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Regio- and stereoselective synthesis of boryl-substituted allylsilanes
via transition metal-catalyzed silaboration

Michinori Suginome was born in 1966. He graduated from Kyoto University,
where he received his Doctor Degree of Engineering under the supervision
of Professor Y. fto in 1993 with his thesis titled Bis-Sifyfation of Unsaturated
Compounds Catak'szcd by Palladium-Isonitite Complex. Since 1993 he
has worked as Assistant Professor of the Department of Synthetic
Chemistry and Biological Chemistry, Kyato University. Afterward, he camied
out postdoctoral work in the United States with Professor Gregory C. Fu
at Massachusetts Institute of Technology during 1998-1999. He has been
the recipient of the Chemical Society of Japan Award for Young Chemiists
(1999). His research interests are cumently in the catalytic, stereoselective
synthesis of arganic molecules, including organosilicon compounds and
stercoregular macromolecules, by means of transition-metal catalysts.
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Convenient Preparation of Silylboranes

Michinori Suginome.* Takanori Matsuda, and Yoshihiko Ito*
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Regio- and stereo-selective silaboration of alkynes catalysed by palladium and
platinum complexes Michinori Suginome, Hiroshi Nakamura and Yoshihiko Ito* (,hm ) CO"WOUI.,} ! qq 6 _)777
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Table 1 Transition metal catalysed reactions of silylborane 2 with oct-1-yne (R! = CgHyy, R? = H)? »
Entry  Catalyst (equiv.) T/C  th Yield of 3a (%) Regioselectivity®
i Pd(OAc); (0.02) + Bu'CH,CMe,NC (0.3) 110 1 92 >99:1
2 Pd(OAc); (0.02) + ButCH,CMe,NC (0.3) 50 3 89 >99:1
3 Pd(PPhy)4 (0.02) 110 1 <20¢ >99:1
4 RhCIi(PPh3)s (0.02) 110 1 0 —
5 Pt(PPh;), (0.02) 110 1 80 90:10
6 Pt(PPhs)4 (0.02) 50 3 24 95:54

a Silylborane 2 (1.0 equiv.), oct-1-yne (1.5 equiv.) and catalyst were heated with stirring in toluene under nitrogen. * Ratios of the regioisomers (1-boryl: 2-
boryl) determined by 'H NMR. < Determined by 'H NMR. 4 (2)-1,2-Bis(dimethylphenylsilyloct-1-ene was also obtained (5%).

An NOE experiment revealed thot the silyl ond boryl groups
hod oddecl to the awbon- carbon Griple bord n a cis Fashion .

Table 2 Silaboration of alkynes (R1C=CR2) with 2 in the presence of the R;Si

BX,
palladium(o)~isonitrilc complex catalyste >=’ ’ AL,
~
Eary R! Rz 7/°C +h Product  Yield (%)
Ph H 10 3b 82
THPO(CH,), H 110 3c 88
SiRg
(W BX, L,

RySi-BX,
SiRy
4

1 2
2 2
3 MEMO(CH,); H 110 2 3d 85
4 c-Hex-1-enyl H 110 2 3e 82
5 Me;Si H 10 2 3f 734 ‘gﬁ BX;
6 Ph Ph 110 4 3 74 ' R \__4(
7 Bu Bu 110 4 3h 24 ;
R—=

« Silylborane 2 (1.0 equiv.), alkynes (1.5 equiv.), Pd(OAc); (0.02 equiv.)
and 1,1.3,3-tetramethylbutyl isocyanide (0.30 equiv.) were heated with
stirring in toluene under nitrogen unless otherwise noted. & Isolated yield. Cetia CeHia SiMesPh
< 2.0 equiv. of alkyne were used. ¢ A mixture of the regio-adducts was 1 2 moi% Pd{OAC);
formed in a ratio of 94 : 6, with the terminal alkenylboron predominating. * l I 30 mol% BulCH,CMe,NC

H toluene, reflux H  B(NEL),
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Nickel-Catalyzed Silaborative Dimerization of Alkynes

Michinori Suginome, Takanori Matsuda. and Yoshihiko Ito*
Organometallics 1998, 17, 5233-5235

R ca
0 Nilacac)~DIBAH Table 1. Reactions of Silylborane 1 with Terminal
PhMe,Si—B + | _— Alkynes in the Presence of Nickel Catalysts®
! e} toluene, 80°C
1 H alkyne R selectivity®”  yield/%¢  regio®
M A (1) entry (equiv} additive 2+3)14 of2+4+3 23
1 Bu (2.9) none 94/6 50 76/24
A sivepn U2 SiMegph R ~SiMesPh 2 Bu(40) none 92/8 64 74126
RON BN A Bloin) ¢ I ) 3 Bu(6.0 none 96/4 78 75025
H™ "B{pin) 4 Bu(4.0) none 93/7 52 75/25
'; *3‘ . 5  Bu(4.0) PBu; 96/4 68  75/25
) 6 cPen(4.0)  none 87/13 39 59/41

“#Nifacac)z (5 mol %) and DIBAH (10 mol %) were used unless
otherwise noted. # Determined by 'H NMR of the reaction mix-
tures. “ Isolated yields. ¢In all cases, the compounds 4 were
obtained as single isomers. * Ni{acac); (2 mol %) and DIBAH (4
mol %) were used.
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Synthesis and Reactions of cis-Silyl(boryl) platinum(1I)
Complexes

Takashi Sagawa, Yasuaki Asano, and Fumiyuki Ozawa* Organometallics 2002. 21, 5879-5886
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Figure 2. Molecular structure of 3b. Thermal ellipsoids
are drawn_at the 30% probability level. Selected bend
distances (A) and angles (deg): Pt—C(1) = 2.062(7), C(1)—
C(2) = 1366(9) C(I) C(3) = 1.501(9), C(Q)~B = 1.54(1),
Pt-Si =2.371(2). PL-Pil) = 2,383(2) P1-P(2} = 2.299(2),
Pr—-C(1}-C(2) = 122.0(5), Pt~-C(1)~C(3) = 118.8(4), C(2) -
C{1)~-C(3) = 119.2(6), C(1}-C(2)—-B = 129.7(6), Si~P1~C(1) F/L

= 83.9(2). P(1)—Pt—C(1) = 87.5(2), P(1)~Pt~P(2) = 95.90-

(6). P(2)=Pt~8i = 92.79(6). 4
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Figure 3. Time course of the reaction of 2¢ with phenyl-
acetylene (10 molar quantity) at 20 °C in CD,Cl;. The
amount of each component at time ¢ was determined by

'H NMR spectroscopy.
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Figure

4 'H NMR spectrum of the reaction solution of
2c and paenylacetylene (10 molar quantity) in CD;Cl; at
20 °C. The solution consists of a 44:28:28 ratio of 2c, 3c,
and 4. Only the SiMe proton region is shown for clarity.

Table 2. Pseudo-First-Order Rate Constants for

the Insertion of Phenylacetylene into 2a* &0 @
run__ [PhCHCHIM) — 10°PMesl M) 10%ae )
1 0.15 40 2.38(5)
2 025 40 3.8(1) 6.0
3 0.40 10 5.4(1)
4 0.60 10 6.5(3) -
5 0.25 63 2:6(1) .
6 0.25 1 1.49(3)
7 0.25 16 1.09(3) j 40
8 0.25 25 0.71(4) ’e
* In CD:Cl; at 20 “C. {2a), = 0.025 M. :
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Figuree Effect of added PMe; on the insertion rate of
phenylacetylene into 2a in CD;Cl; at 20 *C. Initial con-
centration: [2a) = 25 mM, [PhC=CH] = 0.25 M.
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By Additren to alkere
Platinum-Catalyzed Regiosclective Silaboration
of Alkenes**

Michinori Suginome, Hiroshi Nakamura, and Aﬂaﬂl) Chem . Int. EO[ ) E,AG( 199 7, 36 , 2576

Yoshihiko Ito*
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Scheme 1. Platinum-catalyzed silaboration of alkenes. }’198 1 OCI’\eml S\{:Vy :

Table 1. Platinum-catalyzed silaboration of 1-octene [a}.

Entry 1 Catalyst Product  Yield[%) Ratio 2:3 th

1 2 [PiPPh,),] 2a 45 85:15 H&/K/ B\ojé CO"‘-POW’J 5 was
2 2 [P{CH,=CH,)PPh,),] 2a 53 87:13

3 b (P{CH,=CH,)PPh,),] 20’ 65 93:7 ) .

4 s (P(PMePh,),] 2a 7 74:26 net obtai Y\GO( :

[a] Silylborane (1 equiv), 1-octene (1.5 equiv}, and catalyst (0.02 cquiv) were heated
at reflux in dioxane for 2 h.

Table 2. Platinum-catalyzed silaboration of aJkenes with 1a [a].

Entry R Product Yield (%) Ratio 2:3

1 AcOCH,CII, 2b 46 84:16

2 CH,COCH .CH, 2¢ 46 85:15

3 Ph 24 s1 >99:1

4 4-McOCH, 2e 53 >99:1

5 4-CF,CH, 2f 46 >99:1 R _-B(OR),
6[b] H g 73] >99:1 LaPt

7[b,d) H 2 74 >99:1

(a) Borane fa (1equiv), alkene (1.Sequiv), and [P(CH,=CH, XPPh,),1
(0.02 equiv) were heated to reflux in dioxane for 2 h, unless otherwise noted.
[b] Reaction under an cthylene pressure of 60atm in toluene. [} 1.2-Bis(di-
methylphenyisilyl)ethane was also isolated (10%). [d) [Pt(PPh,),] (0.02 equiv) was
used as a catalyst.
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Platinum-Catalyzed Silaborative Coupling of
1,3-Dienes to Aldehydes: Regio- and Stereoselective
Allylation with Dienes through Allylic Platinum  Michinori Suginome, lliroshi Nakamura,
Intermediates Takanori Matsuda, and Yoshibiko Ilo*

Scheme 1. Silaboration of 2,3-Dimethyl-1.3-butadiene
Followed by Reaction with Benzaldehyde

PhMeZSi~B'O:’: . M‘>_<Me ?*lr(’t‘:or'(iCHz)(PPh,)z @ )
LT AN e The lack of Stereoselect. vity
Mo Mmoo HO Me wos Presumeo( to be duwe o
= (sa)
Ph N -~ \ \ .
PhMe,Si B(pin) PhMe,Si Me lSomeh%t‘on 05) 'd’e P?’ tman \)/

4Bz 6 (78%, syv/anti = 1:1) 5; ( Eor% O“OeneSLl. (Am{er
the reastion conditions .

. Table 2. Reaction of Dienes (2), Aldehydes (5). and Silylborane
1 in the Presence of Platinum Catalyst 3¢

- amm:nMe,sao R .Bmpﬁ%:‘rq (y . FY‘Oduc-t woxL
PhMe,Si~B(pin) +>/—\<+ ACHO — R’

1 2 5 Ping= R R Me L Phielp R
dienes aldehydes temp  products 7 not' U:t ,
(R, R?) (R") (°CY  yield (%) ratio Ph P /‘l\
M

g

I 2b(HPh)  S5a(Ph) 120 b(9) 991 PSS e (pinlB
________ 2 2 5b(p-MeOPh) 120 c(77) 991

3 2b - Sc(o-McOPh) 120  d(83) 991

4 2 5d(pNCPh) 120 e(80)  99:]

5 2b Se (n-Hex) 120 £ 937

6 2b Sf (c-Hex) 120 g (60) 96:4

744 2c (HH) 5a (Ph) S0 h(3) 955

8  2d({CH):) Sa(Ph) 80  i(60) 991

“ All reactions were carried out in octane using 1.5 equiv of aldehyde
unless otherwise noted. ® Bath temp. ¢ 3.0 equiv of aldehydes. ¢ A
- feaction in hexane under atmospheric pressure of 1,3-butadiene.

The -S—hdir% tht the plainum - ctalyzed reaction did net ke place
with Sffyl bommt:]en't ond a(c(ehyole n  the obsence of diene 3'433&"(’9
ot some veoctive platinum  intermed;ote may be Tormed $rom

Si Lv(botw\e ond dienes ' the presence of~ the p(c?C(‘mm c&t‘a()/@T.

Scheme 2. Possible Mechanism for the Silaborative Coupling
of Dienes to Aldehydes

Phie,SIO R PUOIL, PhMe,Si-Blpin)

B(P:‘n)

A ™ B(P
(pin))%j/& K M @ /\7.( /v[
/ MI’VE:"’0~:/F/ Mi’"Pt,,..ol ,’V_H

(pin)B, SiMe,Ph h Ny

L.pi L\Pl/

o o R W g p-
n'/l))kn \\_/(n A I
(einB c '?QVO!’C’O( qn*}a\a\voyeo( .

SiMe,Ph
LnPl/
o ey
B8 R




115671568

Palladium/2,6-Xylyl Isocyanide

Stercoselective 1,4-Silaboration of
'1,3-Dienes Catalyzed by Nickel
‘Complexes

Michinaei Suginme, Takanori Mtsuda, Takays Yo<himoto, and Yoshihik

Table 1. Reaction of Silylborane 1 with

2,3-Dimethyl-1,3-butadiene (2a) in the Presence of Nickel. Table 2. Nickel-Catalyzed 14-Silaboration of 1.3-Diencs

Palladivm, and Platinum Complexes® 2h—d*
Ent Diene 2 yield/% product(s) 3.4’
P ._Bfo N Me Me catalyst v Me
hMe,Si 0 ;/ \( toluene, heat Me, —hie)_\— ﬂ
1 2a I ,)/ A\ 92 Si B Si B
2b 3b/4b = 72/28
Me Me PhMe,Si =]
B o U ian S S s
PhiveSi Bpin v’ \—Bpn ) -)=>- —(=«—
3 Si B Si B8
(23a (B)3a 2 h,Me 84 M e
entry catalyst? tempPC  yield/%:  Z/E¢ 2¢c 3c/de = 61133
1 Nifacacl;~DIBAH 80 90 >99/1 7/ \ s/ -8
Pd(OAc),~¢-OcNC 110 0 3 90
3 PYCH;=CH:)PPhs) 110 95 48/52 2d 3¢

“ Silylborane 1 (1 equiv) and 2a (2 equiv) were heated in the presence  Silylborane 1 (1 equiv) and 2b—d (2 equiv) were reacted in the
of Ni (0.05 equiv), Pd (0.02 equiv), or Pt (0.02 equiv) catalyst in toluene ~ Presence of Ni(acac) (0.05 equiv) and DIBAH (0.10 equiv) in toluene at
for 24 h. * Ni/DIBAH = 1/2; Pd/isocyanide = 1/15. ¢ Isolated yield by 80 °C for 24 h unless otherwise noted. ¢ Ratios of 3 and 4 were determined
buib-to-bulb distillation. ¢ Determined by 'H NMR. by 'H NMR. ¢ The reaction was carried out under | atm of 1,3-butadienc.

Neither the I, 2 -addition .Prvc(uc‘(.‘ nor the Stlaborative dimeridsation
product wos detected ¥ the reaction

(@) Addition tn allere
Highly Regioselective Silaboration of 3-Substituted 1,2-Dienes Catalyzed by

Michinori Suginome, Yutaka Ohmori, Yoshihiko Ito* Synlett 1999, No. 10, 15671568

~N

. R Pd(acac
—=/ 4 phMezs‘,—-[(O ( l2 + o_ 0O
o 8mol % ) R .
. 2,6-xylyl isocyanide PhMe,Si xR
1a—f 2 octane, 120“C, 2 h SiMe,Ph
Table 1. Silaboration of 1,2-Dirnes 1 with Silylborane 2 3a-f 3'a-f
Catalyzcd by Paltadium/2,6-Xyly! Isocysaide Complex * . . C~ -
1,2-dicne (1) yicld (%) 33
C14,C14,Ph

o aa) 9 >9911 L ‘\80\“ d

Cy
[a——4 {ib) 9t >99/1 N R . . '

N 9.6 ~xylyl tsoc_‘yamde > tel ~alkyl isocyanide
4 (19 88 %5 b C'tﬁer
=‘=/Ph 19 95 36/14
=‘=/OME (1) 92 ~9911
=____/Hh (o 79 -
/..____‘=/P' ) 38

P C)/L'?;




Palladium-catalysed borylsilylation
1,2-diencs

ournal . . . . .
Of(%%?mic Palladium-catalyzed regioselective silaboration of 1,2-dienes

Chemistry L ) i
Michinori Suginome *', Yutaka Ohmori, Yoshihiko Iio *?
—. Pd{acac)y/
=\ Xy-NC | ‘
20 Bu (1) J b
1+ (15equiv) (2mois) "8” 0.0
Pr — 8

+
AN octane )\rSlMezPh Pr.
==e==, 120 -G = SiMe,Ph
Pr Bu
3b

7 Pr
(1.5 equiv) 8

Pd(acac)y/
—— Xy-NC
) —/L‘{—
1 . 2b {2 moi%) o, .0
(1.5equiv) ——"0 o 3b + B
==e= sgtoa?é PhMezSi\)\,,CsFm
£
12a GFno 12:88
(1.5 equiv) 1o
P,
relalive reactivity —
A\ < T\ < A\
7 Pr 2 Bu 12a CeFya
1
B(OR),
R"‘L\'/)\rswezpn 1
L.Pd,SIMezPh ’ .
o . pd/SiMezPh
w M 2Fd,
R I'Y\-‘R . B(Oﬂ)z i
iv B(OR), RY = MeO, akyl, H
RY = H, CeFyy 2
L. ,SiMe,Ph !
Pd 2 L\Pd ,SIM&QPh

A" 'B(OR),

R ‘S,B(on)z
|
R S e

Table 1 Borylsilylation of 1,2-dienese®

R’ R2
/' R? R R? RA' Re
= — ‘g\__%na LR/
R R? 8 Si Si B
2 3 4
1.2-Diene
Entry 2 R! R2 R3 Yield (%)< 3:44
1 2a H Me H 88 (98) 100:0
2 2b H OMe H 86 (93) 100:0
3- 2 H H H 91 (96) —
4 2d Me Me Me 92 (94) —
5 2e H Ph Ph 94 0:100
6 2f H Me  Me 84 (85) 52:48
i 2f H Me  Me (90) 100:0
8¢ 2f H Me Me (90) 71:29
.9 2f H Me  Me 87 (94) 0:100

@ Reaction conditions: borylsilane 1 (0.33 mmol), 1,2-dienes (1.0 mmol),
catalyst Pdy(dba); (2.5 mol%)~etpo (10.0 mol%), THF (1 mi), 80 °C, 9 h
unless otherwise noted. # Si = SiMe,Ph, B = B(OCMe,),. < Isolated yiclds
based on the amount of the borylsilane 1. Figures in parentheses are GC
yields. 4 Determined by 'H NMR spectroscopy. ¢ A large excess of
1,2-diene was used. £ Pdy(dba)s (2.5 mol%)-PPh; (10.0 mol%) was used as
catalyst. & Pdy(dba), (2.5 mol9%)-PMe; (10.0 mol%) was used as catalyst.
# Run in the presence of (CH;:CH;)PL(PP[};)%(S mol%) at 80 °C for 3 h.

°The QY‘abbrotbion of C=C bord

and borylstannylative dimerization of

Shun-ya Onozawa, Yasuo Hatanaka and Masato Tanaka*

Joaurnad of Organmiztal);, Chendstry 611 {2000y 403-413

*The presence of the termiral
C=C bom( enhanced Hre Yeac'CviT?/.

beoh‘»% e(ectron —w?ﬁzc.(}‘awln%
group wes occelersted .

° The boryl growp i3 generally
Oi-tﬂﬁl’lf@( to the Cent""}/(SP)
,CarBon oF Be allenes.

° The sily group s pré?erent‘q([)/
attached to more election ~rich
'SP‘ arbon of the alleres .

Chem. Commun., 1999, 1863-1864

- {CHz=cH: ) Pt (PPhs
(eﬂfr/‘?)
<

Pdz(dba)s - PPhs
Cestry 7)
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Palladium- and Nickel-Catalyzed Intramolecuiar Cyanoboration of Aikynes

Publabrd on et ba:302003 Michinori Suginome.* Akihiko Yamamoto, and Masahiro Mucakami® U’A@ 200 3 /2 S~ 63 5‘?
. . )
AY
AN —&  on
—_—— —
Al-=—n2 cyanoboration R' R?
PrN oH ;per‘B N tu ‘5: 'S\ the
~ ~
Moon e S The selective substitution 07 one o
PrN M THF,40°C =

1 2a s (85%) two amino 3rou.(>3 b )/ e alohel 'CmE
P(aw withouls  ony loss of the cyoro. grovp from the boron dm

Table 1. Catalyst Screening for Inlramolecular Cyancboration ot Table 2. Intramolecular Cyanoboration of Homopropargylic
3a? . Ethers?
“catatyst" O,Q"P‘Z CN entry substrate conditions,* product % yield”
3a B ‘)\)=/ ' time/h '
toluene-d? PrMc O‘B(CN)N‘Prz N'Pr,
“ — o8- N
: — 1 O\/” A2 88 (99)
% yield (reaction time)® 3b 40
catalyst a50-C #80°C a110°C O'B(CN)NIP"Z NPr,
Pd(acac); nr nr 86 (8 h) =—FEt o8 _~ N
PdCl, nr nc 83(8h) 2 4,2 - 84(97)
PACI(MeCN); ne _ 94(5h) - 3¢ ‘e
PdClz—pyridine o 71 (3h) _BCNINP! NP
Pd(PPhy)g 38 (96 1) 70 (14 1) 74(1 1) o8N :fh 0-B_- N
Pda{dbaly 5418w 98w - 3 M a1 el 5298
Ni{COD), 1396 1) 80 (96 h) 93 2h) Me 3d ’ e Ph 4a
* Cyanoborane 3a (0.30 mmol) in toluene-d; (0.5 mL) was heated in the Q'B(CN)NiP'Z ‘g‘;"'z N
presence of the palladium or nickel complexes (5 mol % Pd or Ni). # NMR 4 /!\/Me B, S j\)=<
yield (1,3-dimethoxybenzene as an internal standard). Abbreviations: nr El = 3e & Me 4o 88 (99)
= no reaction in 3 h; — = reactions not carried out. .
o BICNINPr, N'Pr,
s I = cio OB
Th [\ £ o( o( . g 30 ’ S Wt a 66
A O)lc 120Cion chee ed via _ Bt
o BCNINPr, NPr,
N\ e . -8 CN
the OIS-OO(O(tt\‘Oh o§ the, B-CN 6 == 5 B4 5= o4

bord In o rea?ose\ed]ue 5-exo Dtron,  gBenee o AP on
7 =Y, 20 K)=<=< 86”(99)
| & 4
<PO$’7"|H€ Me chanism >

“ Cyanoboranc 3 in toluenc was heated in the presence of the catalyst (5

mol % Pd or Ni). # Condition A: Pdy(dba}s, 80 °C. B: Pd(PPh;),, 110 °C.
C: Ni(COD),, 110 °C. < NMR yicld in parcnthescs (1,3-dimethoxybenzene

o) “"B\ CcN ‘[70[ () 2 an intcrnal standard). 4 E:Z = 93:7.
'Pr’}\/L/ > Pr. N
V‘PY CN
e =
Nr\




Cyanoboration

Palladium-Catalyzed Addition of Cyanoboranes
to Alkynes: Regio- and Stereoselective Synthesis
of u,B-Unsaturated B-Boryl Nitriles

Masahiro Murakami*
An@ew. Chem . Int -

Table 1: Palladium-catalyzed reaction of symmetrical atkynes with
cyanoboranes 1

[CPPduP-CHy) (5 matsé) Y N
R

X X-8  ON

B-CN + R'—= a' M >=< Me

Y dioxane & R ta(R=El) 1c (R = Me) e
lo-g 2 130°C (bath lemperanre} 3 10 {R=Pr) 1d{R = Pr)
Me iPr

Entry 1 Alkyne (R') Ugand Yield [%] N, IN~
1 Te 2a (Pr) PMe, a7 @:N»B'CN E s
2 1d 2a (Pr) PMe; 491 Me
3 e 2a (Pr) PMe, 81® 1t 1g
4 e 2a (Pr) PCy, 660
5 e 2a (Pr) PMe,Ph L . 'F . N I ( P,
6 Te 2a (Pr) PPh; 0 ’ﬁVL $‘t6l’lc oclor bk( r\a I’Uj "L heact‘w .
7 f 2a (Pr) PMe, 97 (871
8 g 2a (Pr) PMe, 0
9 1f 2b (Ph) PMe, 99 (824 .

{a] The corresponding cyanoborane 1 (0.5 mmol) and alkyne 2
(0.6 mmol} were heated in dioxane (0.5 mL) in the presence of
[CPPA(-CyH,)) (0.025 mmol; Cp s ¢yclopentadiene) and PMe,
{0.3 mmol). [b] Yield determined by GC. [c] Yield determined by NMR
spectroscopy. {d] Yield of isolated product.

N
/"/O\Q

Michinori Suginome,* Akihiko Yamamoto, and

R
RN -N, N,
B-ON ( B-on B-CN
AN o

Ed. 2008, 4&. 2380

Me

Table 2: Palladium-catalyzed cyanoboration of unsymmetrical alkynes !
(PP ] Gmor) O
YB-ON + Ar—==—p _ TM&(1020mol%) s = @
dioxane ¥
et 4 130°C (bath temperature) R s Ac wmk Aoru'com ﬁo'\a C(Ohatlold
Entry 1 Alkyne (Ar, R") Yield %™  Product ratio!!
1 1c  4a (Ph, Me) 7 85:15
2 1d 42 (Ph, Me) 94 95:5
3 Te  4a(Ph, Me) 9 8317
4 1 4a (Ph, Me) % 83:17
3 1d  4b (Ph, Bu) 89 95:5
6 1d  4c (PEIOCCH, Bu) 72 88:12
7 14 4d (p-CF,GH,, Me) g1 93:7
3 1d e (o-CH,GH,, Bu) 59 98:2
9 1d  4f (0-MOMOCH, By) 80 99:1
10 1d  4g (1-Naph, Me} 7 99:1
n 1d  4h (2Naph, Bu) 61 919
- - .  Bis(dialkylamino)cyanoboranes: highly efficient reagents for the
ChemComm Strecker-type aminative cyanation of aldehydes and ketonest

www.rsc.org/chemcomm

Michinori Suginome,* Akihiko Yamamoto and Yoshihiko Ito

Chem . Comun 2002, /392,

Strecker-type Reaction Using Aminocyanobosanes

o o
+ —_——
R‘JLR’ (R‘N);Bm THF R,;E)\Nﬂz
{1.0-1.1 equiv) 3
entry R! R} cyanoborane (NR;) yield/% -~ |
vt H NEt, 92 o N¢ \8 ~NR. —-]
2 PMOC,H, H NEt, 9 N - A
-NO,CH, NE : N
@ Shopeom NEC 2 Q')'\E‘z + (R,NLBN > (o R
s 2-pyridyl H NE1, % ,/u\ o\
6 (B}PhCH-CH H NE1 95 2 R?
7 nh}({:?{( - : g:z 96 \ l
R P -
A i ggi o3 p —B~-AR,
o
i c—ll‘;x H NB::z g; CN l 1 +
12 rHex H N] 99 Rl7l\ E' R?
13 eHex H N:O (Mor) 99 NQ < T
“ooMe Me Mor o R. RLN 0 /
1 Ch, -
-GS R H + Sl IO P BT
17 (CHy)s Mor 96 R . 2
18 (CH)): Mor 92 [ O B CNQa. ) 3 " R
Nc¢
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