CHAPTER 11

EXPERIMENTAL

2.1 Instruments

on Perkin-Elmer Model

IR 1430 Infrare lid samples were

generally examine ium bromide disc, while

liquid samples were chloride cell.

2.2.2 Nuclear pectroscopy (NMR)

The lH spectra were taken
by using Brukerr Mode eter operating at 200.13
MHz for proton 1’,, T 'lei. The samples

.
were dissolved Ju 5% CDCI or any suitable

solvents ﬂventgﬁ ﬁ?] gﬁ'%’w ET;. ﬂ ‘ﬁwere given in

ppm against s

QW'IMﬂ‘iﬂJNﬁTW 9188

.2 3 Mass Spectrometry (MS)

The MS spectra of compound (3) and (4) were
recorded by VG Analytical-Autospec EQ. EI+ 70 eV Resolution

10,000. The author was deeply appreciated Professor Dr.Gerard
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Deleris, Universite’ of Bordeux II, France for furnishing the
HRMS spectras. Thé other MS spectras were obtained by Jeol Mass

Spectrometer Model JMS-DX-300/JMA 2000 at 70 eV.

2.2.4 Elemental Analyses

The ‘elemental analyses were examined by Perkin-

used to evaporate a
large quantity of vola&: om a solution of organic

- compounds. --;; ior _“T""F;- pressure ( a

water pump was thegast conve i El

2.2 Reagents ﬂuﬂqwﬂﬂsw Hqﬂ‘j
ammmmumwmaﬂ

. Organotin compounds : butyltin trichloride, reagent
grade, Aldrich, United state of_ America : used
without further purification.

2. 4-Bromo-N,N-dimethylaniline, reagent grade, Fluka,

Switzerland.
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3. 1-Propanethiol, reagent grade, Fluka, Switzerland :
used without further purification.

4. 2—Bromopyridine; réagent grade, Fluka , Switzerland:
used without further purificat ion.

5. Butyltin trichloride, reagent grade , Fluka ,

Switzerland: used without further purification.

6. Butylbromide, reagen ., Fluka, Switzerland: used

8. Stannic chléride zrade, \F luka, Switzerland :
used witho

9. Magnesium reagent grade, Fluka,

Switzerland. ;f,{ il

10. Anhydrous _Dbe """’ & -d trace of water by

refl i}-.— -_.*1-’ led before used.

11. Anhydroxm ether, treated 1in the same manner as

'

ﬁﬁ&l’mﬁmﬁ‘iﬂﬂ’m‘i

thium met
14 Solvents @ methanol, chloroform, d1chloromethane,
acetone, ethanol; commercial grade, were distilled

before used.
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2.3 Redistribution reaction of tetrakis—(4-dimethylaminophenyl)

stannane and stannic chloride
2.3.1 Preparation of tetrakis—(4-dimethylaminophenyl)

stannane (1)

Li

(1)
A BSO—ml ked rou ": bottomed flask was

fitted with aﬂeﬁaﬁﬁﬁﬁﬁzj ﬂq?wrﬂfﬁxﬁﬁ an efficient

stirrer, andf@linlet and outlet tube for dry nitrogen. A calcium
o A W

o) 19 R FTEU HATTNETR Y o=
9 ' :

the apparatus from moisture. To the flask was added 50 ml of

dry ether and lithium chips or shavings (0.76 g., 0.11 mol) and

vigorous stirring was carried out. A solution of 4-Bromo-N,N-

dimethylaniline (10 g , 0.05 mol) in dry ether (50 ml) was added
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. dropwise in a small portion and the mixture was heated for a few

minutes to start the reaction. When the reaction started, the
remaining solﬁt ion was added dropwise with such a rate that the
reaction mixture was under spontaneous refluxing. The reaction
was then refluxed for two hours. Ether was distilled off from the

reaction mixture using Dean-Stark apparatus. Dry benzene (50 ml)

benzene (25 ml) was :' 1gorous stirring. The

reaction was st irrw'— e -, ce for one hour. Water
(25 ml) was slow \\\ ing suspension was
filtered and chloro -~ ) We ‘. idded n order to dissolve

product into organi > w\ was extracted with

chloroform (3x25 ml) phase and chloroform
extracts was washedr ), dried with magnesium
sulfate anhydrous, oganic layer was
evaporated at ?—{' 1due was then
recrystallized fr@ a miYcure™™o oro@m and methanol to

et A Vfﬁﬁ?ﬁﬁﬁﬂ‘i R

of literatureqy
QW’]Q\‘iﬂ‘iﬂJ UAIINYIAY
IR (KBr %ellet max cm *) : 3200 (aromatic =C-H), 2800-3100
( c-H), 1590 (c=C), 1350 (C-N),
1080 (Ph-Sn), 810 (p-substituted).

(Fig. 5)
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PMR( 200 MHz, CDCls, ppm.) : 2.96 (s, 2NCH3), 6.77 (d, H3 and Hs,
J3p (Sn“g-—H)= 9.27 “Hz, )" and 7.50
(d, H, and Hg, Jp3 (Snll7-H)= 19.14

Hz. and Jp3 (Snl19-H)= 26.10 Hz.)

(Fig. 6)

CM_R (CDC_13, ppm. ) 112.79 (s, Cp and Cg,

6,65 Hz.), 124.61 (s,

J (13C_119Sn)

MS m/e (% rel.int.) 3.12), 240 (32.59),

, scheme 1)

Elemental analysis 5‘—_—_“:-:‘:J 69) :

calculated | .08% "19% N 2.51% : Sn 21.32%

iF

Foﬁnd ﬂuﬂqnﬂmiwg’]ﬂi&z : Sn 21.21%
QRININTAUNNINGIAY



2.3.2 Preparation of bis-(4-dimethylaminophenyl)stannane

dipropylsulfide (2)

H3C

—’)4Sn + snCly

HjC
\N—@—) SnCl
2ontlis
/
H3C

2 HSCI‘IzCHzCH 4

In a 2§ L las s ‘Placed a solution of
tetrakis—(4—dimethy1ami--*0_D;f‘_;2' 00 mg., 0.167 mmol) in

dry benzene (30}cj-—-~—~wv' Eﬂf with stirring a
y.: g

solution of stannic loride=ee ——v . 167 L_-l) in dry benzene

(40 ml) ﬂo a‘ﬂ w mosphere. The
reaction mix gre was stirre 0 m1nutes ite precipitate
s QY HATI 1 SN TRES B o

green. {k this mixture a solution of 1-propanethiol (0.06 ml,
0.668 mmol) and triethylamine (0.09 ml, 0.66 mmol) in dry benzene
(10 ml) was added dropwise. The stirring was continued for one

hour, then filtered out the precipitate. The filtrate was washed



with water (20 ml), dilute solution of sodium bicarbonate (20 ml)
and water (3 x 20 ml). The organic phase was dried over magnesium
sulfate anhydrous, f iltered and evaporated on a rotary evaporator

to obtain a pale yellow viscous liquid (0.28 g., 56%).

PMR (200 MHz, CDCls, ppm.) : 0.92 (t, 6H, 2SCHpCHpCH3), 1.59 (m,

20 "v CH3), 2-70 (t, 4H’

10 (s, 12H,
__

SNCgHy ) 7 5.80 (d, 4H aromatic
\

\\; 19_4)= 12.18 Hz.)

’\ \ H{ aromatic protons,
Sn \\.,ﬁ 24.91 Hz. and J23

~
-

[ 4
& s

.
4]

i b g
I - K L

-

I’ g # =
e ’,
f..g_ s

[r——

Hz.)

= =
IND,
e o e

CMR (CDClj, ppm. ) 4:413.30 (s

|
|

]|
29.50, 30.08 (s, SCH,CH,CH3), 40.08 (s,

57) (s, SCHyCH,CH3),

AuEInEn Iy g =«

(13c—119Sn‘)= 40,25 H2), 122.58 (s €4,

A0 9RF ( UAARIT -

(Fig. 10)
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2.3.3 Preparation of tris—(4-dimethylaminophenyl)stannane

propylsulfide (3).

HaC
\N—@-) sn + sncl > \N )2SnCl
4°n Bl = \ aon
/ /

In- a 23 s placed a solution of

tetrakis-(4-dimethylaminopheny! 00 mg., 0.835 mmol) in

dry benzene (30 ml)& 1I¢ ‘ -T d dropwise with

T

0403 ml, 0.278 mmol)

in dry benzﬂe‘u(g ﬁ)wﬂﬂfwmﬂmﬁr dry nitrogen

atmosphere. reaction m1xture was stirred for 45 minutes.

wice FPVIRIIT mdwr'w 4 QUGB s

from co‘!orless to green. To this mixture a solution of 1-

stirring a solutim'n of stanni oride

propanethiol (0.1 ml, 1.112  mmol) and triethylamine (0.1 ml,
y S mmol) in dry benzene (10 ml) was added dropwise. The

stirring was continued for one hour, then filtered out of the
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precipitate. The filtrate was washed with water (30 m}), dilute
solution of sodium bicarbonate (30 ml) and water (3 x 30 ml).
The organic éhase was dried over magnesium sulfate anhydrous,
filtered‘ and evaporated under reduced pressure to give a pale

yellow viscous liquid (0.23 g., 37.27%) .

PMR (200 MHz, CDCl3, ppm.) : H, SCH,CH,CH3), 1.57 (m,
J), 2.67 {ts 2,

96 (s, 9H,

\;::Ei:\‘\ .79
"%

\_‘\
\ AN

4H aromat1c protons,

(4H aromatic

19 H)= 11.25 Hz.)

21.88 Hz. and Jjj

Jqﬂ?;fﬂig ' .40 Hz.).
EErTex!

-

k)
e

o

H | "
CMR (CDClj, ppm.) :'|3.34 S CH3), 271@6 (s, SCHpCH,CHj3),

ﬂuiﬁm‘f‘%’ﬁ}i&

ARaN PRSI PP

(s, Cy and Cs, :J (¥c-119sn)= 25.16 Hz.),
151.30 (s, C4)

(Fig. 12)
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HRMS m/e (%rel.int.) : 554.3594 (M*) calculated for Cp7H37N3SnS
554.9665 (M+,13), 479.9556 (65), 239.9977

(100), 121.0784 (83). (Fig. 13, scheme 2)

2.3.4 Preparation of 4—dimethylaminophenylstannane

tripropylsulfide (4).

ﬂ ﬁ ‘a EJ d_ a solution of
tetrakls—‘(4—dﬂnethy ammophenyﬁtannane Bjﬁ 5 O 334 mmol) in
dry szfl(a ﬁlﬂ Wﬂﬁwcwm Ej stirring

a solutlon of stannic chloride (0.17 ml, 0.02 mmol) in dry
benzene (40 ml) at room temperature under nitrogen atmosphere.
The reaction mixture was stirred for 45 minutes. White

precipitate formed and the color of the solution changed form
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colorless to green. To this mixture a solution of 1-propanethiol
(0.36 ml, 4.008 mmol) and triethylamine (0.59 ml, 4.21 mmol) in
dry benzene (10 ml) ﬁas added dropwise. The stirring was
continued for one hourland then filtered out the precipitate. The

filtrate was washed with water (30 ml), dilute solution of

sodium bicarbonate (30 ml) and water (3 x 30 ml). The organic

phase was dried over magne ium s e anhydrous, filtered and

evaporated under reduced pres: a pale yellow viscous

PMR (200 MHz, CDClj, 56~ Tt ), ‘oM, 3SCH CH)CH3), 1.59 (m,
), 2.83 (m, 6H,

f.96 (s, 6H,

6.77 (d, 2H aromatic
5 (snll9%-m)= 11.15 Hz.)

(= [¥fomatic protons,

) —H) 1J23 52 Hz. and J23

ﬂuaqwﬁ%%WSﬁﬁﬁ
ammnmumawmaa

CMR (CDCI3, ppm. )y ¢ 13.25 (S, SCH2CH20H3), 27.46 (s, SCTizQizCH3),
'30.14, 30.31, - 86.76 (s; SCH2CH2CH3), 40.07
(8, (CH3)2NC6H4), 112.67 (8, Cy and Cq»

J (13¢c-119n)= 51.45 Hz.),
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CMR (CDCljy, ppm.) : 122.76 (s, Cyq), 136.87 (s, C3 and Cs,
3 (13c-119sn)= 39.87 Hz.), 151.47 (s, C4).

(Fig. 15)

HRMS m/e (%rel.int.) : 464.3086 (M) calculated for Cy7H3;NSnSj

464 .9820 .(M+,23), 389.9783 (33), 271.9763

2}, 121.0877 (100).

Add a solutign # 'oride in dry benzene
- M/‘ 4
25 ml dropwise to @& wéll<stirs 1 ion of tetrakis-(4-di-

; T %
methylaminopheny!l)stannane—ir ¢

ene” 30 ml in a 250 ml

flask fitted willj @ condense: jgfunnel and inlet and
]

irring Lﬁ' as allowed for one

hour at o—fﬂﬂu Evrf; Wgwaﬁﬁwgglﬁ 92. a solution of

l—propanethmﬂl and trlethylamme in enzene 25 ml was

s R GV T A B

for one hour and then filtered. The filtrate was washed with

outlet tubes forﬁry nitroge

water 30 ml, dilute solution of sodium bicarbonate (30 ml) and
water (3 x 30 ml). The organic layer was dried over magnesium

sulfate, filtered and evaporated to dryness under reduced
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pressure to give a pale yellow viscous liquid mixed with white
solid. The reaction mixture was isolated by gas chromatography.
The mole ratio and ‘the amounts of tetrakis-(4-dimethylamino
phenyl)stannane, butyltin trichloride and 1-propanethiol were

tabulated in Table 4.

AULINENINYINS
RN TUNMINIAY
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Table 4 The mole ratios of the reactants and 1-propanethiol used

in the reaction between tetrakis-(4-dimethylaminophenyl)

stannane and butyltin trichloride

- |mole ratio

tetrakis-(4-dimethyl-

aminopheny1)star na

101

i1

122

0.8 g

butyltin

loride

1-propanethiol

-
S

U

0.54 ml,

6.012 mmol

0.54 ml,

6.012 mmol

1.62 ml

18.036 mmol

AU INYNTNEING

2.5 Redlstrlbak1on reaction ‘between tr1buty1—2—pyr lstannane

wit) Wil 1 UR1INE

’N‘REJ

2.5.1 Preparation of tributyl-2-pyridylstannane (11)

QL +=— 0L = O
N Br . N Li N SnBu3

(1)



Place 50 ml of sodium-dried ether into a 250 ml
three-necked round bottomed flask equipped with a dropping

funnel to which was attached a calcium chloride drying tube, a

51

reflux condenser combined with a gas inlet tube to allow the

air in the apparatus assembly to be displaced by nitrogen and a

thermometer. The air was displaced and maintained with a slow

W/)tperiment. Fine lithium
g.ﬁwl) into the reaction
flask. A solution of 2 :55, m1y 02 mol) in 30 ml of

stream of nitrogen throu

shavings was introduc

dried ether was pla el, stirring was

started and 1-2 ml added into the reaction

o ) N
flask and cooled to abgu C. Add) the w\‘,{ of butylbromide

solution, then allow i \ ‘e to warm up to 15 ©C

during one hour.

Tq "$he co 1 solution r'ium at -20 °C in

sTowly, " with st@ring a solution of

2—bromopyridiﬁ ﬁﬁ ﬁ ?.loﬁ 1%4w%-r;]o d‘;jied ether over

a three-minut@ period and the red solution was tirred for seven
¢ o o/

o A RERTRANTINY TR Y

of trib&tyltin chloride (6.9 ml, 0.02 mol), the red color

dried ice bath WE added

suddenly disappeared and brown precipitated formed. The stirring
was continued for two hours at room temperature. Then the

reaction was stopped and washed with water (3x30 ml). The organic
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phase was dried over magnesium sulfate, filtered and tributyl-2-
pyridylstannane was isolated by fractional vaccuum distillation :

5.6 gy vapor temperature 60 Oc at 4 mm., iéolated yield 60 %.

IR (neat, max em~ 1) 3080 (=C-H aromatic), 2900 (-C-H), 1590

(C=N), 1450 (C-H), 1130 (C—Sn), 750 (o-

| \\\\\‘ ’ CHz), 1.65 (m,
g 7.40 and 8.65

; x\group)

CMR (CDClj, ppm.) .: s, CHy), 26.81 (s,

!;E-‘p (S’ CH2),
| -
l 29.03 (s, 121.70 (&) cp, J (13c-11%n)

ﬂ U &ﬁ“?fﬂfﬂ f wﬁ"‘] ﬂ:i (13c-119n)=

60.38 Hz }; 133.50 1193‘)— 10.06

AR QIR D TN TR o

Hz.)s 173.50 (s, Cq).

(Fig. 28)
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MS m/e (%rel.int.) : 368.0 (M%,28.0), 313.0 (100), 311.0 (72.9),
254.0 (36.4), 198.0 (87.9), 80.0 (8.44).

(Fig. 31, scheme 4)

Elemental analysis calculated for Cy7H31NSn (368.132):

Calculated C 55.47% : H 8.48% : N 3.80% : Sn 32.24%

Found 3.40% : Sn 31.19%

2.5.2 Redistza ‘ ’f“?>'.> S “tributyl-2-pyridyl

in 1:1 mole ratio

The as in the

redistribution reacti i s=(4-dimethylaminophenyl)

stannane and stanni ibutyl-2-pyridylstannane

(0.51 g, 1.38 muol wil, 1.38 mmol) and

= used. The &action was carried

out at rooﬁ ﬂﬂﬁqm W{wﬂﬁ fl‘ uct was yellow

viscous liqlid and’ wh1te pre01p1tate is product was

characQ Wﬂ M ﬂiﬁ m u%ﬂ fgdwﬂq ﬁ%}tography

which the developing solvents was butanol-ethanol-water (3:1 and

1—propaneth1ol ( !y 52 mmo

saturated with water). The compounds were detected by spraying
with catechol vioiet_ after oxidation with ultra-violet

irradiation.
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