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)OL REACTIONS

1Issical aldol addition

+ Q acid or base
H)H
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= Directed aldol addition

OM
)J\R’I ¥ R2J\4‘R3

M = Li, B, Ti, Si, Al, Mg, Zn, Zr...
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ECTED CROSS-ALDOL REACTION

1ium enamide-aldol reaction (Wittig 1963)

O

RNH2
]/H J\( > RZJ\(
)

1ium enolate-aldol reaction (House 1973)

O
LDA R Rsﬂ\H
R3 > X R3 >
]/ RZJ\/ MgBr, or ZnCl,

) OLi

R* = SiMe; or COCHj,4
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Angew. Chem. Int. Ed. Engl. 1963, 2, 683-68:¢
J. Am. Chem. Soc. 19713, 95, 3310-3324
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KAIYAMA ALDOL REACTION (1973)

-on enolate-aldol reaction

O BU2
OBBuU; PN o B0 OH O

-0 + BuB-SBu —— =< — | M
SBu )[\/j\SBU SBu

y1 enol ether-aldol reaction

MesSiCl OSiMe;y RZJJ\H O OH
R S LT O
base R’ TiCl4 R R
OSiMej OR O 0 OSiMe3 OH O
+ 3 3
R~ s + R3 __ - .
2 W/]\R5 T|C|4 R‘IMRS R1JJ\R2 w/j\ORS T|C|4 R1MOR5
R4 R 43R R4 R s R

J. Am. Chem. Soc. 1913, 95, 967-968
Chem. Lett. 1973,1011-1014; 1974, 15; 1975, 98¢
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EHYDE-ALDEHYDE ALDOL REACTION

vis base catalyzed

O 1. L1, SiCl,, DIPEA OH OMe
SiMe3 - =
N > AN
P | P 2. MeOH | OMe
Ve 3. NaHCO; F
nis acid catalyzed
2 * R H H™ Y R
Me

syn/anti = 80:20 to >95:5
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]J. Org. Chem. 2005, 70, 10190-10193
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6/19/2016



RON AZA-ENOLATES

0
Bl I
3 B]-OTf [ NR' R3 H NR' OH .. .
| Brort R . : = Aldimines derived enolate
H =~ “H H : R3
R2 R2
NR2 R3I RH/\/EEZZ
’\% >
Eth R3
0 Q 0
0
\AeN/\:O MeN/\: BF3' Etzo /7[/% tBUS(O)NHz, CUSO4 MGNVM\{
é_L - . 0 ;_lo - MeN\B/O - ~g-0
N O B\ O I t
0 R 0 R/K?O R/\/N\S/Bu
I
0
1
_BCl, .. .
R  BCls EtsN : 1 Ph™ "H M = Ketimines derived enolate
“Me Ph H,0* Ph Ph

Org Lett. 2009, 11,4632;]. Am. Chem. Soc. 2011, 133, 13T1(
Tetrahedron. Lett. 1979, 20, 1423
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0
R'N/[B] )K NR'

IS WORK®y = | | e X7

H R" Enolate :

) Aza-aldol R"
formation

—

Step 1: Boron aza-enolate formation
4

OH

=

1a

N Rh,(OPiv), (1.0 mol %)
MS\N N + PIN >  Ms—N H
):< B. .B toluene, M.S.
H Ph H 40°C, 6 h
2

=
H Ph

3a 95%
E/Z >95:5

\-[Rh]
D

Ms ~ Rh Ms ~ - B—H _
N N [Rh] N [Rh] 9-BBN i B
Rh + Rh
\ TN \>9/< — Ms—N:\ /<L F— Ms—l\é/\ r[\\d
H Ph 2 H Ph H bh H Ph
1a' A B C

J. Am. Soc. Chem. 2012, 134, 14670; 2013, 135, 1207¢
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tep 2: Aza-aldol reaction

S 1 5
H” ~Ph
B 4a Mosn o
Ms—N H - | : .
>:< toluene H)\;/\Ph via.
H Ph -60°C, 29 h Ph
3a 5aa 94 %
syn/anti = 95:5
)ne-pot sequence
0
N R DIBALH  Ms~
Ms~N~ SN 9-BBN ~ H” "Ph . r\t/(:)\H
)= - ~"ph
Rh2(OPiv)4 :
H Ph Bh
1a 6aa 77%
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syn/anti >95:5
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Ms—N

AN

Tetrahedron. 1995, 51, 485
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JPE OF TRIAZOLES

o)
Ms <N >-BE H)K©\ MSSNH oH
\N/ ‘\N ha(OPIV)4 =
- . Cl  DIBALH :
H R toluene, M.S. .0 °C, 29 h 60°C,2h |i1
40 °C, 6h Cl
1 6
Entry 1 R’ 6 Yield [%6]" syn Jantil
1 1b p-MeCH, 6bd 601! >95:5
2 lc p-CF,C.H, 6cd 76 92:8
3 1d p-MeOCH, 6dd 55 >95:5
4 le p-FCeH, 6ed 741 >95:5
5 1f p-1CcH, 6 fd 76 >95:5
6 1g m-MeC¢H, 6gd 70 >95:5
7 Th 3-thienyl 6 hd 69 >95:5
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PE OF ALDEHYDES osen 1

Serene Tai @ Wipf Group

S<
MSSNTNG RmpOPVY TR, DIBALH ’\t/c?)\H
> > > -~ "R
H ~ Ph toluene,M.S. .60°C,29h -60°C,2h B
i 40 °C, 6h
Entry 4 R? 6 Yield [%]®  syn/anti
1 4b  p-MeCiH, 6ab 80 >95:5
2 4c p-NO,C.H, 6ac 67 94:6
(X-ray)
3 4d  p-CICH, 6ad 76 >95:5
4 4e m-MeCgH, 6ae 72 >95:5
5 4f  m-MeOCH, 6 af 79kl > 95:5
6 4g o-MeCgH, 6ag 80 >95:5
7 4h  2-furyl 6 ah 76 >95:5
8 4i 1-tert-butoxy- 6ai 49 >95:5
carbonyl-3-indolyl
9 4 (E)-PhCH=CH 6 aj 750 93:7
10 4k  CH,CH, 6 ak 75 89:11
11 4] PhCH,CH, 6 al 70 >95:5
12 4m  (CH;),CHCH, 6am 65 >95:5
13 4n  tBuMe,SiO(CH,); 6an 67 95:5
14 40 HC=C(CH,), 6ao 50%] >95:5
15 4p  cyclohexyl 6ap 74 >95:5
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NERATION OF 3 CONTIGUOUS STEREOCENTERS

O

\ 9-BBN H MS\N O/BE Ms
Ms~N“ °N Rhy(OPiv), cl F X MgBr oo ?H
— - - H - > X Y
H Ph  toluene, M.S. toluene, M.S. Ph o -90°C,6h Ph ol
40 °C, 6h 60 °C, 22 h
1a 60°C, 5ad 7 69 %
91:9dr

AN /
i \

XN ¥ —Z
: R -
Ph - BrMg™ XX

syn-syn Felkin-Ahn Model Chelation Model

Tetrahedron Lett. 1999, 40, 445’
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--POT REACTION SEQUENCE

O
DIBALH
o 9-BBN H -60°C, 2 h 6ad 71 %
——Ph CuTC ha(OPIV)4 Cl >95:5 dr
+ > g g
toluene, rt. toluene, M.S. toluene, M.S.
MsN; 6h 40 °C, 6h 60 °C, 22 h X MgBr _
-90°C, 6 h
. B-H ducti
aza-aldol reduction or
cycloaddition ;<0 rtion Grignard
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NCLUSIONS

icient one-pot reaction sequence
rhly diastereoselective: (E)-enolate — syn product
coduction of contiguous stereocenters onto simple starting material — terminal alkynes

e reactions not observed

Serene Tai @ Wipf Group Page 13 of 13 6/19/2016





