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2 2, Trimethylstannyl-diethylamine, -ethylsulfide, -methoxide ¥ -hydroxide %3} phenyl-
isocyanate & S8 2EA wh-gA 7l 25, 100°C o] &t A= triphenylisocyanurate gto] 445 %}
2, 180°C 4| A% triphenylisocyanurate ¢} diphenylcarbodimide >} 2 4 =gl e},

2+, trimethylstannyldiethylamine 3} chloral 9] uk-&d A= N, N-diethylformamide ¢} trime-
thylstannyltrichloromethide 7} 8 4 5 91 ¢ %, N-ethylhezamethyldistannazane = phenylisothiocyanate
9}8] ul-go) A& bis(trimethylstannyl)sulfide £} N-ethyl-N'-phenylcarbodiimide 7} 2 A 5} =},

ABSTRACT. Trimethylstannyl-diethylamine, trimethylstannylethylsulfide, trimethylstannylme-
thoxide and trimethylstannylhydroxide were reacted with phenylisocyanate at various temperatures,
The product was only triphenylisocyanurate below 100 °C and the mixtures of triphenylisocyanurate
and diphenylcarbodiimide were obtained at 150 °C.

Whereas, in the reaction of trimethylstannyldiethylamine with chloral,
and trimethylstannyltrichloromethide were produced.

N, N-diethylformamide
The products from the reaction of N-

ethylhexamethyldistannazane with phenylisothiocyanate were bis(trimethylstannyl) sulfide and N-

ethyl-N'-phenylcarbodiimide.
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Table1. The yield of triphenylisoclisocyanurate
(%) according to the temperature variation,

Catalyst Temp. CO)
0 20 | s0 | 100
Me;SnOMe 20 70| w0 | 100
MesSnOH 30 80 | 100 | 100
Me:SnNEt, 40 9 | 100 96+
Me;SnSEt 100 | 100 | 100 | 100

At 0°C for 7 days and at the other temperature for
3 days respectively.

*In this case, 4% of diphenylcarbodiimide was
formed.

Table2. Products ratios(%) at 150°C.

Catalysts
Products
MeaSnNEt;) MesSnSEt |[MesSnOMe| Me;SnOH
Triphenyl-
isocyanurate 40 50 70 %0
Diphenyl-
carbodimide 60 50 30 10

All the reactions were carried out for 3 days
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Trimethyltin 2H& 22| ®|=. Trimethylstnyl-
diethylamine(b.p 140°C) 9 N-ethylhexame-
thyldistannazane (b. p 93°C/15 mmHg)& 2}2+
427 diethylamine =
ethylamine o} ether -89 5} trimethylstannylchlo-
ride & WS AAA AzHPYeH™,  trimethyl-
stannylmethozide(b. p 33 ~4°C/0. 4 mm Hg) >
trimethylstannyl chloride & sodium methoxide
o WA F A} FFekd AT, Trime-
thylstannylsulfide (b.p 178 ~ 9 °C/750 mmHg)
trimethylstannyl chioride ¢ ethanethiol &) &%
FE&A o] alkali & F98ted AP w}6, Tri-
methylstannythydroxide (sub. >80°C)% stann-
ylamine 3} stannylmethoxide A} 9] ¥4 52 &
skl o8] AA st Al

EE WS Az ZaoAE FAAA 2
A AESAA FHYsigder AdgPYEe
g F AEE e85t ¥ ARz 2 IR
spectrum 2! m.p &2 bp & EEEH A2
A3t em] W) &2 489 phenylisocyanate

n~butyllithium &
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Trimethylstannyldiethylamine 1 Phenyl-
isocyanate 2] Bt®. Phenylisacyanate 24 g(20
mmole) 3 trimethylstannyldiethylamide 0.47 g
(2 mmole)& EFs}o] 0°Col A 154, 20, 50,
100 ® 150°Col A Zrzk 347} wb-SA R, 4
SAAFEA, 0°CollA 0.958(40 %), 20°C o
A 21890 %), 50°CelA 100 %, 100°C <14
2.2g(96 %), 150°CollA] 0.96g(40 %)2] tri-
phenylisocyanurate{vc_o 1710 cm™), m. p 283~4
°C)M1" % dAgion, 100°C]AM 0.08g(4 %),
150 °C 1A 1. 15 g(60 g) ¢} diphenylcarbodiimide
(Vy=c=n2152~2128 cm™%, b, p 114~6°C/0. 5 mm
Hg)® & 74z 4wt
Trimethylstannylmethoxide ¢ Phenyliso-
cyanate ©| ¥tZ kAe} T2 WPem 2.4g
(20 mmole) 2] phenylisocyanate 9} trimethylstan-
nylmethoxide 0. 39 g(2 mmole)$- ¥+-3-A3 72 =}
0°CoiA 0.48g(20%), 20°Col A 1.68g(70 %),
50 5} 100°C oA 100 %, 150°C el 4] 1.67 g(70
%)2] triphenylisocyanurate &, 15¢6°C o] A (.57
£(30 %)<} diphenvlcarbodiimide & 2}7} Qi ch.
Trimethylstannylhydroxide 2t Phenyliso-
cyanate 2] Y2, Phenylisocyanate 2.4g (20
mmole)®  trimethylstannydroxide 0.36g (2
mmole) 0. 2 €], 0°Cof| 4 0.72g(30 %), 20°C
oA 1.91g(80 %), 50 9} 100°Cel A 100 % =
g2 150°C el 4 2.15g(90 %)2] triphenyliso-
cyanurate § 247 J9u, 3 150 °C ol A&
0.192(10 %)¥) diphenylcarbodiimide 7} Q4 5
At
Trimethylstannylethylsulfide 2} Phenyliso-
cyanate 2] BF2. Phenylisocyanate 2.4g (20
mmole) 7} trimethylstannylsulfide 0. 45 g(2 mmo-
le)& ¥k8-AA 0, 20, 50, 100°ColNE 25
100 %9 triphenylisocyanurate €, 150 °C o A}
+ triphenylisocyanurate(1. 19g} ¢} diphenylcar-
bodiimide (0. 96 g) & 7+7+ 50 %4 AT,
Trimethylstannyldiethylamine 1t Chloral 2|
2. 2.36g(10 mmole)2| trimethylstannyldie-
thylamide ¢} 1. 47 g (10 mmole) 8} chloral & 0°C

ol Al It AE E= LET F 80°CH
A 197 HEARE B3AYEL 0.81g
{80%)2] N, N-diethylformamide(b. p 177~8°C)
2} trimethylstannyltrichloromethide 2.26g
(ro.52)*%0]gloe] WEFEL stTEAHY
2 9 chloroform # Me;SnOH (sub. >80 °C) 7}
A=A,

N-Ethylhexamethyldistannazane 2t  Phe-
nylisothiocyanate 2| 212, N-Ethylhexamethyl. .
distannazane 3.71 g(10 mmole)} phenylisothio-
cyanate 1.37 g(10 mmole)-& —50°C o]t Al &
B F Aol 33U wAHAG, o] uhg-
& —50°CAAE A% Td g kst 3
24438 N-ethyl - N’ - phenylcarboodiimide
1.02g(70 %, vn-c=n 2160cm™, b, p 87~8°C/
0.4 mmHg) 2 bis{trimethylstannyl)sulfide 3. 23
g(90 %, b.p 52~3°C/0. 4 mmHg)# o] 31}, N-
Ethyl-IN'-phenylearbodiimide & N-ethyl-N’'-
phenylurea o] HgO & F&£AA ¥ E #4438 B
&5 = IR spectrum @ b.pE v & FolEgd
vZ @ ol 3 g b3l 8 S N-ethyl-
N'-phenylurea(m. p 99°C) 7} Bk o 2 A3}
At

of @k ohabha) BAMES) AAREL of
2970 AolAe) oo Apo)E TPk,
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