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Acylsilanes (or Silyl Ketones) 03/26/2011

o) -first reported acylsilane by Brook in 1957 | Masked Equivalents Q
-lemon yellow in color

SiPhs 3¢ resonance for C=0 220-260 ppm | 1&%‘ R™ H
-UV absorption 399 5 “49
-n-n* 380-420 nm vs. 273 nm for acetone ! )]\ :
Brook L - _ R
JACS 1957 48, 4373 -extinction coefficient ¢ = 100-300 M'cm™ R TMS

: /7""%
General Reactivity of Acylsilanes 5 w/\ o
o i

0 | P
)\ . R OH
R"® TMS '
. Brook's First Synthesis
Br, Br
5 . NBS X _
. Ph” OSiPhy — 3 Ph” “SiPh,
<) _TNS:
e O 0 !
°><TMS Nu Iy Aorhv_ ] : o
R Nu S R | AgOAc, Acetone/EtOH/HLO "900d yield"
: Ph SiPh;
Brow e ! - direct oxidation with KMnO, or chromic acid failed to give the desired
“ . product. Only PhySiOH was isolated.
i -noted that the acylsnane is extremely labile in basic media resulting in
Ph3SiOH and PhCHO
O/TMS 0 ' -Reacted abnormally with PhtigBr and PhLi yielding Ph,Si in 5% and 10%
! ' yield respectively
e @  OTMS ;
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Alternative Preparations 5 ™S 0

(\l m 5 /) [Ir], CO, PhSiMeyH; H* /\/[k L.v; bed
o > TMS SiPhMe, - =%

S><S n-BuLi; R5SiCl - S><S Deprotection .
—_— ! .
R H R SiR, R SiR3E Organometallics 2006, 24, 6179.
Conditions: Hg*?, Chloramine-T/MeOH, Fe(NQ3);, PIFA, CAN ! (o)
p (o | r‘-' Et,0, CO: H,0 /Ij\
o : > Me ™S
EtO_ _TBS ~ A~ . TMS
it NBS, MeCN-H,0 ; Murai JACS 1984, 106, 2440,
o |, - TBS :
o :
Br . OH Swern or
Danheiser Tetrahedron 1988, 44, 4113, : /\/OTBS s-Buli: AcOH /\I/ Corey-Kim /,\(0
O G-Dbs O : Danheiser JOC 1985, 50, 5393,
Me\'HI\H %‘iﬁﬁ@ Me SiPhM : _
| eq :
. TBSO 7 KO'Bu,60°C PN
: N e e TBSOT e
Reich JACS 1986, 108, 7791!
K \i)\ X OH O
TBS 'TBS O E iBL;ILI, ZnClz or MgBrz, p_MeOPh = 74%,
-~ ! RCHO or RC(O)R; R IBS
: - R MeC(O)Np = 77%
| l OTBS | g.sMe, NMO TBS | 1
o oTBS

Tius TL 1998, 39, 5937 and JOC 1999, 64, 7547.

Takeda Synfett 1999, 6, 705! Me._ _OMe

™S T™S ; \E
& c33) z :

o : N LDA: R-X: o
__\ I )‘\ NaOAc, AcOH R \)l\
— : —_— T
N"pp L Me” TBS TBS

Py 7 ' Corey JACS 1996, 7118, 8765.
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Danheiser TL 1985, 26, 2513.
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: OTBS /&?‘J
i O
Q : HO TBS Simmons-Smith:
ﬁCHO NaHRTHI-;‘or ! | s-BuLi; AcOH J/ Jones Oxidation TBS
asamune-Rous ™S . —_— .
( )2 ™S | : oS 8BoMe,
R i rla
Frei Helv. Chim. Acta 1986, 69, 44,
Cyclopropylacylsilanes & Their Chemistry Q
d/u of kerestite mw%tv-*b»- > \/u\ SOClz R BS LDA or LITMP, -78 °C;
O 0O I T
Ve 1. CH,N, ; E
TBS _2.160°C I><U\TBS = TS ok paled
28y ove Me : Danhe[ser Tetrahedron 1988, 44, 4113.
FAS S ;

o)
Q O ! TiCls, CH,Cly Vi
WAI(TMS)3, CUCN (cat.) : -78100°C
[>2Hl\C] 3 > TS . -

' TBS
h ¥9/ , \
pMo oF b% Kang TL, 1987, 28, 3261. ' Danheiser TL 1985, 26, 2513.
e 0 Tmngf DCM,
' -78°
™s  C S o | TS - N Tms
D< n-Buli TFRE <S5 onn Me
Br —_— H :Me 0]
cl | Yo Mé
\L 3(1) Nakajima Chem. Lett. 1986, 177. . L 2005, 46, 7345
' , 46, 5.
M‘Th S (i_—-emA Mechanism??
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Silyl Enol & Allenol Ether Formation

O ™S O ]

Bn i Bn :
\')\TMS Mel.i 7 \I)/\Me
SPh SPh :

[ Felkin-Anh :
TMS TMS T C%n{pol "

G o :

O e -+ Me O Bn O SPh .

H Bn @ ':
Bn\_-H | A HTMS\ :

SPh sph | 97 3

- - 3‘

TMSO

major

]

T™MSO” "R, |
Reich JACS 1990, 712, 5609

R

-formation of the E-enol ether is 1500x faster than the Z-enol ether due to
the A, , strain between the Me and Bn groups

-C to O migration is a concerted process with development of negative
charge at the C-5i carbon atom with simultaneous cleavage of the C-5
bond

-selectivity decreases dramatically if there is a stabilizing group (ie: alkynyl or

m-F3CPh) attached to the C gjom developing the negative charge resulting in
an E,CB-like stepwise proc

5
fh
SO,Ph
<§0 g\t; OTMS
Ph/\)J\TMS/ | Ph e
n__ 75%
O TMSO R R=ph72%

/\)j\ RLi
o ™S ———

-R group must be able to stabilize the carbanion intermediate for this process
to occur

= H,C=CHLi 89%

0 OTMS
B§ + Phyp
Ar TMS Ar
But
9]
)L PhsP= + PhsP=0
R ™S R T™MS
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R = Me, Bn, allyl

R A
. Me
Li S HO SiPhMe,
0 \§§§\R !
— P R ‘%. I 0
R SiPhMe, SWS b ! R | Me
! TBS
cat! OSiPh; o OH . Ph
v /g NHC !
S%nmBuli0C o ) RZCHQ_ .R Rzi
I;H !
R Ri
0

Org. Lett. 2007, 9, 2581.

Mo
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. /L\u : 2
O . I
Me N
. 8. '
; Ph ce” B Ph
Corey TL

R\/j\ |
\/|\R1 JACS 2006, 128, 14268. . J/K \/\I/

TMSCI

el

Via

OMOM
Li . Me OoMOM
> -
one isomer Ph TBS Me
Tius unpublished
O OH
F3CTMS, BuyNPhaSnfFy;
RCHO, F;BOEt, or TiCl, S R
\ o F F
OTMS
O
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Hydride Addition

-Brook observed that acylsilanes are susceptible to hydride transfer from
RLi and RMgX. 8% for EtLi, 17% n-Buli, 85% s-BuLi and 75% {-BulLi.

0 OH
J/“\TBS LDA | /rLTBS
™S TMS

O H

N—Li
TBS Phuu{ /——\ TBS
N N—Me

|IIO

> 68%, >89/1 er

Takeda Org. Lett. 1999, 1, 237.

o OH
/\\\)L (S)-Ru cat., H, <
n-C;Hys TBS —————» n-c7H15/\\‘/\TBs

93/7 er
@) @)
ACZO;
[reland-Claisen OH RS AIC IS
—_—— —_—
n-CoHys™ 7 TBS n-CsHqg

ACIE 2008, 47, 1770.

Diastereoselective Additions

Me Me Me
R ‘ R
ph/H(TMS Ph)ﬁ/ Ph T
0 OH 100:1 OH
Me nlne l\:le
} R R
0 OH OH
Ma, 51
Heterocycle Formation VL | Me
O™\ Me j:’ o /g
) ““'O JI\
. o ¢ @ o
MePhSi > Me,PhSi
H Molander JOC 1996, 61, 1140.
TMS

OMe O (0]
e O
N T™MS g > N
. Tsai JOC 1992, 57, 7010.
0O I/TS o
o HO />

N® Br Ph
/
Ph)J\TMS “pe P

N
Ph DBU, IPA, THF, 70 f*(:)h UPh
ph\/\"/ PhNH,, mol. sieves
: o}

Johnson OL 2004, 6, 2465,
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Tandem Processes & Cycloadditions 0 OTMSOTMS CO,Me
0] : L
0 : ; OMe
/u\ KU\OEt LDA; Mel; Allyl lodide : MethuM bM @ OAc
= : TiCly; Ac,O e
Ph”” “TMS | 81% : Me O #
N2 | Me,PhsSi
: Molander JOC 1995, 60, 130.
Scheidt Chem. Commun. 2008, 1926. : Li
! Me TBSO
E 0
: O A Me
o LiTMP g o 0 TBs
Me NOZ -0 X
Me N .
B \l'r | Me 8BS | Takeda OL 2003, 5, 3705.
Cl > Me 0 g
Danheiser Tetrahedron 1988, 44, 4113. ™S Me TMSO OH
_P(O)PPh, .0 Me
O o |N ETMS Me » \ M¢
)j\ Me._ Ph) T™MSO
Ph”” “TMS '}' — - : Takeda JOC 2007, 72, 1379,
Me LDA, THF; imine: TBAF ; o
Ph ! e
O Ph OH ! O
iy : TBS )
Mo A Ph | v,
N v v :
| = = v O |
Me 3_ HN_ :
Ph  “P(O)PPh, : - TBSO
7%, >20:1 ar Scheidt ACIE 2008, 720, 2326. | TBS

OoTBS
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0;5 [ T
| | Me,Phsi |
0 Me
TB Me
0
Me
o 65%
Me;PhSiO Me
OTBS
Me,PhSiO
Me
— 11%
0 Me
OTBS

Mechanism??

%

+ -cyclopentenone products are formed at 78 °C
while cyclohexenone products are formed above -78 °

O TMS_ R

: \"/ TlC|4

. TBS [ jl ——
2R

O MgBr

TMS ' |

& MS

Mechanism??
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| 0
5 Ph
TBS o OTBS
! | 82%
! CO,Me MeO,C

Takeda Synlett 1999, 6, 705.
Rz Rj

[
/’ TMS
ZnBry; I =
‘OH

Marek Eur. JOC 2009, 1749.

Danheiser TL 1986, 26, 2513,
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Photochemlstry & Mlscellaneous Rxns

R : -goes through the triplet excited state

T 3 0~-s||='h2 O O-siph,

= ” . RO Sl—Ph =

Takeda JOC 2002, 67, 1786. |

PhsJ)L
0 i f
N P H,COOC . O=siPh,
T™S Mo (CO)G, PhMe, Reflux ! |
> : i
n-Bu 749/0 / n-Bu , s
Ph

\\

Kang TL 1980, 31, 2716,

-not through a carbene intermediate

OTMS
250 °C ,
— == Ar
X~ NAr X

Johnscn ACIE 2010 49, 8830. Dong ACIE 2009, 48, 784.

0 .
‘BuO BS ’ .
| Meo OTMS

Yb{OiPr); cat., DMF, PhCHO tBuO /l\
c 40 °
Me T “Me :—:——C—&b; Cl;C ' Me
e s
Me OH

Me
Johnson OL 2010, 12, 2864.. Cunico TL 2001, 42, 2931.




Darryl Dixon Group Meeting

OTMS

. - Wright JACS 1988, 1710, 4457.
OTEA o . Acylsilanes In Total Synthesis

Acylsilanes 03/26/2011
o) : 0 o)
] MeMe /U\ 5 ™S hy N
R)kTMS g Hexanes, Mol. Sieves, hv? R R1 Me > e
R ~O g |

Kusama JACS 2011, 133, 3716.

/\)OI\ Ph/\) Ph ' Soderquist's Moth Pheromone Synthesis - TL 1988 29, 2777.
Ph ™S

y

» TMS
(P’ PROH=CHCH;(TFAYzl a8 Me/\/\ﬂ/ Ph3P=CH(CH,)sCH=CH, Me TS
78% ho > |

>99% Z R

Tsuji JACS 2001, 123, 10489;

,’/-’

n-C,H >
4 9\/\M9/\0Ac A&7 1, 9-BBN/H,0,, OH

0 o 5
: . 2. AcCl/MeCN
TMs La(CN)s, THF, rtb OR, >99% E
MeO MeO E 0

Corey's (+)-o-Onocerin - JACS 2002, 7124, 11290.

-works well with aldehydes and ketones

Me

Johnson JOC 2010, 75, 3317,
BnO\ \OBn; 0O Me
OBn OBn BusSnH, AIBN, S Me
= . PhH, 80 °C
Br - SiPhMe; ————— B0~

OBn Me,PhSi
Tsai TL 2009, 50, 3805.




Darryl Dixon Group Meeting

Acylsilanes 03/26/2011

4 steps

Corey's Serratenediol OL 2001, 3, 3215.

+  Corey has also prepared the following NPs following a
similar approach to those outlined above
SO,Ph !

”‘Bgl_-im : Aegiceradienol
- .
89% 5 JACS 1999, 121, 9999,
9 steps :

Scalarenedial

E JACS 1997, 119, 9827,
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Takeda's Formal Synthesis Of P}elaureatin & Laurallene -
JOC 2010, 75, 3941.

0
TBS
—
—
A
/ o |
\":?\.“ e :_3: R .____i
HO?‘ / gz {I[ e Br D“’"’;ffm \] R U
S l\\\:::.:fj

prefauraatin (1) Iauralleng {2}

Tsai's ent-Swainsonine - Tetrahedron 2011, 67, 1564.

OBz

BusSnH, AIBN,

_PhH, 80 C:!!p
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