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2 ¢ Triethylgermyldiphenylphosphine 3} Phenylisocyanate® 1: 10 mole ¥] & ampoule <ol
A Egeta A8 gEolA AR 2 23 0°Coll 4 & phenylisocyanate®] 23} 2 galel N,
N-diphenyluretidine-2, 4-dicne 3o}, 20° o] 2] &= phenylisocyanate2} 32.2] 3} 3 §taj<l triphenylisocya-
nurate 7} @A P45 g o, 50° A A Y4YF oo} diphenylcarbodiimider} QA5 ¢l ot
g 100°C ojdel e 28 Y= &=, diphenylearbodiimidest 1, 3, 5-triphenyl-2,4, 6-
tris (phenylimino) hexahydro-1, 3, 5-triazine ¢| $8 AA4HAe}, 23 2 Triethylgermyldiphenyl-
phosphine & 7] zel AFEEY 4ol &5z ALk

ABSTRACT. Triethylgermyldiphenylphosphine was reacted with phenylisocyanate at various
temperatures for three days in sealed ampoules. At 0°C, only N, N-diphenyluretidine-2, 4-dione,
a cydlic dimer of phenylisocyanate (35%), was formed. But at 20 °C, phenylisocyanurate, a cyclic
trimer of phenylisocyanate (30%), was formed along with the dimer. At 50°C, diphenylcarbodii-
mide (55%) was given together with the compounds described above. At the higher reaction tem-
peratures than 100°C, instead of the dimer and trimer of phenylisocyanate, 1,3, 5-triphenyl-2, 4,
6-tris(phenylimino) hexahydro-1, 3, 5-triazine, a cyclic trimer of diphenylcarbodiimide (30%) end
diphenylcarbodiimide (70%) were mainly produced. Triethylgermyldiphenylphosphine appears to

act as a catalyst for the formation of the above cyclic compounds.
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Table Products distribution ac different temperatures®
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1. Triethylgermyldiphenylphosphine 2| &
A, E.H Brooks" 59} whel 2|8t triethyl
germylchloride ¢} Lithiumdiphenylphosphide!®
& 58 Tetrahydrofuran & Lol 2 3fe] c}o-
# Fo] Azagch. 117 three necked flasks)
Lithium 1.82 g(0. 13mole) 7} triphenylphosphine
34.06 g(0.13mole) & THF 250 mio] &3] Az
3L @ 42 gdol THF 100mle] %
S A7 triethylgermyl chloride 25.56 g (0.13
mole) & kst A A Aspsidct, A8t
¥ reflux$ 3o wkSE ARG QA
g Lithium chloridel 14 2#)3ld A)Astz
Z4EFHe FHAAQ triethylgermyidiphen-
ylphosphine (b.p 146°C/3mmHg) 29.70g
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2. Triethylgermyldiphenylphosphine 1} phe-
nylisocyanate 22| ¥t® T E w22 triethyl-
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2% 2 AgEFEY QA B triethylger-
myldiphenylphosphine & 3 43lgl = diphenyl-
carbodiimide (III) b.p 114—6°C/10.5 mmHg,
vn=c=N 2152~2128cm~! (Lit., b.p 115°C/10.5

mm Hg, vnscen 2152~2128cm™!)%17 1.64 g (55
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-2,4,6-tris  (phenylimino) hexahydro-1, 3,5~
triazine (IV) m.p 159~161°C vc.x 1680 cm™!
(Lit,, m.p 159.5~160°C, vycx 1680cm™1)20
0.60g (20%)& At
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W CO; gas® &3t 444 HPAFH} 2A
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100°C =49} g Wnleoz 2 AR ()
2.082(70 %) = (V) 0.89g (30 %) & ¥}
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