nitrecw nton (Mid)s
431 the hyldeoxenio scide gave ﬁﬁara%@mﬁ% colony tont of
Venadiun (V) in strong HGL mediw (2~108) and posetion products on
extraction wAth OHG Gl cive charactorietio m&.@f; exteaot (218). ﬁ?hs
mont dntevebting and promisdne brdrozonio acid s tho Buolwig e |
beazohydrokanic acld (PBEAY B « BY = Oglls i Sig. &3«& “his @@m@m&
wae fivst prepored by Demberger (£16) ond lattor 4k ﬁ:@%ﬁm& waa
Bo0ifiod by Shons - twm This osmpound snd i5s & enslogues afe m&waﬁé»
w piable in alby mgm ;sm& tempopature and ia ﬂ“‘:&g ﬁw‘i% and ?:3%34;
Thoy bove little m%ﬁﬂzﬂ&%& g water bt they ' ‘ '
in orgonde colventes o .
4 ﬁzﬂv’i arouatlo hydsoxonic z@sﬁa@ a8 @mw@ &eﬁ&t&% have

beoa eaga::‘zﬁma ‘for thely poactlionn mm' rde copper exd %in (218). %in
{I1) wao originally proswmed to eimbise with PB4 vith the Sormation
" 6f thie complex {UyafigyPel zgmmg@ Baps 1712, Bovevor, the precioites

:%mz. titrations of Gnlll) ond SlI¥) with $HHA give tin to resgent
| mole Pabion of L o 4 ond 1 to B wag:rwtz.%:‘zya 46 both the products
ape the sems | Ga(PBHAJ,Clg|e 45 %6 ousgested that FBHA Gots es &n
oxdddeiag agent aad not &8 a reductag agents Thue tuwo moles of eols
are amsmea in eidining tin (3T} o tin (V) bofoze cooplemation |
© {280)s Tho IR opaobral &mwum ehémg % 00} m tin ecnler bo contadm




=dillen

$in(IV)e The compound Lo cn laner complex and and si 8d3dition oom~

pound, sinee fron tho cpostin, the tla ooupsund @opsiys 0 contalin
2o Rydroxyl hydeoson of 8DUA oad tia o combinod Gidh earbonyl azy-

P 1 3



SCOUD, 0DIIOT AND RNGULTS OF TIS DREIED LIVUDISATION.



vam{: thy loat Lew yma, extonaive gorl !mes tsem ohacrved
m Hhe s.s.m.a ol srpsuntin conplex nw pounde of &mm%a*@ chatating
agmk; Deong shon spaaisl mmfsa.m oAy be ma@ ahout o sxinntas

| L n%n&ai ztzm@f‘a. apra althap

ing typest Ngiahs HpSalgs 30aLys Rol ?
penta=y hena-~ or hopta-~coordinateds The preceeding Sicoussions give
o shovrt review of their prensvationsg @é@@amim aad of otrastural |
slacidations based on UV, IR, HiRy Hoscheuery SeToy and other Shysioe-
¢ ehonical mothodes | '
’ A nunber of hydroganic acide ond thelr mbstitaied derivoatives
havo bosn sucesasiully used in-anal ﬁiﬁm ehendaley of AAovoat
glemonte for o long times The firgd mgxiii‘%@i in oapowms of eroEs.
' mie acid dstos back t 1553 when Ryan aad Lutwick [1ocsedts) precie
pltated tin in hydsgochlsrie sold golution with Hephoaylbsnsohydroxa-
fmile aodd and estimated bin gravicotrionlly sceowsing the couposition
of the comslex to bo (GygilyoUs Hpp@allpe |

Fewning in niady pupticularly the worke i dhe 24634 of
organotin derivotiven of ouiaso and P-ketoseders sad the sxelving
“posatbiiitios of the hydmozante acids ae novel bidentats chelating
sgoates which have acifis and ot thy sonme tins oxidising vrojeréise,;
we bogan our Anvestigotione on Gifferent types ol srganotin derive.
tivos of Hepubstituted bensohydroxanic actéss Tho Nydvozanis golde
ehoren weres @mamwmwwmmm acldy B-pheaglparachlorebonso- .‘

pydrozanie acid, i-shsaylpareniteohentohydronmic acldy u*@tbﬁl“ﬁmﬂ
shlerohensolydraranio acld, H-nor ;mz‘yzbmﬁawammm aeiﬁ, e
artbotolylbanzohydrexanic lae::,_a9z‘:!:@@sameh&am@bew&mg@wérammm




il .

acids fup mm@mﬁ%ﬁa have oply beon Eulfiiled in deolation of the
following olasees of aew orgmobin H-oubstituted benablydrozematens
{a) Rainb, (B) ﬁgmgy (@) Rindhor (4) Boinib and (e} AtnA{0R!)Le
“hent conpounde have besn characterized by anmlytical an well as by
V¥ and IR speotivral dsta amimblea $o us enfd where posoilbic tentative
 ohruet PREGE %aam boan mg{g,aateau | , ‘ o

. In thls conncotion wo Like 50 mmim that zmm»m tn

1678 iu'?) roported few triorsanctin aerwativea of Hegubgtiiuted
and wmoubetituted bensohydvexanie acidn a8 a part af theiy amzmtmm
studies 4n the msin group c‘hm‘éﬁi:smt Fhough a M%ﬁ:!;e unfortunnta, we
. 'mv;ave*%mﬁy mmm tma ﬁ‘:ﬁmﬁ mublieation m argem%m hydrsxanaten
.ﬁwizm ths early g}tgrb of m}:a' Iavesnt ig:a‘sﬁ.mm gt *&:bc} trivhonyltin

_ ,aa»«mesayimmmammam repoTted by aarmm hed @ meps 0f 16-17°

“ lousy thon %hn* propared by tm, thmsgh f?i‘lﬁ malyfsi«::m. dntn 9L Both

| %m G"*"&‘*@ﬁ&ﬂa ars tho oomos

Aotfon of mwzmwm miidon esm %;nwtmymw @r azmmw have besn

&m&ﬁi&d bty Gmm and hio mw:;mwa (G3}y which yitk ﬁzm Fronlox)g |
b@xsiésa Ohigt and Phadnds Tpiobonyltin ﬁsmmt:um Of B-cuboiitoted
’ézamahyﬂmmw acids belng ddonilesl wi th that 0f the oxinate have
been é:-:gzwﬁ@& {sa mdspgo sﬁ.milaﬁ‘i*@am Jons with noregrie helddes, In
faety 0ll the Ma”&i‘agg W@a mm%mﬁm L‘mﬂww herey have been mbtsa.nee!
by thio nothofl along with PREPE ond Phgs ;;éi@ Tho conzoundo of ﬁm |
type z.gm&w Wave boes pPopared Yy eﬁ,zs:mz, E%mm'&z aad Rpfn¥at tha
N %Ming.ym% &mg’&a& beézw mmwaﬂ & the &mﬂmmt pf the ebmrim
,’_mw ’cirw mweﬁwﬁﬁiﬂg chl@ti@@ %n}.@xa Ibth Eoum?&@ npd RonXLg

L)
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typse of compounds produced the came typs of campuund RENE(OCHS)

when both the oonnounds yere reonctsd with f;s@tam@h Aino Bplald
conpounds bave buen found o undergo Alopropertiongtion %o glive

| Rinklp type saamamﬁm Fhato sinple but M%eﬁ%ﬁﬂm Intorosuversions,
a6 10 the case of PDAS; cen bo cumarised s

Phaoln

toasone (~iBz9adl)
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A1 the solvents uved in the experimonts wors puvified ond
driad oo describod in Vogel's practiesl orgnaie ohonistyy (221}, Tho
potrolews=other noed throushout tho favestigstion was of boiling
Tango 6@%8@9. Horourie chloride (BaDell) 3 morcuric btrooide {Lele
and noreurlo lo@ide (i) wers drded 4o on airv ovea at 130° g
shont 12 hours and otored in & vacuun decicentors Dibutyltis dlchlo-
rifle (Flukn) wae Tooryatallized f£rom boasons and o & feos of 43%

A1 mel¥ing polato were usocorrecteds

Tetraphenyliia wac propared following the mothed of Harrie
(222), It woo recryobtnllised from beaseno snd dricd L VGCUNR MeDe
226° (13te (225) mips 228°%)s Found © = 074764 B = 4,705 onleulated
fop Opgllppint C = 87:51, H & G720

Ce Brepsvation

of TrichonyLhl

Potraphonyltin prapared oo mentloned above wwa contartod to
triphenyltio chlowido according to the mothod of Glloga of el (224).
“riphonyltin ohlorife wae fisally erystallizoed feon pot=other and
Grdod 1o voeunm, Mepe 106° (1ite (203) mape 1068°). Fowd € = 56,36,
B = 3,005 01 » 04107 cnd omleulated for CyghysSiin 3 ¢ = 86,10,
Hos Ba98, 0L = 04850«

Bo(triphoayl) oxtde gao propovod by thy Beaction of 4risheayl:
tin chioride with BOD exteno of godium hydroxido as deporibod by




wan ob H1 i*ﬂzih 1t wes dried in alr cad fieolly ig veouwus ab

poon temporaturs for 1R hours and hud meps of 3287 {14ts (R0m)

126%) Pound ¢ € = 61424, B = 4,8055 caloulated for CuglisgTngds
O EDule U o ‘iu%ﬁgw # |
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Ms;&ﬁviehmymm} oxide way ﬁzs@amaa 0 bonuens mﬁ to 1%
| WAn sdded an 8zcoes of amwim mﬁ.@agmﬁ@ and the m:m*‘*we was
%ﬂm& for ono Biure This was then £31tocod, congontiatod 40 & _
omall volusy ond treated sith petwetbony Fins akxﬁﬁa naaéz.e am;ma |
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£ = G008y B w 5505 Sn 4+ 292067 and calouioted for C4pfygtlivn 3
¢ o BO08, B & Bul3s 90w ROA6E 5 R

uti...”"@ of

i
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H-phenylparachlorobensohydrozanic acld vas m@.@m i ty the
“reaction of porachlorobensoylehlordde wibth phonylhydromylanine
falloring & t7ptosd procedure of Teaden of &l (230)e It waa ory-
stellizes from Teetificd spirity drisd 1o vacuus cud hod & Bepe o2
162%, nslysis gave ¢ C & 62491, H « 4u10%5 ond caleulotod fov
G1gHAGOGNCL § O = 63,03, M w 40048 & S

leo ¥

Thio was me@ma by the weastion of porenitrobonzoyl
ctidorids with phenyibyérozylanine: (230)s It wao evyotaliised from
pectificd opirit and drisd by host g ta vasum and hed a %g. of
189° (14ts (3D mpe 160°). /nalysio gave.  C = 59402; H 4404,
B = 324475 ond calculated for Oppfio¥fa ¥ € = 00,49, H w 3489,

B s 10,855 4 | el

- 16+ Drgparab!

ﬂa@amgmwggmwm@ﬁfr&mﬁamﬁé avid wa prepdred according
to the wathod of Hajumdar (BZ2) by -bezm‘oﬁmtins parackilovophenyl-
hydrosylemine, It wae recryoteliizef from veetified apirtt and dried
in vocuus and hed & mepe of 168° (11%.(229) meps 256%)s Jnnlyeie
gave 3 O & 63423, U « D000 and eqleuloted Lo @;ﬁmﬁéﬂi *
0 = 02408, H = &20a0 &
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. d-Paratoiylbenzohydroremnie poid was preparsd by boasoylating
*namtolvli‘fmmxylmﬁm with mmaglehloriaa nossrding to tho matihod
of *m;mmﬁar et el (2 53}. Thio was axyata L1iced fron 6 nizturs. of
benzens and poteother and ehowed & mepe of 3027 (23%. (252) mepe
100°3 . Anplyede gave & ¢ % T4442; R ;ﬁiﬁlﬁ and colouwloted Loy
Oyqlly0c + O = Mal8, 1w 6725 &

| This wan g}t*armms} aﬁm‘%ww an fop kxﬁgﬁ,z*ataiﬂbmﬁam&rm &
aem and crystelliced from pectified spirdts This was driod i

vecusn ond 1% abowsd a Teps of 104" (14%s (232} mepe 1047)s Analyete |
E%!% - ?‘ﬁqﬁi; iw 5\;78@ and Gfil@ﬂ&t@ﬁ for @1&13'3933 3 Qm 7408,
W 84723 4 '

:amzm ameﬁhm&mﬁehyﬁmmw acld vne proonyoed by roact-
1ag parachlorobenzoyl chlo¥ide with ethylhydrosylanine Zollowias the
| %zfmeﬁwe adopted Lor J«-mhﬁ:ﬁl@mcm@rabemuw@mmsm a0ids i& was
crystallized from benvens aud dried ia vacuuae The conpownd: @mm
& hepe 0F m@, analyode of whioh gavet G = 5.2, I @ 5a14% cnd
saleulnted for GglyoOfi0L & O = 54405, H m 5407 o

a} E:.iﬁ o ok b&a—ﬁr&.@h@w&tiﬂ @&Me wsn hokon m 50 il of bonsens
and to 1% wen added 1,28 go of ~a4~@hﬁxg1-bem¢mtimmmié 2oid ond the
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=50

m:w:ura wao reflumﬁ for Louwr Mours uoing water-soparator, After

tha reaction the iicht gel;l.ezg soiution was amwmﬁe& 0n 8 waters
bath to & pasty maes uhich was then boiled with methanol, Flne white
orystale appoaredy whick was £i)tered and washed with methanol. Ory-
stole welching 245 gn had & Beps of A50+31% which after seversl
cxystailisation fron mothensl houed Mepe of 135°, saaiysts caves

¢ o 65,98, U »4e¥3y Gn g 20,735 end ealc&lata& for Oy Hpelilpans

G & 602y H o G0l 008 G = 1417 o This compound has aleo bam
eryotalifzed fron bongene and wae found €6 have the come smelting
potnt of 183% [11t. (422) mepe 318.8 - mm.s}? (ewstuumea from
beasene]l _ | - |
N b}  $he same wmmwd s :}r@mmﬁ &irectly from the ch&ariﬂe.

 Thus 213 gn o€ nmphmylbemowammﬁ soid was taken in 30 ml of
!ma&m zmﬁ &wezaﬁ.veﬁ by mmmu. ﬁi@ mis hot m&w&m van added
3285 o of trigmmﬁtm chloride wi:kh aham:ag. Sho znwtwa WS cee).ed
and to 1% veo added 2555 m,azua :zam'uon 0 nmmuﬁa the acid
Mmmtaa in the vasctions This was then Tiltorod oad tho 1ight
yellow solution wos evaporated on 4 water bath and boiled wmh
‘mothenol. Plas white cryotelo of meps 1382 oeme woiching § gas Thie
. wab thon ax’ysm?lma@ tafoo Lrom ban.aaaa and Save Colourleoss Oy
gtale of m.}:a. :ta'% mad faumz %o ba-undapreessd when nixod with the
 edove snalyoed soales

8.?&3 en ai‘ trimhangmm fw&rm:!aa wag ta.kaa :m 56 x:*.i uf
bengens and to 1t was added hf’?& @ of B-orthotolylbenzobydronnnie
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peid and the misture was voflused for five houre ronoviang water
aseotropicallys After Eho r@mt;;mg the 1ight yeilow solublon wae
avaporated to B ﬁ:mm' el tm & wnber haths Ths Yaliow tioes was

then boiled with othavsl svhammm ghite proeipitatc come, Hade

53% viole veing S4B @ne This was voprecipiiated olx times from the
aume eolvnat, "e;?rzié%a gava % WoDe OF 5% The anslyois é:s-f? this conpound
Shioneds G « 674055 & = 4420y S8 # 20435 and ealoulated Zop CapHgvata
30w 06,07, 0 ar 44705 3 5 204500 o ,

4

" ®) '3 .en of blostriphenyltin oxide was taken is 80 i of bensene
| Bad to 4% was oddod 2 &3 oF Amphoaylpss acllorsbenzoly dsozsnte acid
aad the pizture wae mﬁ; uad *“w o haam MSingG yalor coparatore
The 1igbt yredlow ﬂ@i%é@ﬁ' woH mm avaporated on & wobcr both to a
" pacty yellow mose which TR em’ss*‘mh%a feom o nizbice of Gensene
08 petesthers Thite ceyobale (1.9 ga) of Weps 188-357 oo, This

" ame ogain 8Lmoolvod 14 benzane nad comomitPsted to & pasty Gaos and

Then ﬁaﬁiﬁﬁ. with mothanole Fine white cxyntalo of Baps 133-40° aane,

. ubdch was crpetallised tulce in the amo Woy and Bad O Dips OF 139-
&@%‘.»&;}sﬁwﬁm gave & © & 62460, H & 4424y 0 & 104505 ond ealoulated
for OgyllpgUgiCien » &' w 62:37, I # 42024 30 # 204085 » | '

) The enme compound wab prapabed directly Zrom tho triphenyltin
ehioride, Thus 1408 gm of ﬁ*@kmi%emmmwymﬁxmm aoid wes
am@mma m 56 nl of mmma iay «:za.t:mg am& 3 Mﬁs& hot wﬁaﬁm "ne
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| addod :2...%32 g of trivhenylbin orlorddes o this mmm e thon
added 285 ‘annonia solution just 0 acutvalise the 1 Libornted lydeow
ehlorde 4 @iﬂ. The prosipitoted o moniun chitordde wan thon $iltered
vEfs The light yellow filtrats wao svaporated to doyness and bolled
with nothanols 2.4 gn of uhite epyetsle of Mepe 157-307 ' anme, which
wan sinllerly oryotnilised twlco dnd the £inagl proluct bnd & Neps
of 13046 and found to be identical uith the compound prepared by
mﬁha& {a} by mmﬁ nelting podat deternination.

gﬁ’ Brenapation of Sri Lohenrl bin Hecavas & phenribensohedvssamates

3 g of bio-triphonyitin eama wan taken in 99 ol of benzens
and 6o 1t weo added 1 om of Hepupachlorophenylbmechydroxante actd
m the mizturs voo rofluzsd for thres &#ﬁz{'—s osing wmbor @ﬁsm%afr@
After the vesction, the Light mllﬁm golubion wao svanorated on &
wator bath ond the pasty mass vas hoiled vish methanole flno white
neadis shaped orystals of Beps 127-20° csme wolghing 5.8 s
wan oryatalilised dwice ﬁmﬁa mothanel and hod o Balhe @fmﬁ@. Analyods
, @%\r& $ Q5 6Biie I .-: $eDPy Gn = 104855 oad celoulated for
@aiﬂﬂuﬂﬁﬁl&ﬂ 3 0 & 6237y U e ‘3&&3 and Gn = A06389 o

8 ) 286 & of biswiriphonyltin ogide wao telten da 5O m‘i of

bonsene and to 3t was added 241 g3 of Hephonmylporanitso m@wmme
aoide The nizbure was Pofluzod for fowr hours welng vator ooparator
Ltter «zm rawtimg tho iarigm yoliow nolubion woo m&mmmaa %o

o voall volums and trentod wﬂ.ﬁi‘z &%mh ?ai?.aﬁ Gy
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164405° opRSy %ishing oaly 2:0 gie Thie wan mémm@aa thrice

Loom & migture of bonsene m&"mﬁm@h Pine -mgm yeliow orystals

of Mepe 105% osme, which a8 aaxlysis caves O = 01«81y B = 44,00,

ﬁa % 19,467 and coloulated for Gzyfeg0sfpia § O » ﬁi-ﬁ’@n H - 34904
Gn s 194809 » :

b} The some conmndund wos garegmx‘&& by taldng 2,89 ma of Be

: g}magimmmmmmwdmmm acld and 5485 gm of tifphenyltin

etﬁar&dtz in 50 mL of bmzma aad :*@fiuxm@ the nixturs for half

" 'an hours Shis was cooled end 4dded 297 ajuscun enmonds JRSS 0

" neutraidite the 8813y The precivitated eaconium ohloride wag £iltered

o%F mnd the yollow colation wes concontrated to & mall volume and

" 'aBded mothanols 248 gm of yellow eryetals care melting ot 186-87%,

Thic wme cryotallised theice from the eame solveat mizturc end the

- fine bricht ;;ai@;iw wgmﬁals: of .mgm-b mf?? ANy whizm wwi‘am& to be

ned 44 (a) a0 shown by the nixed melting

the come compound no obial
_ @am‘n‘ deterninations

A 33.56 om (D04 mole) of dipheayltin oxide wie taben fa 150 =l
of benpens aad to 4% wes addad 17404 g {0408 molo) of S-phenyl-
bensohydroxenic aclds hin wizture was reflumd for four bours using,
water separators The 1ight yellow ooloured solublon vas Liltered
and ﬁ:é- £ trate e svaporated on B water Bath to & paoty neos.
This wae then mrgra%amwaa fron o mizture of bonsone dnd v‘*@%ﬁﬁtm
m;* benzem w& mmmm. arya:mnimmm f.‘mm the mt%az' oolyent
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A

mixture yielded 86:5 gm of fine white orystals whick molted ab
1@43@# Aanlysie gaw tCm el Hy ﬁv%y i = 16,980 md oaloulated

or UngligoBglein 8 O = 65442, H m 430, Sn mm’a nolesuler welght
in chlovetorn (vapour prasIure - oemometey) w 688 end caloulated fo¥
the atove Lormula « 657, . - -

b} The eeme compound wan aloy peapored by dissolving 2.43 m
(0401 moLe) of H-phenylbensohydronanio acdd in 25 ml of banaene end
adding to this solutfon 2472 gm (04005 fivle) of ddphonyltin dichlo~
ride with ohoktings Yo this cloar mizture was added 2 ni of %
aqusoun samonia, This wee £iltefed and the bonsene layer wao ospalds
tefl from the gusous layePs The £iltrate was concentratod o o pasty
‘mass on o wator buth ond botled with mothansl, whon $ine white
oryotaly woishing Be«d ¢m oamos Tho eméﬁaj;s shoged a mﬁzm podndy
o2 160% mﬁ wng mwm@a ag eiig;h@agmm bm»ﬁuaah;”; L bonzohydres

Diphényltin oxide (1.4 o) vao taken in beasone {59 wl) ead
t0 1t was sddod Fe-paratolylbonzshydronsuie aedd {2427 gn) and the
mmﬁum wan refiuced uoing watoy separibter for thres boures Tho
yellow ¢oloursd eplubien wag oopcentrated on & wator knth %o o posty
moss ond precipibnted with petectins or nethanols Repsated procipi-
taslon from olther of the eolyants geve 2 gn of vhite ooLid of Deps
| 286~87% snolysto pave § O w 60:265 H @ 476, W w 16,507 and osl- -

| @mgaﬁ f@g} @4 Q&Rg&% ¥ Q 33@3@‘ iy ﬁ E 3 &stp Q 36&’@35’“




4 nixzture of 1.53 @ of émhmﬁiﬁ oxlde ond 2427 om of
-orthotolyl bénachydrozanis aeld taken in 50 mt of Lentone dae
rafluxed for five hours using wator gepavstors She lisht yellow

solubicn wae conseatPated on a water bath €0 & pasty maoss which

whon bolled with mothanol gave Sl g8 of s whito solids Phio 90344
was ropeatodly treated with mothanol ond hed a mepe of 157% Analy-
ais of this compound gave 5 € = 66:30, B m 4481, Sn w 16,225 and
emculataa fop gwﬂ%@&ﬁgin + 335.299 Hw 4,80y n & 164435 »
':?E‘i’a Era o m of I'w b -»“ n vl '- wf«'“'a-’"“'
| 1.‘&5 o of mmmwm @nﬁa aad 8.&? @a ot s§~9nmw1@memara~
W@MM&&’B‘:‘.@ acil were m'ixexa. in 8 ml of benaema. fhe oiture was
refluxed uning mﬂw ae pavator :‘fav tta'@a bourss The Lisht mnaw
coloured solutlion wes evammisaﬁ n & water baﬁ& asd trosted with
mothaaole Fime whito oryotols of Meps xaws"’ camey wolshing 2.5 gae
"’ms AL arystmms&e& ssim&lww four timae ond eryam‘la m 2

189° sere obtatined, anslyeis of which gave 3 € m 50705 B g 3,07,

51 = 154415 and ea:laulataa f&m Gmﬂ%%iig@lzm + 0w 8083, Hom
‘ 3;6’?’ m L 15»55§4 » ;

533& A 2 ion. of 3) nyldidn b A4 3# henving m\ iEnbonsokpdroxanates

*?irmewwm ozide m»% am) and Bephonriseraaitvabanzohydroe-
- xende acild (%5.16 gn) were takea in B0 nl of bensens and the mixturs
wen refluked £or three houre using water séparatols fhe gellow mlntmu

- vas then eveporsted on 8 wator bath to- & vory emoll wvolusmo ond trested
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with mothanel when yellow cryotalo of Meps 190=927 wore obiatacds
Aftey z.‘wa%aﬁ uﬁ:gz stallination Lron o m&%wa e} bck:a:éz:m and mebhas

nol fine Licht mkm oryotalo of Bepe ii}w canes fanlyeic gave s
€ « 53,60, 0 = 3,006, On w» 15:087 ond esloulated for CapHolafigtn ¢
e 87,045 & 3608, So » 1841875 nolesular wolsht dn cllovoforn
{(vapsur precoure ommonotTy) w» BLE and enlouloted for the above
Jovmilo & T8 - - o |

A lxtere of 1:16 go of diphoayltin ozide oad 16 oo of e
@:%ﬁmmmﬁhmmmzm@hg&m.ﬁ@{&@ acld tnken in 80 ml of bonowme was
- pefluged uaing caten s&ﬁ@m%@r £or twd houeos This wog then evanaraw«
toll on & wator=bath $o 6 pasty nass and dryotallised fxon a Bixturs
of bonzene ond othylacetatos 248 go of flne white cryotalo of noliing
nodnt £22.5° cones Znolysic £ave 3 O = 5308, B e 2005 6 m 472453
ond coleuiated for pgHeplffipfly™ 8 O = 53:80, H & £u38, 0w 17:405.

504 mvemwﬁmafma—* bin bis(fephonribonso bydrozannto)

- BeB g of &iwywm ozide and 42 0 of He-phonylbongohydro-
-zande. nefd tabon together in B0 ol of bemsens w60 Fofingod woing
-water acpatator for ono houre The selution was concondrated on o
vator Pa*xﬁ%."&@ & amall veluno ond troatod with.poteothors S0 o of
whitc opyatgle of molting polnt 1 105° onmas Phis wag exyoisiliced

fron rectifiod epirit $hrice sad had & Meps of wfmv@* Anslyote
oy § [ {Sgi@m B » 5@@%«; Hn o= ﬁ-’?i’é? ;3 m’%ﬁ enloninted f@ﬁ"‘
ﬁmﬁ&a@éﬁa&l t 0 B2:lis Hum Ba78, = 18115 & '
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138 of dibutyltin oxide was takten in 59 1l of beasene

ol to 1% woo addod 2480 gn of J-phoiylonrachiorobonsolydroxanie
acid and thy oixtare woo refluxed Lor twd houro ~ aoing vuotor separs-
tors The volume of the light yelisw cloursd oslubion weo convohtra-
ted on & vater bath ond trectod with pet=athors 2.8 8 of exyoiole
molting ot pe? gomog which on coveral crystnliications £ron mothanol,
pave £ino «:ﬁame eryutale of Depe 93-260%, apslyois goves © = 56471,
% & 4400, ém = 2'5»@7%3 anﬁ @&1&&1& sd for é%ﬁggﬁémmﬁlsﬁﬂ ¥ ‘3 -

564 20y B = 4e00: 0 & 1@.3% .

mumm oxido (105 gn) wos talten #a 8O &) of bontene sad

‘t:-:a‘. l:l% was addsd 2.80 gn of ;@Iéﬁ@me‘m@mnhﬁﬂjfmmmmwi ronnnio oolde

&km- oixtuve &Emﬂ refluning for tw0 mmzs zwm wate® copurator woo

epneandrated ald trentod ulth othaanl el gr of Lizht yellow orge
otuls melbing ot 76-77° oane. This on erystalilentica four dinos
© from othonol sfforded fine white ciyotels of #eLtias polnt 40087,
| anelyeds zave + O x 50,73, B 55165 0 = 184407 and ealealatod
for cé*zs%a&ﬁn&am PO 5@,“@, Ha 496 » S 30300 o

A pintors of 1.25 oo of dibubtyitin oxlde rwafl 260 1 of He
'eﬁmmxmmaramzﬁwémxmia acld tater in 59 i of bennoae vns

- refluzed ueing wator geperator for thrwe houvgs Tho velume of the
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solution ¥oe soncentrated and troated vith nethnaol vhen 249 ¢n of
white 61’?3%&15‘ nolting at 95#100% weo obtalneds This on vepested
‘  orpetalliention £rom nothaasl affordsd £ine white lenfy cxystale
taf Bede. xw@‘ éaalyaiﬁ gave 4 G- @3.:34, o 5;&, & m,@?ﬁ and

‘fs“cﬁﬁ & of m@emm Hepheaylbensohydyoxanate wae taken
i 5G ol of bensens and 1423 om of morewrdc chlovide vao 2dded %o
11:@ The olrtuts wag ; eﬂmﬂ Zov 2 mmrsa &.M glesy polution was
cosled aud the glaeny wults Leasy oryetals welghing 143 o that had
B Bela a§ E&ﬁ‘:w?" m separated on ooslings This om rocrystallizstion

 from !aenmm aﬁ'foxﬁa& msmls of m»m 251° ¥ ‘which n}maaﬁ no ﬁmm«
fon in Bwpe when nixed vith on wuthendle seaple of phenyl mevow
ohioride. The filtvats after the separation of phenyl mercurie
‘ohlordde wap concentrotod o @ Yery small voluge and coolsds 0.2 m‘

. of phenyl. merourie chloride wat aZala separatsfs The £ilirste was

then completely swnporatod vo Arynosu, coolodl and veshnd soversk

tines with hot petecthers Pho pasty mass uhleh resciuod wao o white
85148 of Hups 180+168° (8)s The potecther washings wove toon together,
sonoenteated aad coolede Oud &m OF Cuystals of meps 108+03% camo,
which on further eryetaliisabion fras pet=othor gave oryotals of

"y 1067 ond found %o be fdocticol vith that of triohonyltia chleride
(by ozl mepe)e (0) on orpotellication sevessi times fron beanvene
. ufforded 1.1 oo of £ine white oryotdls of Mepe 1087 Ann yodls o2 (&)
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’ {_!,E.VQ 3 G 00,835 Bow 2408 51’& w 184135 aad caloulated for
%ﬁgzﬁ&egaﬂm 5 0w 58458y I 5.8, G0 = 18:16/% noleowlor welght
in shioroform (vapour pressure osomotry) = 658 and cslculated for
the above formila = 696 |

gnyltin He-phenylbonsohydroxamnte and 1.08 g
of merourio bronids wers takoa dn B0 ml 14 baname and the niztur

won fofluzed for € hours & uith sotnslonal shalzinze ke reaction
mixture vap then m&m@am@ to & mmsll voluie and cooleds Agter
thg separation of the leofy crystalw (which o2 rapoated crystalliés.
tion from benzeno wne found to have & mepe of 870°, identical with
thot of phenyl memmz;i;@ brondde) the Tooifual Yolume was concontine
tad o na rasty macss Shis @a&’%y mma'gm washed povoral times é‘i%h
m%féjatmm waloh aff;@édaa cryotels of thps ‘3;1‘?@‘ cnd on recrystallize
tien bwice ii'ézﬁ pat=othor e;avé trtphonyltin Wonids of Tepe 1227, The
‘msiazm. nasg wao *ﬁheg crya‘%a 114268 spversl times from a nixture of
‘and gave geindley ofystalo of Mape 138°%, Analy-

&aﬁu@m mzﬁ Diaten *j

sie of thic conpoundl gove ¢ ¥ w 544734 K w 3470, G & 18,700 nnd
cajenioted for ﬂg{gﬂgaﬁgﬁzmm $ O 54485 H .z 357 (& 174007,

mﬂ.@m},ﬂﬁ. ﬁ-’alz&mmﬁmmﬁmmwa ie.az m} ma mmm*ie
lo8ige 2,27 gm) were talken in 100 ol o2 beazens and the nizture wss
reﬁmma with sedanionsl shaking for 2 m:mm She ronetlon niziuve
was then eoncentrated to a mall voluae and aooled.. ALTOP the esma— \
't»;!.an. of the 2..m ceyotalo of phenyl morcuria fodide {Bepe 268%}) the
residual asiution woe concentrated t0 & baety muooe Shid pasty mass
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wfie-

wan then washod sovoral times with poteethors Pet=othor suluble
fractions yislded friphenyltin lofide of meps 121° {crystallized
from peteothor thrige)s Tho residue £7on pet-othor troatnmt wes
diseolved in benzeno, fﬁtama; concoatrated 2o a saoll volume,
cooled and added ethanol while white @z:gatale of fiDs 1?54?” camo,
vhich on cindler ?;wa%mem i’@x £ivo times gm;re arf ctole of m.;u

177-78° & ﬂnalyeie AR ¥ 0 = m.‘ 6, B 3,88y S0 2 18408 L and
{4 -_jj:...ﬁbédgilm 10 2 51&%} ﬁ - 30%; h:ﬁ : 15&93’% w

. Pheny)tin chioride mmnmmwmmw {1 o) mo

d4osolved in 30 ml of bensene and to thim solusion wss odded Jsd gn
| ‘af gmmmim %mﬁcsymm. dbe mmﬁwm wag thoa aﬁiwm mznammny
for 3.hres Hesvy uhite precipitate (4} camsy which wo $3Lterads (A)

way found to hove & mips of 78=00° woiching L« gue Thic woo then
sryetallisned from bonsens vhen aas@lwamw& e¥yatalt of mene I8
9%5“ canes foalyeis of thio cﬁ&;&amﬁ fave & O w 50,84, e 3945
@B w 17235 snd calouleted Lor Oy 333@33%&4 5.0 2 B0%0; I w 3463,
iow 174605 o

1.83 m of wﬁg}henym&a maan@mvmztrohmw&mxm%&
.waa %aizea i& 80 o1 of benzens and %o iﬁ 77 2x] aﬁ&eﬁ 0431 o0 0% seyourie
chlgride, 2his was t&m, refluzed for 2 hres The cloar hot ooiution



.

s s T

™

704

o PIRRE
o™ oy
< L
e & [

e,
e
s
oy
SS

5,

500 400 30

600

800 700"

4

605 955

N

150

4
£

2600

2800

3000

fes -
Lo
&

ge Bis.N-Phenyiparanitrobensohydroxamate /-

rig- Qd'

tin

| R. Spectrum ot Pheny



100

801
701
60+
50+
404
.30-
20;

10

2Roo

%0 /\/J/\\

2000 -

-
SAa v\

nn
Py A R

4800 1600

s ~-

i~

o e A

'
—

e

Fl'g:— 86

IR

4;00

—in nuJol mull

-——-in CHcl 3 Solution.

LI

4000

Spectrum of Phenyltin hnocyana e bis(N- Phenylbengohydroxamaf )




, | afle ‘
wao coolod and filtored whils the loofy @éym@am of phonylosrowric
ohloride mepe 248=49° wna geparoteds Tho £Lltrato uaw doncontyated
further ond covlede 4 cocnnd oxop of phenyl morouric .@%E&armes was
Liitoved onbe The mothor Tiguor from this was ovapsrabed to doyusss
ond waeaﬁ@a with potwather E;aveml *@iﬁ%ﬁ&aa fhe :S’ia!!iiheé 20238 was then
'ew@mn‘i sed from b@mma za;mu 3.9-12" & of z.iuht; yel..law ;;mzz‘.mtea
eryotale (&) oft Bope 116 s @bmm@&. (:;.} o Serthor cryotniiloae
tion "rsx:s zaeszmm had & Beps of 11.23 « The pet-othor wachings yieldsd
tpir ;m y:i*hm. emaﬂm@. Maigele of the com pound (4} dove s S,:& @

10555 and mlwl%a& Lop Qggﬁggﬁgﬁéﬁlm 5 Sn = 1536‘?3‘3 #

C b osirtwee of 480 an of _%‘i@he:z\ylf;m Lephenyk poeitne bonsge
hWydromenote and 1.08 gn.of mevowric bromide in U0 nl of bonsone wes

*"U“"ﬂ el for & hbwe Albor 2 "f:g*:m&{,, the phe ;.yl mereusrds bromids cod

, ?mﬁ phonydtin brenlde og in tho gaso foe m‘;cri Aoy Bho kil vag opye
steiliced fron o nixmtuve of benloao and. potwobhos iw m of & 14ghe
-yeillow -mgr%allim: mm& of Made %»@?f eamey uhich vno Furthop Orpe
stallized covorsl times frum tho eume aolvent DlEUES % have & come

- oound of 23@;}99 2’3‘?»3 " ﬁﬂ&l&'&,@ of ’3&3153 eompound [ave § G . 42451,
!’5 ko2 31:}?5 E@% Y 6#%9 wﬁ. i 1&9&3’3 m& @ai%i@'g*a Q@:}" @3@&&&3@?&3&&9@*
8 = ﬁdnﬁia H e 3-159 B a 7eldp 0 = lﬁa@ﬁ?@a mylooulay viedehy in

r*h‘m“@f"am {vamw nmnmm: ssﬁamwy, = 784 ond m%mlgma for the

sz@ve ff@s’mul& 3 790,



.8 m&xﬁmm of 382 gn M %%@%mmm f@ngaan?lf} wnalbro benzo-
wmxmaw mf 1436 g0 of neveuris 4e8ide wns %aton da 50 nl of
&amem and the mizture wss rofluged for O hpes Proeccdiag oo ia
the oope of chiorida, phenyl morcuvie i@&&% and triphonyitin Aodid
wore sopaveted oub osd @ yellsu oolid (4) woe obladndd + (A) was
dismolved 4 beasens aad. prosipitatod da the GOLR by afding pete
cthors prgoipitation fov nevoral times yiakded yoilow olid of Meps
% éa&l,mﬁa gave ¥ U 05:90; H o 3406, B w G083y G0 m 14,875
ond @almla%aﬁ for @mﬂ%\%@%Im ¥ 62 45400, B w Ua30; § = 0402,

?“‘i ) a; ' g ble _(Henheary sapackl ors hanuso.

A nigture of 1470 g of triphenyitin Bephoayiy apactiorobenta~
bydroxenate end 1,08 g of merouric bromlde wes token in 60 ml of
bengens and the nixture vao rofluzed fo¥ 8 hres Procseding os for
othet such Péastions @ha&% gepouris brandds and trinhsayitia

“whieh vore formed dn the Fosction were sepovated oubs ihe white
gotdd (A} pennined aftep tho sapavetion vas ddecolved in bondens and |
afded an exoess 0F peteothor when crystals of Meps 176720 come,
Pnsl oryotollisation of thic compound fwon & mixturs bshoons ang
-m%mﬁ:tmﬁ yiclded crymtals of Mepe 175-6% analyols of sthiol @aw#

53 & 808 H o 580 1 » 442082 and caloulated for @wﬁgg@@ 2‘334333-‘&“




i e

@ & 59&@ By B ﬁkmo ?ﬂ = 3;6@&3

170 gn of triphonyitin i ;Mnmg;i@m@ﬁmmawaw@a
.. e ﬁmmwﬁ 4n botling bondene mad to 1t was added 1.96 g of
. mepgurie i0dida with a&;a;amtm This was !xaate&:i and oholon S0 1B
: mf.m&teﬁ [Tt ehile the red morcurte loddds nlnost disapponred and
. the salution bscome ﬁ@ﬁmm Ghis mizture wae then abirvol mignetis
eslly ﬁ’%&* 5 hrse 10 %ﬁagx&z '» complete renction ond provscded as for
.%&\',@é‘é@ﬂ%jﬁ%@a af pheayitin odide bls (M-phenylparan 1tvobentohy~
. aroxanate) s agtow the &@@bﬁ{*j&aﬁmx of phenyl @orsirie fodide ond toi-
.. phenylsin m;ag the whito §244 was oryatsilizsd froo o nisture
 bensens end pot-cthers Pine white ckystala of mape 3067 wos obtatned,
: w@zi@h on: anal) rsie pave C & 47426, U = 628y § = 5,835 and celouls-
el f@&‘ ﬁagﬁga@qﬂgg@lﬁl% a3 - ﬁ?gﬁ@; B Ca82, § 8 35430

of

20 g o2 mgﬂzﬁm@m bigell-phenyLbonzaky

} geﬁmasive& in 18 r:al of hot beasene ond 1o it was aﬁé@:& DD ga of

: ém:«mw%m @i@hl@m&& sxmwizr fﬁm @h&w&a@ at o8%% Hsat wmn ZOTRe
| “ﬁ:&éﬁ and the yellow ooleur of the w&a‘aﬁm dienppeorsd, Thio pikture

, m@ then shake on a‘;‘w saothoy B ol ff_ﬁ;@.a and zaamana ma oynparated
. coopletely under vasuns to o uhite pasty mass which won whohod with

eold pobeothors Aftpr petepachings, the pacty rooifus o dinsolved
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incold nethano) by smmg‘ Hxcoss methanol- e mmaw& m this -
punp. in 00ld and the solution wao kEept in the rofoiaopators 4. @a
off f£ine white cryotals of Mepe :&194,.2 wao ae;g;_aramf&g wikich wes -
gindierly "tmawﬂ:’mé final @Sx*sratgui&éé product had o MBige of -
mﬁ miys!.a of this camwézm gave & O = B7.785 H = 381,
So o 22755 and calemlated for OpgWen0oN0Ld # C = 57,02, H m 2484,
&0 = 8RGO moleculor welght in vhlovetors {vgpour presoure .
otoretry) = 5%3 and emlcnmtaa for t;!sa above forouls z G283

1439 gn of Atphenyltin bie (§~phenylbensohydroxansts) wos
ﬁie:miveﬂ fa 15 ) of m*b mamana and %o this hot solutfon wae
&dﬁe& w:tm ohaking 3.:95 & aﬁ diphenyltin Qiie&idm This mixture was
smlessl ond pddsd peteothor and. hopt. o the refrigerator overaight,
:’3.1 an Qf fine whits oryotals cemo, which showed a m;z}a of 13’&396,
the evyotalo being cradusily chanzed to smorphous whitc eolids This
vsas: ‘oimilorly eryetallized from & mixture of bons ono andt pet-otier

tuies ond tho oryotale hsd & Mepe OF 3387 Analyolo of hic. compownd
gove € = 43402, H w 3.27, 0w 10.308% and calowlated for
({%ﬁsgﬁpﬁxsﬂ $ C z:&@aﬁgg [ 3.27g 213 » 19.&4;} PO

faken in 15 ml of benzene and to it was added an ethanel aalutism
of sxcenss of pothesiun thioeysnatos Furbidity como, oholen fop B
ninubea, fidtereds The filtrate waw covled, vhile colourloos oguars
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erystals weighing only 1.2 & caney which on farthor crgolailivation
gave orystals of Deds 13%90» Mmalyeie of thie comnound gave »

Q = 5768, H - 3478y G- 23707 and @almil&ﬂ;élﬁ Lop ﬂgg&m@gﬂgﬁﬁ‘
28745, e 3;'?1, Mow 2Le0i8 o -

. miﬁ & of aibatyitin biews*z?h&n}nbmahydmm b6 e telen
in. 30 m1 of benzene nad to it wan added 1418 gn of dAibutyltin

" aithlocyenate. The nixturs was then vofiuxed on & water bath for

one hotis She clesr solution was conceatrated on & wotor bath to

e very small volime end treated oith potecthors 2481 g1 of culourless

| mauax"a' oryatole of Meps 72780 camee This was oryotalliosd tuice
fron the =mame golvent nixture snd oryetals bad & Mepe of ?*:-‘_ 2,

| fnalysis of this compound gave 1. « 52;1&5, He 8.08y 5 o £3.515%

and ealowlated for OgfisgOialin ¥ O = 52:43, Ha 861, u = 25,855 o

148 ga of dfphenyitin blo(U~phenylparanitrobensohyiroxemate)
o wms diesolved dn 20 wi of benvens oad tv this solution was ndded with
shaking 0e40 o of diphenyltin dichloride. Imnedioto decolourisation
| {yeliow o -'e.ﬁewme;} %00k glace with the precipitation of white
20144, mm WA Ei‘mem& and mah@a with bena&ies ﬁh@ 63144 tumed
zamwy to white amwrzahsua @zm&ez*, zm:sg bolog MM& » i!xia s aeam
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: ﬁ;aﬁ&imﬁ_ in comnavativaly excesc of W@M 208 £iiborols Plitsate
vas kept ia the refrigerator everaight and the crystals of Meps -
145-45" was filtered outy whioh oo further cvystsllisotion from
tenzeno gave crystals of mams meps 4484457 ﬁaaly@m of the compound
aovasd o 57040y M o B30T 8 = 5B G2 2 m. # and coloulated f’q@
ﬂ%ﬁlg\@&ﬁgﬁlmg@; 3 $ On 5?5?59 b o4 &» 51-3531 ﬁ ﬂ itﬁ@y &L - 18485 o

- 1e60 ool Bishonyltin ble(lephenyiarasitrobarsohylsazasate)
. was Gipoolved Aa bouBeny ond to this e2luiion wos added uith emm:tng
3099 gm of &iphényltin d2f08ides The olear mleture wao kel A s
vofrigerator overnlabh ebea, m@m peliow szyotals welghing 2.1 o
dama, which 532 o mepe of %ﬁfw&’a - ‘ﬁm wao einfiamy oryubailised
from bencense The finel Yight yolloy coysiala had 2 Depe 08 118.35%
- mmgaﬁes of this conpounl gave 5 T 88,08, B = 3aB1s i w 16,088

4 enlevlsted for aggtiw%ﬁazﬁu%ﬁg 30w %;m, Bz Sed0y
= 1653.333 ) .

49 PAsirosertismatiog. resetion of dishearitin ehloside Seabenyl-

mm@m’i@i& ohloride Sephanyibeasghydroxante {1 21) e
- gaken 38 30 21 0F bonzans -\z;*;aa this solubion wea mﬁmﬂﬁ;ﬁ 2or 11 hourse
hoa bensene was evaperated caaplotely vhea & oty maso canes This
.g;gsgy maos wan cyystalilzed from o mma o8 %}mm fm& mtw@mﬁ-
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Whito opvobals of Mede 180« 207 come {4) s \*;m@a 00 wy&"&a}lwﬂa ion

shrdce from the come solvend misiture gave 0.66. m of o cuhpound of
eps 155% This compound wae Lound to be Sdentiesl with phonyltia
ehloride Me (Hephonyibonsolydrszensto) (Lfdentifiod by nlzod Medele
Hothar mfw:w feorr (A) wan evaporabed to a pasty mbsa which vhon sy
atallided fran petwothor gave 0«8 am of 6 congowsd of Beps 206°
sndeprosted vhen nixed with an suthontie saoplo of dyiphenyitin
 e¥ioridds o

Bﬁ;@h@ﬂﬂ,ﬁm ?Mﬁﬁﬁ’wfmﬁ@ Jwghﬁle@Wﬂﬂ’&Wﬁﬁ% {00 )

. wRe ﬁm,.,m 5@. 30 m‘i m beﬁmm wﬁ%ﬁ Hhe w:i.umﬁm £V rete m%w% For

' wie\ mm&:&m Thie mlm: on wae then oonceatroted and ovoled ‘mjaem Baoney
white sporphous wolid (A) of Daps 00037 Came, vileh on fuptine ory-
ez«zm’wiﬁmim zave Ded oo 9f 8 conpound of Bepe 33ty ‘-:mﬁsr; et
:ﬁmw;ﬁ m ‘i:xz iﬂamzs,m:i; i w shonyléin thiocyenatsd bio{d« heny L bantoe
&y;émmm%aa (from ndxod ﬁhz}c}aw FMitvote fran {4) vus ovanorabod to
- a ma‘&y mass vhish wes mjaaﬁeaw z*sasﬁznﬂ with ot pot«obhors She
fﬁtwszthﬁz‘? wwnm;ﬁ@ oavs aa mam 83134 of Qepe 14D5- HEady whish whon
pized with b%@hammm %hiasyamﬁe waw found G0 be undepxooned
| suggeating that wm weo probably o slztuwre of %xifshawlaizz az:i@*
'.czym:&ta and the stortiag m«%@%%[mma @gﬁf-zﬁiﬁ‘m&&k ) = 107° ond that
ammmﬁ}mgﬁx} mss@ﬂ




a; Diphsayliia .aﬁl@ﬂ%ﬁ%&w&b@%ﬁy&a&mﬁé vags roflozed
in mothanol t%hm fine %smw cryatalo anpeareds Nofluzing vas contl-
nyed fer one hour sma then it mas Piltered hot snd ﬁash&é; several

timas v:ﬂ.ﬁh not mothenols The exyatala showed a mgr 03 2" (aac}

| in a weﬁa&t&ﬁ bathe AngS ;_‘_»ad.a aava I awﬁ?; H - 39%2 @ -

26,183 % - TaBL 008 * 6:69% ond caldulated for ﬁmﬁmﬁm%ﬁl?
G 502, B 3,73 Sn % aﬁ-@@a €1 - *’o‘.ﬁa. -@@Ké - ﬁs.;as &

!)3 ’Skza suNG me ix@m:gr amzfamd o] awsame{! vl pheayltin

© chloride bis. (S-phenylbensohydrozanate) was Fefiuxed ta mobaaole
| "‘bmr 0.& ¢n of Ph@aymm eﬂlﬁs’i&a bis éﬁmmh@ﬁﬁb@&ﬁ&kwdmmwm}

wai Pefluxed 10 mothanol for 11 hre, sad £4ltered hote 0el3 an of
a wmpeum& of maps 228° eam. ?mgsh was fmmﬁ t3 be phoayltin ohloride
' metboxy Hephenylbe: .ﬁw&wmaﬁa {wmzﬂm by the mixed Bepe) which
| isﬁmwed a0 ‘i!_amm&im}o |

| Thie was oreraved by z*eﬂu&ing azpueaymm hiaeywmﬁe He
z;hs:rwﬂmmammmmte g methanol for two bourass The vhito solid
455, Ic) .!?Lﬁemez Emz and washod wldh hot nmethanol, had o Heps of ﬁa&-—éx -

. {dets )s Analyzis gave & € = 5@.%5 Ha 3677y 95 = 234783 208 gale
l{}u&&tﬁﬁ for @miﬁggeﬁgﬂgm 0 - 55{}.?0; 1 @F 515 By S = %Q%ﬂ #
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l *2&31@ wae prez:»w.‘eﬁ by rofluging 8 mothanol solution of
phengltin bromide Lloli-phenyibonsohydroxamate) fov throe hours
snd filtoeias the white golid in hot ond vaching with hot mothsnole
The 80148 had s mipe of 2367 (Qods)s Mnmlycis gave s O w 46.28,

H = 3,50y Sa = 28470 and oslouloted for @gg)ﬁlgarﬁﬂﬁﬁ'l 0w ann
E = 3948, in = B2.905 &

B84e L

Sl o B K

© hie compownd was propared by vefluzing e mothunol colution
of diphenyitin iodide Hephonylbonsohydroxamate/phenyltin fodide bis
(ﬁwﬁmﬁﬁ%&z@&yﬁmmaw}f Pinoe white grgotels formoed in e react=
4ok was fﬂt&!’aﬁ hﬁ)t and washed with hot :mﬁthmlﬁlﬁ Phic esmpound
hod o feps OF *33.11*«@ GIT 7% P mmysaa,s gV 3 0 & 42,528 B = 3,233
2 20,907 ond osloulated for OpoliglilnSe C w 42,403 H w 3,185 -
G e 224080 4 , o

- & methauol colution oL M@hﬁﬂ@ﬁ%m ehlwi&e Hwartm%wlw
b@mnny&mmmw was Pofluxed Lov twe haum. Dhdte 80114 came, which
was filtoved cad washed with mothesols Ghe eolid had meps 207° (dec,;
Analyete gave 3 O @ D1.505 B 44105 50 w 24,078 and caloulated for
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GpHogPLi0s00 ¥ O % 51,538 B w 44005 50 » 24:34%

Mtteapts o pmé@a phouyktin ochloride methoxy ﬁ*@hwlyai‘m
nitrobengohydroxanate by ;ﬁ@ﬁiwm phenyltin chilordde bia(f&akmh
paranitrobensabydrozennate)/divkenyltin ohlarids Hephonylparanisro~
vensohydroxanate ia mﬁha@m:!; sriei!.am & mmg;aun&g tke analytiesl
‘ﬁrﬁ;& of which correcponds more olossly ts the @awcammamg hyaroxy
.sammunﬁ and ia oupported b:v‘ ﬁﬁa preseacs of w&mw ponlz in the

. m mm@ﬁmn. Thug the sbove @:m pounds amr reﬂm:ing for five houre
1n mothanol gave 1icht yellow prosipitote nhich was .f,ilﬁem& hot
ond waghed with hot nethsnole This procipitate bad & mepe of 238°
" '<ﬂéﬁ‘g‘)¢p- the m:l,yﬁia of uhich gavé § Gz 4520y H = 321y § w 5490,
S0 24s27% and oalowtotod for Oy gilyslsiatlin b O 45,02, Hw £.07,
T w GaB4y S0 = 08,567 o : | |

811 i;iz@ ztzassammm' wee aﬁm*g;ﬁ.'aueig c:‘lewa%a, dried azz& washed
,_f?im nethanold bafam use B9 aﬂ to avodd the presoncs of Bay trace of
henasue. Hothonol usod Waﬁ of Uvaesl mﬁe.

- Diphenyltin éMloride e phenylbendohydroranate prosorod and
aryatauiﬂm ag fecoribed grwi@mw ma dried in the numD a0d Voo
?;3.%!: opld mothanols Hothanel mﬂthﬂa sh:maﬁ a@ emeﬁm*is%w
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w0

absorptiona 2o ix‘m benzone 4n- the UV rogion of tho mwm. Then
the wached eryatels wore token in nothenol and the colution wae
rofiluzedy Uhite oryotals atarted to come and the rofiuxing vme condl-
nued for 2 hras Then the mothanol was completely taken oui of the
compound (A) by Afstiliing it. The distillate shovod 41l the
- charactoristic absorptions (2345 289, 2434 243, 264, 260 und 268
am) of froe bensens (Fig.113) %a the UV reglon of the spectyums The
1iboreted benzene was ostimatod by tho following procedurss

| Exsctly 0.119 gm of ddpheayltia chloride N=phenylbeasohydro=
zamste uas baken 4a 125 ml of mothanol. It was thoa refluxed for
tuo houre and the nethenol wao conplotely taiten aai; ¢f the product
Ly -&istinmim in @ closed pystems The sbporbance of the dlotiliate
wap measured againsit & reforence of mothanol using 1 om oells &t the
wovelength ot 254 nm {the chavgotoristic waveleasth of veaimun
.aboorbanes for froe boazone ia the UV regisn of tha mwﬁrﬁuﬂ}a 2he
abmorbanee was found 4o be 0450, The axﬁmat fon r‘:af.’ ﬁac bonsene wae
wtimtea to be 210 at 264 nm in mizhmw.. I!Wm@ wag fmm& to obey
"l Beor's lew 44 methanol ot the mveleamm &t 2434 .}M and 260
“ari in ‘the concentyation range of 0 = 1,@ an utre‘“'}' 595.@. ﬁ.b} studied,
- ‘Hencey the goncertration of ‘bencene in mothanst d&a&;ﬂmﬁ@ bas bosn
caleulated by the use of Lambort - Deer's lsws o

Az 3;1
. whors & « absorbancey € & mimtien aaaﬁxmiimtg & & concontration’

i
i
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w72 |

and 1 = path length of- the collas floro, A = D450y € = 210 ob

264 nay 1 » 3 of from which the omount of Liberated bonsene weo
sotinated to be 0,0200 gmy 1.0 thin anount of bonzens o obtained
from 0149 gn of the %ﬁ.gimwi{ﬁ in ohloride Hephonylbensolydrsxamate,
tho rotlo of whieh correvpohdod to 331 o In othor wovde; one agzii-‘v

velont of the coipound £ave one equivalent of bensonge She white
ropidue after distillation wao found to be pheayltin ohleride nethoxy
Hephonglbenzohydeoxanate Beps 286%(8cos) aad welphod Ol e

Diphenyitin thiocyanate ;sz»@mm&mmmmmm@ ues dried
in the pump for &4 hooros Thio yas wached thrice with nothanol and
onch 'fsﬁ;zzzé the mothanol ﬁéshmﬁga wac tented for £rec boncone in the |
UY rogion of tho opactrun oad wao fowad absanbs Thon tsheimshc}ﬁ
dipheayltin thiocyanate Hephonylbonzokydroxenate woo rFofluted in
| netheaol %w 2 hourp and the colvent was distillod outs 2he digtie

1late alter neconsary ﬁi.,‘;zmiap with mothansd showed the pyossnce of
| 811l tho aboorptisn pealts sharactoristic of free bonooncs @hy white
. eo14d which wao abtained in tho vosotion wap Ziltored wdey suction
in the hot, which hall a ®epe of 230-31" (docs) und fdontified ao
phonyltin thiocyanate mm@xy G=phenylbensohy dvoxanatos



ht} ﬂm of phenyitin chloride bﬂ.aumghwplbwam&wm‘m}
was uaLGﬂ m exoens aﬁ' ssthansl aad hoated o dissolvos Yhic poilution
| ms *:’cma mﬁ&%«a& sor 11 Ioura; megﬁﬁ:ale eame, wilch wad filiored
hots The erystals hod & mepe 0% £28° (32ca) 1a @ prebostod bth,
fﬁﬁif"hﬁﬁ,{j 048 gm, Thic wao fe:ama" to bo phenyltin chiorilde nothoxy
ﬂwvimuy‘i bongobydrasanatos The £iltrete from 1:2219 usn osncontiated
aad cooled when cryetolsn M‘ mag;" am uaighmm Q3 (1 conoy ,ch:ka .
o Purthor crystaliisation uas fHumd %0 bo waroactod &'}.xmu*ltitl
ohloride bio (J=phenylbensohydrvosamate) (ldentificd By nlxcd Depels
The mothow liquos fron this was ammz‘aﬁeﬁ to Avyness ond the oplid
was w}mmﬁiﬁse& irom 8 m#ﬁ'&ré of bhonac a and Lzeﬂ»@!;hm e A0G 0Ly~
| stole had o Teps of 128% (0418 omly wiich une &zma s bo the Ligndy
‘the d»yaewlbmaawmm'@ sold émem;um by nizod Nedels

. A sglution of G.? o of shenyltian broodde - himﬁm‘ﬁaﬂb@amn
'wﬁmn&‘mm} in exeooo mothansl (50 nl} uan relfluzod for. & hours,
uhito zamiﬁ camey which viow filtoved kot aa@ washed with kot netha~
zwil.. She vhite af:aliﬁ (0e3 g*:a} hod @ gepe @f L «.@&ﬁq)sq The £iy-
trate f?m thio wan, ﬁ@zwaawaw&, aeoled and filtorods Shio ﬁil%r$$q
was thon ovaporated %0 & pacty taso whish oa Topostod cryotellisation



‘ L

fiom & nixturo of bhenzene and poteothor affordod white cryotale
{@éi ool which had o m;p; of 1287 and vhich shoued ao doprossion
in Mmeps when nized with an mmhm%@ aanple of H=phonylbonzohydros

Kmia aﬁ:ws

A methanol solution 5f phoapliin fodide blo(i=phenylbonzg=
hydroxasate) {0475 4 B0 'ml methanol) wes roflaxed for foup Byuras
| Pine white cryotals esnes uhich was filtered bt and wachod uith hat

' methanol, had o Mape of £10-20° (Aoo.) welghing ml& DeES fme The ory-

atals were found 4o b6 idendical with yhmymm iogide mothoxy d-
phenylbanzobydroxamatos The filteate from thls ued conoesatrated

when 042 g0 of & conpound of Bape 178-215% camos (Vbic compound wes
found te Lo & vixture of the mothoxy m:;z':mm and tho wironoted start-
ing matorial)s Thy mother liquor fram this conprusd wae ovenoratod
to & pagty oasen ;ém@h on repeated -éi*;sf@%—amimﬁigﬁ fron & pixturs of
bansade nnd petesthor gave 01 oo of o whife erystalline conpound

of Mepe 22276 This compousd wan Found to be the 1ioond, the Hw
‘phaxzylmdmhyammmm acid by civod molbing point abtarmiﬂa%iang

A splub ion of Jhﬁﬁl%iﬁ ahwma@ mmﬁnphcaﬂmwaﬁiﬁmﬁewo« '
; nyﬁwmaﬁe} {Oe% gm) 1n motbonel {50 ©l) wme wofluged fov.b hrge



Lo

Idoht yoliow preciniinto cone vhich was filtored hot ond ubshed wikh o
hot m@éi hat & Depe 0f 236° (doce) wolohing Ged oo {A)s Thim uns
 ddentificd ao phonyltin chioride hydrozy depbeaylporanitrsboazohydro=
namatos Siltrate £rom (&) wao concontrateod mad cooled, Lrom vwhish
another erop of {A) wolohing 0.05 gﬁz eoned tho total yiold sf {Aj

boing 085 e She aother liquor wap then evagorated o o pasty maos
whieh on cryotallisabion foud timos from & nizture of boumono nad
pot=othor fove white errotale (D.41 gn) of !z‘j;@pv 1&59@, whdeh oas found
to bo undepresocd whon oized with sn autbeatic sangles of Hephonyle
paranitvobersohydrozacic aclde '

Pin ‘fus outimtod by omvercion to otaasic oxtdo and £inclly
to velotile stannle lodide grovimetriecally ezac_aezxﬁmlw by S$ho mothod
of Vaa dor Zork and Luijten (233),

Zhe infrored spostral data have booa taleon 44 tho ronge BoBUCOT
4000 - 300 en”d for a1l thoe compounds wslng Doskmon IR-90. Iafroved
@p@afsmz}m tonotor oguippod with KB optics and c,;mmmﬁ; tho compoundn
in Hujol in all enscos obhorwigo menticonods The £ollowing obbrovit
sionn have been uoeds o = otrong, M = nedium, ¥ = wodkty ¥V x VOLY, |
b w brosd, oh = choulder, dujol has peoiko ob J000-80000s 345086,

13760, | |

H-phesylbensohydrozanic actds 31805,by 16450,b, 10500my 1530m,
14280y 1450y 14008, ohy 1580wy 1500w, 1875w, 1170nsohe 1030my 108004
10158, 1008y 070wy O30m, 9205, 850w, T98af, 7900, 7200y Vilos 6380,



o

608m, B2Yay H2Bwy 430ny 418ves S00s. |

B-phenylparachlovobsneohydrazaats aclds 51700,b, 3060W,w,
1618s,by 15000, 1560w, 1400n, 1433, 1300m, 1220w; 1207m, 1876n,
1224w, - 1180n, 11500, 10008, 10608, 1030n, 10406, 940w, 000m, 850s,
5308, T80840h, 7308, T00m, C00myshy dw, 624wy 610w B74vw, BSOM,
51Gay 4700, 3300w

‘Bwphenylparanitrobonschydronanie acdds J1V00,by xe«m, 1520w,
157505 15160, 14080, 14405,k 1500w, 13426, 1310w, 12000, 1200w, 1150
1300w, 1@?@‘)!;)’% 1042n, 080Ny 3010wy Dwyw,y D10my 860w, ﬂ@ﬁt}}, S50
"?@mjﬂﬁj ?59&; 7100, 63585y S70ws 650w, 56&}1@;. 8E8ny 485w, be

i f

| B-war%a awz,bensshy&mmmie ae.;m 33.&9,!}, 1635@,!3, 15793,

| ii&&ss, 3.%{}@. 1358%a, 3238wy 1855vw, 3.1.@3%; 11880vwy 11500y 13000,
4070w, 1030vw, wmw. 10000, 068w, 540w, 910oehy 4Dy 790m,
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