CHAPTER 111
RES_ULTS AND DISCUSSION
3.1 Preparation of tetrakis—(4-dimethylaminophenyl)stannane (1)

The similarity in th ions of the Grignard reagent

and aryl lithium deci that the latter might

be useful in the nometallic compounds,

especially since 1i e Of unusual types could be

prepared. The lith 1l easily prepared in

much the same igents. The reactants

and the solvents h and the moisture had to
be totally exclude 1 medium. This can be
achieved by using own procedure. This

reaction, consisting o ired careful operation.

v,
The p—div@hy :

bromo-N N—dlmethylanlygpe and lithium metal as in Eq.(39).
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The synthesis of tetrakis-(4-dimethylaminopheny!l)stannane

]

um ﬂ}as prepared from 4-

was modified by replacing the solvent, diethyl ether, by benzene
after the lithium derivative had been formed and allowed the

lithium derivative to react with stannic chloride in benzene.
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> MezNLi . (39)

Me,N Br + Li

4 MezN—@——Li + snCly

> MezN—@—)4—Sn - (40)

(1)

The structure of 1  _ t laminophenyl )stannane

was characterized by IRs.NMR-and«MS as.well.as its melting point.

3.1.1 Infragéd e ¢ ; \ trakis-(4-dimethylamino—

~ The IRF s ‘"ﬁi m-— ¢ smpound (1) (Fig.5) was

tabulated in Table 5.
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Table 5 Characteristic group absorptions of tetrakis-(4-di-

methylaminophenyl)stannane

Wavenumber (cm'l) Functional groups | The vibration of bonds
' 3080 =C-H stretch
2800-3000 stretch
1590,1510 stretch
1350 stretch
1440,1080 stretch
600-810 stretch
3.1.2 The NMR/ spectrum | etrakis-(4-dimethylamino-
phenyl)

f'.

4—Sn

ﬂUﬂlM@iﬂqﬂ'ﬁ
qmas Tl aneng. .

methyl groups of dimethylaniline group as singlet at é 2.96 ppm.
The eight aromatic protons were displayed at § 6.77 with coupling
constant of snl19-H 9.27 Hz and 7.50 ppm. with coupling constant

of snll7-y 19.14 Hz and snl19-g 26.10 Hz.



The CMR spectfum (Fig.7) indicated five carbons
signals which corresponded to thirt& two carbon atoms. There was
one singlet -at § 40.08 ppm. which belonged to N-methyl carbons
((CH3)2NC6H4). The singlet at & 112.79 ppm. with coupling
constant of 13c-119gy 26.65 Hz. was assigned to C, and Cg. The
singlet signal at ¢ 124.61 was Cy, while the singlet at § 138.10

ppm. with coupling const 13c-119sn 20.82 Hz. was

interpreted as C3,C5. An 150.8 ppm was assigned

to C4.
3.1.3 dimethylaminophenyl)
is-(4-dimethylamino-
phenyl)stannane entation ion peak m/e (%

relative intensity) 480 (8.12), 240 (32.59),

120 (32.50). ’C:__—:#m-\? pattern of this
compound (1) was sﬁﬁ’n i

| y

‘o Y
3.2 Redistr%tuﬂgtnﬂﬂtﬁ'mﬂqmﬁrlmimﬂenyl)
SE;rqpqq'f?§§:&r?ﬁ%fjifij&ijr = o/
| N1INgIat
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The products from redistribution reaction between
tetrakis—(4—dimethy1aminophenyl)stannane and stannic chloride

were characterized by NMR and MS. The products gave the

similarity patterns because they were in the same series, but the
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intensity of each peak was different. IR spectra were not
available at this time. This problem could be overcome by the
characterization with high resolution mass spectrometry which

gave exact molecular ions.

3.2.1 PMR and CMR of the products from redistribution

reaction of akis—(4-dimethylaminophenyl)

stannane

The P ;» R ‘?‘ \ e products in this

) > olecular structures.

A
2 8 \
his- -":w i '..

. \ iminophenyl )stannane
(; :

dipropylsulfide (2), vla \~\ 1)stannane propyl
‘sulfide (3), (4-dime lf;#“q ne tripropylsulfide

(4) were shown in Fig 48 Jooc -,J

L=

= fﬂ‘

75‘4 al of the methyl
group of propanethiE group 2 ;Q%ppm‘. (SCH,CH,CH3) .

The multiplet_ at ‘A 57-1.59 ppw. was assigned to protons in

methylene grc% uﬂ@cﬂﬂm iwﬂ rlﬂj 2.83 ppm. was
S AT,

groups in dimethylaniline group ((CH3)2N06H4). The doublet at
6.80 ppm. with coupling constant of snl19%-H in range 11.15-12.18
Hz. and another doublet at § 7.50 ppm. with coupling constant of

snl17-H in range 21.88-24.01 Hz. and Snl19-H in range 21.10-34.40



Hz. were interpreted as aromatic proton in para-substitution.

The CMR spectrum showed just eight peaks. Singlet

at & 13.00-13.34 ppm. was assigned to methyl carbon (SCH,CH,CHj).

H3C

\ \
/N@—Sn ) o ( SCH2CH2 @—Sn ) 3—-SCH,CH,CHj3
H3C . h )

(2) 7 | — (¥

Figure 4 (2) Bis-(4-d v1amindpr aane” dipropylsulfide

(3) Trisgﬂ.‘ N ‘-‘J' propylsulfide
il | | T
(4) (4-diull hylaminophenyl)stannane ¥ ipropylsulfide

AU ANANINYINT

The other sifglet at 3 27 46—27 76 ppm was methylene carbon
R AN -
group. e _singlet at  40. 07 40.16 ppm. was assigned to N—methyl
carbonsf The singlet signals of aromatic carbons were exhibited
at § 112.56-112.70 ppm. (C5 and Cg) with coupling constant of
13¢-119sn  in 25.43-51.45 Hz., 122.58-123.30 ppm. (Cy), 136.87-
137.50 ppm. (C3y and Cs) with coupling constant of 13¢-119sn in

25.16-39.87 Hz. and 151.30-151.47 ppm. (Cq4) .
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3.2.3 Mass spectrum of the products from redistribution
reaction of tetrakis-(4-dimethylaminophenyl)

stannane and stannic chloride.

The mass spectrum of compound (3) (Fig.13) from

3:1 mole ratio of the reactants exhibited the fragmentation

ion peak m/e (%rel. int. 54.9665 (13), 479.9556 (65),
239.9977 (100), 121.0 w)ble mass fragmentation

. #
pattern of this com

h o« \o-. nd (4) (Fig.16) from

1:3 mole ratio of s showed \the molecular ion peak at

The

m/e (%rel. int.) ; (23% ). 978 33), 271.9763 (19),

A

heme 3.

195.1704 (22), 121. ble mass fragmentation

pattern of this compou

L — T :
After Xz AW thylaminophenyl)
stannane (1), ac@din thod cribed above, the

redistribution reactign with stampic chloride was carried out,

mﬁ@ﬁ%uﬂgmgmimﬂﬂmi%mmmg
A R I An AN AL

proceed :
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H3C | | .
N—@)3—SnCl (41)

\ @
4
/

The first reaction occuring in

the Kocheskov redis 1 be as Eq.(44). When

¥ \\\ix carried out at room

s={4-dimethylaminophenyl)

the redistribution
temperature an equimo
sténnaﬁe chloride hy laminophenyl )stannane

trichloride (6) 5—-——-—;.‘

\ :.

) . ]

= .ﬁ}umm B YT
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@—)Sn013

(6)

(44)
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For the eciuimolar amounts of the reactants, the

subsequently occuring reaction was shown below :

HjyC Hj3C
\ \
)381’101 + )SnCl3 _—> 2 /N )anCIZ (45)
H3C H;3C

It therev was

the

; akis-(4—dimethylamino—
ﬁter completion of

phenyi )stannane,
reaction (44) and c ) mpound. (1), (5) and (6)

(5) and some of

underwent further und

compound (7). This was ¢ ed in. the 'fc owing reactions. :

H3C\ |
/N@—)4Sn + @)3&101 +
HsC
(46)
T
= |
2SnCl,y

ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂlﬂ@

e AR agmzu umfwma g
/N‘;4Sn + @)mez o 3 N@)3Sﬂ€l (47)

HsC

If there was an excess of stannic chloride in mixture of
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reactants after completion of reaction (44), the following

reactions became important :

H3C H3C\
N@‘)3SHC1 + SnCly > N )zanlz +
H;3C H;C
(48)
)SnCl3
HsC
\
N )zan].z )SHC13 (49)
HsC
The products al.wéﬁgﬁg aine es of impurity which was
formed from the 'gﬁTf?fErT:r_*--'x‘nﬁii;:T:T;F* (1) with HCI
generated during t ﬁ‘re-— : Jatﬁ ;
L ) ]'

o] WL NS WEIADS im vemens e
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found that the reactions were the same either at room temperature
or heating the mixture for one hour. Because compound (5)-(7)

were sensitive to moisture, therefore they have not been isolated

but rather quenched the reaction mixture with stoichiometric
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amounts of propanethiol and a base. Triethylamine was used as a
base and triethylamine hydrochloride was filtered off and the

products were worked dp as usually.

HyC H3C

\

/N @ )ZSnC12 + 2 HS(C3H7) —> N @ )ZSn(SC3H7)2 (50)
Hj3C

HsC
Because of. he products containing
; 7
propanethiol group, mercaptoben zol was used instead of
propanethiol. T?l‘f“’“ Timent U ;5396 same manner as
explained above, ever, 2d produgt was not obtained,

'LLEL’II mm BNEL T ) dumanty it vas
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3.3 Redistribution reaction of tetrakls—(4—d1methylam1nopheny1)

instead the s artln materials weges recovered. Thus, 2-mercapto
benzothiazol

stannane and butyltin trichloride

Mixed dimethylaminophenylstannane compounds were prepared
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by redistfibution reaction in the same manner as. compound
(2)-(4), but the reaction had to proceed at low temperature
around 0-5 ©C because the alkylation of butyltin trichloride
with tetraaryltin was exothermic. When a solution of butyltin
trichl&ride in dry benzene was added to a solution of tetrakis-
4-dimethylaminophenyl)stannane, some white precipitate for@ed.

Then the reaction mixture wa

with 1-propaneth1ol
=,
@1 (9) and 1:2 (10)

. Which were shown in Fig.

The reaction
mole ratios were de
17-22. The reéctiq— L 3 “Were | passed through silica gel,
however, silica ge oroke Ph-Sn bond to
give dimethylaniline atography technique
was tried without su es were monitered by
GC, which proved to b q Gas chromatograms of the
reaction mixture (8) Sy _a,gl 2. shown “in" Fig. 23,

24 and 25, respec:-l

U
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Table 6 Retention time of the reaction mixtures and compounds

(2)-(4)

compounds Rt (min)

The reaction mixture of 1:1 , 8.89, 13.09

1 tio (8)
mole ratio /é

dO“- 11.80

The reaction mix,1iur .
mole ratio (9)
The reaction mixt /& N g3, 12.10
mole ratio (10)
~compound (2) 7 k 3' ; ‘ 8.92
compound (3) -‘ "".-. ‘ \ 1.09

compound (4) ' _ﬂ ' 7.49

'H
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H;3C 3 HSC3Hy H;C

2 N )4Sn + BuSnCi3 —_—> 2 N )3Sn(SC3H7) +
HaC i HsC
Hsc\ | (54)
N—@ ) pBuSn(SC3H7)
H3C "
HC
\N )4Sn + 2 )Sn(SC3H7)3 4
H3c/'

)Bqun(SC3H7) +

(55)

)28H(SC3H7)2

From {grl_—» 't she ."ir ompound (2), (3)

and (4) in the reﬁtio . an1'2, i‘espectively

The others could b& sthe expecte.b'products Thus the reaction

could proceedﬂuﬂ ’Jmﬂ 7] s w EJ’] r i
.. AN18N3RYAINeD ”EJ .

Tributyl-2-pyridylstannane was synthesized by metal-

halogen exchange between butyllithium and 2-bromopyridine to

obtain 2-bromopyridyllithium which was an intermediate, and
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then reacted with tributyltin chloride. Compounds such as
pyridyllithium derivatives are unobtained by direct reaction of
lithium with the halides, and are only rarely accessible by
metallation, because of the ease with which the pyridine is
alkylated. In contrast, such derivatives are readily prepared

by this methpd, since very mild conditions may be employed.

Preparation of pyridyllithium i t achieved at 30-35 ©C for

twenty hours due to t //as ample opportunity to

add not only the ﬂEq 56) but also the

pyridyllithium produf is |
o

(56)
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Failure to curb the activity of the azomethine function

accounts in considerable. Subsequently, the application of the



interconversion technique at low temperature (-35 OoC to 0 °C)
and short reaction time (5 to 15 minutes) was established as

the most suitable means for suppressing the -N=C activity.

The red solution of 2-pyridyllithium was quenched with
tributyltin chloride in a slightly excess amount to be sured that

the reaction was complete. eaction in this part was

69

undergone at room ter reaction was shown as -

Eq.(60).

Furthermore, t urities in the reaction

mixture and tribut as a yellow green
‘liquid which had—a—frigh e tompound (11) was
purified by f ractﬂma |

yvield. The elementdl manalysis wass consistent well with the

tri@ym&mﬂmﬁw IN?
ARNAININANIINLAY

The IR spectrum (Fig.26) tributyl-2-pyridyl

stannane was displayed in Table 6.

ati@ at 4 mm in good



Table 7 Characteristic group absorptions of tributyl-2-pyridyl

stannane

Wavenumber (cm‘l) Functional group The vibration of bonds

3080 cm~! =C-H (a oM i . stretch

2600-2800 cm™! stretch
i590 cm~1 stretch
1450 cm~1 bend
1130 cm~! tretch
750 cm™! |

3.4.2 NMR spec idylstannane

3 y‘ IR ‘q cated the signal
of methyl carbonsﬂat 5 0.8 g :; singlet at & 1.15

ppm. ,

e g AR o
zrwwmzﬁ e ﬂ"ma”ﬁ“‘“ -

mu1t1p1eq

The CMR data (Fig.28) showed eleven signals
which corresponded to seventeen carbon atoms in this spectrum.

A singlet at § 13.50 ppm. was assigned to methyl carbons (C,).

1.65 ppmA/were assigned as Hy, Hs, Hg
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The singlet at & 17.20 ppm. Wwas the methylene group (Cb).' Two
singlet signals at § 26.81 and 27.23 ppm. were shown to be
methylene carbons as lebeled to .Cd and C., respectively.
Two singlet carbons at § 28.04 ppm. and 29.03 ppm. also exhibited
the methylene carbons as indicatéd to Cgy and Cg,
respectively. Five singlet signals :at § 121.70-150.00 ppm.

with coupling constant of in range 10. 06—60 38 Hz.

displayed four carbons i lebeled to Cp, C3, Cy4,

and Cs, respectively. 173.80 ppm. was Cy,
attached to the withdrajd atom, showed the signal at
downfield.

3.4.3 Mass spec tidylstannane

The < 31) showed the
molecular ion peak at /e’ (%rel; : 368.0 (28.0), 313.0

f‘

possible  mass fﬁgme‘ .@his compound was

exhibited in scheme 4¢ &,

AREINENINEINT
ﬁmﬁ S ATINETRE

stannane with stannic chloride was studied in the same manner

as described above. The experiment was proceeded in the
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nitrogen atmosphere by using benzene as solvent. A solution of
stannic chloride was added to tributyl-z—pyridylstannéne

solution either at room temperature and 0-5 ©°C, and then the

12

color of the solution changed from yellow to colorless and some .

white precipitate formed. After the reaction mixture was quenched .

by 1-propanethiol in stoichiometric amount, The solvent was

evaporated under reduced pres

were obtained and charac CDCl3. The white solid

B DMR and QR of the

mixture were shown i 32 |and 33 ‘-;;:ct, redistribution

was insoluble in

reaction of tribu

accordaning to Koche

SnBuCI2

Y] 4HSC4H, (61)

-8
FJ] u EI f‘j qn EI w%” @aicsHifncsch7
AMIAN TN ING 1Y

ellow liquid and white solid

)

NMR examination of the - mixture showed no significant formation of

the expected products. In addition, paper chromatography was used
to monitor the product mixture. The Rf value of the mixture was

' 0.00 and 0.88 while the Ry value of tributyl-2-pyridylstannane
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and dibutylstannane dipropylsulfide were 0.88 and 0.70,
respecti&ely. From the Ry values above, fhey were shown that the
starting material was recovered and the redistributiqn reaction
of tributyl-2-pyridylstannane Vand stannic chloride was not -
proceeded as expect presumably stannic chloride may be too acidic
to compound (11) so that it could break pyridyl-tin bond and gave

‘tin oxide.

AU INENTNEINS
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Scheme 1 The possible mass fragmeﬁtation- of tetrakis-(4-di-

methylaminophenyl)stannane (1)

HE ~[EH )2 R b ‘\ ~(CHy) Nc6H4*5 \
N )an )-Sn )—Sn
/
He

m/e 600.0 m/e 480.0 ) m/e 360.0

~(CHg),NCgH,

<

mse 2400

AULINERINeINg
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Scheme 2 The possible mass fragmentation of tris-(4-dimethylamino-

phenyl)stannane propylsulfidé (3)

AULINgNINeINT
ARIAINIBANIINEINE

mse 121.0784
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Scheme 3 The possible mass fragmentation of 4-dimethylaminophenyl

stannane tripropylsulfide (1)

Sn(SC4H,)

ﬂaﬁni@wwﬂmay T

m/e 1951704
m/e 121.0877 m/e 2719763
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Scheme 4 The possible mass fragmentation of tributyl-2-pyridyl

stannane (ll)

“(GHo)y
m/e 368.0

L+ : .
l \./\ ' C4H9 — +
' + 2H™
‘ N“" "Sn(C4Hg), -

- m/e 313.0

-2H"

+

NN < Sn(CyHg),

m/e 311.0

m/e 198.0
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