CHAPTER III

EXPERIMENTAL
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(1) Tin powder : a commercial reagent grade tin
powder was added to about twice its weight of 10%
aqueous sodium hydroxide solution and shaken vigorously
for 10 minutes. This treatment removed the oxide film on

the surface of the powder and stearic acid, which



o

sometimes was added for the pulverization. The powder
was then washed with water until the washing had shown
no alkalinity to litmus and rinsed with ethanol, dried
at 100 ¢ and pulverized in a mortar and kept in a
desiccator.

(2) Zinc powder i r reagent grade zinc powder was
washed twice with 10% lqhéé%gghydrnchlaric acid solution
until the powder bLecame %équgnd then washed with
ethanol unti? the
litmus, drie/.l,ﬂ'p

washings had " shown no acidity to
d kept in desiccator.

(3) Tetr mmonium iodide : reagent grade,
F — it
Fluka, Switzer & | é #
o
(4) Trdb Lamine 4 sreagent grade, Fluka,
- ¥ "'IH y
Switzerland. Ricre. N

(5) Alkyl h!&;@zz girﬂ-hutyl chloride, benzyl
o """:".n‘:. ' W ‘-'-.i -
chloride, ﬁllyl'ﬁhlﬁridiignd nllﬁa bromide (reagent

—)

grade) wegg’"}:ﬁ'ﬁﬁ'ﬁ in anhydrous cdlcium chloride and

distilled before use. {)

(6) Grgannpin compounds ' tetrabutyltin,
tributyltin chléride). dibutyltin’ dichldride, dimethyltin
dichloride and tetraoctyltin,“ reagent drade, E.Merck,
cenlily,| BMeY bicdhld soktiled shitikldachb).

(7) Solventes t hexane, mesitylene, n-butanol,
toluene and acetone, dried with anhydrous calcium
chloride, distilled at its boiling temperature and kept

in closed containers. Absolute ethanol dried with

molecular sieve (4A). And distilled water.
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(8) Magnesium turnings : reagent grade, Fluka,
Switzerland.

(9) Anhydrous ethyl ether : removed trace of water
by refluxing with sodium metal and distilled before use.
. (10) Anhydrous tetrahydrofuran : treated in the

2

treated in the same manner
as ether. —

(12) BW : }:u: 1+ reagent grade,

Fluka, Switzer

same manner as ether.

(11) Anhydrous

(13)

(14)

(15) jug chloride 4 10% aqueous solution and
saturated 5 7

(16) Te; with sodium hydroxide and

distilled

(17) rck, Germany.

(18) siﬂiu. diethy thioanﬂlnlute (Na dte)

B WErh S
RININTUNNINGINY
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3.3 Preparation, Purification and Identification of

Organotin Compounds

3.3.1 Direct syntheses of organotin compounds

3.3.1.1 gigect syntheeis of tetrabutyltin

2

— tl} T sct synthesis

S—— . ———

tetrabut ltinf!rﬁfi in powder and butyl chloride at

atmospheric

_;Tiﬁgrghqtyltnloniun iodide(24.7 g,
Aoy
0.067 mole) dustf '; g, 0.400 mole) and tin

powder(23.7 g, ‘;@le{jgnu ldéud to a 500 mL round-

bottomed flask éaﬂ withii}éeflux condenser, a stirrer

and a drapginq funfiel contﬁiﬁ?ﬁg bﬁfyl chloride(37.0 g,

g

0.400 lolety ~The ai ﬂfjplk was removed by

passing in ﬂj? nitrogen, and the é;ntentl of the flask
were heated tﬁ,lﬁn c with stirring. Hhen the mixture
hecane*dhﬁk yneyi nbﬁilt lﬂquid tha bu;yl chloride from
the funﬁLl was Idde& dr?Pwissﬂ_ Thg»lj!ture was then

;vﬁf]ihﬁ nﬁtﬂnﬁLﬂFﬁgi:rin tnt ‘a fu;;her 3 hours
after the butyl chloride was completely added. Then it
was allowed to cool slightly when the isclation
procedure began by adding hexane(100 mL) slowly to the
mixture and refluxing at ite boiling point for 30

minutes. The flask was then cooled down and the hexane

layer was removed by decantation. The residue was



35

washed with further small portions of hexane and the
washings was combined with the extract. Hexane was
distilled off to give the organotin product 14 g, a

yield of 40.3 % based on butyl chloride.

Paper chromatography {1‘ tman filter paper No.1l, butanol:
ethanol = 3 1; sat th water)(51). Irradiated

with ultraviulﬁﬂinyonﬁﬁ( sprayed with catechol

hanol) E;?E"rbluu epot at Rf = 9.8

violet(0.1%
indicating ¥yl n compound.
Gas chrom 'aﬁii&ng FEAP column : column
temperature

carrier gas usinq FID detector)

showed that tained is more than

o

98.5% purity and é;ihntyiggiychlorida constituted less

than 1. Ettﬁrtentiﬁﬁ“t#ha Jtltxazutyltin 2.9 min.,

T

tributyltinichioride 7.3 min., dibutyltin dichloride

12.7 min.) | E
ﬂUEJ’JWEJ‘Vl‘ﬁﬂLLS]_LyLmL

loride in

tatrahut 1 rom tin metal ‘and

A mixture of tetrabutylammonium iodide (24.7
g,0.067 mole), zinc dust (26.1 g, 0.400 mole), tin
powder (23.7 g, 0.200 mole) and n-butyl chloride (74 g,
0.800 mole) was added to the reactor. Nitrogen gas was

passed through the reactor tank through a gas-inlet-

1 10201435
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outlet valve for 15 minute to replace the air inside and
then the valve was closed, the temperature was raised to
160 ‘c with continual stirring at 500 rpm and the
temperature was maintained at 160 ¢ for 5 houre. The
mixture was allowed to cool to room temperature and
hexane (100 mL) was addg? to the reaction mixture and
refluxed at its beiling po Kggpr 45 minutes. The cooled
reaction mixtuze ﬂiEJdtﬁlntGd and the residue was

tracted 1EE:£:§
eXxtracted w

to leave the u é'prod ct 15 g., a yield of 54% based

d J'

e (50 mL). Hexane was distilled off

on butyl chle

¢#—l'

-l

Paper chromatagr @by sﬁnnyed with catechol violet

e A?ﬁt iﬂﬁ:n reddish orange spot at Rf

J!--r- -'-rf-.ufd

o ol

solution gave b
- 0.95, 0.97 1nd1caz§ng aziiiture of di- and tributyltin
P et :_, J "q__}u-

chloride. ' £

*’;; — ,j—!—“'

Gas chrolatdhraphy showed thlt a liz#hre of di-,tri- and

tetrabutylttﬁ was obtained and the yields of dibutyltin
dichloride, tributyltin, chloride,and-, tetrabutyltin were

87.9%, 9,15% and 2.92% respectively.

(3) Direct synthesis of

tetrabutyltin from tin metal and butylchloride in a
pressure reactor (using solvent : mesitylene)

A mixture of tributylamine (12.42 g, 0.067
mole), zinc dust (26.1 g, 0.400 mole),tin powder (23.7

g, 0.200 mole) and n-butyl chloride (74 g, 0.800 mole)
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was suspended in mesitylene (300 mL) in the reactor with
continual stirring. The temperature of the mixture was
raised to 160-165 ‘¢ and maintained for 5 hours. After
the reaction mixture was allowed to cool to room

temperature. The cooled reaction mixture was decanted.

Mesitylene was dist;&*ﬂdfaé; to leave the crude product

8.5 g, a yield q;;gs.s‘m" €47on butyl chloride.
4 -» —
wqd a'iqxzzstreuk at Rf 0.95-

(sh nrnnge colour indicating a
.l!:'u

n hloride.

=
/ shovea'

'Y

o

that tetrabutyltin,

W\

o idﬂ“anf?hib tyltin dichloride were
ji"

obtained in 37.8 :‘Eﬁnﬁﬁﬂt yield respectively.
AT, _

*Jhuh- -

pEJh T] ﬁ%ﬂ%lﬁﬁ% synthesis of
tribenz n chloride fral t

in etal a h&nz 1 d

’QW’]@\‘lﬂ'ﬁm URIINYIAY

(a) Water as 8 solvent

To a suspension of tin powder(17.8 g, 0.15
mole) in boiling water (150 mL) kept in an oil bath at
100 c with efficient stirring, benzyl chloride (19.2 g,
0.15 mole) was added in 2 minutes. Refluxing and
etirring were continued for 1.5 hourse, and after

cooling, solid mass containing the product and unreacted
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tin powder was filtered off and dried in air. The solid
was extracted with acetone for 3 hours in Soxhlet
apparatus. Unreacted metallic tin (5.5 g, 0.046 mole)
wae recovered. Evaporation of the acetone solution under
reduced pressure gave pale yellow powder which on
recrystallization fropffthyl alcohol gave 17.1 g of
tribenzyltin chloride usuﬁéﬁurless needles, a yield of
80% bassed on hinzyl chloride, H.p. 143-144 c.

Elemental analys; }; CayHygSnel requires %C 58.99 %H
4.95 ¥5n 27.7 . d .'-;tﬁ¢59.ﬂﬁ %H 5.01 %Sn 27.22

IR (KBr) 3930i§3&55. 3083 (aromatic C-H), 2930
(aliphatic {sﬁimzﬁﬁg: (monosubstituted aromatic),
1455, 1495, ‘16 ,¢f~aiiii riqg; , see Fig.1

lx WMRr (cDC1,), 5 45;&1«23653 (S, CH,-Sn), 6.810-7.386

J‘l oy -dl""

e

(m, Ph) :

i ——

13¢ ¥MRr {rﬁ 1), & (ppm) 25.57 @Hz Sn), 125.024,
128.014, 12&)935, 138.199 (Ph),see Fig.2

(b) " n=Butancl as 'solvent

- ~ A suspension of tin Powder (17.8g, 0.15 mole)
in InLButalid) {15ninii was treated &t 110 ‘¢~ with benzyl
chloride (19.2 g, 0.15 mole) for 3 hours and the
reaction mixture was evaporated to almost dryness. The
residue was extracted with acetone and the acetone
solution was poured with stirring into 700 mL of agqueous
3 N hydrochloric acid. The white precipitate thus

formed was filtered off and washed with water. After
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drying, recrystallized from ethyl alcohol gave
colourless needles of tribenzyltin chloride 15.8 g, a
yield of 75% based on benzyl chloride, m.p. 142-144 °c.
The product was identical to that previously

characterized in section (a)

th%ct synthesis of

ne {ﬂﬂﬂ mL) and stirred

\
At this point, benzyl

chloride (19.2 g, ﬂiiﬁ-nn as added dropwise within 3
_£7h ) ) N,
minutes andﬂ_iat:l.rr:lng nn& ruﬂuz%fin continued for an

additiunnlud hours. , the slurry was

filtered and)the residue

21010 (131 (¥ 004 oo
IR Ry e

from ethyl alcohol to give white, silky crystals 19.6

was uztiﬁctad with acetone.

g., a yield of 70% based on benzyl chloride, m.p. 161-

163 ‘c.

Elemental analysis . Cy3Hy48nCl, requires %Sn 31.92;

found %5n 30.00
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3.3.2 Syntheses of organotin compounds by

Grignard method

3.3.2.1 Synthesis of tetrabutyltin by

Grignard method

] l",
{Iééééggess for the synthesis of

riana nethod—

ius chlorida was prepared from

magnesium t ;tlé g, 0.49 mole) and n-butyl

chloride (44 Ts,neiei in ether (300 mL) contained

in 100 mL flask £ ttyd wi&hﬂa double surface condensor,
fﬂﬁhﬂl Iﬁi_inlet and outlet tubes for
I 2 hrdei

dry nitrogen. httéf:the E?ictiun had been initiated by

- _'_.,.-___._ '-J o "u-.

-

adding a small gquantities of iodj.ne.{ the butyl chloride

stirrer, droppi

__.u"

was addedzé%Ppwisa. When th!:lﬂﬁiéiﬂn was completed,

refluxing wnJ continued for an ndd&tinnal 1 hour. Then
the reaction, mixture vag «conled t9 (0 ‘e., and anhydrous
stannic schloride (26 g, 0.1 mole) was added dropwise.
Whengthe, sddition-was completed; (refluximg was continued
for, 3 hours. After cooling, the product began to
seperate. The excess Grignard reagent was decomposed by
adding 10% aqueous ammonium chloride solution (100 =mL)
and stirring the cooled solution for one half hour. The
ether layer was seperated and dried over anhydrous
magnesium sulfate. The solvent was removed by

distillation and the residue was distilled at reduced



pressure to give pure tetrabutyltin 26.4 g, 76% yield

based on stannic chloride, b.p. 128-130 c /3 mm. Hg

Elemental analysis Ci6H3gSn requires 3C 55.35 tH 10.45
$5Sn 34.24; found %C 54.72 %H 10.96 %Sn 34.10

IR (neat) 1f{cI" Yo EBFD, 2875, 2925, 2960 (aliphatic
C-H), see FPig.3 /i/

14 NMR (coely) 5 fppm13 0. Baa‘Tipp:oxinntuly triplet, J

= 6.1 Hz, CHy A37-1.547 (m, cﬂ}—}

13¢ NMR (CDC1~ “[ppm 8.884 {cuz—Sn, J (119g-13¢) .

///ﬁ// }iﬁiﬂ ZB.GIE{EHZ—],!ee Fig. 4
S AG {34 ﬁgd;fied process for th

synthesis of tet ah_;,.

156.3 Hz),

Th&l procedure  for ghe synthesis of

——

n- butylmaghﬁ:lul chloride by Gfiin&rd method(1l) was

followed but after the Grignard reagent was obtained,

ether was distifled off from the reaction mixture using
Dean-Stark“apparatusy; toluene (300 mL) was added and
then utunnic chloride (26 .9) Was. added. ﬂropaisa with
cuntinuoud stirring. "“The reaction mixture was refluxed
at 110 ‘c for additional one hour. The excess Grignard
reagent was decomposed by the addition of small amount
of saturated ammonium chloride solution. The toluene
layer was separated and evaporated at diminished
pressure to yield the crude product which was distilled

at reduced pressure giving tetrabutyltin 30.6 g, 88%
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yield based on stannic chloride. The product was
identical to that previously characterized in

section (1)

3.3.2.2 synthesis of tetraallyltin by

Wy,

‘%%
Allyl che JST@ 75 mole) was added
dropwise to 'EE—**<:  urﬁiﬁzg:zié g, 0.82 mole) in

ether (400

Grignard method

udint ‘stirring and refluxing,

using the sam g_ﬁ des¢ribed in section (1).

chloride uolutiun -wl:s aéﬁ dropwise to the cooled
ff

reaction niﬁfure {-1u c}’u st Eﬁ{fg The ether layer

Wwas seper dr fa'&roun magnesium

sulfate. Aglar evnpn——t’nn of Qﬁher to reduce the
original vol of 5 tassium fluoride
mlutin@l ELi ﬁﬂﬂgﬁ h 1t:|.n chloride by
prec ﬂ f? e te. ether layer
wa’aq ﬁiaﬁﬂi p ﬂw:ld I-I}J:;Lﬁri[he residue

wae distilled under reduced pressure to give pure
tetraallyltin 9.4 g, 55% yield based on stannic

chloride, b.p. 84-88°%/ 2 mm.Hg.

Elemental analysis Cy,H505n requires %Sn 41.98; found

iSn 40.85
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IR (neat) : ¥ (cm™}), 3080 (olefinic C-H), 2905, 2962
(aliphatic C-H), 1625 (olefinic C = C), 894, 930
IEHZ-EH—R},see Fig.5

1 WMR (CDC1;), O (ppm) 1.91 (d, J = 8.3 Hz, CH,-Sn,
J(}%n- 1§ = 31.5 Hz), 5.686-6.174¢ (m, J = 8.6 Hz),
4.670-4.958 (m, CH,=)

13¢ mMRr (cDC1,),.d (pom) Léék;ﬁ 98 ~CHy-5n, J (119gp-13¢

125.7), lll.lli:iﬂzﬂ-},'iaﬁ e P*EH R),see Fig.6

Allyl chl ride ta&*u 9, 0.48 mole) was added

2. -r-l‘- g

dropwise to magu siﬁi tu I?s.tla 5 g, 0.555 mole)in

ether (300 mL) wiﬁﬁrstiﬁ§£ng. After allylmagnesium

J"q -

chloride was obtained in ether, di%ptyltin dichloride

(54.2 g, uﬂi?a mole) dissolved ln‘Jther (100 mL) was
added. Hefluxbd for 3 hours and after isolation of the
crude product) according «tojithe ~procedure described
above, it was distilled under reduced pressure to yield
55 9@ ddallyldibutydtin, ~a“yleld of88% based on

dibutyltin dichloride.

Attempted to improve the yield of the product by
using allyl bromide was unsucceesful. Since
allylmagnesium bromide was a liquid and it was easier to
stir than allylmagnesium chloride which formed as a

solid mass. But when allyl bromide was used, the yield
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of the product wae only 52.7% based on dibutyltin
dichloride. The product has a boiling point of 114-115

‘c/ 2 mm.Hg.

Elemental analysis Cy4HogSn requires ¥Sn 37.67; found

tSn 37.06 '
IR (neat) : ¥ (cm 1, L!@;unnic C-H), 2850, 2925,

2962 [nliphatiﬁ ;azs;_—-_gm';;nic C = C), 894, 930
(out of plani‘ﬂ’ﬂﬂrin innfh:;::E:? 7

14 NMR (CDC m 5.?55-5 182 (m, =CH-,J = 7.3

Hz), 4.604-4.88 1.818 {d, J = 8.5 Hz, CHy-

Sn), 1.212- ’;ﬁs dve ﬁltfblet, cHzin butyl),
0.959 (appro
494 (=CH-R), 109.920

(HyC=), 16.360 (C -fE'L-i', 37, 27.249, 13.651, 9.534

dibutyltin

%ﬂﬂﬁﬂﬂﬂﬂi
ALTREA T T

ether (300 mL) with stirring. ARfter the Grignard
reaction was completed, the ether was distilled off and
replaced with the same volume of toluen;.
Dibutyltindichloride (30g, 0.099 mole) in toluene was
added to the reaction mixture and refluxed at 110 °c for

1 hour. The toluene laver was seperated and the solvent
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was distilled off at diminished pressure to leave a
crude product which was distilled at reduced pressure to
yield 37g of dibenzyldibutyltin, 90.2% yield based on

dibutyltin dichloride, b.p. 164-166 ‘c/ 6 mm.Hg.

Elemental analysis c22 Sn requires IC 68.64 tH 7.77
$5Sn 28.8; found %C 72.08 tjif i5n 26.18
IR (neat) wqaﬁ'l} 3030, snse*'auas (aromatic C-H),

2850, zszu;:jigg.

(monosubstitute ”jﬁt c), 1455, 1495, 1600 (C-C in

(aliphatie" c-H), 1667-2000

ring), see Fig.9

14 NMR (CDCIY) pu) 6.874-7.337 (m, Ph), 2.912 (S,

CH,-Ph), 0.825- ;jgz cﬂ%}*i

13

C NMR (CDClj) /S prml Ags 133 125.901, 127.147,

127.64, 128.339, IZEfiiT

) 31.922 (CH,-Sn), 9.859,

13.597, 27. zfg 25'555 [cﬂi'i' t?II see Fig.10
j —-__5_;

ﬁj 3.3.2.5 Synthesis of tribenzyl-n-butyltin
by Grignard methad

., Butyl chloride (9.3 g5-0,10 mole) was added
druﬁ#iﬁe to iaﬁna#tﬁi?fﬂfhinb#iSsZi"g;;0;13 mole) in
tetrahydrofuran (150 mL). When the Grignard reaction was
completed, a solution of tributyltin chloride (25 g,
0.0585 mole) in tetrahydrofuran (100 mL) was added.
After the addition had completed, refluxing was
continued for 1 hour. When the reaction was completed,

tetrahydrofuran was distilled off and the same volume of
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toluene was replaced and refluxing was continued for 1
hour. The excess Grignard reagent was decomposed by the
addition of a small amount of saturated ammonium
chloride solution with stirring. The toluene layer was
separated and distilled off at diminished pressure. The
residue was distilled under reduced pressure to give 25

g of tribenzyl- n—bﬁ{& 29‘ yield of 95% based on

tribenzyltin chlaztg}, b p.:::SEnzua ¢/ 3 mm.Hg.
7"
Elemental ansaly y ’“Sn-HH“Htres $C 66.85 %H 6.73

iSn 26.42; 270 AH 6.72 8n 25.80

IR (neat)

, 3085 (aromatic C-H),
2850, 292 @ C-H), 1700-2000
(monosubstit 5, 1495, 1600 (C-C in

ring)see Fig.11

ﬂwﬂﬁmnﬁ’m&w

and:

QW’]@\‘]ﬂ‘ﬁm URNINYAY

(1) Dimethyltin dichloride and

pyridine

Dimethyltin dichloride (0.5 g, 2.2:10'3 mole)
was dissolved in dry toluene (30 mL) and pyridine

(0.39g, 4.96210_3 mole) was added dropwise with stirring
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while a white precipitate formed. Stirring Was
continued for 0.5 hour. Then the solid residue was
filtered off. The product (0.79 g) after washing with
ethanol and drying melted at 161 °% , a yield of 95%

based on dimethyltin dichloride.

11,
Elemental analysis E‘I?_Hl‘-/ Sn requires %C 38.14 %H
4.27 %N 7.41 %En]ii.ilb fﬁuﬁﬂ:ie 37.59 tH 4.28 N 7.48

$Sn 31.07 _—

IR (neat) /3000, 3085 (aromatic C-H), 2925
(aliphatic -1600 (C-C, C-N in ring)see Fig.12
1 e 119 1

H NMR (CDQ ppW) |1.321( B, ¢H5-En, J( Sn- H)=

) o \ L}
45.4 Hz), 7. .55 (m, ‘meta H),
113 PRTROY. ¥
C NMR(CDC1 d (ppm) 124.709, 138.144, 148.329 , see
".-'_"." ‘.#T_-f- |

Pig.13 (ECER

€in dichloride and

l;lﬂ-phenanéﬁrnligg
-3

Dibutyltin dichloride (0.5 g, o 1.65x10 mole)
was dissolved in dry ether(3@.mL) and as solution of
1}idﬁﬁhdﬁéﬁtﬁno1¢h& _lﬁlhﬁ‘ g, i.a?iiﬁ_a mole) in dry
ether (20 mL) was added dropwise with stirring for 0.5
hours. A white precipitate was formed. The product was
filtered off to yield 0.8 g of white powder. After
recrystallization from ethanol, white prism crytals was

obtained (0.72 g ),m.p.200 ¢, a yield of S50% based on

dibutyltin dichloride.
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Elemental analysis: c Hasn requires %C 49.62 %H

E?cla
5.41 %N 5.78 %5n 24.52; found %C 49.45 %H 5.49 %N 5.61
$Sn 24.24

=3
IR(KBr): 1V (cm ) 3030,3085( aromatic C-H),

2850,2920,2950 ( aliphatic C-H), 1430-1600(C-C,C-N 1in
ring), see Fig.14

1 ﬂ/,

H NMR {CDClﬁ}- d (ppm) ,gﬁi' (approximately triplet,
CH,-8n), 0.90-1.73 1.,4¢H23, 71353 8.18(m, aromatic H)

9.797( dd, J::;i:&s .
13 ’

c(enel, ). /13,435, 26.841, 28.224, 42.472

aromatic H)

427.743,129.910,139.770,149.088( C

in ring),see F

compound and S-dono

ligand

chloride and

sodium diutﬁgﬁdithiocarhanate (Na dzcl (novel compound)

Anhydrous stannic c¢hloride (17 g, 0.06 mole) in
drv ‘toluene . (50 mL) was added dropwise- o a cooled
Eulutibn “of tttraififittn {S.il'q;ﬁlnz mole) in dry
toluene (150 mL) while dry nitrogen gas waes passed
through the solution with thoroughly stirring. When the
addition was completed, the stirring was continued at
room temperature | :25'ﬁ] for 1 hour. A solution of
sodium diethyldithiocarbamate (18.2 g, 0.08 mole) in

absolute ethanol (100 mL) was added dropwise with
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stirring. The solution became cloudy. The stirring was
continued for 1 hour after the addition had completed.
The suspension was filtered off and the filtrate was
evaporated under diminished pressure to leave a crude

product which was purified by adding dry hexane and

was filtered off. The
% to leave viscous, yellow
liquid (27. 3_@_—; iﬂdﬂ,at based on stannic

chloride. 7

sodium chloride thu

filtrate was nqn

IR (neat) -H), 2962 (aliphatic
(C-5),see Fig.16
J = 7.0 Hz, CHy),

2.833 (8, giz-anl, !"'r!{a' l 5.1 (CH,=C-), 6.09

13¢ wMR {tELlai, 12.040,

" TN
qmmnmwﬁwmé’a

40.739, 49.298,
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3.4 The Solubility and Stability of Organotin Products

€

The organotin compounds which are used for

gasoline blendings should achieve the gasoline

solubility and stability. The properties ni organotin

‘,’7: table below. :

Table ] f'_‘ a ﬂ‘._s"\.ﬂ'ﬁrgmutin products

products were summarize

Compounds
Tetrabutyltin soluble in hexane, gasoline;
stable
Tetraallyltin soluble in hexane, gasoline;

unstable in gasoline

in hexane: stable

Dibenzyltin dichloride » i sal f161-163°¢ soluble in ether, less soluble

in gasoline; stable

“soluble in hexane, gasoline;
moderately stable

]
]
! soluble in hexane, toluene;

Dibentyldibutyltin uﬂ ’g %dﬁsﬁﬁ%gﬂmﬂﬁ ﬁtﬁn

Trihen:ﬂhutﬂtm liquid/ t‘;,uu -203°c, 3 m.Hg)! saluhie in hexane, gasoline;

o QAN NI NN IV AR e

gasoline

less soluble in toluene,
.1,10-phenanthrol ine gasoline
liquid/- soluble in hexane, toluene;
unstable in gasoline

Triallyltin

i

1

1

i

1

1

1

]

]

]
Dibutyltin dichloride ! solid/200°C

1

E

i

.diethyldithioccarbamate |

1

1

i

- -

soluble in hexane;
stable

Tetraoctyltin (E.Merck) liquid

o -
e e . T -

soluble in toluene, less soluble

1
1
AT |
=1
1
1
]
1
1]
1
1
1
I
I
I
I
1
(]
(]
!
1
i
1
1
i
1
1
1
1
1
1]
]
I
1
1
]
1
1
i
(]
1
1
1
1
]
L
1
]
i
I
i
I
1
1
1
1
1
1
1
1
1]
I
]
]
I
1
[}
1
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mination of Antiknock Property of the Organotin

Compounds in V ous Gasoline Bases.

The octane numbers of various gasoline bases

blended with organotin compounds were presented in the

tables b

elow. The octan

- etermination was made by
N
Petroleum Authority of The : :

TABLE e

i
] 1]
i Y {arom 10,228 vol.) |Gasoline 2 (aromatics 41.44% vol.) |
! Blend composition fr--==== - !
: Se—— : RON P WK
B e L E s : -1--- !
! Base (clear) = = - ' 9.0 |
i Base + 0.72 gSn/L IE ' - E] - i 91.4 i
! Base + 1.44 gSn/L | ! - : - ! 92.0 !
! Base + 2.16 gSp/L ! ¢ e 817 Qs - : - ' 92.1 !
! Base + 2.88 g/ﬂ EI ’J mﬂ ﬂ:‘j W-EJ ’] ﬂ ‘j‘ - ! 92.5 !
| Base t+ 3.60 e H - - H 2.4 |
i g ! : E :

. el doiit -2 .

content

TN ITANENR g

The octane number of the blends ingreased as tin

increased. The octane number increased 2-3 units,



TABLE 3 Blends of &%ﬁdd gasoline base (see figure 19 )
—— - = .

69

\ unliu 2 {lrmtl.es 4l. Ht ml }

h 5 = o , \\3¢§§ﬁﬁﬁl‘~a =
:— ----- i 1 : A1n “f Py
i 4 = N ‘H:i-

]
' Blend composition }---
l ]

(]

HOK

| Base (clear) !
! Base ¢ 0.83 g5n/L |
! Base + 1.66 gSn/L |
! Base + 2.48 gSn/L |
! Base + 3.33 g5nfL |
! Base + 4.14 gSn/L E

90.0

1.2
51.7
52.0
92.4

AL KEYHE O M Froresses s

content :.al:reased The‘nctane number increased =L units.

Q‘Wﬂﬂﬁﬂ‘iﬂdmﬂﬂﬂﬂﬂﬂﬂ

1
-l



‘ t
i i i e g = RO S |
:. 5 10.22% snline 4 (aromatics 41.44% vol.) i
| Blend composition }-- - R - R e (- ="~ m———————
et e o ' g ot i i A L NS e e i
! Base (clear) - ! 0.0 |
! Base + 0.6 gén/L - i 91.0 |
! Base + 1.2 gSn/L - | 0.1 !
! Base + 1.8 gSn/L - H 91.1 |}
! Base + 2.4 gSn/L 0 4 - ' 1.1 |
! Base + 3.0 gSn/L 4 T - H 9.1 |
i — i |
s ESmm A '""'“'""'“'""' 73 - - =
HE octane numher of the hlends increassd as tin
-2 units,

e I TR BT
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- - - -

_____ . . ; Y \‘S\

'
i — :
H il :u!int 4 (aromatics 41.44% vol.) |
! Blend composition ¥ o > - =5~ ARNS =T~~~ - -1
1 20K . RN MR
! Base (clear) - H 9.0 |
! Base + 0.4 g5n/L - ! 90.8 H
! Base + 0.8 gSn/L - ! 91.0 }
! Base + 1.2 g5n/L - H 91.1 !
! Base + 1.6 gn/L - : 91.1 |
! Base + 2.0 gSn/L - ; 51.2 H
L] (] i
i 1 ]

]

ﬁ -
AUYINYNINYINT

Thél octane number of the blends increased as tin

= RRAROR TR IINETERY - =



TABLE

7e

6 Blends of tribenzyltin Shlori, A T s
ot n with unlea gasoline base

m:thﬂtm dichloride.? pyridine and

ne Base

Blend composition

, ulint 4 (aromatics 41.441 vol.)

- ———

—— -

from Bu SnCl.phen

]
The bl'ends of ‘I:rihenzyltin chloride and the

oxeun G4 ) K53 4 AR Sy ot s

for pra&:ical uses sd.%ce the ccmpmmds ware only

ARy G bR ) 046 e

musq.l: be dissolved in toluene (5% wt/vol ) and 25 ml

portions of the solutions were blended with gasoline
in order to determine their octane number. In this
case, the increment of octane number may be due to

toluene,

RCIIH ! MOK
......... ===
Base (clear) H . i 80.0
Base + 0.25 gSn/L | * !
from Bz SnCl | “ I 80.3
Base + 0.25 gSn/L | = i
from Me SnCl .2Py | - i 91.5
Base + 0.25 gSn/L | - H
I : 91.3
! i

-



(]
TABLE 7 Blends of ﬂ:\.‘ th unleaded gasoline
- nleade mﬁ

ht np '- ormate 30%

{lnsa 1":’/ nml:e 804
} / asoline 6 H
nlmd composition . -- ‘ : E
B N C—
i Base (clear) ] y/ .E \ : ! 86.1 |
! BRase + 0.62 g&n/L | 040,48 (< e ! H 86.2 |
! Base + 1.24 g5n/L | 70.9 P . \ | H 86.2 |}
! Base + 2.17 gsn/L | 1000l -4 ! 86.2 |
I .‘1‘; ‘:—ia ? ' : ]

E —

signi fimﬂm% W‘ﬂﬂ‘jdm not increase

Yy vith addition oi‘ tin cnmpnun .

ammmmumqﬂmaa
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- EE———

! Blend composition
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|
|
|
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1

i
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. .

s ]
m"agn}

L]

i

1

i

[l

1
i

[l

:

1

1

[

1

1

i
“ [ S R S
o .

i

[

i

o ———

1
L]
L]
L]
o~ i - -
¥ ] .
L | L] o o
o " -y L=4]
i
n
L]
i
1
L]
——m—— == ——
(]
L]
[
1]
L]
1
[
1]
i
[l
[l [ ] [l
[
1]
i
L]
[
[l

1
]
1
1
I
!
1
1
1]
]
1
1
L]
I
L]
1
1
1
]
L

i
[
[
[
L] i -
P oaaa | s & S - P
1
i 0 a .0 - -m._n. i o
] [ 10 . U3 B i =9 ]
—
T s [ s Bl = ul ]
[ R N - R = 1
t8538s 1~omo —a i
[ = i
_._.-_n = [] ] My
| = = i = == % - - (]
[] 1 [ ] 1
P ow e u e i _.- i oW ' =
[ P ] [ i 0
i " a i " ] ¥
“N.ﬁm.ﬂ. .“nn [==1 (=1 !
i [ i i
i

|
:
i
i
!
5

90.1

i

e decreased

-
o S

- =

—
-
I;."-

INYINS
/9PNt

I
the przkl

]

o
AU NN
SLGAIL

o



75

]
} Base + 1.24 g5n |
! + 0.35 gPhfL |
] ]
] ]

ﬁﬁﬁﬂ“ﬂwfj‘:ﬁ Ejﬂeﬂ %ﬁnline decreased

by 3 unitsd) with the presenca uf tin compoun

Q‘imﬂﬁﬂ‘iﬂ.l UA1AINYAY
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