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Sakai, N.; Mano, S.; Nozaki, K.; Takaya, H., J. Am. Chem. Soc. 1993, 115, 7033-7034.
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Sp 26.9 (ddt, 1Jrnp = 119.0, 2Jpp = 38.2, 2Jpc = 18.3 Hz)
L —»OH =9.27 (dddd, 2Jpr = 161.2, 2Jpn = 21.8, T = 9.3, 2Jon = 3.3 Hz)

OO Ph; SeOM OO Phy | 18c0— 8¢ 194.9 (ddd, 'Jrnc = 69.6, 2Jpc = 18.3, 2Jcc = 14.6 Hz)
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P—Rh=
N 13
Rh 0.05/0.05 MP CO
(acac) a T 8¢ 196.6 (dt, 1Jrnc = 69.5, 2Jpc = 2Jcc = 14.6 Hz)

O - toluene-dg ‘ \\>6P 184.7 (dd, 'Jrnp = 181.6, 2Jpp = 38.2 Hz)
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Nozaki, K.; Sakai, N.; Nanno, T.; Higashijima, T.; Mano, S.; Horiuchi, T.; Takaya, H., J. Am. Chem. Soc. 1997, 119, 4413-4423.
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Catalytic Synthesis of Alkene-Carbon Monoxide Copolymers and Coologomers (Catalysis by Metal Complexes),
Sen, A., Ed. Kluwer Academic Publishers: Dordrecht, 2003.
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Hy
Cl, NaCN cat.
NF CI\/\/\Cl NC\/\/\CN _ e NC\/\/\CN
adiponitrile
H,, cat NH
/ g HzN/\/\/\/ 2
NC\/\/\CN Nylon
1) H,O O
N\ _ o CETE
2)pcl;  Cl EIREHMEL
@) NaCIhKEICFEE
iR ZFIA Y 2 EZENSHE (DuPontD i RiX)
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N HCN P Y nfadastmidiiodn -
~ ' 100 °C CN " YT mrReiMAIEY 1 2 LI EF
L = P(O-o-tolyl), 70 : 30 CN c TRRA7 74 NI FZFIE
L1 ABEDFRINZHR CN
e e LoNi _~_ NC._~_ ~~n A=2ZnCl2: 83%
CN CN CN A = BPhs: >90%
HNiLS(CN)'A ﬁ“&{*b\,a Eﬁﬁﬁ:/\@gmﬁ Lewis acid adiponitrile (%)
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/\/ _ B(c’:\leF?h)3 80
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—NiL, =— Ni(CN)L, = NiL,
BT LY yﬁgﬁ:\H R I JTVEA ‘ ZnCl,
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—NI(CN)L, == >N
ﬁw7w7/F¢
P HNiL;* HNiL;* HCN ¢
/\/\CN <|— /\/\CN e NCN e \/\/\CN
sSiow as as . oy
minor adiponitrile
by-product HCN Lewis acid : +
slow ZnCl, or BPh; CN

)\/\CN
/\/\CN + )\/\CN minor by-product
C

minor by-products
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Yan, M.; Xu, Q.-Y.; Chan, A. S. C., Tetrahedron Asym. 2000, 11, 845-849.
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MeO MeO
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RajanBabu, T. V.; Casalnuovo, A. L., J. Am. Chem. Soc. 1992, 114, 6265-6266.
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syn-addition
http://www.chem-station.com/odos/2009/06/brown-brown-hydroboration.htmi
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Brown, H. C.; Heydkamp, W. R.; Breuer, E.; Murphy, W. S., J. Am. Chem. Soc. 1964, 86, 3565-3566.
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Me Me
H—BH C=C H—BH
e
w871/ H (0C)3C8=—Co(CO)s g’ _n/
B = - T
H / BH H / BH
N Y N /
HB—H B—H
Ph
Ag\,H

Ph
Wilczynski, R.; Sneddon, L. G., J. Am. Chem. Soc. 1980, 102, 2857-2858.
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catB
17 : 83

Méannig, D.; N6éth, H., Angew. Chem. Int. Ed. Engl. 1985, 24, 878-879.



E kAR YRL | BRRIOERS

phiEH 1 oIV PPh,
H I o
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H—B8 \
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PPh,
2
+PPh, PPy
[Rhcl(PPha)zl P —— RhCl(PPh3)3 I ““.s ’O
-PPh H=——=Rh——B
S RS
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Q Cu, | = o M-HIZM-B& D/ E W
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Rh—B\ —
FI\/ ' (o)
0.0
B Me PPhy
R)\Me
o PPh,
P_Q “""'Lh--s'o
R/\/B\o H/\/I \0
PPh,

Burgess, K.; Van der Donk, W. A.; Westcott, S. A.; Marder, T. B.;
Baker, R. T.; Calabrese, J. C., J. Am. Chem. Soc. 1992, 114, 9350-9359.
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P 1. HBcat, catalyst )Oi _~_OH 1. HBcat, catalyst )Oi oH
Ph™ ™ > Ph +  Ph n-Bu X > n-Bu + nBu”
2. H,0,, OH" 2. H,0,, OH"
RhCI(PPhs)3 (in Ar) >99 <1 RhCI(PPh3); 1 99
RhCI(PPh3)5 (in air) 24 76 Cp*>Sm(THF) <1 >99
[Rh(COD),]BF,4 + dppb 99 1
Cp,TiMe, 0 100
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Me
R Pd(PPh3), R Ph)J\H Ph
ca
R @)

benzene, rt

R=H 81 (syn > 99%)
Pd(PPh3), R=Me 89 (syn>99%)
R
L. _L / \/\ Satoh, M.; Nomoto, Y.; Miyaura, N.; Suzuki, A.,
“pdl - 4 N\ Tetrahedron Lett. 1989, 30, 3789-3792.
H Bcat
A HBcat or HBpi R} H R
SYRYUT VS I Beat cat or HBpin
ERV I\/I/%ﬁ:%_ ca R'-C=C-H >—\ + >_\ + ;_\
EHRULUT-7ZVILEEEIC catalyst H B R'" B B H
(FRFEZEVWTHL D)
alkyne borane catalyst A
p-tol HBcat Cp,Ti(CO), 100 0 0
n-Bu HBpin Rh(CO)(PPh3),Cl 99 0 1
p-tol HBpin RhCI(PPhs)s 48 0 52
Ph HBcat [Rh(cod)Cl], + 4Pi-Pry 1 99 0
Ohmura, T.; Yamamoto, Y.; Miyaura, N.
1) Rh(cod)(acac), catB-H OH J. Am. Chem. Soc. 2000, 122, 4990-4991.

Me;SiOTf, (S)-QUINAP
@ 2) HyO,, HO"
MeO MeO

57% vyield
94% ee

| @[O‘B—H 2! QUINAPERSIFIEN,PT
| ’ | RhICE(ZILTW3

Brown, J. M.; Hulmes, D. I.; Layzell, T. P.
J. Chem. Soc., Chem. Commun. 1993, 1673-1674.
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Metal catalyst

N\ + MeHSICl, > CloMeSi _~_~
100 °C
catalyst time (h) Cat/Sub (x 10%) Yield (%)
none 17 - 0
OsOy4 17 1.6 0
PdCl, 17 25 0
Pd/C 8 6 4
IrCls 17 25 50
RuCl; 6 12.5 63
K,PtCl, 17 0.1 62
Speier's Pt-black 6 12.5 92
Catalvst — H,PtClg 0.5 0.005 93
y Pt/C 1.25 0.02 84
Speier, J. L.; Webster, J. A.; Barnes, G. H., J. Am. Chem. Soc. 1957, 79, 974-979.
Karstedt' talyst Me, Me,
arstedt's Catalys MezSi\/:\ 2 s /_ S,
0 Pt—ﬂ |—Pt Q
e,Si / NS es
N— —/

Karstedt, B. D. Platinum Complexes of Unsaturated Siloxanes
and Platinum Containing Organopolysiloxanes. 3775452, 1971.

Comprehensive Handbook on Hydrosilylation
B. Marciniec ed. Pergamon, 2013
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M- -- o bond
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RNEB7IVT > H,PtCl |
SN~ + HSiMe,0SiMe,H >~ R3Si
SiR,
EHif bk, BETZILFILEEDS DRIGHHIEL + + w
) 87:7:6 SiRs
H,PtClg*6H,0O SiHClI,
SN+ HgSICl 019 mole | +
140 °C, 8 h SiHCI,
H2SiClld 2L L AL 89% (34:66)
Iy
/J\/ | H,PtClg+6H,0 )\/\ /J\/\
+ HSiMezPh g SiMe,Ph ¥ SiMe,Ph
72% <5%
FUIYSY:
ARIRIC & > Tl 4-FhfE &1, 2-FhEEED 53 1T AT EE
ZILT v (RRkZz&ES ) ILE)
Ru3(CO)45
(0.5 mol%)

Ph™ X + HSiEt, >~
CeHg, 80°C, 5 h

Ph/\/SiRg, + Ph/\
5eq

93%
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Rh catalyst C4Hg SiEt, C4Hg C4Hg
CsHg—=——H + HSIEt; > \—/ — + \—
SiEts
[Rh(cod),]BF 4 + 2PPhj 95 0 FAHEHIET
[Rh(cod)Cl], 4 2 (IEZERMEHLFEIR
CpRU(NCMe)3+PF6- SlEt3
ACO\/\/ HSIEt3 > + ACOMSIEtg,
THF/H,O
a-vinylsilane B-vinylsilane
ZIWVTrobsaz7ZILFILY 5 Y TRERD
OO MOPEC{iF
OMe
PPh,
Pd OO SiCl,
Z>R + HSiCls - )\R ¢ ClSIN g
o p

= OH
/\C4Hg /\CHZCHZPh /\O 1) EtOH/NEt3 R )\*
R

o:p = 89:11 o:p =81:19 a:p = 97:3 2) H,0,, KF, KHCO3
94% ee (R) 97% ee (S) 95% ee (R)
Uozumi, Y.; Hayashi, T., J. Am. Chem. Soc. 1991, 113, 9887-9888.
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RhZEfclidPtitiEz AWz RV e ROyOxY > &7 vyFREZILTVD
ErOIVIMEICKBEKED ) =2 RYI—DER

fgE © [{Rh(OSiMes)(cod)}2] & 7= [FKarstedt complex

Maciejewski, H.; Karasiewicz, J.; Dutkiewicz, A.; Dutkiewicz, M.; Dopierata, K.; Prochaska, K., React. Funct. Polym. 2014, 83, 144-154.
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ErROIVILEICEZ 70X VIR I—DERK b
- NN
—Sli—O S|i—O Slii—O Sli— + S||—O S||—O S| M) Crosslinked Silicone ) /Fe\N\ 'I“
N2 s O
m n n N | >N
[Fe] = [(MePDI)Fe(Ny)]5(1a-No) N7 |
SL6020 SL6100 NG

HFUOEBMBE TR HMEZAVWTWREZBIDRTIV M
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Tondreau, A. M.; Atienza, C. C. H.; Weller, K. J.; Nye, S. A.; Lewis, K. M.; Delis, J. G. P.; Chirik, P. J., Science 2012, 335, 567-570.
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N HZN\/\/\

\ \
M-CH(TMS), { Sm—CH(TMS), 0.50 h™’

H,
134 °

CP'ZLa\ H

metal  lonic radii (A) TOF (h'" S N
La 1.160 (La%*)  8.54 L ﬁ \\‘7
Sm 1.079 (Sm3")  0.50 1

Me,Si_ | | Sm—CH(TMS),  21.60 h™

Y 1.016 (Y3*) no reaction ‘

EBEAF VHKREWI ERITINE

SiMe> Ti& % & R INE N~
= H
Cp'zLa N
Gagne, M. R.; Marks, T. J., J. Am. Chem. Soc. 1989, 111, 4108-4109.
Ryu, J.-S.; Marks, T. J.; McDonald, F. E., J. Org. Chem. 2004, 69, 1038-1052.
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S F R ) M-CHEDIN7O b VS B THEST
Me,Si” ! Nd—cCH(TMS), %
H\N,n-Pr
n-Pr—NH, + "~ - /\)\
CgDg, 60 °C

90% yield, TOF = 14

Li, Y.; Marks, T. J., Organometallics 1996, 15, 3770-3772.
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[PtClQ(CH2=CH2)]2
2.5 mol%
Ph NHBn PPh; (5 mol%) Ph N/Bn
Ph dioxane - Ph>©\
1 \ 120 °C, 18 h 2

Bender, C. F.; Widenhoefer, R. A., J. Am. Chem. Soc. 2005, 127, 1070-1071.

Ph_ /1 ; _PtCIzL
Ph

M-CEEED \
Pd(PPhs), (2%) .
HOTf ?240%) H mzok>aeg Bn H

toluene, 100 °C, 6 h ©/ \( Ph><1\l;ITtClgL

Ar Ph

D FER

83% yield
Markovnikov addition . I?\ISI_ITCI PE
gNF P
RIS sELEZ70OM1E
NHPh Lr‘Pd“
Ar X )NHZPh
BRATILT VADT S Y QKR
” NH2Ph +i7A bk yaEEiRE
L Pd

Kawatsura, M.; Hartwig, J. F., J. Am. Chem. Soc. 2000, 122, 9546-9547.
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PtCI2L
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+ 1
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[(R)-BINAP]Pd(OTf),

(10%) H
@NHZ + A - N
25°C,72h ©/ Y

80% vyield
81% ee (S)
Kawatsura, M.; Hartwig, J. F., J. Am. Chem. Soc. 2000, 122, 9546-9547.
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RhERLR [Rh(cod)(DPEphos)]BF,

HN o
Ph\/ . O 5 mol%

! : yield 71%
'DPEphos = o i (75:25)
| BREIORAFLVT
L. PhoP . PPh! BIREET
® H A
Rh _ R, R A r
N - A
R R? — Rh Y\ R =— Rh j/\ N’
H H
Bh—| R A Ar R
HN  reductive reductive elimination B- hydrogen
Ar elimination or

elimination only
favored p-hydrogen elimination

DFTI>7 LT > SiEh 5 D RivE 2
experimental report

Utsunomiya, M.; Kuwano, R.; Kawatsura, M.; Hartwig, J. F.
J. Am. Chem. Soc. 2003, 125, 5608-5609.
DFT study
Couce-Rios, A.; Lledos, A.; Ujaque, G.
Chem.-Eur. J. 2016, 22, 9311-9320.
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R R

I

0 N
HZNM Chiral Catalyst (2-5 moIA)) «aCHj
OO SiMe,Ph
N_ S NMe2
N(TMS),
:: SiMe,Ph N\*\ NMe, Cpb‘&é &
HEIREET

98% yleld
87% ee (R Me) 93% ee (R =Me)

Kim, J. Y.; Livinghouse, T., Org. Lett. 2005, 7, 1737-1739

Wood, M. C.; Leitch, D. C.; Yeung, C. S.; Kozak, J. A.; Schafer, L. L., Angew. Chem. Int. Ed. 2007, 46, 354-358.

Rufilii Ru(Cod)(methylallyl), (5%)
DPPPent (7%) o )\
\ TfOH (10% N
d NH + Ph_~ (%) @ Ph™ N
— Dioxane, 100 °C, 24 h 0 0
96% <1%
EDPPPent = thmphz.

DPPPentfC{ii FDHIFEMIICTIR S D
Utsunomiya, M.; Hartwig, J. F., J. Am. Chem. Soc. 2004, 126, 2702-2703.

(1.4 eq.)
\ CPrpent (2eq) (T N @NRz
/ TfOH (2 equiv) styrene oy Nucleophilic addition

THF, it THF,80°C PMaB/">pph, I\ PPh,
)\ 30 min W - OTf HN_ 0 Vb J

1a (\O 3a(NR,= morphollne)
|T + styrene, - Ph/\/N\) | T
arene exchange

DPPPentliefii FIZPCPE > H—BlEi(iiF & UTIEA

-

Takaya, J.; Hartwig, J. F., J. Am. Chem. Soc. 2005, 127, 5756-5757.



