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Introduction : 

!II A. Considerable amount of work on the action or chelating 

agents like 8-hydroxv quinoline (1·5), carboxylates (6), dithio­

carbamate (7), dithiophosphinate (8), tropolon~ (9), d1thiozone 
I 

(10- 11), 1,10 phanantllroline and 22Jb1pyr1dine (12 - 14), 

acetyl acetone and pieolinic acid (15 • l7h 2•thenoyl trif'luoro 

and P ·fluoro benzoyl acetone (18), thiocyanate (5) etc. On 

orgenotin compounds has been reported in the literature. Bo·th 

)-- monoprotic and diprot1c chelating agents ar~ known to ra~lct with 

ph~nyl tin compounds fo;rming 11 numbet" of organotin complexes 

through phenyl-tin cleavage. A number of organot in de:rivt'lt; i ves 

or oxic;tes and hydroxyle.raines formed through the repla.c~ment of 

hydro:Kyl hydrogen atom has also "Qeeu repor-ued (19 - 31) .. 

~ 

8ince tile present study is primarily concerned with the 

rouction.s o£ o:rgano·t:Ul halides and curbOxylntes with l~Pni.troso-

2 n.aptllol (I) and Keto ... o.ximes of the type II, all or 1JJhich 

NO 

000" R1 - C •N .. OH 

I 
.# li2 -- c ~ 0 

I 
ll 
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csn undergo, at leaet. f.n- pr1nc1ple1 tsutome1•1sm of the type III, 

it wolJ.ld be des1rable to briefly 

'C -N -OB ... If- 0 

I· ~ xoo ._..----

,.....c . ii. 0 

III 

d~rivatives fir-st. 

·~l'h1s topic bas bean rece~tly reviewed. by M.ehro:x-il ~tal ( 19 ). 

11ke sUieon and germeniwn, 'C m !t:ll')ms a n1lriber or orgs:.l'lo• 

mGtallic derivatives \ilith hyd:rilxYlamii'HlS and ~ximt"~ th~..ltlgh the 

replaeet!!ent or the bydrozyl hydrogen. Th~se co.tnpou~ds ar~ i!.!lpor­

tsnt industrially becauce or their uses ~s b~cperiej.des, fUngi• 

eides, insoet1c1des and herb1cides.(2l -22, 24 • as, ~1) •. 

(a) Methods c•f prepar9.t i·:)n ~ Orgsnot i.'l oximat ~a a1·~ gsn.erallY 

px-~pst•ed by one. (:if ·the fOllowing method& a. 
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~--- (1) By the reaction or tb.e sodium or lithium salts of ox1mes with 

organotin.halides (20 ~ 22) a 

I II 

1\i-n SneJn + nlia(L1 ).ON iO CRR ~ 

. ! II 

R4-n Sn(ON • .eRR >o_+ n Nacl(or LiCl.) (1) 

( ii) By tl1e reaction oi' hexaorgano stannoxanas with oximes 

(20 - 21, 23 - 29) : 

) , } 1/ 

(RzSn)2 0 + 2l!ON. • CR R ~ 2:R3SnOU • CR R. + H2o· (2) 

{iii~} By the re~ct:i.on of triorganotin hydroxides with. oximes 

(20, 23) : 

liyd:roxylam:tna darive.tives also hsve been prf~ptu"ed (30) by the 
~ 

mer,;h;;ds II and III using hydrO:rJlamine instead of the oxime. 

(3) 

• .. 
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.~ (IV) By reacting alkyl tin alko;ddes With oximes (20,23 • 24, 

.· 

29, 31) • 

I It ((/ II "' I 
R4-n Sn(OR>n, + nl!O!t ; CR R ----} B.a-n Sn(OO ; CR R)11+ nROH 

(V) Organotin derivatives or a d1eyano formaldehyde oxime have 

been prepared by the following reaction (32) : 

(b) General Properties : 

(4) 

(1) Organotin derivatives of oxime and hydroxylamine are generally 

volatile and can be distilled tL~changed except the types 
I t t 

BtJn(OR) (ONE 2 ) and R~n(02lB 2>2 • 

(11) Oximates of tin are readily hydrolysed by water to give parent 

oxime quantitatively (20,29). 

I If I If 

R~n Sn(On • CR R >n + nH20 -7 R4-n Sn(OB)0 + nR R C • NOH 

(6) 
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~ (111) These compounds react with acyl or benzoyl halides forming 

organotin halides and 0-acyl or 0-benzoyl.oxime (29 ). 

I /J JJf 

~n Sn( ON • CR R )n + nR COX -+ R4-n Snlu 

Ill Ill 

+ nR R C - NO.COR (7) 

(1v) Exotb.er~ic cleavage or Sn - O bond in~theae compounds 

occurs with organo germanium and silicon chloride ( 20,34-36 )'. 

I II lfl IN I If 

J1sSnON' • CR R + ila M·Cl ~ l~SnCl + % MvN • CR R 

[M • S1 or Ge] 

c. Organotin derivatives of N - benzoyl hydroxylamine& a 

In addition t;o tha organotin hydraxylamines a few 0-triorga• 

notin N•benz~yl hydroxylamines have also been reported (30) a 

These are :. 

:R3SnONHCOf'h ( R • !.fe, n • Pr) 

a3sn~iPhC0Ph . ( R • Me, n • Pr,. Ph) 

(8) 
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j.., Attempts to prepare PhaSUO:tUICOPh trom PhsSnOH and N-ben.zoyl 

. h.ydroxylamine results in SnPb.4· Howev~r the ionic species 
r ' -

NE+ (PhaSn~lPhO ) bas been reported (33). 

roll. these compounds are inert to hydrolysis and stable . (33 )1 

the increased stability compared to simple oximates is assigned 

to the increase in ao-ord1nmtion number or tin via intramolecular 

co-ordination of co group to the metal as follows : 

Ph' o =- c__... 
.J, \ 

· R ....__ Sn _ 
0 

/ NR R., I 
n 

(IV) 

D. Structural feature : 

Structural studies on orgnnotin hydroxylamitlt:ls and oximas are 

limited to only a few derivatives and the conclusions derived 

are mostlY tentative. A lowering of' 'Y (ON) by 20 • 50 cm ... 1 is 

obeervad for tbe oximates ot tin which is assigned to be due 

to mass effect (20). 

On tbe basis or comparative spectral data on trimethyl tin 

acetoximate (CHa)aSnON • C(CHa)a and cyclohexanona oximate. 
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_ _j._~ (CHa)sSnON=Q in tho range ot: 600 • 300 cm .. 1, Harrison and 

ZUckerman (20,30) concluded that the latter QOmpound tended tO 

associate unlike the :former or the other higher· alkyl and aryl 

tin analogues. ·rhe quadrupole splitting data 1n the ~lossbaua:r 

spectra also indicated a higher eo-ordination number tor tin in 

trimethyl .tin cyclohaxanone • oximate 

Mass spectral study or trimethyl tin·cyclohexanone-ox1mate 

(20133) ::..t1pports a structure bav1ng the dimeric units t.llith cyclic 
0 0~ . 

sn-:: ";'sn bridge ra.the1• than the Sn/ ~/ Sn ·ring. The tendency 
""0' . "N-O 

for oligomerisntion is not yet understood tn contrast to acetoxi• 
~ . -

mate although the sterie requirement is probably more demanding 

in the former. 

Diorganotin d1ethyl hydroxylamines of the type· 
. t t . 

BuaSn(0!1) ·(WE >2 (R • E 1 iPr) are reported to give molecular 

association~ 3 ·o in boiling benzene. The association of tl~ese 

derivatives 1s thought to be more likely through the SnORsnan 

ri..Y'lg. The presence of Sn - 0 - ·N bond has bean established in 

compounds of the type R4.n Sn [ON • C(CN >2]n (32) by IR 

spectral studY (3?). 

Unlike the simple oximntes ti-ph.enyl N-benzoyl hydroxylamine 

)l. derivnc1ves RaSnONPhCOPh are monomeric in dilute chlorof-::n-m solution, 

though 0 -. (ttimethyl atnnnyl) N-benzoyl hyd:roxylam1ne 
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(CH3)3 SnONHCOPh shows some association via hydrogen bonding. 

The crystal structure of PhaSn~iPhCOPh bas been deter­

mined (38). The compound possesses a trigonal bipyrem1dal 

arrangement or the group around tin, with two equatorial a.nd one 

axial Ph group. The hydroxylamine residUe is covalently bonded 

at equatorial site and the co group 1s c;o-ordinated via a·xial 

site. :rhe structure is consistent with the lowering or C = 0 

stretching frequency from 1620 cm•l 1n the parent hydroxylamine 

to 1540 cm·1 tn the 0-triphenyl derivatives. 

'£bough PhaSnONPhCOPh is mcraome:ric, the corresponding 

methyl derivative is associated in the solid sta.te into dimerie 

species which may have the following structures * 
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R Ph 
I I 

0-N-c=O 
/' . ~ 

M~sn s~'tea 
-~ '\ . I 

Ph 
I 

c 
. ~ " 

0 NR 

~ l 
0 Me:,sn-­

'\ 
0---

~ 
sn 

1 1 
Fl'l ......__ 0 

......__ ~ 

c 
I 

Ph 

(B) 

Me 
I 

O=C-N-0 
I 
Pn R 

. (A) 

(C) 

Me 
I I 

CPh • 0----7 Sn-.- ON RCPh;. 
......... '.,\ o~ sn-01U1CPh • o ~ sn-ONR ,, - /' / - / 

/ . / .. 

Me Me Me Me Me Me 

(D) 
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Though the eXperimental data can not be ~ed to distin­

guish between A and c, struetura involving dimer1zation via the . 

formation of d1stannoxane rin·g is prevalent 1n the ox~ganotin 

chemistry (39 ). S1m1J.ar co-ordination dim.e:riza.tion equilibria. 

in solution have been found i'or l,3 disubstitu~ed distannoxa.ne (40) 

and d1alk__yl tin alkoxtde hali'de (41). 

The mass spectra (33) for MeaSnOOHCOPb . and MesSnO:iPhCOPh 

indicates the association. High resolutior.L mass measuren1ent . 

have confirmed· the presence o:r Sn-o .... sn backbone.· .M~ss spectral 

s~udy again auggests the novel ring contraction reactim invol­

ving elimia"l3tion of o:>.-ygen rrom tbe oat ion Me2Sn00PhC0Ph+ and 

phenil nitr$rie from Me26nONPhC0Ph a 

Co-N Ph+ 
~~ I 

M~Sn" -~ 

0 • C Pb u 

0 
Me~n~ )c Ph 

0 

l-co2 
MegSnPh+ 

(10) 



-~--

.. 74 -

The latter decarboxylaticn process .is well known in the organo­

metallic chemistry (42). 

IR spectra (33) or these compounds show a lowering of 

~ (C ·• 0) atretf/ching. frequency from 1.620 cm·1 in the parent 

hydroxylamine HONPhCOPh. to 1540 - 1557 cm•1 in the compounds of 

the type l'laSnOOPbCOPh. 

The hydroxylamine· BONliCOPh gives two bands for v (C • O), 
-1 •l 1679 em and 1668 em • In this case also similar lowering to 

1570. cm•l - 1540 cm·1 are round for the compounds or the tYPe 

)--- HaBnWHCOPh. These types or compounds again axhU~it broad t~H 

stretching frequency at 3200 cm·1• All the compounds show v (N-0) 

stretching frequency from 900 cm·1 to 940 cm·l along with the 

parent hydroxylamines. 

The trimethyl derivatives are expected to ahow two bands 

for antisymmetr1c and s~etric stretching frequencies in the 

region 500 - 600 crn·l. In this region both t1easn~PhCOPb. and 

t-ieasnONHCOPh exhibit three bands. For Me3snC£iPhC0Ph _the bond 

at 508 cm·l is clearly resolved into 507 and 497 cm·1• For 

Me3SnONHCOPh similar splitting is observed. 

~ E. Objective and scope or the present work a 

Despite the attention given to hydroxylamine, oxime and related 

ligands, nitrosonapthola, o.g. l-nitroso 2•napthol and Keto 

oximes e.g. d1acetyl monooxime, have receiv~d comparatively 
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~- little at-tention thougb.all these compounds may act like oxime 

due to tautomerism discussed earlier. The f1r~t re~rted work 

on the action of l•nitroso-2-napthol on .organot1n compounds 
' 

appears to be due to Oknwara eta& (43). Oka~ara etal have found 

that dimethyl and diethylttn chlorides react with 1-nitroso-a­

napthol in methanol in the presence of ammonia to from tetra 

alkyl ·1,3 bis (l•nitroso-a-napthoXf) distannoxanes. However with 

d1 n-propyl end di n•butyl tin dichloride~ cor~esponding tetra­

elkyl l·(~·n1troso-2-napthoxy)•3 .chloro d1stannoxanes were 

)-- obtained. 

R R 
I I 

ONC1olla0 • Sn • 0 • Sn • OC1oHG}l0 
I I 

R R 

R :R 
I I 

·VNC1oHoO • Sn • 0 ~ Sn • Cl 
I I 

R R 

[a • CHa•, C~I5 ·1 

[ 
R • ~Cafi?• t 
. nc~lO..;.. J 

No mono·t in derivErtives were howevGr obtained from these reactions. 

Recently Mehl'Otra etal (44) h_ave described the prepara.tion 

of a few mono-tin der1vati·ges or l-n1tros6-2-napthonda tlu·ough 
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~ the react ions ot dia.lkyltin diisopropoxides· witb l•n1troso-
. ' . 

2 nepthol in t:;he molar ratio o.f 1 : 1 and 1 a a in dry benzene 

solution. Two types ot compounds, viz., 

( 11) ~sn .( ~oBsNO >2 

)-- have been reported as the producti'i. I·t 1a worth mentioning at 

this point that we have faUed to prepara any !OOno ... tin deri.vative 

in our study with l•n1troso•2-napthol and related systems using 

reaction conditions where S•hydroxyquinoline, hydroxylamine and 

oxime give well define mono tin derivatives. In fact the present 

study which begBn before the publication of raport by Mehrota 

etal (44) was aimed at the synthesie o! monotin derivatives of 

l•nitroso-2-napthol. 

The failure to obtain mono-tin derivatives or l•nit.roso-
' 

2-napthol under conditions where apparently similar ligands yieJ.d 

tt1e desi:red p'roducta, prompted, us to undertake a systernat1e study. 

~· on ~·ne l'eactions of l~nitroso-2-napthol, d!acetyl ~nono oxime, 

alpha. .... benzil oxime etce on a vari.ety o.r organ,oti.l'l comp>unds, viz., 
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triorganotin halides, carboxylates and hexaorganotin dist~no­

xnne e~, under di:fi'arent conditions with a view to undet .. atan• 

dinB the peculiar behaviour ot this group or ligands. 

Results and discussion ' 

1. Summary or the results on reactions studied ; 

The condit_ions oi" reactions a~d the products together with 

possible structure t:ormed in different reactions are given in 

the table. I, ll and Ill. Because o:r extremely low solubUity 

of most of the prOducts in all con~on solvents the formulaeand 

structures given 1n tables have been inferred from $lemental 

analysis and IR spectra together 'Mith UV - visible spectra. 

where possible. 
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T nbla I ~ The re~ct ioos of ·triorg!·iJlOt in eo~pounds 'flit b. len it r-:> sc .. 2•rm~t;h(>l. 

!I'/r1 Mole 
organa ratio 
tin com- Tr :tor .. 
pounds gano tin 

Con<:iditon. 
usee 

compounds 
~·. ···-. Ligands 

:ia.ture of the Product. s Analysis round · 
(Calculated for)% 

~tl!',,. 2 ,....., u:~,.,. ·~,..,... r r • w ••• IJ ••• a J 1 _; *~-• 1 • ""* •• r ,,. a • ~~·~ 

Co-lour rdp/ · Stll'tfhility C H N · Gtt 
. neeome 
p01!itil;)fl 

. :poirr,.;°C: 

The nroduct s and 
their probable 
st :rueture s 

a• ~......,.~~411Dot!fl'el"_.'ll._. •• ~-,....,-.o~· • ...-.. ~..- t • r ..... ,r ~r7 • oc • -. ·~~~~ •PI• • • ..,..,.~,.. era __..._ x. ~ 

PhaSnOAC l : l Ret:lu:x•ld 
(a slight for 7 
excess of ho\u~;s, in 
the liga• bE'JrtZ·~ne 
nd wan 
usa d) 

.(, )l'n... 4.J> .... 
·J.-).. :~y..;.....~Q 

:S}lted 

c )Violet 

) ~ 0 -00 

)360° 

)3600 

Insolu.ble 35.09 . 2.95 
1n all · { 35.47)(2.9&) 
:common 
·solvents, 
sparingly· 
soluble i.->1 
hr:Jt CHel3 

:Snaring1y 43.71 
·soluble 1n( 52.8) 
all common 
solveno:;s, 
sparingly 
in pyr·idine 

Spl~ingly 50.47 
to modera-(.49. 7) 
tely solu-
ble in 
co:rmon 
~olvents 

3o32 3.57 
(3.0'5) {3.56) 

~~.42 3.36 
(3.23) (2~23) 

' . ' c 
42"'83 f·h·Sn(llAc ).-0- )'1'\ (Pl-)(oA~ 

{43"85) 

30.5 
(30.2) 

·2E.92 
{27~r35) 

DR · Otic 
I 0 I Tih. -" / '-..., ,... r"''!T 

~· .. p n -......... / ~:. n• ...,.~ 
I 0 \. 

CK CK 

Ch Cb.. 
I I 

Pa-sn-Q-Sn.c-Fh 
I I . 
Ol~c ·OAe 
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Table- l Contd. 

. .- . Nature of the Analysis 
Tri organo 1\fole cond1· t:roay.?ts . found (C.sJ-cllla£eg rorl, ~ 
tin compou- ratio tion COlour p Soluot- . 
nds · ·.rr1orgs- used Decom- 11.ty C H N Cl Sn 

The products and 
their probable 
structures 

PhsSnel. · 
\ ... 

no tin po$1-
compaun,.. .. . tion 
ds point. 
ligands oc 

D )Green >s&( Sparingly 
soluble 
in conr:non 
solvents. 

Formed in small amouritsj could not be 
purified and characterised 

E )Yellow)360° Sparingly 
· soluble as above 

·f;: 

1 : l " Re£luxed 
a: slight for 7 
excess houBS in 
or the . benzene 
ligand 
was 

in common '· 
solvents . yn 

Gree- )360°. 'Insoluble 16.82 1. 77 1.83 4•17 52.86 Ph-Sn 
nish, . in COID!IlOU{ r7o59 )(l..61?.;)(l.SS)(4.00 )( 59.52) I 
black solvents, Cl 

soluble 
iri DMF'. · 

OHl Ch 
l 

o .. sn-oH 
I· 

OH/ Cl 
6 ·. 

used. i· . b 
B)Green )360 Sparingly B8.72 3.03 4.48 

soluble (57.6)(3.3)(4~2) 
in coJ.llmon 

24:.00 Ch2, . Ph 
( 23 7) sn-o-sn/ 2 

• Ph/ -....... Ch 

solvents 
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Table-1. Contd. 

-- Nature of ~he - . Analysis . 
~ri organo l•iole condi- . Proctucus ro11nd (CY,eulated for )_j :rhe products and 

, . ., tin compou- ratio !:ion Colour .1'4PI . ~o;uoi- c R N Cl sn their probable 
nds Triorga- used.. ··:.r;eeom- lity structures no tin . :.posi• " - .. 

compoun- tion 
ds point 

0 
ligands . C 

C )Yellow )360° Fairly 
.. . soluble 

in ban-· 
. zene .~nd 
alcohol 

\!b .~ c6H5 ; OAc ~ • OCOCH3 J Ch= • C1oH6?Yo2J 

50.01 3.02 5.19 
(50. 62 )(2. 75 )(6.14) 

( 49.79 )(2.89)(5. 05) 

22.3 (21.77) PhSnch2(Cl). 

Sn(Ch2) (Cl) OH 

Or 

(21.42) PhSneh2(Cl). 

Sn(Cbi Cl OH, H20 
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T able-1 Contd. 

• . Nature o:r the Analysis . The ·products and 
Tri organo t•1ole Condi- . Prodt;Qt§ tQund CCa4wJated tot.) % ... - their probable 
tin compou- .~atio tion ttil3ur mpT •• Uolubi- c H N Cl Sn struc;:tures 
nds , 1 riorga- useQ. neco-n- lity 

no tin posi-
corrtpoun- t ion 

.. ds point 

ligands o0 _ ~·--
._, ·- . --· . 

Bzssncl 1-: l 

CysSnBr.· l: 1 

3e£luxed 230° Sparingly 42.52 3.42 1.94 
for 7 Greenish soluble (43~1)( 3.29 )(2.09) 
hours in yellow tn common 
b~nz~1e zolvants 

Refluxed Green 
for 7 
hbu:rs in 
benzene 

) 360° Sparingly .57.31·4.3 4 .. 8 
. SOlUble . 

in common( 56.58 )(500)'ti4.1) 
solvents 

.. ( Pi3 sn ~ 1 t 1 .Hefluxed Yellow 
(A slight in ben- · 
excess zane for 
Of ligand 7 rtonrs 
-was used. 

16o0d1•1odera ... · 55.34 4.04 1.96. 
tely 

.Sz • Csfl5CH2 ; Cy • 

soluble {54.37)(3.60)(1.87) 
in common 
solvents 

Ch - C lrJidi ·a2-

34.82. 
(35.4) 

22~62 

(23.a3) 

30.7 

(3~.64)-

Bz H 
I 0 HO-sn ,c " 8 _,. Bz 
I 'o,..;r n, 
ell Cl 

C79.. /Ch2 
-sn-0-Sn , 

ch/ 'c,-

Ph 
o, / 

Ph:Pn-:: ~ Sn- Ph. 
0....... " 
it Ch 
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Table-it:' : · Reae1;ions of triorganotin halides with potassium l•nitroso-2-naptho:xide. 
•,, 

------------------------------·--------------------------·-------"----------------------------------
:!ri orgsno ~tole Cond 1-

ratio t1on 
N atuz•e of the Products round f~~l~~I~t~g_fQr) ~ 

---~· ·---~-.c~--- - ---~----- -·------- The pro~cts and 
their probable 
structures 

· t 1n eompou­
tlds '2r1orga- used 

no tin 
compou-

"Colour mp/ soruor .. · U" R -rl . Cl Sn 
Daeom- lity 
·posi-
tion 

ds .... .:. paint . 
ligands oc 

- ~ A ~ ' v ~ 

p:n3sn_el 1 : 1 H.e.fluxes Yellow ~6cPdModerately 53.87 3.Ss 30.92 Ph2sn::_ >Sn·Ph · 
· for 2 soluble in 0 '\_ 

Bz~nel 
3 

l.: 1 
(a slight 
excess 
or liga­
nd was­
used) 

.hours in common (54.S!Wj(3;GO) (31.64) H Ch 
i-ietllanol solvents 

Refluxed Green 
for 2 
b.~l.U'tl in 
methanol 

)aaci~ Ins->lubls 26.71 21 67 1.03 
in common 
so.l vents ( 26.44)(2. 63 )( 0.99) 
sparingly 
soluble 
in pyri-
di\le 

49 • 24 . Bz, sn.i-0-s· 

Bz 
I 

-o-sn-ch 
OH 

B:z( I (50.6) OR .. 
l . 
OH 
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Table-2 Con·td. 

~ y· 

-----------------------------------------------------------------------------·-----------------------------
T~i organo Mole 
tin compou- ratio 

Nature of the Products 
Condi- _ -----
t.ion 'Colour ... 'l1'p7 'soiubi- ; 

nds Triorga• used · Deeom- lity 
posi-

--
·.au Sncl. 

3 

no tin 
eompoun..­
ds 

tion 
point 

ligands 

l: l 

oc 

Re!J.uxe-d A)Graan )360° ruo~a:rately 411.85 6.32 
for 2 . .soluble in 
hours ~ eo~~n (41.3715.98) 
me·thanol solvents 

B)Brown 238•4\P~pal"ingly 53.84 5.98 3.13 
aolubla 
in cammon(S2.2)(5.S)(S.3B) 
solvents 

[Cb a ClO H6 1~02 ~ ' Bu • C4Hg•J 

39.61 

(40.92) 

28.2. 

( 28~~1) 

Tbr products and 
their pl'Obable 
structures 

But Bu.l. Bu. I · f I 
Ch-Sn o-sn o.sn-Gh 

I f I 
01:1 Bu OH 

4 

Ch Cil. 
I I 

B~-sn-o-sn:au2 
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':i?abla-IIl : Heaetions of trior~anotin compounds with diacetyl :nono:xime, 

~- benzil oxime, benzotn oxime. 

DiaeetYl 
\t:~no~~ 

oxime 

~·------~----~--------~~--------~~--------------~--------~.-----
l : l A)While 
.~ei'luxed 
f'Ol' 7 
hours in 
benzene 

>360° Insoluble 
in corll:llOn 
solvents 
sparingly' 
soluble 
in hot 
CHC'la- _ 

B)Yellow Not characterised 

43.3 
{43.86) 

Ph-Sn(OAe)-O.Sn(Ph) 

(iAe)•O.. 

Identified on the 
basis of spectral 
identity with the 
white eompound-, 
obtained in the 
re'ac:t ion or -
Ph~nOAc with 
l-nitroso-2-napthol. 

Ph flinOAc 2wn1troso- 1 ~ l White 360° Insoluble 
in co:.11mon 
sol verts 

42.2 . Ph·Sn(Oac)·O-Sn(Ph) 
(43.85) l•napthol Refluxed 

f•or 7 
hours in 
t)enzene 

1 . 1' spar-ng. y 
solupble 
1n hot 
C!1G~3 

(OAe)•O• 

Idet'!tified as in 
above 
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Table-Ill Cantd 

... • , .....-a -· -• • • a• ... ~~ _ osaswa a •. ..._. 

Triorgano · Legands 
tin compo-
un.ds 

t,1ole 
:tc)tio 
triorga ... 
n.Jt;in 
compounds - -ligs,'lds 

Analysis 
_ Nat;ure at thtt Products found(Calculated for)% Products and their 
colou·r m.p/ ·~olubil1t:; ·c li .... ·w= ·-sn probable structures. 

Dcorn-
,pos1--
tion 
paint 

oc 
-----------------~---------.... -----------------------------------------------------
P~SnOAc b(•'Qenzu 

oxime 

PhaSnOAc Benzoin 
oxime 
{cupron) 

l : 1 it.'hite· )260~ 
(n slight 

Same 

excess of 
ligand 
Was used 
Refluxed 
for 7 
hours. in 

'0516. 

1 ~ 2.4 ~hite 232° Soluble 45.06 a.?O 
in c.~m::aon 
solvents (45.75)~.57) 

42~82 Ph-Sn(OAc)·O-Sn 
(43~85) 

(Ph} (0Ac)o-

1dent;if'1ed as 1n 
above 

27.98 I I/ ""-!~ 
Ph•C o;Jn• 0 

H o 0Ae) 
(r£.ffi)\ I I 

Phe~ 11 --o 2 



~ ' 
Triorgano J.eg<.mds 
tin compo-
unds 

~--~------~------»----~~~---.~---· 

PnsSncl Diace·t;rl. 
mono 
o.xi:ne 

1:. ; .l Whi.'to 
(a slight 
exce.ss ot 
ligand 
';lfaS used} 
Refluxed 
:f:q,r a 
lr~ng t; ime 
in C#-6 

)aeoQ 

''T ,._ r 
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Table-III Con~d. 

~-1_ .... _... ~ 01 • &:laeN---------------

Insoluble 23.78 3.76 6.09 
in. CO!ilmtJtl 
solven·ts (24.4l.X3.17)(5.86) 

Products and thelr 
probable structures. 

OHf OBl OH 42.2 I l I 
Ph-sn o-sn o-sn-ch 

(42.62) ! I 
. . Ch Ch 4 Ch 

@h • ( CHa )2POCNO-J 

Pha5ncl c<- bena1l 
ox1W9 

1 : 1 \<Jhite )360° Polymers of variable composition separated 
(a slight 
excess of 
ligsnd was 
used Reflux-
~'~ for a 
lOU~ t 'tl"~ 
4""' t'~ _,..r;t, 
~:.1 '"'&·"6 
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Tri organo Legands 
tin cowpou- · 
nds 

Hole 
rat:i.o 
triorga ... 
no tin 
compounds ---lagmJds 
condition 
used 

:~· F r 
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Table.iolii Contd. 

-- Analysis-
Nature of.. the products f'ound(Calculst%d for)% Products and their 

to!our m.p/ ·;;;ombifity c a t-: ;:.fi probable structures. 
Dcom­
posi­
tion 
point 

---------------------------------------··----------------------------~~----~~----- .. H -- OH 
PhsSn(Jl Benzoin White ":;ood Soluble 44.89 3.52 31.85( 1 /0~\ 

oxime in common Ph-C Sn"" \ 0 
solvents (45.56)(3.25) (32.2) I I 

c~ ........ o 12. 

'· 
Bu3Sn01 . . : .. Diaeet yl 1 : 1 

mono 

Bu3SnCl 

oxime 

Benz~ in 
oxiroe 

l :1.,4 

Ph/ "I'.....--

No reaction took place. / 

No reaction took place 
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2. Salient features or the reaction or l•n1troso-2•napthol and 

relet ed compounds : 

a) General n.ature or the p1-oc'iuets : 

Though molecUlar weights could. not be: dei~'E!rm1ned. by cryo­

scopic: or ebullioscopio methods because Of the 'tJ'e:r~ low solubility 

of -Che pl'oducts in all common e~rr_vmio solvents, ant"tlytical data 

invflriabl:;T indicated. fOTtl~tion Of polystannc)};.anas Of VtJl•yj,ng degree 

with e:-:-.tensive cleava.gs o:f' sn-R bond!l. In most cnses, a number or 

products "'''are formed; and only in e. f'e\'l casen a· singlo product -was 

obtained. In· this :r~spect l•nitroso ... 2-r.u~ptho1 d1.ffers rather emr-

prisin.gly fl'Om othe:r chelatin,~ ngerts lilta 8-hyd!i'O>:Y. quinoline (1•6), 

dit.hiocarbamete ( 7 ), t~poJ.one (9 >, acetyl acetone and pieolinic 

acid (15-17) etc, which under compare.blt\:1 reactimcondit:ton 

(refluxing 1n benzena or stirring at room tempe:ratura) :ru~:·ni.sh 

p1:oaucts Qceord~r.ng to equations : 

(ll) 

B:aSn(Ox)X + l'lX (12) 

(13) 

etc. 
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. Cli3&vage or sn-n b'..>n.d also occura in many c8ses ( 00·61). 

Howevetr the p-roducts or such cleavage re~ctions are generally 

s~mplft. Thus, R~nX2 wbun ref'luxed with cx:lJl.e in benzene :furnishes 

Sn( O.x)2X2 :formed by cleevage ot Sn·R~ oon4l~ along with R2Sn{ Ox)2• 

Fo1•nat ion of polymeric: prodaccs 1a generallY not observed. However 

~ith l•n1troso•2•napthal, no. simple prt1ducts e?ulti be isolated, 

surprisi.n~lY no monotin product could be i1.~olnted~ 'l~ne pr.~d~cts 

may ba de:'Jid.ed into f<JllOvJi.ng ce.t egories : 

(:l) D1Stf.lnnoxanes ; l-lea.ctions Of' l•nitrOs0•2•nar,;thol w:tth tri• _ 

phenyl tin aeet.a.ta1 t:r.iphenyl tin chloride, tribenzyl tin chloride, 

tricyclohe;xyl t1~ bromide and bis triphenyl tin oxide furnish a 

dis·tz.m.-:J.OXBll'Hl as one of' th~ ·products in ancb. ~ases. 

( 11) 1-"'olyntannoxanes : Infusible and insoluble polym.~rie pl\:lduets 

a.re com.non 1~ most cases. Though. 110 general t rencil, 1n the·1r. composi­

tion could be discerned, analytiCfJl data SUSigest the f'o:r·rnntion or 

polym~~l'iC, chains containing U~Ually abc tin utoms. In 8 n\lt"llber or 

cosns, polymers of var1able compositions ar~ f'Qr~ed. 

(iii) s·t.annoie &cid dftrivativ~s : In B fei.-1 CC'iSGS 1 ... nitrc~J() ... 2 .. 

~ ne.pthol 'behavee as a c~talyst leading to the- cieavage of sn-H 
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bonds resulting in the formation of stannoic acid derivatives. 
' . 

ThU$ the ·reaction or triphenyl tin acetat& with ~-n1troso•2• 

napthol gives a white product \'Jhich has been de:finitel;r identi• 

!'1ed as phet:!Yl stannoic acetate, [Ph.t3n(0Ac) OJ x• 

Oxirnes. like diaoe·tyl monoox.om€1, a<_- benzil oxime etc. 

also react similarly with the ·formation. of polym:erio produe:t;s 

formed by extensive cleavage of sn-n bonds. It :J.s interesting­

to note that d:tacetyl mono on me and 0\. •benzil o-'!1. me produce 

pllenyl atannoic acetate i·rom triphenyl tin acetate just like 

l•nitroso-2-napthol. 

b) Col.onr anti slectr•;)ni.c sp;tletre. 9f the produr.:ts : 

1~11 p:roduc_t s ~_,Jh1ch contain l•n1t_ros<>•2•napthol, ligand 

war€! coloured., rhe colou.r varied from yellc.•w t() '!'~'."1 5.o.d ev~n to 
I 

1nt Hnt3e green in some C~HtGs. S:'l.Jlo_e the elect ronj,.c absort>t ion 

sp&ctra u! l-nitroso-2-napthol and its derivatives could be 

1ntei·prstted Elit'hsr in terms or the Ol~tmo: st~eture or the nitJ>OS() 

nr:1pthol strue··tt::.re, the absorption spectr~. a:t"e particularly 

h.el:pful in t'he elucidation or- the structure or the proc.uet s. On 

the basi:;~ of electronic absorption spectra, the. products could be 

.devided 1nto t"WO categories : 

(1) Yello"~>: compounds a In a re.w cases, e.g., in :i:he reaction or 

l•nitroso-z~uapthol with (PhsSn)20 or thst or potassi.um salt with 
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Ph Sncl, a yellow product was formed which shows almost·1den­

tical. abso.t>ption speetra w1tb that or l•nitroso•2•naptbol 

(Table-IV) mtggesting a· elosaly similar stt·ucture (to be dia· 

cussed l:!itter ). 14ethanoJ.ic N'nOH has the same eft'eet on its spec:-· .. 

·t rum ns ·~nat of free 11~ nde 

Electrt.)n.ic abs:orpt<;ion spectra of l .. n:\:tl'0$0•:2-napthol 

c-:!nd its organo tin derivatives : 

Compaund 
P6rmu.J.a 
(Colour) 
_.i> ....... .-a&-.~~11'1&~~-· ht ... ._. .. ;'IS ....... -.-~,----.-·---~·-·-f·-·----·---·---·-Jl-lU_ .. ..,..,..,.._ .. ____ tft_U._., __ 
l~~nitrosoao2 

napthql 
~1etba.nol 

CE14 
CBOl~ .... 

MGoHfiiaoH 
(Concentrated 
~oluti.ou) 

91:4 
-~- J 

.,6"1" c., r.• p '.372 

275 •• 5, 377.5 

27.r!~5, 382.0 

mo.o, ~ .. o 
29~ 0 '"-''• $ 370 ... ·0, ~:20 

· ~193.0, a7o.o, · ·!Bo,s~w. 

I a >S .. .,....,_......,.,_-,....,.__..,..,_. ____ .............................. -l _, __________________ ......, __ _ 



.,..-

Compound 
r'·ormula 
(Colour) 

Potasaium-
1-nitroso-2-
naothoxide •. 

(Green) 

/0~ 
. Ph~n""'- /'nPh2 

. ~ Cb 

(YellOW) 

Ch Cb. 

Bl?-2,Sn•O·SnBu2 
(Brown). 

Bz H Bz 
I o--...._ / 

HOaSn/ Sn 
I --o _../"' "'-
ch Cl 

(Greenish Yellow) 
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Table- IV contd. 

Solvent 

Methanol 215 , 261, 370 

concentrated 
solution in 
Methanol 605 

Methanol 215, 260, 370 

CC14 . M'al 275, 3'71 

260(1ntlex), 2921 374, 420 

Methanol 

n.~o 

226, 280(8h),330(Sh) 

aao, aaocsh> 

Methanol 233, 280, 330 



. Compound 
FormUla 
{Colour) 

Cy :_P.n-O .. ?ncn2 
Ch C.y: 

(Green) 

T able• IV Contd • 

Solvent 

tJiathanol 255, 272(Sb), 3451 395, 590 

CHCl~ 258, 275·' 340, 405, 600 

CC14 260(Sh)1 370, 590 

DMSO 270(Sh) 350 680 

---------------------------------------------------------

(Green). 

Ch Ch 
I I 

Pb-sn-o-sn-Pb. I . I 
OAe 0Ac 

(Violet) 

(~Jhite) 

Methanol 

COl 4 

l4ethanol 

CH~l3 

227, 270(Sh)1 310(Sh) 3BO(Sb)570 

2701 320(Sh},415, 615 

2251 250(Sb), 3401 

350, 

570 

570 

. ........-- Ph ~ • Odi6 ; Bu ~ • C4H9 ; Cy eCyclo C6fl,ll- ; 

Ch ~ - OCldlfPO. 
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( 11) '!'he second category includes prodUcts~ &howing a niodera-

~ tely intense long._ wave length absorption band in 560.625 nm 

region. 1'hese compounds also show an absorption band at 330·350 nm, 

often as a shoulder or the shorter wave length band near · 

27o-mo nm. In addition, some of t be compounds shOw absorption 

around 400 nm also. The compounds are generally intensely 

coloured i'rom red to green and are stable. Unlike the yellow 

compounds, these compounds show very little erreet or methanol1c 

NaOII or polar solvents like DMSO.,on its spectrum •. The. increased 

stability and the large bathochrom1c shift. or the longest wave. . . 
length band ~ggests these compounds to contain chelated 

I 

1-nitroso-2-napthOl group. 

3. Structural aspects of the products : 

a) General t 

S_tudi~.s using l•pitroso-2-napthol (43 944) so far implicit~J' 

assumed that· this compound rea.ct;s in the nitroso napthol f'orm. 

Howeve~ the situation is not as stmple as these studies imply 

because of the possibility Of the following tautomerism : 

I 
t 

; 

l 
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Apurt from this, another situation in which the hydrogen is inter­

nally bonded with both. the oxygen atoms giving rise to a deloca­

liead system, as show below is also possible. 

1\1-o 
II.. ' '- 1-1 

co=O···· 
VII VIII 

In order to fully appreciate the reactions or l•nitroso-

2•napthol w1th organot1n compounds and the structural features 

of the products formed, it is ·therefore imperative to discuss 

first the structural aspects or the free ligand both in solution 

and· tho solid state. 

That l•nit roso•2•napthol is present predominantly in the 

oximG form is indica-ted by its electronic spectrum (i"igure•l) sin• 

ee a 

( 1) Napthols and substituted na.pthols like halo - or amino 

napthols have .no absorption in the visible region. On the other 

hand both la2 and 114 napthaquinones are coloured with absorption 

1n 380•420 nm region. The oxime for:n (VI) is structurallY very 

similar. to lt2 napthaquinone. Indeed the absorption spectra or 
lc2 napthaqutnone ~d l-nitroso-2-napthol are very similer 



. ,___ 

D-

... 96 • 

(Table .. v) indicating the prese~nce of the oxime structure. 

Table• VI • 
H I 8 a;c:a 

Electronic abSOr})tion speotra of l•nitroso-2-napthol 

;,nd nspthaqu1nonees ; 

compounds Solvent · Amax in nm(log E: max) Re; 

1-nit roao-2•napthol 

1,2napthaqu~one 

1,4 napthaqu1nono 

• Be:f • 69 

.EtOH 

COl4 

· MeOH 

CCl 4 

c) H. Pe t.e.l"s •.J 

214 263 (4.00) 

275.5(4.ll 

250(4.6) 

250(4.5) 

250(-4.6) 

372.5(3.70) 

377.5(3.18) 

340(3.5) 400 
(3.5) 

350(3.3) 400 
(3.5) 

4~ 

(;1 a.. 

:330( 3.5) {, CJ c. 

J. Am -cfle-.-~oc.~ 
'J-6 (I '} ~it) 
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Irisure • 2 1 Electronic absorption spectra. of potassium 

l•nit~oao•2•napthoxide 1n 

s.otethaaol ·-· ---....... -~ ... -~ 

Concentrated oolut 1on (methanol )•--•••"'•••••• 



( 11) Jlitroso compGunds generally possess a weak ( t:- ~ 10.80) 

absorption band 1n 600-760 nm region due to n .. ~ \1.- transition. 

This transition imparts a blue to bluish green colour to nitroso 

derivatives. Absence ot any such absorption in the spectrt1~ of 

l•nitrOS0•2•napthOl in nonpOlar sOlVents shows'the absence Of 

nitroso form. 

The same conclusion has bean drawn by Bt.1rawoy st al ( 45) 

from a detaUed study of the aleci;ronie spectra ot a number of 

quinones, quinone oximes and nitroso compounds. 

J:lhsn sodium or potassium hydroxide is add~d to a solution. 

of l•nitroso-~napthol, a g:reeneolour appears. Eleotron~ic absorp• 

t ion spectra Of such alkal.ine rilethanolic solution show a weak 

and broad aboorption at 590•600 nm (1'1gu.real). Potassium l•n1troso-· 

2-na.pthoxide 1n methanol shows an s.bsorpt ion band at 605 nm with 

E max~ 60 (figure-a> •. The posi·tial e.s well aa the molar ext1nct1~n 

or this band is characteristic o£ the presence of nitroso group 

(45) showing that pOtassium derivative ex1sta Pl"edomina.ntly 1n 

the form (IX). 

(IX) 
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The IR spectre or the potassium derivative (figure-s) shows ~ 

broad end s~·l·ong a~~orption band .at. 1650 cm•l. (doublet) and 
' . . .. 

1195 em·1 •. 'l'ha 1195 om·1 band 1s. characteriet1~ of phen~l1c 'c-o 
stretch (lit .62 ·range. 1260 - :1.180 cm.·1 ) .and .1560 cm•1 band een 

: ' ' ' ' J 

be ass1gnlilc1 with .reasonable certainty to V (N • 0). Ma.ny aromatic 

nitro~ mon~mers are· known to absorb in this :region (63-67). In 

this connection . attel'l:tion. may be dra~ to the assignment of: 

1625 cm·1 absorption in the IR spect~m ot l•n1troso-2•napthol 

to ~ (U • 0} by Mehrot;!ra · etal (44). '2bis assignment seems to be 
' ,.' ' 

~- completely erroneous because a 

( l) The spectrum or 2•napthol shOws a simil.ar a·bsorpt1on at about 

1626 cm•l (t1.gure-4). 

(2) Aromat~e n1troso .monomers ugually ltbsor'b at; 1613 - 1488 cm•l .. 

t>lhUe a raising or tbe V (N • o) by 30 ~ 40 om·1 riay not be unrea• 

son.able if conju~.tion o:r the .N • 0 group with the aromatic ring 

is hindered ~o soma extent b7 steric or other reasons (aliphatic 

nitroso compounds abso:rb at somowha.t higher frequencies )9 1625 cm·1 

appears to be too high. Even Qliphat ie nitro so monomers absorb 

below this region. 
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(3) As already indicated,- the electronic absorption spectra of 

l•n1troso·2-napthol indicates the absence of free - N • 0 groupe 

(4) Tha presence or a broad strong IR absorption bend in the 

spectrum of l·n1troso-~·napthol (fig-5) at 1070 cm·1 1s particu­

larly significant • l'h1s .band is absent in the po·taasium salt which 
. 

is shown to contain • N • 0 group by' its electronic absorp-t;ion 

spectrum. Therefo.re this band can be assigned to • U • 0 

stretch. Although • N ·• 0 stretch occurs in 960 - 930 cm•l in· 

oximas, however, in ~,2 quinone mono oximes this stretch occurs 

at hi~ar frequency due to contribution frorn structure (XI) 

which increases the N • O bond order • . 

- C ·--- N-- ~ 
I B - c 0- ... 

-e-N~ 0 II ; 
-c-o---H 

(X) (XI) 

•l :thus d1s.eetyl mono oxime, CH3CO •.. C(Clla) NOH absorps at 1020 em 

due lio ~ ( • N ""' ll ) (fi~.J.re.:..?>• 
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A comparison ot the IR. absorptions of 2-napthol, 1• 

nitroso•2•napth.ol and_its~_poteasiu.m derivn.tive in l?OO -~ 1500 _cm·l 

region together with other character1t:rt1c bands given· in the 

table VII is extremely helpful for assignm~nt or the bands as 

wall as structures. 

Table • VII 

IR absorptiori.s~-of ·2-napthol, l•n1troso-a-napthol and its 
potassium derivativ~ in t.he 1700 - 1600 ~-~_region and 
other important absorptions : 

.. 

2•napthol .l•nitr,oso-2• Potassium 1- Assignment 
naptbol nitroso-2• 

napthoxide 

1626. (s) 1620 (s) 1600 (s) ] 

1600 (ms) 1600 (ms) 1595 (ms) 
lU.ng 

1580 (ms) 1585 (ms) 
' 

'1565 (w} -·v(c •· o + C ·•N) 

1550 

J 154.0 v ( n • o ) 

1525 (s} V (C -.--·_ 0 + C _·.;.· N) 

'1510 (s) 1508 (ma) 1520 (ms) Ring 

1366 (ms) 6(.0I:I) 

. 1270· ( s,br) 1195 (s,or) v(G. • 0) 

1070 (s) V (N • 0) 

-s ... Strong ; mrs • Medium strong ; . w ~ weak J br • broad • 

_j 
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The strong ~bsorpt;ion. in 1630 - 1620 cm·1 occurs in all. c~J!ipOunds 
inGlUding 2-napthol and as such .can not be assigned to' v qe • 0 lt 

•• • ,., • J • ' ' f,-, ' 

V (C • N) or v ( N • 0) which are P~.ssible in l•D:itroso-2-napthol 

and its d~rivatives~ ~hough only a pair or bands near 1600 cm-1 

is found tn benzene and its derivatives due to ring stretch, subs­

tituted anthracene.~rten shows absorption bands in 1640- 1620 cm~1 

( 62 >~ The 162C>' cm•l band in l•nitroso-;a-na.pthol should there.;. 

fore be. assigned to ring vibration .since it occurs in. 2-napthol 
. . ' 

also~ The assignment of other absorptions in table· VII are evident · 

except for the absorptions at 1555 and 1525 cm·l in 1-nitroso-2-

napthol. The raisiilg or the ·v (N - 0 ·> by more··than 100 em·1 iii ,_. 
' I • . -· 

1-nitroso-2-napthol compared to the position tn simple oximas 

(960. - 930 cm·1 ) shows a: c.onsiderable contribution by structure 

(JO: ). The resonance between X and XI is t~ererore expected to mhlte 

C • 0 , C • c .and C • N bonds nearly equivalent and no pure C • 0 

or C. • N stretch in the usual region could be expected• Instead, .. 

the situation is comparable to metal chel~tes or 1,3 diketones 

( 68 ) which absorb near 1580 cm·1 since. here the two C .;. .. 0 and 

C -~ .. C bonds become near~y equivalent. Thus the two bands a~ 1555 ~m·l 

and 1525 cm·l should be assigned to stretches involving both 

V (C ~- N) and V (C !a" 0 ). The structure of l•nitroso-2-napthol 

shouJ.d therefore be represented as in XII • 

(XII) 
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Having thus established the oxime structure of l•n'-troso-2• 

napthol wo may now discuss tbe various pass1b1lit1es which may 

result !'rom the substitution of the liydrogen atom by a tin atom. 

The product may exist either as an uncoordinated. oximatep (XIII) 

or chelate (XIV). 

I 
./ sn::: 

u- 0 
II 

·co~o 

(XIII) 

Oximate 
uncoordinat ad 

N-o,-/ 

CO
il .;;:::. o~' Sn"-

, 

// 

(XIV) 

Oximate 
chelate 

The uncoordinated oximate structure would be e:xpected 

to show : 

(1) an absorption band around 400 - 430 nm similar_ to 1,2 nap• 

thaquinone ( 57 ). 

(i-1) J (N - 0) 1n I.H 1n the range of 960 - 930 em·l together with 

v (C ;. 0) which is now !roo and hence expected to be ::AUch above 
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1600' em·1• Since none of the products show these characteristics, 

unchelated oximates ara not rorm.ed. 

As tn the free. ligand chelation would lead to resonance 

between the structures. XII. and XVI. 

N • 0 

00
11 ~sn~ . 

=0 
. ~ 

' ' 

(XV) (XVI 

Two IR absorption involving both v (C ·;;; 0) and v ( C • N ) \-JOUld 

be once ag&in expeeted.1n the 1600- 1500 cm·1 -range. 

In the UV - visible spec-crum the eo-ordination by the 

0-atom with the tin 1s _ expocted to cause a large bsthoehromic 

shift of the B • and K - bands (45). · 

All products or tho red-green series mentioned earlier 

show moderately high intensity absorption around 560 " 625 nm which 

cannot be assigned to n - n~ transition of' the ni~roso group because 

of the high intensity (. of the order of 103 ) ; the intensity of 
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nitroso absorption being only 10 - 70 (45). 

These products are thus chelated oximates having· structure 

XV. Accordingly the 1r spectra shows· strong absorption at 

~1690 cm·1 [ v (C • O), coordinated to tin J • 

(b) Some selected compounds : 

(1) YellOtl product fo:r.med in the reaction or 1-nitroso~a-napthol 

with (ph3Sn)20 or the reaction ot_Pb3Snel with potassium l•n1troso-

2•napt hoxide # 

;r Tbe analytical data on this product suggests a molecular 

formula o;tt Pn4ChSng(OH)O [Ph. • - 06H5 ; Cb •-ON(O) c1dls]• 
The presence of a moderately short medium intensity IR band at 

~ ' . 

3610 em-"'" shows tho presence of · - OH ~rou.p atta~hed to tin a·tom 

(cf. Phaf:inOH). This 1s further supported by the preser1ce of absor­

ptions at 580 cm·1 d}.le to ~ (~.- 0). Presence or another strong 
. " . ·l . 

absorption at 685 em is indicat:ive of . Sn-0 - Sn. skeleton. The 

In spectt:'um of the compound is sho-wn in figure - 7. 

The UV ~ visible spectrum is very similar to that of tree 

ligand (figure - 8 and table • IV) Thus an ox:J.mate struc:-tur~ is 

1nd1cated. However, abaeuee of any bathochromie sh1tt as well as 

the comparatively weak stabU1ty of the-compound as suggested by' 

the effect ~f polar solvents and methanolic sodium hydroxide on 

-~ its uv • visible spectrum is indicative or only weak co-or~ination. 
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On thl!l basis of thatte ·data the following two structures mny be 

written for this compound. 

F·h OR 
\ / 

Ph•Sn•O•Sn•Ph 
I \ 

'.PH Ch 

HOl'lfever t Sb orcl~r 'tO account :ror the stabil~.ty of the 

distannoxane$ (it does not lead to higher polystannoxnnes by 

eliminet,.on of water) the structure (:li.'Vll) in it.tbieh - 00 is 

·co-ordinated to another ttn atom (preferably. the atom contai• 

ning the ligand since this tin ~tom will be more el~etron attrac-

ting dv.~ to its being bonded to two oxygen at·lms) 1s more p:r·e· 

fernble. 

Ph 
o-... / 

_.:~ Sn- Ph 
0 ...........---. ' 
., Ch 
:a 

(:X.Vli) 

0 



\ ' 

'· 

+ \ 



(11) ~-/nita polymer Qb·ta:lned fro:n cha reaction of l•nitroso .. g. 

naptho~ or Z•nitroso-l-nnpthol or diaeetyl mono oxime or alpha• 

benzil oxime wi tb t riphenyl tin aoetate : 

Re~eeions or triphenyl .tin aeetlite with n1troso napthols 

or Keto-o:dmes like diacetyl mono oxime and o(_ -benzil oxime 

furnish a ';>Jhite compOund \i.lhich coUld be formulated as a polymer 

• 0 • (tf)Ifs )Sn( OAo)•O•Sn(Cofis) (OAe) • 

(XVIII) 

where OAc is -ocOCHa. The ~trueture has been established on tbe 

basis or spectral study and elemental annlysis and its reaction 

with oxi.n~. 

The UV spectrum of the compound shows sav~ral absorption 

peaks in 230 • 270 nm region (sol vent ; clb~f'orm) which correspond 

very closely to absorption arising· due to benzene ring which are 

perturbed onl.y slightly in phenyl • tin system.. 

IR speetru~ or the compound is shown in the figure o 9. The 

. compound shows all the usual benzene ring v.ibrationand in pa:t"'tieular 

has a moderately strong band at 1077 cro-1• This band 1s ·assigned to 

a c -. H in plana dei'orlJlation mode and has been shown to be 
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characteristic of phenyl • tin group (52). The strong absorption 

at 727 cnt1 is assigned to out ot plano C - H vibration of phenyl 

ring~ 

•1 The presenoa or s·t;rang absorption around 617 em can be 

assigned to (Sn·O-Sn). All polystannoxanes are knouo to absorb in 

this region (53)~ The stro.-,ng band around 1600 cm·1 and 1550 em.·1 

must be assigned to Vas (·COO) as no other group in the systOOl is 

expected to show $Uch strong absorption in this region. The two 

values of vas (·OCO) indicates bridged acetate group, though 

--r- possib~lity or ionic acetate y,:roup. (51) can not be completely 

e:-\.cluded. 

· The presence of c6H5Sn(O)OJ:\c group has also been supported 

by its reaction with Oxina~ In. order to account ror all these 

ob,servatt•::>ns and· anal~~tieal data a helical structure (XIX) whe-re 

every third tin atom is bridged by ac~;ate group 1s tentatively 

suggested •. 

• 
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(iii) Distannoxanes o:r the type R:;ChsSnaO a 

Ce!1J.1 )3 SnBr furnish deep. green comp:)unds which could be formula• 

ted as n3ch3sn2o where R is either ~b or eyclo• CGall• or the two 

possibilities XX end XXI 

Or 

(Y.X) 

R 

" R ... Sn 
/ 

Ch 

Ch 
/ 

.. 0 - Sn - Ch 
~ 

(XXI) 

the later :,s to be pl."efel,red sine~ UV - visible spectrum shows the 

pr.ss0nce of t \ioO a bsor.pt ion bands at 395 nm ( sind~:. at> to free ligand) 

and 590 • 610 nm indicating presence ot two nonequ.ivnlent type ot 

(IV) Product ot the raacti0\1 of' benzoin onme ( eupron ·) vJi:th tri­

phenyl tin acetate ; 

The reactiot.t of triphenyl tin acetate ~ith benzoin o:;d.me furnishes 
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a white compound (m.p 232° ). l'l'le In speetrmn. or the compound 

shO\"Jn in figure 10 shows absettce of any absorption due to -on 
.. 

group indicating that the l1gr;md uses both the ·o_xime and· hydroxyl 
, 

H • atoms for. salt formation. i'resence of COO group is indieated .. 

b;! the abSOl"ption at 1555 em•l due to \)as (OCiJ). AS ;in l•nit·roso~ 

2-napthol derivatives, a strong absorption at 1075 ~-l, ascriba­

ble to \) (N • 0) ia observed. In addition, compa.rison ,,d.th the 

spectrum of the free ligand (fig - 11) shows. the presence or a 

net4 absorpt5.ot1. at 768 cm·1• This band ean be assigned to 

--t~ V a.s (Sn - Osn ). :i1ogather Hith the analytical data, these evidences 

~-,_ 

suggest the following str-v.cture for this p:rodUot. 

(SXII) 

It is inter~st;i.ng to note ·tha-t no absor~t1on du3 to C • 1'1 stretch 

could be observed either in the free ligand or i.n the tin complex., 
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Though no definite reason could be given for thi._s, it may b9 dUe 

to resonance of the type XXIII • XXIV etc. \<lhich may lower it 

H 
I 

Ph ~ C • Oh 
~':-, I . 
~-C • N • OH 

(XXIII) 

H 
I 

Ph • C • OH 
~I + 
~-;.c --N ; OH 

~- (V) Product of the react:ion of banz-oi\11 o~.me (cupron} with tri­

phenyl tin chloride ; 

The reaction o~ PhJSnQl with benzoin oxime furnish0s a while com­

pound (m.-pio250°). 

The I-R spectrum of the prodUct .(figure .. 12) is vary 

similar to that of XXII except for the broad absorption at;· 3380 em·1 

dus to hydrogen~bonded hydroxyl group and the absence of ·the v ( OCO) 

-1 absorption at 1555 an ' observed in XXII.- Analytical data a.11d the 

similarity of the spectrum \11:i.th that of XXII f:!Uggest th.e following 

strl~ctu:re for this product : 

/H--
/ - ... ~oH 

H 0. I H 
Ph......_ I _.---o------1 . . --- 0------ I /Ph 

c Sn---- -----Sn c 
I I o I I . 
c~ o o ~c 

Ph/ ~N---- ----. N ~ 'Ph 

(XXV) 
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As shown in XXV, the steric disposition ot the two OH groups are 

very favourable tor ll•bonding, thus accounting tor the broad 

absorp·ti.on at 3380 em·1• 

. (VI ) Polyst annoxanes a 

Polystannoxanes to~ed in the reactions studied do not fall 

into any genera~ type end as sueh their probable structures have 

been discussed under the corresponding reactions separately. 

The p:r-oducts of the reactions are so varied nnd compl~:x 

that 11.0 def'l.nite suggesti.ons regarding _probable mechanism is po~si­

ble i.n the present systems. 

Since 'the reaction o£ Pot·assiur4 l•nitroeo ... 2 ... napthoxide (KCh) 

· ~ich l:;h3S'1€:'l does not !'u:rnish the expect ~ed simple prOdUf.}t, vizv, 

PhaSnch, but leijdS to clea.vage ot· sn • Ph D~ bond, a nucleo .. 

philic attack a.t thtl tin atom which lo\<Jers th~ effect iv~· electro-
. b+ 6• 

negativity of the tin Htom and thereby 1.ncreasgs the ;-sn ... C ~ 

bond polt1r1ty is suegested. Probably tho elect !'On .trans~Ar from 

the ligand to th~ tin atQm in th~ initial step of th.e l•eact1on is 
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of such a Plagnitude t~t the earbanion character ot the carbon 

atom or Sn • C bond 1s increased to an extent where .it bs~omas . - . ., . 
labile. 

As already sl'lown l•n1troso•2•Qap~hol exists in the oxime 

:form w1 til strong 1nt~rnal hydrogenobonding with the carbonyl 

ozygen. As such the lone pair on the c;..x~me oxygen wOU1d be more 

readily availaJ>le for nucleophilic attack. The reaction therefore 

proceeds mO$t probably through an initial nucleophilic attack by 

the ligand as shown in XXVI (a) •. A slig_llt 

(XXVI) (a) (XXVI) (b) (XXVI) (c) 

R2..SnJ\OH + (11) 
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electronic rearrangement then leads to cleavage of the R group 

~ l XXVI ( b,c)] • Because or the steric requirements of tba approach 
~ 

of the ligand co-ordination bY .the c.arbonyl oxygen is not possible 

as soon as the R • group leaves. Iiowever, because of the presence 
.. 

of two highly electronegative atoms attached to the tin atom 
- -have. 

(Sn • 0 and sn-x), the tin atom \\IOUld,_trery high Lewis aedity, so 

t~at eo-ordination by water present in the system (moisture could 
. ' 

not be rigorously avoided in our systems) may take .Place rather· 

easily~ Unlike the carbonyl oxygen·of th$ ligand which can co-
) 

ordinate only atter the departure or R group followed by a steric 

·-t· rearrangement (rotation about the ti - 0 bond would bring the tin 

atom to a proper position for co-ordination as shown below). 

co-ordination 

XXVII (a') 

InitiallY formed derivative, 
eo-ordination with carbOnyl 
oxygen not possible~ 

. (12) 

XXVII (b.) 
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by fi20 is not hindered by uny special $teric requirement, so that 

it. may tak.e place even during l:j he stage ~-Jhen cleavage of R group is 

tall.ing place. 

, rr--oH 
II 

(13) 

lt is evident from XXVIII, because of its very ravoura.ble ster1c 

disposition the H-atom of the co-ordinated water molecule cen 

interact strongly with the NO group. This would not only hinder thfi 

rocation about the N - 0 bond ·necessary ror chelation, but slight 

electronic rearrangement as shown may lead to very facile hydrolysis 

leading to t;he formation of RtsnXOH. This compound may then react 

further with another molecule of 1-nitroso-2-napthol and lead to 

-~ further cleavage of sn-R bonds. Or alternatively it; may undergo 

condensation reset ion with another organotin molecule either through 
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the elimination ot liX or HaO molecule as shown below a . 

R3SnX. + Hch ~ ~SnchX +RH (14) 

~Snob.X 
H20 

M IF ) RaSn(OH)X +Hch (15) 

~Sn(OH)X .!!~ RSn(OH)Xch +Hh (16) 

RSn(OH)Xdl jtaQ) RSnX(OH ),_ + Hch (17) 

~Sn(OB)X 
_ ___, 

~Sn • 0 • Sf1Ra (18·) 
I I 

OR X 

\ I \ I -sn .;. ou + X • Sn • --7 - Sn - 0 - Sn • +HX (19) 
/ \.. / \... 

~Sn - OH + HO-Sn/- \... 0 s / +HiJ (20) ---7 - sn • - n • / " / \.. 

etc. 

Even the d:lstannoxanes formed may react further with the 

ligend leading to more complex molecules. In soma cases the ligand 

may act virtually as e catalyst f'or the cleavage of Sn • R bonds 

by water. !'he formation of phenyl stannoio ace·cata in the reaction 

of PhaSnOAc with 1-nitroso-2-napthol, 2•nitroso-l•napthol or 
diacetyl.· mono oxime pNvides such an example. 

Though the ease or cleavage of the Sn - R. bonds by l•nit roso-

2-napthol or more ganerally.speaking 1,2 diketo mono ox1mes could be 
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explained by the above. schema, the end product could not be pre• 

dieted. At this stage 1t may only be said that the cleavage till 

a stable· product, 1.e., stable towards nucleophilic attack by . 
water, is formed. 

Though the a'b!.lve mechanism has been discussed with l•nitroso-

2-nepthol, the arguments apply to all ligands containing the struc­

-··r.ural unit XXIX, 1.e, to all 1,2 diketo mono O)Cimes. 

JN • OH 
./ ::;.0 

I I I ' 

It is ther€lfore not surprising to see that both diacotyl mono oxime 

CHaCO .c(-::: NOH} .cHa .and o<.. benzil oxime lead to same type of polymeric 

products w~en reacted with triphenyl tin acetate and tripllenyl tin 

chlo.ride. 

In order to .t'ind out whether the Keto group in XXIX and the 

consequent con3ugatfon extending <:>ver the entire m:>lecule is essen­

tial i'Ot" unusual reactivity, benzoin ox1ma (cupron) XXX wa~ also 
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Ph • C • NOH, 

. .J 
Ph • C • OH 

··I· 
u 

reacted with triphenyl t:1.n chloride and t:riphenyl tin· acae·ate by 

refluxing 1n benzene. In both cases, distannoxanas of similar 

struetures XXXI and XXXII are formed. It may be noted that all 

c;in•phenyl g!'oups are cleaved and the ligand acts as a bit'unetio­

nal gx~up. However, unlike in the reactions involving ligands of 

the type XXIX, no polymeric products are formed. It appears that 

presence 

N N~ 
Ph- c.-7 ..........._o. o/ ~c- Ph 

I · I ,........o ......... 1 . I 
Ph • C........_ ../'Sn Sn ~ ..,........c • Ph 

H
I o /b~, . -~ o I 

H/ 'H~ ll 

(XXXI) (XXXII) 

~ or the delocalized system 1n XXIX makes it more effective eompared 

to XXX as rar as cleavaBe and polymerisations are concerned. 
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5. Experimental details and identification of products. 

All solvents were purified and dried as described in Vogel's 

practical organic chemistry (46}. ·rhe petroleum ether uset throu­

ghout the investigation bad boiling points ao0~ so0 • 

l•nitroso-2-naptbol (Fluka A.G.Switzerland} \<Ias reorys­

tallised !·rom petroleum ether, m.p. 106° [lit.(46) 106°] which was 

used ;in a number or reactions. rriphenyl tin chloride (I•'luka A.;G. 

fh~itzarland) was recryst.allised from petroleum ether, m.p. 1ooO 

L lit •. (47)lD:•P• 106°] , which 'las used for the preparation of 

triphenyl tin acetate, m.p. 121° L li't (49) m.p. 1:21°- 122°]1 

b1s triphenyl tin oxide, m.p 122° Ll1t (49} m.p 123°- l24°]and in 

many reactions~ Tr1 c.yclohezyl tin bromide (oarrol products, 

llew York), m.po 7f» [(lit (47) ·m.p 77°]and tr1butyl tin ahlor1de. 

were used without further purification. Ethyl ~ethyl katons and 

n butyl nitrite were purii'iea by redistillation. Tile rormer was 

· dried over t-igS04 • These two chemicals ware used tor i:;ba prepara­

tion or diacetyl mono onee. Benzil (B.D.H) m.p 94° [lit (46) 

m•p 94 • 96°] without purir1cation was used for the preparation of 
~ . ,· 

alphabenzil mono oxime. Benzoin (.B.D.H) after recrystall1sation 

from dUute alcohol m.p. 137° [lit (46)m.p. 13,.,. ] was US$d for the 

preparation of benzoin oxime (cupron). 
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( 1) Preparation or bis ( triphenyl tin) oxide , 

Bis (triphenyl tin) oxide was prepared by the reaction or tri­

phooyl t-in chloride w1tl:l sodium hydroxide (48 ). The crude solid 

separated rurni~ed b1s (triphenyl tin) oxide, m.p. 122. [l1t(49) 

m.p. J.?fll- 123°] on repeated rocrys·~nll1sation f'rom a mi~ture ot 

petroleum ether and ben.zene. It was dried in air and finally 1n 

vacuum at room temperature •. 

( 2) Preparation of t~1benzyl c·in chloride a 

Tribanzyl tin chloride was prepared acco_rding to the method of 

tichm1tz - Dumont etat (50) and was recrystallisad from acetone, 

m.p. 142 [lit. (50)m.p. 142"- 144°]. 

(3) Preparation of triphenyl tin acetate ' 

Tripbanyl tin acetate was prepared by reflux1ng triphe~yl tin 

chloride t>~ith drY potassium acetate in methanol. The erude product was 

purified by recry:atallisation from petroleum ether, m.p. 121° 

[lit (49) m.p. 121°- 122°]. 

(4) Preparation of potDss1um l·ni~rosoD2-napthoxide & 

, potassium l•nitroso~2-napthoxide was prepared by rafluxing 

l•nitroso-2-napthol \i1'til potassium hydroxide in methanol. The_ green 

c:i>Ude p~duct furnished shining green crystals, m.p) 360~ d.P(200° 

on recrystallisat1on from methanol. 



(5) Preparat:i.Qn of diacetyl n10no oxime a 

D1acetyl mono_ oxime ·was prepared b:t the method described ·1n , · 

vogel's practical organic che!lli.stry (46). For this preparation· 

ethyl methyl Ketone was treated l13ith n•butyl- nitrite in tho 

presence or little hydrochloric acid th~ treated w1th-eoncentra• 
' -

ted NaOH solution when sodium salt of diacetyl mono oxime was 

produced. T ~e sol~tion furnished crude di~1cet;yl mono oxime on 

tre3~ment with ice cold hydrochloric acid. The crude product was 

purified by recrystallisa·cion from petroleum ether and dried in 

vacuum for twelve hours, m.p. ?5°- 76°[lit (46) m.p :76° J • 

(6) Preparation of alpha benzil mono oldme a 

Alphabenzil mono oxtme was prepared by a method given in the 

practical book or chemistry by Vogel (46). Pure benzU was trea,ted 

with hydroxylamine hydrochloride at a temperature below • 5° • 'l'o 

- this mixture was added a strong solution of sodium hydroxide below 

0° and shaked for 90 minutes. Crude oxime was precipitated by 

. acidification with ·glacial acetic acid. Crude product was purified 

by recrystallisation from dilute alc.obol then from bonzene. It was 

dried in vacuum for 12 hours; m.p. l40Q[l1t (46)'m•p 140°]. 

(7) Preparation or benltoin oxime (cupron): 

Bsnzotn oxtme was prepared by reflU4~ng benxoin w1~h neutra~ 

lised hydroxYlamine hydrochloride in dilute alcohol (46}. The crude 



.~ - 121 .;. 

product was purii'ied by recrystallisation f'rom dilute alcohol end 

~- diethyl ether, m•:P• 150° [lit (46), m.p. 151°]. It ~as dried 1n 

vacuum for 12 hours. 

(8} lieact1on or tr1phenyl tin acet'ate VJith 1-nitroso-2-napthol s 
•u a =---

2.4 gms or tripbenyi tin Acetate was refluxed witb 1.2 gms or 
l-nit;roso;..2 .. napt~ol in 100 I3l benzene for seven hours and then 

allowed to stand overnight. A red· solid (i'.ag gnis) crystallised 

out which was filtered, washed repeatedly with hot benaene. The 

solid was then boiled with cblorof.orm and filtered while not. A 

white solid crystallised out on cooling. It was washed with col~ . . 
pyridine and recrystallised from chlorofo~ ·(SA). The residue 

(l.l gms) after separation of the white compound was washe.d thol"'U• 

.ghly with hot chloroform, then recr,ystallised from benzene a pyridine 

mixture which furnished a crystalline red compound (8B). · 

The original f'1ltrate was treated t-sith excess or petroleum 

ether when o.· 5 gms of a viole't coloured compound (BC ) oryst allised 

out, it VJas filtered, washed thoroughly·· with hot petroleum ether and 

recrystallised !rom benzene • petroleum·ether mixture. 

The final filtrate furnished agreen (BB) and a yellow (BE) 

product upon concentration followed by controlled addition or 
;t. pet1~leum ether when the gree~ compound separated out leaving 

behind the yellow compound in solution. l'he green traction was 
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purified by repeatedly dissolving in benzene and reprecip1tat1ng 

wit n petroleum ether. The yellow i'ra<rtion was purified in the 

similar mariner. · · 

It may be no~ed that the yield of the white compound (SA) 

in creased considerably on decreasing the proportion of 1:-nitroso .... 

2or.ta.pthol. 

Evidence .for the cleovage of Sn •. Ph bonds. a Formation of bsnzsne 

in the reaction 

The reaction of tripllenyl tin acetate with l•n.itroso-2-

napthol was carried out as before in speepure diethylether, the 

solv:ant was then distilled out. Spectroscopic examination of the 

distillate showed the presence of benzene. Blank experiments under 

simUat• condi.tions did not show any benzene. 

Identification o! SA 

The lR and UV siiCtra ·or this compound have been discussed earlier 

(under the section •structural aspects or the products•) whera the 

presence or phenyl group, two types ot acetate group and sn-o-sn 
pkeliton in the compOllnd have been suggested. 



Reactioo with on,ne : -

On boiling with ox! ne 1n ~tha~ol the compound afforded a yellow 

compound (m.p., 242j._ '1~he compound has been unambiguously 1nde1t1• 

i'ied as 
·' ' 

' ' ' ' 

[
(Jx • CgH6~N )Q •] 

OAc• CH3Cv0 .• 

from its elemental analysis and by its preparation through other 

-~ reactions, e.g. 

\0 
PhSn(Ox)aCl + AgOAc •. ~~h~~(Ox)2~A.c + t'lgol. 

····~ 

The format ion of· PbSn( Ox_.)e(>I\c establisheS. the presence of­

PhSn{O )OAc group 1n the molecule. 

(21) 
' 

'l'he polymeric nature of the material is shown by its infusi­

bility as well as insolubility in the com~on organic solveJ;lts. 

The only structure consistent wi·th all these observet ions 

and elemental analysis ~ggest the following polymeric structure: 

I 
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Analytical data 1 

Found ~ ·c; 35.09~· 1 H • 2.95% ; Sn • 42~83~ 

Calculated ·ror· · CsH8sno3; c • 35.4'7% ; H • 2.9e,g 1 sn • 4,3.85$ 

~lthough a definite structure can be proposed only by a 

detailed X ray analy~is, structure X..Y ... XIII in. w~i~h every third tin 

l:ltom is bridged by the acecate group is tentatively sugges·tad. The 
. . . 

other tin atoms may be tetra or pen·ta eo•ordi~atad depending on 

whether ·the other acetate group is ionic or chalating. Such a 

structure is very favourable in view of the 1dOO.'t1ty period or 
0 

triorgano tin carooxylates '!tih1cb is lC A and which have analogous 

structure (53) 
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Although NMR spectra would have been of great help 1n dist~gui• 

shing tllEi two structurally· non equivalent acetate groups, this 
' . . ·.:. 

could not be done due tO the lOW SOlUbility Of the. compound. 

I dent U'icat ion of 8B ...... ) . 

This produe·t is slso 1n:f'u~1ble up to 360° and insoluble 1n the 

common organic solvents. It is soluble on.ly in J?Yridine. 

IR spec~rum or the compound 1s Shown in the figure ··13. 

The presence o:f' broad, medi~ 1ntens~ty banda around a600 cm·l 

and 3350 cm·1 sllows the presence ot two nonequivalent hydroxYl 

groupe. '.rhe broad and strong ebsorpt~on at 586 cmcol is .dUe to 

v (Sn • o) (54). The presence or tin • phenyl group is supported 

by t:ha usual benzene ring· vibrations and 1n partieular by the band 

at 1077 cm·l (52). 

On the bas1s of the above. observations and elemental analysis 

the following structure seems most probable 1 

OH H 
I ~0~ ,.,.,OAc 

• sn sn 
·1 ~o,.............l· 'oa 
Ch H Ch 

XXXIV 

f Ch •• Cl()Hdf02 •]· 

L OAe • cn3coo -



~ .. _. 1 

I,-.. -·. 

et'l: ........ 
' ~:;.--\~ ' 

... ; ' 

.-. 
' '•' 

' - ,. 

Figure • 14 a Eltc-r•rontc absorptiOn spectra of ·[Ph(Cb)(OAc)~n J 2o 
(XXXV) in 

_Chloroform a ............. . 



.,._ 

- 126-

fknalysis found I C iii 43"7116 9 ll iii 3"32 ~; fi ii 3·67·:;6 J Sn e 30"5" 

Calculated ro:r 

The stability of the structure may be attributed eo strong- intra• 

t!t)laoular Sn ~ OH Co-ordina'Cion. 

Identi.fication of 8C 

The violet eoloured solid 1s infusible upto aeo0 • lt bas moderate 

solubllity in benzene. 

(1)· UV • visible spectra : 

':fhe eleetr'->nic spectra of the_ compound 1n t~etnanol and eholo:ro­

fo~ are Shoun in the figure • l4a The stability and large 

bathochromic shift o!~ the largest wave length band compared to 

that in the tree ligand indicates the presence of e.hela·tst'l 

l•nitroso-2-nspthol group. 

( 11) IR spectrum • 

·1he following assignment is possib~e for the major IR absorp• 
\ 

t1ons • 
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'.Pha presence. or tin•phenyl group is. ~ndicated by the absorption 

at 1077 cm•l (52). ~he ~trong abaorption at 580 -em·1 !Uay be sss1• 

gned Vas (Sn·O·Sn) as Sn-OB' band is absent (no hydroxyl. absorp• 

t1on) 

Ths abova observatio~s an~ elemental analysis are consis• 

tent with ·the rollowing structure : 

Ch Ch 
1 r 

• sn • o - sn • c6Hs 
I I . 
ococa3 ocoOR3 

Analysis found t. C • 50'47%; H • __ 3·4~~; R • 3"'36::; Sn • 26·9~ 

Calculated for 

c36 H28 N2 09 Sn2 a C • 4D'7Jb ; H • 3'2~ ; N • 3'23$ ; s~.;- 27'35$ 
'- ! . 

··"' The solids .9D and BE are coloured green and yellow respectively. 

Both of these compounds are :CairlY soluble in the common solvents 
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bUt are 1nfus1ble upto 360° .·These compounds a:re probably polymeric:~ 
howev~r they could not be identified beeaus~a (~) These were obtai• 

ned only in extr.emely lovt yields and ·(11) composition or the pr.~duets 

were VE1riable o. -:: 

(9) Reaction of triphenyl tin chloride w1th 1·~1troso-2•napthol ; 

4 gms of triphenyl tin chloride with 2 gms or l•n1troso•2•napth.ol 

was retluxed tn about 100 ml benzene tor seven hours. On standing 

.::;t- overnight a greeni~h bl~clt compound (2.55 gms) ·crystallised out. 

It was filtered and the fU·trate on concentration fw:tnished an 

additional quant:i.ty (0 91 gms) of'· the same compound. fhe solid (9A) 

was wnstied thoroughly with hot benzene and recrystallised from a 

mixture or benzene and dimethyl rormamide. 

The fil'trate af~er separation Of: 9A was treated with petro­

leum· ether when 9•78 gms or a green coloured solid (9B) \'las separated. 

It w~s £1ltered and washed thoroughly with hot petroleum ether and 

reo:ry!$tallised from benzene - petroleum ether mixture. The :filtrate 

furnished l • 2 gms of a, yellot<~ p~oduct ( gC) on · e<)ncent rat 1on., followed 

by controlled addition of petroleum ether. The yellow cornppund li!'&S 

dissolved in minimum volume of benzene and then reprecipittrted with 

petroleum ether. Pur1:!'1eation was achieved by repeating this process. 





~-

The final 'fil·trate was evaporated to dtlyness when unroac­

ted l•n1·~X'OS0•2-napr;hol. was recovered. 

Identification of 9A 
.,_.llfftJ _. ._. 11' 11 • ..--...._....... 4 Bll!lll.l ......... • t'? .. 

The compound ( "9A) has been ide;ntified as a polystannoxene deriva­

tive on ·the basis or following observations • 

(1) It is infusible upto 360° and insoluble in the com"!lln solvents, 
-

but sparingly soluble in pyrid1n~ and Dt~. 

(ii)Heaction with mercur1e chloride ; 

Tha compound was rei'luxtH:l ~~~:tth ·mercuric chloride in ethanol for 

hall' an hour and filtared. The filtrate o~l cooling :!'urnisi'lod a 

flaky 1.-~ltite solid. l'he solid has been unambiguously identified as 

phen:rl rut>reu1•:lc ehlo:rids l'rom its meltine point (m.p. 247°) nnd 

mtxed melting point with auti.leilt ic compound.. The formation of 
. ' 

phenylmerou.ric ehlo:ride establishes 'tha presence or phenyl group 

in the molecule. 

( 111) IR Spectrum : 

'l:he IR spectr.um oi' the compound 1.s £..hown in th.a figure - 16. The 

strong and very broad ir absorption around 3400 cm.·l indicates t.he 
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presence' of a large number of hydroxy-l groups, which are probably 
'. :--· 

co-ordinoted or h1drogen bonded. The presence of & very strong 

and broad absorption around 580 em·1. [\)as (Sn-0-sn)] is sugses• 

~ ive or polystannoxane structure. 

Structure XXX'JI is centiatively proposed on the basis of 

these observations and elemental analysis. 

en on Ch 
I l 1 

eeas·- Sn - 0 - Sn - 0 - sn - IJR 
I I . I . 
c1 oa Cl 

n!!G 

Anf3lysis round a c ~ 16•s2$ ; H • 1•aat ; N .- 1·a~ J Cl • 4~1~ 1 
.sn • 52•se% 

Ca.lculat ad !or 

c 26 Hso 024 N:aC12 Sn8 1 C • 17•591,;; U • 1•69~ 1 N • 1•00~ 

Cl • 4•Q~ ; Sn •. 53•53$ 

On boiling the compound (XXXVI) with ox1na in etha:qol the compound 
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a!'fo:rded a~ yellow crystalline solid which has been identifiad as 

( Xit.t'i.VII ) on 

(XXXVII) 

the 'bas:ts or elemental anal1sis and IR spectrum. 

·;, 

tb 
I 

This is consi.seent with the presence ot - sn - OR terminal group 
l 
Cl 

in the molecule. 

In the absence of molecUla~ v1eight the value of •n• could 

not be obtained precisely. kle have however, taken this value oi .. •n• 

in obtaining the molecu.lsr formula tilhicn matched most closeJ,.y with 

·r;;11e elemental analysis. · · 

Identification of 9B 
-------------------
The eompeund has the following characteristies 1 
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(1) the compound is sparingly soluble in com~on solvents and 

infusible up to 360°. 

(11) lR Spectrum a 

The presence of sn-o-sn skeleton is indicated by abso~'t1on 

•1 at 607 em (53). Presence of phenyl group is also indicated 

by the presence of usual ring vibrations. 

Analytical data suggests the_molecular formula Pb3chasn2o 
which may be written either as XXXVIII or XXXIX. 

XXXVIII 
~ . XXXIX 

Calcu.la,~ad._for. 

Ot ·ehe ·two the later is to be prefex-red since no tripheriyl tin 

ox1nate could be isolated by refluxtng with oxine in ethanol Which 
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is .expec·ted to be i'ormed if the structure XXXVIII 1s correct. 

(10) Reaction of tr1ben~l tin chloride with l•nitros0•2•napthol. 

4"2 gms of tribenayl tin chloride was refluxed witn 1·7 gms of 

l-nitroso-2•nnpthol 1n 75 ml benzene for seven hours. Gradual 

addition of petroleum. ether to the green coloured solution 

precipitated 2·1 gms of a greenish yellow campound (lOA). 

It was !iltered and ·the filtrate was con.centra.ted and followed by 

the addition o:r petroleum ether. ·rno process was :repeated when 

a further crop of 1·57 gms of the same compound (ltfA) (m.p. 

230°C) was obtained. The solid was dissolved in minimum VQlume 

or benzene and reprecipitatad with petroleum ether. Purification 

~us achieved by repea.ting this process. 

The ftnal filtrate on evaporation to dryness atfordad a very 

small amount of unreacted l•nitroso-2-naptbOl. 

Identification or lOA 

The graoniah yellow eompound exhibits the following characteristics 

t1) It is sparingly soluble in common solvents, but almost insoluble 

in carbon tetra chloride 



------------------------~~ --------·---~~---·------

I 

----f/f- I 
-I 
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(11) It melts at 230°C~ 

(iii) UV and visible spectra : 

The compound shows a sharp absorption band at 232 nm, a shoul­

der at 275 nm and a broad absorption of moderate intensity at 

330 nm in methanol (Table-IV)• The.absorption spectra is very 

similar to that of l-n:l:-troso .. 2..,napthol and other yellow colou­

red derivatives obtained in the present study. The. close simi­

larity of the absorption spectra of this compound with that of . . 
l-nitroso•2,~napthol is suggestive of the prest3nce of oximate 

· structure since the later is known to exist almost exclusively 

in the oxime form (see discussion). 

( iv) IR spectrum : 

The IR absorption spectrum of this compound is shovm in the 

figure - 16. Presence of hydroiyl group is shown by the broad 

and medium intensity band at 3250 cm·1 • The broad absorption 

around 565 cm""1 :may be assigned to v (Sn-0). 

The following structure may be suggested on the basis of 

·elemental analysis and other data : 

Bz H 
1 K"o~ /Bz 

HO - Sn Sn 
I '- 0 ./" --:-- Cl 
Ch 

(XL) 
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Calculated for 

An intramolecular sn~OB • Sn co-ordination is postulated co account 

for th.e lowering of V (OH) and the stability of the compounds 

towards further polymerisation. 

~~. (II) ·Reaction of tricyclohexrl tin bromidG with l•nitroso-2-napthol • 
.:: ......... , 

' 
4•5 gms of tricyclohexyl tin bromide with 1•a gms or l•nitroso-2-

nap~hol was refluxed in 100 Ml benzene for seven hours. On stan­

ding 2•1 gms or a green compound (llA) crystallised out. It was 

filtered and recr:tstall.isad from benzene. The .fUtrate on con(!en• 
,Y 

' . 

tration and gJiadual f1ddition ·of petroleum· ether furnished 1.2 gms 
. ' ' 

of a green compound. (llB). The green compound was .Purifie·d by 

repeErtedly dissolving in benzene and ·reprecipitating with. petroleum 

ether. The filtrate af'forde<! o··s gms of a yellow compound ( llC) 

on concentration followed by the adqition of ·excess of petroleum 

.:~· ether. The yellow product was purified by washing with hot petro­

leum ether and recrystallising from benzene-pet mixture •. The final 



Pisure • 1"1 a Elect:onie abtorpt!on. sp•ctra ot cye(Cb)Sn.o-sn(Cy)Cbg 

.(m·t) #.n 
./ 

~ethanol t...------
Carbcin tet :rSf.oblor:tde a ................... . 

eetb.anol/BaOH • ---·-· d .,. 
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filtrate was av~pOI'?ted. to dryn~SSe· The residua· ( 1•1: gms) "waS 

unreaeted l-nitroso-2-napthol a.dmixed with the products which 

coulci not f'urthet~ separated. 

Identification or llf\ 

~he tntense green compound has tho following characteristics a 

(i) "l'he compound is infusible upto 360°. It is moderately soluble 

4- in the comrron solvents. 

(ii) UV • visible spectrum : 

'£he electronic spectra of the compound in methanol, ehloroform, 

carbon tetrachloride and DljJSO are sho•.·ln in the t'igure • 17 ( table•IV ). 

The compound shows a moderatelY intense absorption osnd in 

580 - 600 run region. Several other absorption bands at 255 nm, 

34.5 nm, 400 nm . and a shoulder at 270 run are a.lso present • As ean 

be seen the absorption spectra is rather 1n3ena1t1ve to solvent 

polari-t;y and even methanol1c NaOH does not pr.:>duce any marked 

change. The great stabUity of the syste:n is ind1eac1 ve of a strong 

chelated st%'Uctur9 1nvdlv~ng the l.•n.it~roso-2-na.pth.ol gTOllP• 
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(111) Ill spect11Um ·a 

For this compound the presence· o£ sn-O•Sn lin}tage is indicated by IR 

absorption at 768 cm·l (54;55',56) and 570 cm•1 (54) [ v aa(Sn-0-Snl] 

Elemental analysis suggests thG·tollow1ng structu~ea: 

(XI~I) (XLII) 

1"~he stability as 'l::ell as the l.~.rga bathochrorttic sh1.ft of the 

longest wava length suggest the p~esance or ch~lated l•nitroso•2• 

napthol • 

QL the two structures XLI and XLII, the later is so be 

praf el"l"ed since ·~he ·uv-visiblG spectrum sho-ws ·i;;he presence or two 
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absorption banda at 395 nm (similar to free ligand) and sso-aoo nm 

respectively indic?ting the presence of two non equivalent type 

of ligands. 

~~:he products 116 and ·11e co:uld not ·be septjrated and purified. from 

the admixed un:reacted ligand and therefore could not be ident if1ed. 

(12) Heaction of b1s (tr1phenyl tin) oxide with ·l-n1troso-2 .. napthol . 

'l\o a. solution or a·s gms or b1s (triphenyl tin) oxide in 50 m1 
.. 

benzene was added a solution of 1 gm or l•nitroso-2-napthol in 
-· 

50 ml benzene. The solution w~s then rei'luxed for half an hour. 

To the solution excess oi' pet;roleum ether was added when a yellow 

compound (12A) erystall1sed out. It was filtered, washed with 

pet :rol.eum eth.er and f !nally rec.ryetall1sed · trdm benzene .. petroleum 

ether mixture. On :rurthe:r concentration and addition of petroleum 

ether the filtrate furnished Cl:ln additional quantity or the same 

co.mpound (decomposition point 160° ). Tlle process or concentration 

and add it ion of petroleum ether wqs repeated several times t:hen:. 

further crop of (12A) was obtained (total yield 3 gms). 

The final filtrate gave a small amount of tar._;ry solid on 

eomple~e evaporation which could not be purified • 

. ' . 
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The co-:npound is identical with l3A whoes . structure ha.s been d1s~ 

cussed earlier (under the section • structural aspects of the 

procltiiC'tS1 ). 

The suggested sc~1cture (XLIII) and the elemental analysis 

are given below t 

. Ph • CeH5. • 

Ch iii CloH6 }102 • 

(~'tLill) 

rmeJ.y~;s1s fout'ld e c 

Calc';.ilnted :for 

(13 Re~iction of ~tn•iphanyl tin chloride with potassium l•nit:roso-2• .. .....__._.~ ..... ...,.......... •• .......................... .• • lilllq~·-· ... ~.. 1 ··~,..., - " ..... !!' ..... 

_. napthoxide • ....... ~ ............... ~ 

·-
~- 1'o a solution of 2'6 gms t;riphenyl tin. chloride in 200 ml methanol 
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was added 1·4 gms of pOtassium l-nlcroso-2-nnpthoxide (sparingly 

soluble potassium l•nitroso-2-napthoxid.e quickly dissalvea with a 

colour change rrom green to yellow). The solution wee than ratluxed 

for two hours on a water·bath and allowed ~o stand for two hours 

when 1·23 gms of a yellow crystalltne compound (13k) separated 

out. It was" fUtered, wa.shed with cold methanol, and finallY 

recrystallised from benzene • petroleum ether mixture. On further 
Q 

concentration the filtrate furnished another crop ot: 13A under 

hot condition (impure, 1"70 gms ). This was recrystallised from 

6 pet-benzene mixture. The fUtrate ga.ve 0.4~ gms o!' a ~hits solid 

on fut·ther concentration, lt was filtered. 1'h1s solid .was identi• 

fied as potassium chloride. The final filt rata afforded o•21 gms 

or a tarry residue on complete evaporation. 

Ident;if:l ca'tion or l3A .. . .. ·--·------....... 

The compound ho.s tb,a following charac te:r1s~1cs : 

(1) It is sparing~y ~olubl.e in_ com!non. solvents, but somewhat mo~e 

soluble in benzene. 

· (11) It decomposes at 160°, ·though infusible up co 360°. 
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Electronic spectrum, IR spectrum and o·ther eharac~eriat:tcs bas 

b~en discussed under the i$eot:1on, • structural aspects of' the 

pr.:lduct s• • 

On the basis of elemental analysis and spectral data the 

foliOvJing s~1·ucture is suggest eel.! 

t:2E_thonde .. ·-

Ph~ /0~ /Ph 
Sn Sn - Ph 

P/ ""(?! ~Cb 
H 

(XLIV} 

~ a•G gms of tri.benz~ .. l· ·ti.n chloride was refluxed with 1· 8 gms of 

por.nssium l•nlt;roso-2-n.aptho~ide in 200 ul i'!lethanol. for 2 hOUi"S. 



_,._ 

~-

IOO 

o "'·o • • •· e • 

-------- --------------------------------------------------

Figure • · lB ; Intra reel speetrnlil of (XLV) 
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~ 0·2 gms ot a solid separated out and filtered off. The filtrate 

furnished 1· 25 gms o£ a green crystalline compound (l4A) on stan• 

ding ·:ror three nou::s. It was filtered, ~rashed with hot methanol and 

purified by dissolving tn banzene and reprecipitating with petro­

leum. ether. On further concent·ration the filtrate afforded a 

mixture or K~l and the green compound ( 141\). The. process was rspea• 

ted several times when finally o·a gms or Kcl and o•72 gms of the 

green compound were obtained. The final filtrate on evapora tion 

to dryness gave anreacted l•n1·t ros~-2-napthal.-

Identification of ~4A 

The compOund has tbe !ollolfJing characteristics : 

( 1) ~rhe compo·und is infusible up to 360° 

( 11) It· is sparingly soluble in common solvents, but moder#.ltely 

soluble in pyridi.ne. 

(111) lit spectrum : 

The IR spectrum o! ~·he compound is shown in the figure - 18. A very 

str(mg and broad absorption. around SSCO cm·l is indicative or 

\ 
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hydroxYl groups. The compound sl1ows ir absorptions corresponding 

to benzyl groups. The absorptions ~t 1080 em·1 (52) and 727 Cl'll•l 

are assigned.to C- H .in plane deformation.made·a~d·out ·or plane 

vib:retion or pheriyl group raspeetively. A very broad ··and strong 

absorption at · 574 ~-l 1nd1cotes the presence ot a polyrneric 

sn-o-sn skeleton in the molecule (54). 1~h1.s is also sUpported by 

the infusibility and extrem~ly tcni solubility ot the oQmp::mnd .. 

However, th~ b~tter solubility ·or this compound ~,n· pyridine, a good 

hydro gao bonding sol,ant, is' sugge~t.ive c.tf the presence o:r large 

number Of .. O.B. grouJ~$ 1n the molecule~ 

Oo. the basis of' these considerations and tha &liC1aental analysis 

.. 0 -

(J~V) 

-

B~ • CeBsC!i2 .. 

c:rt • c1~Io2 .. 

c31 1137 o12 ws.n6 ~ c • 26•44% ; H • 2·03~ ; 1~ • t>•!i.fs;~~ i. sn • so·~ 
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•n• could not be determined ~Y molecular weight an4 as such ita 
-, 

. ~ value· is obtained !l'Om ·the elememtal analyaie. 

( 15) ~!'-ctio~ or :r~~utyl tin ch~r1~e ·with P2t&s!5!~ l•~ttroso-2.: 

na.pt hox1de 
-""" 

To a solution or 3 ·2 gms_ of tributyl tin chloride in 200 ml methanol, 

2•1 gms oi' potassium l•n1troso~2-ne.pthoxide was added. It was then 

refluxed tor 2 hours.· fhe solution was then concentrated. to ·a small 

volume when o•e5 gl.llS oi" potassium chloride ·tsaparated.out which 'ilas 

-~ fil~etsd ot~f. The filtrate wnu trested i.iith an excess ·:)f petrolet.!:D. 
"-..--

(Q4!l grne} t?.fnl"a~ed qut. It was i'iltez~ed1 trea·~~d ~itil betlzene, 

insoluble Kcl wae i'ilter~d oti' and the green comp::.und (lSA) was 

x·eprec1~1't:atad \!lith petroleum ethel'• The compound was purii'iee by 

repoatedl~r disSC~lving 1n benmena end rep;recipitHting with peti'O• 

leua1 ether. 

J.'he filtra·te after separation or l5A furn!cllGd 1! S gms of a 

brow c~loured compound ( 15&) upon eoncentrntion. '2.his compound was 

filtered, washed ~epeatedly with peuroleum -ether an~ then recrysta• 

111aed f1'0m. bt!nzene-pet mixtur-e;. 

Ident1.ficntj.on or .15A ... _.... __ _._. .... - .............. ~ ............ 

The comp~und has ·t;be following c~aracteristies I 
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( 1 i) It is modeJ:ately soluble ~"1 ben~ene 1 sparingly soluble in 

common solvents. 

(iii) UV visible spectJ.'wn t 

'l*he electt>onio spe·ct:rum or the compound is shottm. :tn the figt.:tre - 19. 

The compound. ahows a. moderatelY' intense absorption at 570 nm 1n 

mathenoJ. 8.\l(l at 615 nm in carbontetracbloride, witb shoulders .a·t 

.310 nru and 320 nm resp~et~.vely :tn mfZ!thanol and carbontetrachloride. 

The spectral pe.ttern is similar to that or the gra$!1 compound (llA) 

obtrd.ned from tr1cyclohexyl tin bromid~:J and l~n1t~so-2•nopthol. 

The large bathochromic ahitt or the longest wave length suggests this 

compOund to contain chalated l•nitroso-2-na.pthOl group. 

( iv ) IR c;pect rum • 

The compound snows IE absorptions (f'igu.re • 20) corraspanding to . 

hydro}Wl gra;;;up ~n.d sn~o~sn skeleton. A broad and med1um int oosity 

band around 3250 cm·l .1$ indicative of hydroxyl. group. Tb.e presence 
. •l. 

('f.: ot a b!'oed, ·medh~.m intensity band around 570 em indicates 

Sn • o - Sn linkages (S4) which is supported by the pr0.sance of 

~- sharp ir absorption bands at 760 cm~1 and 773 em •l" 
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The following structure is consistent with the elemental 

analys~s and spect~al data. 

au 
I 

Gh -sn o o 
1 
OH 

Cal~ulated for 

Bu. 
I 

~ sn - o -
I 
ftU -4 

(XLVI) 

(t1.i) UV .. visible speetrum & 

Bu. 
I 

sn- ch 
J ' 
OH 

Bu .!!. C4It co 

en !! c1o l{G u~ -

. The compound shows a eiharp absorption ·,band at 228 nm and ·two 

I 
I 
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shoulders at 280 run and 330 nni. The pa tt em of absorption is similar to 

l•nitroso•2•napthol and those of yello~ compounds obtained in tho 

present study • .t-ioreove:r the position-of absorption bands remsins 

unchanged in DMSO indicating strong co-ordination tlith the tin 

atom. ·rha electronic spectra is shown in the figure • 21. 

( iv) IH spectrum : 

'I'ha lR spttctrum of the c¢mpound shows the pros€t!.ce or sr;.-o.sn 

linkage (610 cm·1 , 57a cm·1 ). 

~he compound 1~ identical ~itn the compound prGpared by 

Hehrotrn etal (44) by the :raaction or dibutyl tin dichloride with 

l•n1t rono•2•napthol. 

EJ..emen·if€51 analysis corresponds to the formula XLVII 

(XLVII) 

.~- Calculated i'or 

- I 



lf'igure 

I 
-' 
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( '/::!) R t · ot · i h nul tin : chlOI'ide with di.acotyl monoox:tme. J..u .eac 'l.Of\ '(;)? p a ... ..,_ ...... ... "'I • __ ....... T _ __, ........ ,._, • ·-·· .,. .. ~...,......_,~ ·~a-n 

3'8 g::us o:f tr1phenyl ts.~ chJ.ari.d$ w~:;v5 :r.eflu,::r.ed. with .1·1 @11s of 

diaeetyl monoo:rl.m0 :tn 100 rnl benzen.e fcl'r aE:r~H~n nou:rs. Tl'le white 

solid (0·"(5 gm, l6A) llfhioh sopal!'attetl was i'iltel:'ad of!. It was 

._ .. __ pu:rlf:i.e·d. by WtlSSt'dng T(1j,l@fltadljr With hot l;;an~6ne. r.fhO .:t'iltre.te On 

further 11e3~ing ftu"'nislled the sama ,~-th'!.te· soli<l .slC~'-fll~r cvar e. long 

{ 1) It :ts infusible u:9to 360°. 

( ii) It is insoluble :tn R.ll coxmnon solvents. 

(i:ti) IH spectrum (figt1re • 22) 

A very broad and strong &bsorptt.o!'l ~round 3400 ~-l ind:1t'!atos the 

pxoesooce or hyd.roxyl g;roups. The strong al:H:lorv·tion at 1095 cm·1 is 

indicn.t:tve o:r tj.n • _phe~y.l g:rilup·, trlhi~h 1:~ assi$~n.ed to a C • H in 

plane defomation mod') (52). 1l:b.e p:resenee or phenyl group is a tile 

further supported by the :presanct! ,r>f ohnract;er1sti.c ph.~nyl ring 
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1=-' vibrations. Presence of • Sn • 0 • moiety is shown by ·the absorption 
~ 

at 570 cm·l (Mr. 

iln the basis or present ·data no definite structure e.$n be 

suggested. However, the analytical dt1ta corresponds to formula . · 

XLVIII which is also consistent with tha apeetrel data ~nd physical 

characteristics. 

ya f f l ?s CsJis .• ~n e a • fn 0 • fn • 01i 

en Cb Lf Cb. 

(XLVIII) 

t.. l A .p d c - on~•C*X.>d tt a·?~ - u iii s•l"""~.? ., Sn it .1.3•!Jt"d nnf!. YZJCJ.S, J;OUn , ' ... iau fOlf' ; .!. ... iio Vp ' 4" \i1'7f.• "' -V/0 

To a solution of 4 ·1 gms of tr:tphenyl tin acetate in. 100 ll"J. tenzane 

;;~as added 1 gm of diacetyl roono ox1m'!!. ~hen i't 'Mas reflnxad for 
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seven hours. l;'he residue ( a -lni>:tiure or a white and a yellOt'l solid) 

~Jtu1 fil't·e:recl o.r,r.. The mixture was boUed ~.;itb chlOl"Oform and 

f1lterod while hot •. Th.e fUtrate furnished l gm of a wh1te erysta• 

lline cqmpound on cooling.(l?A). The yellow .product (l?B) remained 

insoluble. Thr; la1:.ter wa~ purif..ied by washing ~epented11 wi't.h hot 

chlorot'o:rm. ~~e fUtratcs ai'forded o·ea gms or the white compound 

and o·sz gms o! the yallo·w product aftf.lr repeatat1on of this process. 

Ttle compound has been id!W!tifieC a9 phenyl st~nno1c a(~Hrte.ate 

[CsHcSn(OCOCH~)O]n, b~C:3USO Of CO!llylBte ider-,·t:tty Gf its !:S s~eetrum. 

with t'ha.t Ctf SA .. 

ldr;:~Ttifice·tton o£ 178 
~"'~>"~~.~~~~ ..... " ... ,......,....,~--~~ 

ThG coroposit·ion is ·;ariehle a~d. as SI.H!h n~~ (l<!!!'in.ita .fOt'i:tnlla cnn be 
I 
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mono oxime was rei'luxed 1n lOOml benzene for several hours. The 

reactivn was extremely s~ow and furnished only a small am~~nt of 

in.::soluble end infusible white sOlid along with unreaotad alpha • 

benzil mono oxtmG (m.p. l39°) •. Tbe whita solid is probably a 

mixture of a number cf' polymers as .elemental analysis do~s not 

correspond to any simple formula aa such the sol1d. could not be 

characterised. 

(19) :rte~ction of triphGnyl tin acetate with alpha • benzil -- .. ..,....., __ .,. ________ ...,;:;.., ____ _ 
mono oxime 

4•1 gms of tripb.enyl 'tin acGtate t.-ms :rafluxed with 2•2 gms or alpha• 

benzil mono oxime for seven hoUrB tn benzene. C~ standing tor one 

hour 2"1 gms of a white crystalline compqund (l .. 9A) was crystallised 

out. It t~as filtered, washed several ti1nes w1th hot benzene, then 
' 

rec:rystallised from chl.oro!ur·m .. The !Jilt :rate fttni1sbed 1• 5 grr,:s ot' 

unreacced o<..-benzil m.ono oxime and 0'7 1§!1 of tl'':t.phenyl tin acetate. 

f 
ldenti:ficet1on of 19A 
••• . • .. • ••• lt!:£ttACt 

This compound is infusible upto 360° and sparingly soluble only in 

chiorotox'm• ·rhe IR spectrum is identical with that or phertyl 

stan.noic acetate, [C()HoSn< OCOCHa>O]n, thus showing· the white solid 

t(J be phenyl stf~tWi.CiiC acetate. 
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: •'. 

I • 

· xo· a solution or a•s @iG ·ot· trlpbenyl· ;tin chlol'ide' in 100 ra1 benzene· 
was ·:added· 2•2 sms ·or ·ban~oin' O)tima •. It was r·et'luxed· for seven hours. 

. . . 
On standing for· one hour o•G am: ·or· a whits eo-mpottnd cr7trtaliis$d_ out. . . 

·It. was fUtel"ed, :washed. severai timeff with petroletu'». ether and eol4 

:' m8chanol and.- f'inallY reeryata:I:l1sed frelln benz.ene • pet mixture. The 
. 

filtrate was concentrated and the small amount or tbe precipitate 

· wa$ filtered ott. To th~ til.t.1'ate petroleum ether ~!as added ~hen 
. . ... ' . . . . . 

s•s EJua of a: ~h:t:te cry·Btalltne COMJJO"!.ltld (20n.) $eparatotl 01J.t. This 

compound 'lr1aS 'Wabsed U:1th hot pet :roleuo,n ether r.md. C\>J.d rl~th~mol end - . . . . 

t':tnel1y })U~if:1.sd bi~· l'~r.,::-,rsto1J.:ts~tio!! tr,o-1':1 bq:nz«n\~ .. p~ mi.l.-"tllre · 

(m.p. '2!!30° J r 

... 
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(111) IR spectrum : 

The lR spectrum of this compound bas been discussed 1n detail 

under the seetion • st:ructural aspects of the products•, where the 

following structure has been suggested. 

(XLIX) 

Calculated for 

(21) Reaction or tr1phenyl tin acetate wj.tli benzoin ome (cupron). 

1•1 ema of triphenyl tin acetate was refluxed with l•l gms or 



" 'I • < 
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benzoin oxime in 100 m1 benzene for seven hours. It was then 

treated with·· excess ot petroleum ether \ihen 1•9 grns of' a white 

c~mpound (21A) crystallised out. It was filtered, wasned with 

petroleum ether and finally recrystall1sed from benzene • 

petroleum ether mixture· (m.p. 232°). The filtrat'e on ~ncentra• 

tion furniehed a small· quantit1 of unreacted triphenyl tin 

acetate. 

Identification of 2lA 
-----~--------~-- !· 

The compound exhi.bi,ts following eharac:ter1seics ;. 

(i) It is moderately soluble in common solvents. 

(ii) It melts.at 232°. 

( 111) The IR spectrum and _o·ther characteristics are discussed in 

detail under the section, •structural aspects of the products•. 

On the basis of these data and elemental analysis the 

tollowing · struc·tura has· been suggested.· 
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(L ) 

Calculated for 

. 
c3~28 o9 N 2 sn2 s c • 45•7~ 1 H • a•o?/> , an ;; oo ·:as~ 

./ 
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