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WE AT ML R = S Y(L)[(1,5-CsHig)B(1-Ad)N]Si (3, L=PhC(N'Bu), 1-Ad=C1oHis), #t—HHf
RT3 K AP b bR Je o 3 ek 524k & M0 (L)[(1,5-CsHi4)B(2,4,6-MesCsH2)N]Si (1)FI(L)[(1,5-CsHi14)B(2,6-Pr2CeH3)N]Si
Q) A SRS F B EY 1M 2 5305 R RER AL 28GR IR R, AT SiCO-=m b &)
(L)[(1,5-CsH14)B(2,4,6-Me3CsH2)N]SiOC(Ph2) (4)F1(L)[(1,5-CsH14)B(2,6-Pr2CsH3)N]SiOC(Ph2) (5), th&W0 3 AR AR .
EY 1~3 RS B R A1+ 218N, JHFE— 25 FA LA K& CH, £ H &8, A SR A Ny
(L)[(1,5-CsH14)B(R)N]Si(H)OC(C14Ho) [R=2,4,6-Me3CsH2 (6), 2,6-Pr2CsH3 (7), 1-Ad (8)]. I/ THEW S =K — 4L
B R R SE, i [1+41 AR N B SiC202- A IC LA MI(L)[(1,5-CsHia) B(R)N]Si02C2(Ph)2 [R=2,4,6-MesCsHz (9),
2,6-Pr2CeHs (10), 1-Ad (11)]. X HTE MG 3~11 #EAT T AZBILIRBAEFN TR T RAE, HXHLEY 3, 5~6 LLK
8~10 HHT T X LB AATHLENE, WA T XEUEWRIGERHE, T8 T X 8 5 B 1 HLEE.
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Study on Oxidative Cycloaddition Reactions of Amidinatoboryl-
aminosilylenes toward Ketone and Diketone Molecules

Kong, Deliang Dai, Wen Zhao, Yiling Chen, Yilin Zhu, Hongping*
(State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005)

Abstract A new amidinatoborylaminosilylene (L)[(1,5-CsHi4)B(1-Ad)N]Si (3, L=PhC(N7Bu)2, 1-Ad=CioHis) has been
synthesized. The reactions using 3 in combination of similar compounds (L)[(1,5-CsHi14)B(2,4,6-MesC¢H2)N]Si (1) and
(L)[(1,5-CsH14)B(2,6-Pr2C¢H3)N]Si (2) were investigated toward ketone and diketone substrates. When with PhoCO, no reac-
tion occurred for 3. However 1 and 2 reacted by an oxidative [1 + 2]-cycloaddition to produce the SiCO-cycles
(D)[(1,5-CsH14)B(2,4,6-Me3CsH2)N]SiOC(Ph2) (4) and (L)[(1,5-CsHi4)B(2,6-"Pr2CsH3)N]SiOC(Phz) (5), respectively. Reac-
tions of 1~3 with anthrone yielded compounds (L)[(1,5-CsH14)B(R)N]Si(H)OC(C14Ho) (R=2,4,6-Me3CsHa (6), 2,6-Pr2CsHs
(7), 1-Ad (8)), where the oxidative [1+2] cycloaddition followed by an H -migration from the CHz group of the central
Ce-ring of anthrone under aromatization was suggested to proceed through. Furthermore, reactions of 1~3 with benzil gave
SiC202-cycles as (L)[(1,5-CsHi14)B(R)N]SiO2C2(Ph)2 (R=2,4,6-Me3CsHz (9), 2,6-"Pr2CsHs (10), 1-Ad (11)) undergoing oxida-
tive [1+4] cycloaddition. Compounds 3~11 have been characterized by NMR ('H, 3C, !'B, and/or 2°Si ) and CHN-elemental
analysis, of which 3, 5~6, and 8 ~10 were further illustrated by X-ray crystallography. The molecule structures of these
compounds were descibed and the reaction mechanisms were discussed.

Keywords functionalized silylene; oxidative cycloaddition reaction; H -migration under aromatization; Si-containing heter-
ocycle
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rhul ) B ER R EERR I, yRTRext Si' AT =
FEF= AR B0, AT 20 3 Sitt rCs fR) S R 16161,
H AT, CU Al A e B ae BB A e & A
L(R2N)Si (R=Me, ‘Pr, Cy, Ph, SiMe;)#1 L(R")Si (R'="Bu,
C(SiMe3)s, O'Bu, PPhy)®l FRATTUR A £H 0718137 4F Sk 4 A
TR R ) B 2R R 5 (L)[(1,5-CsHi4) B(R)N]SH,
RO im o i 3E NR MrlcFiE 52 (Scheme 1), Wit—20
W T SR REA G RIES T IR, 258K Sit
rhul R AR AN R A SRR T A EE RSN, X
R R AR T DA RGE ) e SRR MRS RGN R
J 77 A8, 32 B PR 2 RO I L e 5N AR T Silt e
O RSP, HET SRR RE. T ERAIR
KRG SN, 7277 B B R AE YI(L)[(L,5-
CsH14)B(R)N]Si [R=2,4,6-Me:CeHs (1), 2,6-ProCeH; (2)]
& RS R, B 5 R NERIGEE, G T HED
(L)[(1,5-CsH14)B(1-Ad)N]Si (3, Scheme 1), #EMI&=RkE
FEHE HL 71 5 05 B 1 L AL B T N ¥ MR Silt R
B 2 [ FEL A0 AT RS2 e A 22 S, T AT RE SR 21 SiAT B
B SN X Bk AR 5 A B EE A Z EE 531
C=0 #M R M.

toluene

o 78°C ~rt.
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Scheme 1 Synthesis of compound 3
1 ZR5HE

SO T ER, GRCT )RR EAEY
L(CDSi; Fit—SZMAEY 180 2)1 & BUP R, &
BT 4 NI B e B 2 e A & P (L)[(1,5-CsHia)B(1-
AdNISI (3). fEZ A A, w50 E I 4 Wk A i
(1-AdNH, 5 9- # X ¥ [3.3.1] T %% [9-BBN, HB-
(1,5-CsHi)(FE =R T RV FIH I Ho RN EE S
(1-AdNHB(1,5-CsHy4), ¥t &5 "Buli BT
N 45 5] Jre il 3 4 3 (1-Ad)NLIB(1,5-CsH14)B, 2R J5 5 il
1) L(CDSi &4 LiCl 21 b S A B H R & 4 3. 56
—IPPREIL 97%, B IRALET, PPN 78%.
&P 3 T 1 A0 2081 S SFK U, (HTEE I
AN B Ar) FRRE.

A 3 LE AN S5 R Il I A R AR ('H NMR L 1'B
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NMR. BC NMR Al ¥Si NMR). JCER /M LI X 2k
i AT S A

'H NMR %25 H &Nk RS LR i g, e rh
T 6n 1.71~2.44. Si NMR i 7R dsi —23.49 AR
W55, ARTAEY) 1 (s 2.75)H1 2 (ds; 0.60)18], K]
SN 5L 1) BT REEA R T 95 5. "B NMR 1%/E Js
55.73 A H LIRS 5, HE2EETHED 1 (08
53.76)F1 2 (Jp 55.97. IXLLHHE R B G NI B LA XS T 0%
Xt Sitt HC R HL ARSI KT B .

&Y 3 R ES T 45 LK 1, Si FO P IREERD
AEEA, Si(D)—N(2) [0.18939(10) nm]F1 Si(1)—N(3)
[0.18709(10) nm] % & A i, N(3) — Si(1) — N(2)
[69.12(4)° )R/~ B8 B A N(1-Ad)#rIEX LSi (Si(1)—
N(1) 0.18039(10) nm) Al B(1-CgHis) [N(1) — B(1)
0.14355(16) nm], Si(1)—N(1)—B()fEfH N 110.57(8)°.
HASVERMRE, =HALH Sio i EWAR I = M HERL A7
JUFA, £ 2 288.00(9)°, HE7~3 HOMO #UiEH — AL
TXF; =ZRECAZE) B AL BV = MIEEAL LR, AR
359.9(2)°, H/N IFFHA 0.00124 nm; HFEERI =HC AL
BN 7 AN 359.83(17)°Fl R/ —3FTHIA 0.00138
nm, 8 = AIEECAL LA N(D)—B()# K5
T B2 10.1584(3) ~ 0.1610(6) nm]™™™, {H W& K T X 4
[0.130(4) ~0.142(4) nm]%, H N(1)—Si(1)8# K % T
Si(1)—N(2)F1 Si(1)—N(3). XLBEZHHWE n] LLHEN Si
OO RINFEE N R B s — e R R T
Si(DHN(D)B(1)ZE, B(1)-+-Si(1)[H#H 0.2678 nm A LLIE B iX
eI EIEAER.

B a3 B d iR 3G B L S S B A A
Figure 1 X-ray crystal structure of 3 with important bond
lengths and angles
H atoms are omitted for clarity. Selected bond lengths (nm) and angles
) Si(1) —N(1) 0.1866(2), Si(1)—N(2) 0.1894(2), Si(1)— N(3)
0.1804(2), B(1)—N(3) 0.1442(4); N(1)—Si(1)—N(2) 68.90(10), Si(1)—
NG3)—B(1) 10.73(18).

WHE TGP 1~3 4305 R F I OB (R
BT RER, (AW 1A 2 55 5 RER —
7 R [ B, AR (L)[(1,5-CsHis)B(2,4,6-MesCeHa)N]-
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SiOC(Phy) (4) HT (L)[(1,5-CsH,4)B(2,6-PrCsH3)N]SiOC-
(Phy) (5) (Scheme 2). Z8idt [ 87 Ji5 ok gk 25 9 751 DA A IF
Ok, 132 RER 07 i AR, PRy
Tl 82%F1 72%. LEW 4 Al 5 X /KA S ER IR, B
T T AP R o AR BT AR = IRAE YU MR E AT
FE. X R AL A AE R 2R IO SR 5 751 o A e
i, ABAEIE Ol R IS R ARG, ERERMZ, i
G 3 5 OKWEA KRN, @i CeDs R H
NMR 3 W5, 350 W 22 303 B A8k 33— 20 m#k
£ 80 CHEITMIVIRE), BEJE I E S B A 2R
Ak, AW 3 G b N R S W e S, ATEL
FALEY 1A 2 55 & BoRBR I HER T, B
B R A R 2 . SRS n#et eyl
17, AT Z R R =& . Hiik &9 3
PP JR T R B A b AR AT Si rP O 1 HEL A 2 FE SR T,
IR R RS SRS T X R HE T C=0 #iKk
JSi.

Ph

O%\
3 1o0r2 \ Ph
Ph,CO —— 3i B

e I\N/
r.t. ~ reflux L 'I?

no reaction
toluene toluene, r.t.

R = 2,4,6-Me;CgH, (4),
2,6-Pr,CgH3 (5)

L = PhC(N'Bu),
Si_ _B
N
R

BR2 L&Y 45 HEK
Scheme 2 Synthesis of compounds 4 and 5

PL CsDe NIEFIRHL AW 4 1 5 347 T HEILIR(H
NMR. *C NMR F1 2Si NMR)it 2~ 3R 1L, 2°Si NMR 43
WIFE dsi —113.00 (HF1—115.01 (5)4bBmILIRW IS
5, 5HEY1 (9 2.75)F1 2 (s 0.60)H EL I 1) =37k
WEFERE SN, B Si %8 i1 =% B kA B R, iX
WE7R Sio AL R — X6 B R AR A SO, BB e
BRI AL B e AR k. 1TB NMR i 6 57.84
Ak HIRILIRBWSAE 5, (HR42iE T &) 1 (68 53.76)F
2 (05 55.97), &7 B BEMEALIAEE R A KA.

NT S HIAMLE WIS, K7 T EDIT H
fn. JLHELES 5 AT EUR R AT, REAFIAHS
TEEMWE 2 Fis. WED S &—A SiOC- = It 451
1, RUIT Si: 5 ZRHER C=0 BHET[1+2]%
IR IR B (5 TAGR). _E3R 2°Si NMR % 5048 5 k45
W4, Sio At FER A, R ARPU 7 HERC AL LA, S
Roesky 41 #3E AL AHI(L)(C1)SiOC(Phy)?1EA K Lappert
HARIE K Ph[N(CH2Bu),SiOC(Phyo)?2 1) 45 ¥4 AL, 7E
SiCO- =7t W, Si(1)—O()#E KA 0.16929(10) nm,
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Si(1)—C() M C(1)—O() 8K 7 5~ 0.18623(11)
0.15038(13) nm, #B IFRBRERAE; — /N W Ao Al A2
49.72(4)°. 59.40(5)°. 70.88(5)°.

B2 AEY) S IRy a5 B R T S K AT B A
Figure 2 X-ray crystal structure of 5 with important bond
lengths and angles
H atoms are omitted for clarity. Selected bond lengths (nm) and angles
®): Si(1)—N(1) 0.17843(10), Si(1)—N(2) 0.18242(10), Si(1)—N(3)
0.19565(10), Si(1)—0(1) 0.16967(8), Si(1)—C(1) 0.18623(11), O(1)—
C(1) 0.15038(13), B(1)—N(1) 0.14393(15); N(2)—Si(1)—N(3) 69.27(4),
O(1)—Si(1)—C(1) 49.72(4), Si(1)—C(1)—O0(1) 59.40(5), C(1)—
O(1)—Si(1) 70.88(5).

B BRENEY 1~3 SREN R, BT
PAR AR BED RS — R W SOMNAR ), 152 (L)[(1,5-
CsHi4)B(R)N]Si(H)OC(Ci4sHy) [R=2,4,6-Me;CsH, (6),
2,6-Pr,CsH; (7), 1-Ad (8)] (Scheme 3). fL&4) 6~8 #°4
Jli B 1) 23 JE T O B B AR, 7220 RN 57%
65%LL K 62%, BN THUK, iR T2
WO, RGN T REFE. HEY
6~8 BT AZHEILIR('H NMR. 3C NMR #1 2Si NMR)i

Si

~

I xi
toluene, r.t. ? Q
1(2o0r3) + O‘O E—— \_H
\
I N—-B
/
R
R =2,4,6-Me;CgH, (6),
2,6-Pr,CgHs (7),

1-Ad (8)
L = PhC(NtBu),

A3 &Y 6~8 1A

Scheme 3  Synthesis of compounds 6~8
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SRIEATCE M, Horb 6 Al 8 3 — 0T X Bk
RTFEERI AN, 2Si NMR HE7E 0 —91.11 (6)« —
62.42 (T)A1—23.48 (8)ibs HILIRMIIAE S, Wb T
. fHAERE, 'TH NMR 3 7E 6n 5.76 (6) 5.81 (7)F
6.86 (8)4b4s tHILARMIE T, W SiH B REEEMAE MK,
FAARIA 2010 4F Ishida BRHAH 23R IE I [CH.C(TMS),]-
SiH[OC(Me)CH2]H ) SiH U(Jy 5.60).

& 6 F1 8 &4 M(E 3 A 47~ SiH
FEERS WA 5 S BRI, [F) HOU 82 3 7E
&Y 6 LRI St FAL, Mitk&9 8 Si
OB VUBCAE, X R 2 52 T R EEC A L 7E 6 H X4
BARAL, FE 8 HRIRNTAL T XA KA
SRR 1-Ad FHERTFRE IR T 7558 2,4,6-MesCeHa,
435 Si FPuO Y Lewis BRMEIRES, L BB tHEE
AR I AR E Si 0. thEY 6 1 8 H11 Si(1)—0(1)
A C()—O()EK 3518 0.16793(11)F1 0.13755(19)+
0.16520(8)F1 0.13688(14) nm, 5 5 HfIAHEL, FlE IS
(0.002~0.004 nm), J535 MBHEA5%(0.013~0.014 nm).
Si—H #5514 0.1389(15) (6)F1 0.1371(14) nm (8),
5 So MAIZHPURIE Y LB(H)Si(H)(OTH[N-(SiMe3)-2,6-
"PryCeHs]H ) Si—H 5£(0.140(2) nm)AHIL. 1b&4 6 Hi)
REEE A C—C BEKAKIKN 0.1404(2). 0.1433(2).
0.1392(2). 0.1385(2)~ 0.1441(2). 0.1405(2) nm, L&
8 TP AIAN C—C KKK AN 0.1402(2)
0.1410(2)- 0.1440(2)- 0.1395(2)~ 0.1397(2)~ 0.1437(2) nm.
X8 C—C KA T H8E(0.148 nm)FIXEE(0.134 nm) 2
], SBELPS A ILHORR . %485 B Ui B ) CH,
B —ANH R R AT 7% 3 20 SiH 3 1T U THAUR).

B3 LG 6 1Ak T 4540 b E I BRI
Figure 3 X-ray crystal structure of 6 with important bond
lengths and angles
H atoms except for the SiH atom are omitted for clarity. Selected bond
lengths (nm) and angles (°): Si(1)—/—N(1) 0.17735(14), Si(1)—N(2)
0.21074(13), Si(1)—N(3) 0.18201(13), Si(1)—0O(1) 0.16793(11), Si(1)—
H(1) 0.1389(15), O(1)—C(1) 0.13755(19); N(2)—Si(1)—N(3) 66.31(5).
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B4 a8 1 iRy 1451 P J T S B K AT B A
Figure 4 X-ray crystal structure of 8 with important bond
lengths and angles
H atoms except for the SiH atom are omitted for clarity. Selected bond
lengths (nm) and angles (°): Si(1)—N(1) 0.17670(10), Si(1)—N(2)
0.17516(10), Si(1)—0O(1) 0.16520(8), Si(1)—H(1) 0.1371(14), O(1)—
C(1) 0.13688(14), N(2)—C(15) 0.14286(15), N(3)—C(15) 0.12976(16).

RIEEETHEY 1~3 5 E R, 75589
JRER R BEE Ty 10 1, ROBAE R T FRE AT,
LV BRI AR T, 6 h 5 SORIES TR, ol B 25 1
A, G bk B B AT BB VAT 2 15 i ] i
(L)[(1,5-CsH14)B(R)N]Si02C2(Ph), [R = 2,4,6-MesCoHa
(9), 2,6-Pr,CsH; (10), 1-Ad (11)] (Scheme 4), #2433
N 80% 80%A1 72%. AbTF AR TR A 9~11
X RIS AR R BUR, B T2 e Pt il 3 (g AL
NEG, WHIREDAZR. EEEURAT, ZEes
WIRERS RS E TRAF N AR L. (&) 9~11 fEFE
AT DY 2R 6 75 P PR AR B i, T I e P RV A

o 0 Ph. Ph
B Ph Ph o O
L/Sl\N/ . \ /
Si B
'|Q toluene, r.t. e \N/ Y
Ph |
R
(O N\+—Ph
R =2,4,6-Me3CgH; (9)

—Si 2,6-PryCqHs (10)

\
?1/5?/7 1-Ad (1)
R

L = PhC(NBu),
B4 HEWI~11 G
Scheme 4 Synthesis of compounds 9~11
PL CeDe NIEFINLED) 9~11 4T T i HE4R('H
NMR. BC NMR 1 2°Si NMR)ih 2% % 4E. 2Si NMR % 7E
2RI bsi —96.31 (9). —95.96 (10)F1—93.92 (11)kk
AHIIRTIE S, KT @, R Si AL,
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5 Si Ay SitV BN A BAARSE. G4 9 A1 10 JEid X
SR B AT, SR ALK 5 6. 1K
ARG RIFRL, AFESUZRTE S 2,4,6-MesCeH, Jo
FNE 2,6-ProCeHs. F10 Si i 75 L B AR 2E S i e,
BRI RS, (RR2Re R TE R Si0.Co-TiHh, W Si:
Sl )R R4 R (G T AUR). Si ST 38 IR AT,
S WA AR AL LT, Si—O K 4R
0.17156(13)H1 0.17080(13) nm (9). 0.16997(8)F

B5 LG9 BRI T S5 B R B BRI

Figure 5 X-ray crystal structure of 9 and the important bond
lengths (nm) and angles (°)
H atoms are omitted for clarity. Selected bond lengths (nm) and angles
(°): Si(1)—N(1) 0.19142(16), Si(1)—N(2) 0.18872(16), Si(1)—N(3)
0.17761(16), Si(1)—0(1) 0.17156(13), Si(1)—0(2) 0.17080(13), O(2)—
C(33) 0.1384(2), O(1)—C(34) 0.1383(2), C(33)—C(34) 0.1339(3); N(1)
—Si(1)—N(2) 68.61(7), O(1)—Si(1)—0(2) 89.23(6), C(33)—0(2)—
Si(1) 112.06(11), C(34)—0(1)—Si(1) 112.28(11).

Blo ALEYn 10 F &A1 45 K P L B LA B AT £y

Figure 6 X-ray crystal structure of 10 and the important bond
lengths (nm) and angles (°)
H atoms are omitted for clarity. Selected bond lengths (nm) and angles
©): Si(1)—N(1) 0.19415(10), Si(1)—N(2) 0.18621(10), Si(1)—N(3)
0.17876(10), Si(1)—0O(1) 0.17223(8), Si(1)—0(2) 0.16997(8), O(1)—
C(1) 0.13737(13), O(2)—C(2) 0.13941(13), C(1)—C(2) 0.13438(17);
N(1)—Si(1)—N(2) 68.55(4), O(1)—Si(1)—O0(2) 88.86(4), C(1)—O(1)—
Si(1) 112.43(7), C(2)—0(2)—Si(1) 113.48(7).
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0.17223(8) nm (10), EILFFLERHE, 5 Roesky ZHIRIE[)
I 1A W (L)(CDHSIOCo(Phy) 1 1) Si— O K
[0.17064(13) nm]AHIT 2L WA C—C B EE K70 51
50.1339(3) (9)F1 0.13438(17) nm (10), 5 i 75 fit) X4y
fiE.

IRGEIRER W, PRI R G 1~3 5=
PRI 4> F [, 45 AN SEIF=8, TR M
A ANFER 7. 1997 42, Lappert VR84 22478 T #E <
{[N(CH2'Bu).CsH4-1,2}Si 5l (1) ) 87, AR 25
SiOC-=JeIRH a4, 2010 4, Roesky i ZH 2 F Jbk
ARG R T R ER SiICO-=nHhHEaY
(L)Y(CDSIOC(Phy). &Y 1 F1 2 5 K FPH RBI45 H
SIOC-=7tHb &Y 4 M 5. ZRNAR EER Sixf
C=O M1+ 2158 4L IRk (Scheme 2). EY1~3 5
R S N AR AL A 6~8. AT SN 1 Se % 8 -
it 7 AT, AR SICO-Z e Ak, % AR Fa
E, BE— B EURITEN, HEMAERAHE Co Pk CHy B2 R A
H i, W24 SiH Al SiOC 14Hy 3E(Scheme 3). %45
REY SiOC-=J e EA KT, HAMKIIKB) 1R K
FEEE BT AR 5 FAAER. EWw 1~3 5=
WA RACEY 9~11, Z M AR Sikt
0=C—C=0 #M[1+4]E M (Scheme 4). Roesky
BUBIZHPHRIE T (L)(CDSi 5 i [ S AR SiC20,-F7T
FIMUAEY), 2011 4F Driess WRAEZHZO T Ph[N(CHPR3)1,-
Si[O(3,5-Bu)C¢H,-0-0].

AL AHE RN, Si:Xf C=0 F[1+2]58 MW
AT Sicxf C=0 8t C Ji 7 1% B (Scheme 2),
1M Si:Xf O=C—C=0 FHI[1 +41E8MIFIRNE Sicxf
O0=C—C=0 % O J& ¥ 3£ ZIH L (Scheme 4), X[
ZAERETE 1) Lewis BRURER (19 X0 EE i o7 i B2 A FH 1)

i
g
2 i

B RT3 B 3 R AL S M (L)[(L,5-
CsH14)B(1-AdN]Si (3), SiARMARIRER 1 /12, 5T T
L5 B A R 0 S SR RE. LAY 1R 2 5 TR R KR
AT 421 E AL D R AE e SiCO- = It RE 4% 2R (L)[(1,5-
CsH14)B(2,4,6-Me3CsH,)N]SIOC(Phy)  (4) A1 (L)[(1,5-Cs-
H,4)B(2,6-"Pr,CsH3)N]SIOC(Phy) (5); 1HAIL G 3 KKk
A2 SNE, i B R T ik 55 ) PR A [ 0 Ak o PR HL S V2 A2
FEAE— IR, 5HARINE, A 1~3 Sk
o (P R R AR [+ 2 AR I s, FHE3dE— 20 51 RIF IR LA
JAaA CH, 2:H] H L%, 152I(L)[(1,5-CsHi4)B(R)-
N]Si(H)OC(C14sHo) [R=2.4,6-MesCsH, (6), 2,6-Pr,CeHs
(7), 1-Ad (8)], HAFFH P HIIRS) /)72 IR 05 F AL
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ER. DXOT LA e, am1~35m 5 =K s
TR AR A AV EACIR IR B, AR R SiC202- TG AR
IR (L)[(1,5-CsH14)B(R)N]SiO.Co(Ph), [R = 2,4,6-Mes-
CeH, (9), 2,6-PraCsHs (10), 1-Ad (11)]. X L5 i 0,
P 3 PR RO UG, R R IR ) v, (H ]
REXETE Si HO B H T RN — . [EEE
(172, SICO- =TI SNt 15 ORI, TR & M)
TEAE M.

3 IEES
31 X5

B A W5 B K S BUR AR & ) Y S 58 45 4E 3R
Schlenk AR BAE 78 & I FEM AT, EHIUEA
WG, H 2R IE e A e I BN L2 T, SR R A
PG &/ AL FERER, BIER O S AR EUCEME .
CeDe NI G TR M. WCReR it v, At
BT Alfa-Assar. Acros. [EZGEER]. B RE. i
2B Bk AR A | RS BUR A S K fa
HiEMHNE T FERSH. XSRS [ 44 24
AT T8 6~8 h, WAKIKIZ CaHo 8L 3 A 4 11
FJ I R 5 ZE v Ad .

'"H NMR. "B NMR. *C NMR. ¥Si NMR # 3t
PR J27E Bruker Avance 11 400 MHz R REFEIRAY IR,
MR E R 298 K. Ju g 43 #r i Vario EL 111 JG & 437
{47 C H. N TR & &R,
3.2 ZWHE
3.2.1 (1-Ad)NHB(1,5-CsH14) (1-Ad=CoHs) 9 & A&,

FREL 9-#1 X FA[3.3.11F4¢(9-BBN, 1.22 g, 10 mmol)
H54& R k(.52 g, 10 mmol), J&-& T 2K 7(100
mL), 7= NP RN 10 h. 76 & B AR A g2 3] Hy
(v . 8 RS 980 B 25 RV 771, WO T 4% [ A,
fFFARIIE CBE(—20 °C, 5 mL)BEVE, 7550 B 57 1)
{0 & 4K 7= 5 (1-Ad)NHB(1,5-CgH,4), FREE 2.60 g, 77F
N 96%. m.p. 83 ‘C; 'H NMR (400 MHz, CsDs, 298 K) ¢:
1.45~1.59 (m, 9H), 1.72 (d, J= 2.8 Hz, 6H), 1.81~2.04
(m, 12H), 2.12 (s, 2H), 3.97 (s, 1H, NH). Anal. calcd for
C4sHssBN3OSi: C 79.70, H 11.15, N 5.16; found C 79.73,
H11.12, N 5.43.
3.2.2  (L)[(1,5-CsH14)B(1-Ad)N]Si (3) 9 & 5%

FREL(1,5-CsH14)BNH(1-Ad) (1.36 g, 5 mmol)iA i T
FAZRVAFI(50 mL), 1E LR R a2 —78 C, &
18I IE T 2£4#(2.4 mol/L in hexane, 2.1 mL, 10 mmol)
W, PR 8 h, W HAFA R ER, 152(1,5-
CsHi4)BNLi(1-Ad)¥. AR5, B RS R3S
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£—78 C, RIFZME NN LSICl (1.47 g, 10 mmol)ff
K20 mL)EM, RIL 7 h, WA EAARER. /£RMN
SERUE, I PERE LiCl YivE, 1920m s rs . Uk H
FIER MRV, W, A SkE(—20 C, 5
mL)Pesk, 38R AN A G A=Y 3, 1.99 g, 7=
# 75%. m.p. 82 °C; 'H NMR (500 MHz, C¢Ds) 6: 1.32 (s,
18H, CMes), 1.65~1.84 (m, 9H, Ad-H), 2.08~2.22 (m,
4H, CgHyy), 2.23~2.30 (m, 2H, CsHy4), 2.31~2.37 (m,
6H, CsH,4), 2.44 (d, *Jun=3.1 Hz, 6H, Ad-H), 2.86~2.94
(m, 2H, CgHys), 6.84~6.91 (m, 1H, CeHs), 6.94~7.01 (m,
3H, C¢Hs), 7.15~7.23 (m, 1H, Ce¢Hs); *C NMR (101
MHz, CeDs) 6: 22.68, 23.84, 31.01, 31.44, 31.59 (CsH,4),
31.81 (CMes), 34.1, 36.93, 43.58, 45.61 (Ad-C), 53.50
(CMe3), 61.33 (Ad-C), 127.12, 128.42, 128.97, 129.80,
134.59 (CeHs), 155.17 (PhC); Si NMR (79 MHz, CsDe)
d: —23.49; "B NMR (128 MHz, C¢D¢) 6: 57.84. Anal.
caled for C33Hs,BN;Si: C 74.83, H 9.90, N 7.93; found C
74.76, H 9.87, N 8.05.

323 (D)[(1,5-CsH14)B(2,4,6-MesCeH2)N]SiOC(Phs)
(4) 89 &A%,

FREL 1 (0.51 g, 1 mmol)fl —ZEIEHEH(0.18 g, 1
mmol), VEMRET HAEEF(10 mL), 765 FHdE R B 10
h, WA TG, W 2, IEERME, Z2%HE
Fr(—20 °C, 5 mL)Beik, 133 E VR r B 4=y
4, 0.58 g, F7% 82%. m.p. 125 ‘C; 'H NMR (400 MHz,
CsDe) 0: 0.56 (s, 8H, CMe3), 1.31 (s, 10H, CMe3), 1.67~
1.83 (m, 4H, CsHy4), 1.85~1.92 (m, 4H, CsH,4), 1.95~
2.04 (m, 2H, CgHy), 2.11 (s, 3H, p-Me), 2.14 (s, 3H,
0-Me), 2.12~2.25 (m, 4H, CsH,4), 2.54 (s, 3H, o0-Me),
6.76 (s, 1H, CsH,), 6.76~6.97 (m, 4H, CsHs), 7.01~7.14
(m, 3H, CeHs), 7.16~7.27 (m, 1H, C¢H,), 7.30~7.36 (m,
4H, CeHs), 7.95~8.04 (m, 4H, C¢Hs); C NMR (101
MHz, C¢Ds) 6: 18.70 (CsH,4), 20.37 (CMe3), 20.95 (p-Me),
20.99, 22.86 (0-Me), 23.54, 25.39, 28.83, 30.36, 31.59,
32.97, 33.74, 34.51 (CsHus), 53.49, 53.97 (CMe3), 78.58
(SiC), 124.03, 124.34, 125.74, 126.50, 127.17, 127.27,
128.93, 128.96, 129.28, 129.45, 129.73, 129.85, 131.73,
132.20, 133.67, 135.89, 136.47, 137.94, 144.60, 147.58,
150.12 (C¢Ha,, CeHs), 175.88 (PhC); °Si NMR (79 MHz,
CéDg) 0: —113.00. Anal. caled for CssHeBN3OSi: C
77.67, H 8.40, N 6.04; found C 78.17, H 8.21, N 5.74.
3.2.4 (L)[(1,5-CsH14)B(2,6-ProC¢H3)N]SiOC(Phy) (5)
ERRESHY

FREUL A 2 (0.56 g, 1 mmol) Al — ZE 3 A (0.18 g,
1 mmol), FET FHARAER0 mL), 7F=HE FHEERN
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10 h J&, WA TG, JERR LR, WERR R, &
AHICKE(—20 C, 5 mL)¥eik, 1530577 A
AP 5, 0.57 g, 723 78%. m.p. 132 °C; 'H NMR (500
MHz, C¢Dg) 6: 0.34 (d, Jun=6.6 Hz, 3H, CHMe,), 1.18
(d, 3Jun=6.6 Hz, 3H, CHMe,), 0.95 (s, 9H, CMes), 1.29
(s, 9H, CMes), 1.42 (d, *Jun=6.6 Hz, 3H, CHMe,), 2.08
(d, *Jun=6.6 Hz, 3H, CHMe,), 1.53~1.58 (m, 2H, CsH4),
1.62~1.68 (m, 4H, CgHys), 1.87~1.93 (m, 2H, CsHy4),
2.00~2.04 (m, 2H, CsHys), 1.08~1.11 (m, 1H, CsHys),
2.18~2.23 (m, 1H, CgHus), 2.35~2.39 (m, 2H, CsHy4),
3.39 (sept, Jan=6.6 Hz, 1H, CHMe), 3.79 (sept, *Juu=
6.6 Hz, 1H, CHMe,), 6.77~6.87 (m, 3H, C¢H3), 6.91~
7.02 (m, 4H, CsHs), 7.04~7.09 (m, 2H, C¢Hs), 7.22~7.31
(m, 4H, CeHs), 7.33~7.40 (m, 1H, CeHs), 7.42~7.45 (m,
1H, C¢Hs), 7.67~7.73 (m, 1H, C¢Hs), 7.72~7.78 (m, 2H,
CeHs); 3C NMR (101 MHz, CeDs, 298 K) o: 22.14
(CHMe,), 22.68, 23.24 (CsHu), 23.74, 24.02 (CHMe,),
24.90, 25.25, 25.90, 26.53, 27.24 (CHMe,), 27.53, 28.35
(CHMe,), 30.88, 31.59, 31.98, 32.79, 34.18, 36.60 (CsH4),
33.31, 33.34 (CMe3), 53.89, 54.44 (CMes), 72.06 (SiC),
122.67, 124.40, 124.84, 124.88, 125.41, 125.44, 127.07,
127.82, 128.00, 128.47, 129.77, 129.85, 131.72, 133.04,
137.94, 142.67, 145.45, 147.03, 147.53, 151.89, 173.96
(CHs, C6Hs), 195.31 (PhC); Si NMR (79 MHz, CsD)
—115.01. Anal. calcd for C4sHs4BN3OSi: C 78.13, H 8.74,
N 5.69; found C 78.23, H 8.47, N 5.72.

325 (L)[(1,5-CsH14)B(2,4,6-Me3sCeH,)N]Si(H)OC-
(Ci14Ho) (6)49 & 5%,

FREL 1 (0.51 g, 1 mmol) 5 RHi(0.19 g, 1 mmol), ¥#
filt T H R R(10 mL), 7R FHHERBL 10 h, #RAE
N Uk R R A, W TR, 2R Ak
(—20 °C, 5 mL)¥ERMT I A E A=) 6, 0.40 g, =%
57%. m.p. 105 ‘C; '"H NMR (400 MHz, CsDs) J: 1.03 (s,
18H, CMes), 1.64~1.67 (m, 2H, CsH,4), 1,74~1.77 (m,
2H, CsHyy), 1.83~1.88 (m, 4H, CsH4), 1.93~1.97 (m,
4H, CgHuj), 2.04~2.07 (m, 2H, CsHy4), 2.21 (s, 3H,
p-Me), 2.65 (s, 3H, o-Me), 2.87 (s, 3H, 0-Me), 5.76 (s, 1H,
SiH), 6.87 (s, 1H, CsHy), 6.97 (s, 1H, CsHy), 7.05~7.09
(m, 4H, CsHs, C14Ho), 7.35~7.99 (m, 8H, C¢Hs, Ci4Ho),
8.89~8.96 (m, 2H, C¢Hs, CisHo); 3C NMR (101 MHz,
CsDe, 298 K) 0: 18.69, 20.45 (CsH 4), 21.14, 22.17 (p-Me),
22.67 (CsHi4), 23.42 (0-Me), 27.08 (CsH,4), 31.58 (CMes),
31.79, 32.97, 34.03, 34.76 (CsHis), 54.48 (CMe3), 119.52,
123.33, 124.92, 125.08, 125.23, 128.29, 128.32, 128.89,
129.03, 129.48, 129.59, 132.94, 133.18, 133.21, 135.06,
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135.44, 135.85, 135.87, 146.66, 149.97, 150.00 (C4Ho,
CsHy), 132.97 (OC), 171.16 (PhC); °Si NMR (79 MHz,
CeDg) 0: —91.11; Anal. caled for C4sHgBN3OSi: C 77.83,
H 8.52, N 5.92; found C 78.03, H 8.62, N 5.96.

3.2.6  (L)[(1,5-CsH14)B(2,6-Pr,CsH3)N]Si(H)OC(C 14-
Ho) (7)%9 &k

FREL 2 (0.56 g, 1 mmol)FIEE(0.19 g, 1 mmol), &
ff T H 2RIERI(10 mL), 7RI FHRERA 10 h, HEiRAE
RN, R R, IWEREE, 2R D k(—
20 'C, 5 mL)¥E¥, 1920050 B G E =Y 7,
0.49 g, P& 65%. m.p. 151 ‘C; '"H NMR (400 MHz,
CsDs) d: 0.94 (s, 9H, CMe3), 0.99 (d, 3Jun=6.6 Hz, 3H,
CHMe,), 1.18 (d, 3Jun=6.6 Hz, 3H, CHMe,), 1.40 (s, 9H,
CMes), 1.42 (d, 3H, CHMe,), 1.58 (d, *Jun=6.6 Hz, 3H,
CHMe,), 1.64~1.74 (m, 6H, CsH4), 1.84~2.07 (m, 4H,
CgHi4), 2.29~2.54 (m, 4H, CsH4), 3.53 (sept, *Jun=6.6
Hz, 1H, CHMe;,), 4.07 (sept, >Jun=6.6 Hz, 1H, CHMe,),
5.81 (s, 1H, SiH), 6.77~8.02 (m, 17H, Ce¢Hs, CeHs,
CisHo); BC NMR (101 MHz, CeDs, 298 K) o: 21.97
(CHMe,), 22.67, 23.33 (CsHus), 24.02 (CHMe,), 24.38,
24.85 (CsHus), 25.24, 25.78 (CHMey), 26.06, 27.73, 28.45
(CMes), 32.02, 32.89 (CsHy4), 32.98, 33.87 (CsH.4), 34.05,
35.11 (CMes), 54.65, 56.00 (CMes), 120.38, 122.99,
123.69, 124.23, 124.48, 124.50, 124.80, 125.24, 126.27,
128.62, 128.76, 138.46, 141.77, 144.88, 146.47, 147.06,
147.78 (C¢Hs, CsHs, Ci4Hy), 132.61 (OC), 163.01 (PhC);
2Si NMR (79 MHz, C¢Dg) §: —62.42. Anal. calced for
C4sHssBN3OSi: C 78.27, H 8.85, N 5.59; found C 78.54, H
8.87, N 5.54.

3.2.7  (L)[(1,5-CsH14)B(1-Ad)N]Si(H)OC(C14Hy) (8)
9 B A%,

FREL 3 (0.53 g, 1 mmol)FIEE(0.19 g, 1 mmol), &
T H 2RIERI(10 mL), 7R FHRERA 10 h, HiRAE
RGP R, W REE, 2R akE(—
20 'C, 5 mL)¥Ed, 19200 RI0 B G &= 8,
045 g, P& 62%. m.p. 163 ‘C; '"H NMR (500 MHz,
CDe) 6: 1.32 (s, 18H, CMe3), 1.63~1.66 (m, 3H, Ad-H),
1.72~1.75 (m, 4H, Ad-H), 1.82~1.86 (m, 4H, Ad-H),
2.72~2.79 (m, 4H, Ad-H), 2.11~2.16 (m, 6H, CsHy,),
2.65~2.67 (m, 8H, CsHi4), 6.86 (s, 1H, SiH), 6.79~8.91
(m, 14H, C4Hs, C14Ho); *C NMR (101 MHz, C¢Ds, 298 K)
5: 22.68, 29.24 (CsHys), 30.99 (CMes), 31.59, 32.27
(CsHus), 33.11, 33.33, 36.59 (Ad-C), 44.39 (CMes), 55.25
(CsHy), 57.87 (Ad-C), 118.67, 123.17, 123.78, 125.21,
126.84, 127.12, 127.43, 128.20, 128.35, 129.48, 138.77
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(CsHs, C14Ho), 133.12 (OC), 149.34 (PhC); 2°Si NMR (79
MHz, C¢Dg) 0: —23.48; Anal. calcd for C4sHssBN3OSi: C
77.76, H 8.89, N 5.79; found C 77.87, H 8.87, N 5.74.
3.2.8  (L)[(1,5-CsH4)B(2,4,6-Me;CsH)N]Si0,Ca(Ph),
(9)849 4%,

FREL 1 (2.56 g, 5 mmol)Fl 7K Z, —fi#(0.39 g, 5
mmol), ¥R FHAER(10 mL), 8= FEERM 10
h, WA, R LA, EERE, 24 C
Fe(—20 C, 5 mL)¥edk, 521 AEA~Y 9, 0.58 g,
% 80%. m.p. 135 ‘C; 'H NMR (400 MHz, CsDs) o:
1.32 (s, 18H, CMes), 1.61~1.64 (m, 2H, CsH,4), 1.80~
1.83 (m, 2H, CgH4), 1.92~1.95 (m, 4H, CsHys), 2.09~
2.11 (m, 4H, CsHys), 2.33~2.39 (m, 2H, CsH4), 2.05 (s,
3H, p-Me), 2.62 (s, 6H, 0-Me), 6.71 (s, 2H, CsH,), 6.92~
7.00 (m, 6H, CsHs), 7.09~7.23 (m, 5H, C¢Hs), 7.64~7.70
(m, 4H, CsHs); 3C NMR (101 MHz, C¢Ds, 298 K) 6: 20.25
(0-Me), 20.67, 21.27 (CsH4), 21.66 (0-Me), 22.86 (CsH4),
23.52 (p-Me), 25.50, 26.30, 31.57 (CsH,4), 32.35 (CMe3),
32.95, 33.84, 34.35 (CsHy4), 54.41 (CMe3), 126.22, 126.98,
127.16, 127.54, 127.73, 128.68, 128.85, 129.05, 129.43,
129.64, 132.81, 133.06, 134.07, 135.29, 136.04, 136.70
(CeHa, CeHs), 141.95 (C=), 175.95 (PhC); 2°Si NMR (79
MHz, CsDg) 6: —96.31; Anal. caled for CssHssBN3O,Si:
C 76.33, H 8.08, N 5.80; found C 76.53, H 7.98, N 5.82.
3.2.9 (L)[(1,5-CsH14)B(2,6-"Pr,CsH3)N]SiO2C,(Ph),
(10) 49 5%

FREXL 2 (0.56 g, 1 mmol)5 2K Z " H{(0.21 g, 1
mmol), R FHAER(10 mL), 8= FEER M 10
h, WA AT, RS LR, R, 241 a
Fi(—20 C, 5 mL)¥edk, 1335w i B bR =)
10, 0.63 g, %% 80%. m.p. 156 “C; 'H NMR (400 MHz,
CsDe) : 1.20 (d, *Jun=6.6 Hz, 6H, CHMe), 1.36 (s, 18H,
CMes3), 1.38 (d, 3Jun=6.6 Hz, 6H, CHMe,), 1.57~1.60
(m, 2H, CsHy4), 1.75~1.78 (m, 2H, CsHys), 2.03~2.05
(m, 6H, CsHus), 2.41~2.43 (m, 4H, CsHys), 3.73 (sept,
3Jun=6.6 Hz, 2H, CHMe,), 6.89~6.96 (m, 6H, CsHs,
CeHs), 7.10~7.91 (m, 12H, CsHs, CeHs); 3C NMR (101
MHz, CeDs, 298 K) 8: 22.22, 22.73, 23.42, 24.36, 24.86,
25.41, 26.97, 27.48 (CHMe,), 27.80, 28.55, 29.82, 32.12
(CMes), 33.62, 34.87 (CsHus), 54.30 (CMes), 123.92,
125.11, 126.27, 128.70, 129.22, 129.50, 129.65, 133.17,
134.09, 135.02, 136.88, 140.91 (C¢Hi, CeHs), 147.14
(C=), 174.77 (PhC); »Si NMR (79 MHz, C¢Ds) o:
—95.96. Anal. calcd for CsoHgsBN30,Si: C 76.80, H 8.77,
N 5.37; found C 76.65, H 8.71, N 5.38.
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3.2.10  (L)[(1,5-CsH4)B(1-Ad)N]SiO,Ca(Ph), (11) #%
A A%

FREX 3 (0.53 g, 1| mmol)Fl — 2K Z —ff(0.21 g, 1
mmol), AET HRBEAN (10 mL), £ xRN 10
h, WA ATCE. BRI, IR REME, 2400
Fr(—20 °C, 5 mL)Begk, 1330 B VAR B =)
11, 0.53 g, ;=3 72%. m.p. 172 C; '"H NMR (500 MHz,
CsDg) J: 1.30 (s, 18H, CMes), 1.65~1.68 (m, 9H, Ad-H),
1.82~2.04 (m, 2H, CgH,4), 2.08~2.11 (m, 4H, CsH,s),
2.17~2.21 (m, 3H, CgHy4), 2.27~2.31 (m, 3H, CsHs),
2.26~2.82 (m, 2H, CgHys), 2.47~2.61 (m, 6H, Ad-H),
6.83~6.88 (m, 1H, CeHs), 6.90~6.95 (m, 3H, CeHs),
7.00~7.05 (m, 2H, CeHs), 7.15~7.21 (m, 5H, CeHs),
7.91~7.96 (m, 4H, CsHs); '*C NMR (101 MHz, C¢Dg) o:
22.85, 23.11, 27.69, 29.83, 30.46, 31.39, 31.65, 33.63,
34.03, 36.82, 43.13, 43.45, 54.18, 57.20, 59.54 (CMes,
CMe;, Ad-C, CsHis), 126.57, 128.70, 129.25, 129.66,
133.21, 134.08, 135.73, 136.47 (CeHs), 171.95 (C=),
194.18 (PhC); ¥Si NMR (79 MHz, CsDs) 9: —93.92.
Anal. calcd for C47HgBN30,Si: C 76.29, H 8.45, N 5.68;
found C 76.12, H 8.54, N 5.49.

4 Bh# 8L (Supporting Information) {547 3. 5~6 Al
8~10 (¥R HT Bt UL AL 54 3~11 ¥] 'TH NMR A
BC NMR %8, X Lebp R AT DL A 2% AT /Y 2k (http://
sioc-journal.cn/) b R %K.
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