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This project showed the first example of inert bonds cleavage which are O-CN in
cyanate, S-H in thiol, C=0 in amide, C=S in thioamide by a transition metal complex.
In the reactions with amide and thioamide, we also found a new type reaction to give

imine. The carbene complexes were produced and characterized as intermediate
products.
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hv, 5 °C

Cp(CO),FeMe (1)+10 eq. thioamide + 50 eq. Et;SiH T 24 h (Et3Si),S
entry thioamide Yield / %2 (TONP)
1 Me,NCHS 124 (1.2)
2 Me,NC(S)Me 13(0.1)
3 Me,NC(S)Ph trace
2 HNMR 2R b L& &I(CEHHE
P Cp(CO),FeMe% HHE(CETE.
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sec-thioamide amine imine
equiv of TON" of TON“
entry sec-thioamide Et;SiH  condition  amine of imine
1° PhNHC(S)Ph 5 80 °C 0.6 17
2 PhNHC(S)Ph 5 et 0 trace
3¢ PhNHC(S)Ph 30 80 °C 1.0 74
4 MeNHC(S)Ph 30 80 °C trace 24
5¢ PhNHC(S)Me 30 80 °C 0 0
6" PhCH,NHC(S)Ph 30 80 °C 21 6.5
7° PhCH,NHC(S)H 30 80 °C 0 0

“The value is based on the concentration of CpFe(CO),Me. "0.060 M
THEF solution. “In free solvent. “Photoirradiation at 5§ °C

s =4 =
in toluene
RLNJ\Ph + e - Fe
H ¢t A Nsirz, o1l
0~ N ,C._ " SiR%
J R'HN" “Ph
R? = Et R'=Ph,R2=Et >99 % ("H NMR yield)
R'=Me, RZ=Et >99 % ('H NMR vyield)
R?=Ph R'=Me, R?=Ph 40 % (Isolated yield)
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SN D BRSISITINZ . BKFLE b [RIFEC
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2 eq. CpFe(CO),Me (1), (EtO);SiH

RNHC(S)NHR RN=C=NR
60°C, in THF, 24 h
Entry Thiourea Yield“/%
1 PhNHC(S)NH, >95
2 'PrNHC(S)NH'Pr 76"
3 CeH;;NHC(S)NHCgH >95
4 PhNHC(S)NHPh >95
5 (0-CH;CeH,)NHC(S)NH(0-CH;CH,) >95
6 (p-CH;CsH,)NHC(S)NH(p-CH;CqH,) 63
7 EtNHC(S)NH(CH,);NMe, 16"
8 CeH,y{NHC(O)NHCH; 4 Trace

“The value is based on the concentration of thiourea and isolated
yield. » GC-MS yield.

4) > 7F—b&EHW= 0-CN FEAEIW G
WCOWT bR a2 To72, ¥ 7 3% — MIKF L,
1 YEOSSEA, 1 480 Et,SiH 20z LR
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77o (F 4) WIFNHILE 50 %% FlEl> TV
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complex + 'PrO—CN + Et;SiH ——— Et;SiCN

in toluene

entry complex conditions time/h yield/%"
1 Cp(CO),FeMe h 12 16
2 Cp(CO),FeMe 70 °C° 12 trace
3 Cp(CO);MoMe h 24 35
4 Cp(CO);MoMe 100 °C* 24 44
S (CsMeg)(CO);MoMe 100 °C* 24 trace
6 Cp(CO);WMe 100 °C* 24 4
7 (CMe)(CO);WMe 100 °C¢ 24 trace

“Calculated from the isolated (Et;Si),0. “Photoirradiation at room
temperature. “Thermal reaction under room light.
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— ipr—| tBy—|
Me—NCS Pr—NCS ‘Bu—NCS /\/NCS

57.5 6.2

13.0 15.9
©/NCS @LNCS /©/NCS /©/NCS /©/NCS
MeO Cl
8.1 13.0 6.5 18.8 10.2
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CpFe(CO),Me  + 10 equiv RSH + 100 equiv R_,NH ; R‘> Snﬁ
24, tok
enlry RSH R;SiH RS-SiR'y TONE
1 EtSH Et;SiH EtS—SiEty 84
2 {—sH EtSH { )—s-siet, 10
3 ‘BuSH Et3SiH 'BuS-SiEty 64
4 PhSH Et,SiH PhS—SiEt, 58
5 MeO<_)—SH EtSH MeO<_)—S-SiEt, 72
6 Ph T SH Et,SiH Ph” T S-SiEt, 06
o
7 ( \"\ Et;SiH § ?/'\S—S\Els no reaction
8 PhSH MezPhSiH PhS-SiMe;Ph 76
9 PhSH MePh,SiH PhS—SiMePh, 36
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