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Rk L7 Wittig R3EZ A5 Z & Tx 27
}1/5‘.“ e K& ODJiﬁé‘\L: ) gﬁ@ o, B _;T:ﬁ@ Scheme 1. Wittig Olefination of Various Aldehydes.

o
L7 2 ° 17— Thk gl
M N-TINEr—LEHERISERTDHL Hk — R/\)I\Q
— N&HESL L7~ (Scheme 1), PP“3 time, temp =
. g ylide (1.3 equiv) R = ary, alkyl, alkenyl
2) a, B -Zzﬁ*ﬂ N-7 v “"‘/]/@Mﬁ 25 examfales ’

s Table 1. Catalytic Asymmetric Epoxidation Reaction of o,B-Unsaturated A-Acylpyrrole.
#J/T\ﬁi ﬂ{ ,-}\-. ‘/ﬂ:‘ﬁﬁﬁ; Sm(O-i-Pr)3 (x mol %)

o] (R)-ligand (x mol %)
i pasd S - od %
LEIGHFFE= Cit. Th Ph/\)kl\@ a mvegymo ) on D %
FTCIWCIFT R I A K- MS 4A, 25 °C (R)-Hg-BINOL

Sm(O-i-Pr)z  ligand additive . time ield?  ee®

t yi
BINOL SEfk % filifit & | ) Gmol%) (xmol%  (ymol%) sovent  oxidant® TP NG &
1 10 BINOL (10) PhsAs(0)(10) THF TBHP 05 93 94
7., Eafns b . 2 5 BINOL (5) PhsAs(O) (5) THF TBHP 05 85 96
3 5  Hg-BINOL (5) PhsAs(O) (5) THF TBHP 05 94 99
N - 15) THF TBHP 05 84 94

1% -~ 1 i NVS 4 5  Hg-BINOL (5) PhsP(O) (

B A gaR @ 5 5  Hg-BINOL (5) PhP(O) (50) THF TBHP 05 88 98
IR _ 6 5  Hg-BINOL (5) PhgP(0) (100) THF TBHP 05 85 97
13 rd ) ]\ . o, B 0 7 5  Hg-BINOL (5) PhsP(O) (15) THF/toluene  TBHP 0.4 85 96
SN s I 8 5  Hg-BINOL (5) PhsP(O) (50) THF/toluene  TBHP 05 92 99
ﬁﬂﬂ]j] /I/Zk /&7 =~ ]\ 2 9 5 Hg-BINOL (5) PhgP(O) (100) THF/toluene ~ TBHP 0.2 97 99

o % o 10 5 Hg-BINOL (5) PhsP(0) (100) THFftoluene CMHP 02 91 >99.5
ﬁﬁﬁ% EIJ N % TARF ALK 2TBHP = BuOOH, CMHP= O}(OOH . Plsolated yield. ¢ Determined by Chiral HPLC analysis.
£ = By 3
J'_E; 2 ﬁﬁ% e Ek‘ jJ LT%, Table 2. Catalytic Asymmetric Epoxidation Reaction of o,B-Unsaturated
FAiX. o, B-TEIF1N— MAcylpyrole with Reduced Catalyst Loading.
Sm(O-i-Pr)3 (X mol %)

N o oy -Hg-BINOL I %)
7 vbe | »_‘}I/@;i)‘t‘. ri % (H)adg'rlive(()y rgorl/t:) ¥
N . Ph/\)k,g TBHP (1.5 equiv) D ;8;] up tto 4;(1) 80 -
é‘f*ﬁ_ﬁ#‘aﬁ’\ < ﬁ.’kﬁﬂ@x% ==y ng‘:‘/ylggrl% up to >
3 3 5 Sm(O-i-Pr); Hg-BINOL dditi MS 4A i Id
TR F AL OB ey S e (ngmmon M Upe e ey
- N 19 5 5 PhaP(0) (100) 1000 0.1 0.2 97 99
#1-(Table 1), BfLF % 2 1 1 PhyP(O) (100) 500 1 03 94 99
. . 3 0.5 0.5 PhsP(O) (100) 250 1 0.6 100 97
He-BINOL (Z L 72 iR E D 42 0.2 0.2 PhgP(0) (100) 100 2 1 99 97
. 55 0.1 0.1 PhsP(0)  (100) 100 2 2 20 96
ﬁﬁﬁ; ZRWD EERY D 66 0.1 0.1 PhsAs(O) (0.1) 100 3 0.6 100 99
N " 7% 0.05 0.05  PhgAs(O) (0.05) 100 3 1 100 98
JEFMBEEIL 99% ee £ T 8 0.02 002  PhsAs(O) (0.02) 100 3 15 %4 )

mEL7, BMAFIE LT YBHP in decane was used. ® Anhydrous TBHP in toluene (dried with MS 4A) was used.
X PhsAs(O)&H 5 W& PhaP(O)REZITH o72, £/ A b FaX—4F% 3 REB ANz
AVWTHRUNMTIRIFIZETT Lz, S O ICEEDKRLZRAER, HMANZ PhsAs(O)



ZRAVESEICITEE 0.02 mol %IZE CIEBELT 2 Z & iClkH L, E7Z OB S RIS
1.5 el Coeft LARBERIESEEE 1T 3000 /h DL EIZEE L7z, ZhidpeskiEo 1000 0L ok
R TH % (Table 2),

3) ﬁﬁﬂ‘] Witti Q'Mﬁm Z-\- % - ﬂ'\' *‘ 3 'ﬂ.’. ﬁ Table 3. Sequential Wittig-Catalytic Asymmetric Epoxidation Reaction
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I ° _ (witig) A~
g - KU\I\D " toluene RS D
Wlttlg }iﬁﬂﬂ‘i\ ﬁmﬂ#&:%%% Ph3P(O) PPhg temp, time (1) )

(without work-up)

T1YBEELETD, —FH, MENTRET 00 (°a‘a'y“° asvgfgpg{f;g ?n”o‘,’if/'o"a"“)
B LRSI BT, PRPO)E. K NA 9*52%3é5m°'7°
S iC» TR equiv,
v . P(O) . Q MS 4A, toluene:THF = 1:1, 25 °C, time (2)
E}#\ RIGERMEZ R EXE2H5882EK (Wittig)  (epoxidation)
WA CHE = L BmE R Ts, B, TT_twem  mpimdee g
) ZEMN W5, 6) (%
1 CaHe- 100 48 05 96 >995
CD2ODRIEEEBLTY Ly T 5 feel w0 & g o=
B B 42 pMeO:CeH,- 110 84 05 87 98
1752 LT Wittig RIS DRIZEY PhsP(O) g7 oicens o = o5 & o
. 7 1-naphthyl- 100 48 05 85 99
PERNARF TR LRI OF AR R g PRAHscHﬁCHF_' 80 2 05 84 o
, . s OB I
MEE LTERATEANN L ZEZRIL ﬁc%m‘m 0o » 5 % R
CHac(O;((Y,HgCHg 80 3 05 93 96

. - o S 133" trans- CH3(CH2)ZCH—CH 100 72 2 72 9%
7‘;0 (Table 3) &\—E/J DTNVTERT O)@ ZTBHP was used as oxidant. ” 10 mol % catalyst was used.
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2oy 3R il Table 4. Direct Catalytic Asymmetric Michael Reaction of
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VREEHBBAZENTE, 2
@NJ\/\R EtoZn/(S, S)-linked-BINOL 6 R o ome
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BNV / 19 —95 / 5), ILE(T4-07%). &
Bfe kBRI R (88-95%) L @ WMER 5 x - ° 7 R
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o, B S ﬁ@fﬂ N-7 Scheme 2. Transformations of N-Acylpyrrole Unit. 2
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E 2 Conditions: (i) -butyl acetate, LDA, THF, -78 °C, 10 min; then DBU, CH,Cl,, 25 °C, 20 min, y. 74%
W, IRFBERIEAIE | @steps): (i) PhLi, THF, -78 °C, 10 min; then DBU, CH,Cl,, 25 °C, 20 min, y. 8% (2 steps); (ii) n-BuLi, :
1 1-pentyne, THF, -78 °C, 10 min; then DBU, CH,Cl,, 0°C, 10 min, y. 84% (2 steps); (iv) LiBH,, THF, 0t0 25°C, 1
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