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Batrachotoxin, Kishi

l!l OH a. ethyl formate, NaH
b. nBUSH, TsOH, 88% o &. DMF, (COCI),
f. MOM-Wittig

o
. Me3SI, NaHMDS o
HO,, 3 Hg%lz 5:% / Yy g. 1,3-propanedithiol, CSA, 72%
1
TBSO Y
H TBSO

O@ 5 H =
HO 13 OTBS 14 51Bs
H HO
S
(0]

batrachotoxin A (1) j- MnOy, 75%
Kishi
:('/iagNEHf’ HOAC, 18 o s h. tBuLi, HMPA, 16 / P s
- AC20. By ] \) i. TBAF
Ac Y/ -
| / RSO\~ ""2 S TBSO 15
N 18 17 \JI\/ H =
TBSO - TBs0 B oTBS
H = 16
OTBS
TBSO
0. p-nitroperoxybenzoic acid, 90%
m. PIFA, CsCO3, MeOH p. MOMCI, DIEA, 93%
n. DBU, 68% gq. KHMDS, Davis oxaziridine o
r. TFAA, DMSO, TEA, 88%
fe > s. (MeyN)3S(Me3SiF,)
N t. PhNTf,, TEA, 95% Ac
TBSO” N~ 2 :
HO,,,
(o)
20
TBSO Y
H =
OTBS

M. Kurosu, L. R. Marcin, T. J. Grinsteiner, Y. Kishi, JACS, 1998, 120, 6627-6628
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Batrachotoxin, Kishi

u. PtO,, H,, 2,6-di-tert-butylyridine, 90%

v. NaBH,4

w. TBAF z*!. NaBH,, CeCl;

x. DMP z*2. 2,2"-di-pyridyl disulfide, (nBu)sP
y. DBU z*3. Ra-Ni, H,

z. CSA, MeOH, 85% z**. DMP, 73%

MeO

OH 5. KHMDS, PhNTf,, 90%

6. Pd(PPhs),, CO, morpholine, 96%

Z+
Z+
z*7. CeCls, MeLi
‘ '8, NaHCO3, Mel, 80%
Z*9. Zn(BH,),, 80%
o@ 210, TsOH, wet acetone
HO -
H

batrachotoxin A (1)

HO,,,

OJ\Z—

M. Kurosu, L. R. Marcin, T. J. Grinsteiner, Y. Kishi, JACS, 1998, 120, 6627-6628
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Manzamine A, Winkler

a. 27, 99%
r
OH 27 [o)
— /
AN
d. TBSCI, 87% J
CO,Me e. LIHMDS, Manders 20%
H = reagent, 90% H
5 f. NaBH,4, 93% z
i. LITMP, PhSeCl, 78% g. MsCl, NEt3, 95%
j- H202, pyridine, 48% h. DBU, benzene, 90%,
TBSO 2:1 against HO
<~
-«

k. TBAF, 94%
I. TsCl, TEA, 96%
m. TFA, 100%
n. DIPEA, 12%

32

o. DIBAL-H, 83%
p. DMP, 90%

g. indole, TFA, 58%
r. DDQ, 50%

\ 34

J. D. Winkler, J. M. Axten, JACS, 1998, 120, 6425-6426



Roseophilin, Furstner
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a. TBSCI, DBU, 90% (o]
b. tetrahydrothiophene, c. tBulLi, then
HO cl AgBF,, 73% TBSO é" 9-bromononanal TBSO
o B
35 r
36 37
d. KH, 38, 68%
Me0,C” > SO0,Ph
38
f. TBAF, NH4F, 63% o
h. BnNH,, : " aor ! ° TBSO
PdO cat 9 DMP, 83% e. Pd° cat, 85%
<«— PhO,S -
PhO,S
MeO,C OH 39 2
2¥TBSO 40
Me02C
k. iPrMe,ZnMgCl, , n. nBuLi
i. Ghosez reagent 43 | éB/u'\ﬁ_'K (?ﬁce;SI%’CmS/S"/ 0.CeCly, 62% MeO _
j. SnCly, 76% / - 2@/, then P, 9U7 p. TBAF, then o
’, | \ m. KH, SEMCl, 81% HC|, 76% ~
NMe, PhO,S N a4 + _TIPS
>_(— 43 o Bn y N
cl (o] 46
N.P. as HCI salt —

q. NaOH, MeOH, A
r. TBSCI, imidazole
s. K;CO3, MeOH/THF/H,0, 52% O MeO OMe

= s I ores
e -

47 48

MeO,C

Cl
. TsCIl, DMAP, NEt;, MeCN
Y PR
N Br
H

y. tBuLi, then ZnCl,

z. Pd°, then 48, 61%
z*1. PPTS, MeOH, 76%
z*2. K,CO3, MeOH

z*3. KH, TIPSCI, 62%

u. Bry, HOAC
v. NaOH, H,O cl
w. Cu-chromite, quinoline

49 |
Ts 50

A. Firstner, H. Weintritt, JACS, 1998, 120, 2817-2825
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(o)
(o)
a. NaH, nBulLi, allylbromide, 80% /> SN
" OMe b. 2-chloroethanol, Ti(OiPr),, 63% fo) :' gﬁiﬂﬁgl\ﬁ' ;—r':gig,
HO g c. K,CO3, DMF, 80% z : prop
H > f. ag. NH4CI, 56%
OH o 51 o 52
MeSSS calicheamicinone (6)
j. 0504, NalO4, 98%
/—\ k. tBuCOCI, pyridine, 96%
o bo} I. NaBHy, NiCl,, sonication, 95%
\\NHCOZaIIyI m. allylchloroformate, pyridine, 94%
. n. TBAF, 97% (o) (o} (o) (o)
0.PCC, 91% WNO, g NaBH, » NO
N h. TBSOTf, 2,6-lutidine, 65% R\ 2
o 55 - i. DIBAL-H, 99%
o OH -
p. LITMS-acetylide, CeCl, 91% TBSO o) CO,Me
g. TBSOTf, 2,6-lutidine,
r. DIBAL-H, 96% OCO,tBu 54 53
s. CrO3, 97%
/—\ v. tBuOClI, then DBU, 81%
o o / \ w. CI3COCOOCCI3 pyridine,
(o) (o) then methanol, 81%
NHCOallyl o O
N NHCO,allyl t- LDA, PhSeBr, DMDO 85% x. NBS, (PHCO,)O;, light, CCly
TBSO u. Pd(PPhg)4, dimedone, 93% y. AgNO3, H,0, then CH,N, 77%
(LK 3
— TBSO= 0,  _d -
// o = | TBSO TBSO
56 /// -\n/o 56'
™S 0 ™S o
TMS

"In both routes, we deal with racemic compounds,
but represent each of them by a single enantiomer.
It is permissible, therefore, to depict compound 56 in the enantiomeric form
56" "

D. L. J. Clive, Y. Bo, Y. Tao, s. Daigneault, Y-J. Wu, G.Meignan, JACS, 1998, 120, 10332-10349
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Calicheamicinone, Clive

z. LiTMS-acetylide, CeCl3, 91%
z*1. TBAF, 46% desired

+3 .
Z*2.NIS, AgNO3, acetone, 89% z"°. (Z2).1,2-bisTMSstannyl)ethene,

Pd(PPhs),, 72%

>  1BSOY

O

*4_ DIBAL-H, 98%
*5. TBAF, 94%

*6. NaBHy, 76%
*7. TESOTY, 2,6-lutidine, 95%

o

z
z
z
z

NHCO,Me 8
2 211, N-(Methyldithio)phthalimide, , 88% z'. ACOH, 94%
Z+12. TSOH, Hzo, 84% VAR DEAD, PPhg, AcSH
HOW, - z*1°. DIBAL-H
-

trisulfide cleavage,

Michael addition
biradical abstracts hydrogen from DNA-

sugar backbone, DNA cleavage resulots

D. L. J. Clive, Y. Bo, Y. Tao, s. Daigneault, Y-J. Wu, G.Meignan, JACS, 1998, 120, 10332-10349 9
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Calicheamicinone, Magnus

f. LIHMDS, 69, 76%

OMe a. Bry, HOAC, 86% OMe g. TBAF, 78 °C N
b. Mel, K,CO3 90% OMe h. TESOTY, 2,6-lutidine, 83%
¢. Cu, NaOH, H,0, 90 °C, 12 d, 80% i. DIBAL-H 60 |
d. SOCI,, EtOH, 95% e. PIDA, MeOH, 87% j. DMP, 93% Z
CO.H > > TIPS
2 (o] CO,Et
HO CO,Et 2
OH 66 2 MeO” OMe .
OMe 67
OMe
n. PPTS, 95% k. LIHMDS
. DMP

p. PhoS=NH 0. BCls, then Al,O3, 94%

m. DIBAL-H, 96%, 4:1

-€
OB t. HWE, 97%
q. TMSCN oc u. TFA, 96% .
r. Boc,O, DMAP, NEts v. MeOCOCI, NEt; DMAP ; ?&Bs'é‘} CeCly, 82%
) .
s. CSA, 85% w. Boc,0, 79% z. selective TMS removal, 99%
»  TESO,,, » TESO,,, z*'. DEAD, PPhg, AcSH

z*2. DIBAL-H
z*3. PhthSSMe
z*. CSA, 65%

z*%. TESOTf
z*®. CSA, 50%

MeSSS

I. Churcher, D. Hallett, P. Magnus, JACS, 1998, 120, 10350-10358 10
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Australine, White and Denmark

HQ— H OH
% a. 78, iPrNEt, benzene, A, 93% =z OJ(
R b. tBuOK, THF, 96%

(o]
(O I~
Ho _~{; A _° > N. o 5 0
H o \/\-/\/
77 N \n/ o) 79
j. LIOH, EtOH/H,0, 95 °C, 99% [CN.
k. Hp, Pd(OH),, 99%
o
S - g. HBr, MeCN, 99% OH
oen " NSH, BnBr,°/84% _ ° d. Swem, 30% c. amberlyst 15 °
i. mCPBA, 75 it o, . )
i. Hg(O,CCF3),, "oB < ° " feé\rlgggszs 37% N 0 acetone, 62%, N o
CF,CO5H, N n N o ) ’ , 98% brsm
then AcOOH, < "o - "y
50 °C OJ\ 83 OJ\ N N OH
j- Ha, PdIC, 61% (o) (o) 82 04\ 81 4{\
b. (cy)2BH, Ph
a. EtMgBr, TBSOCH,CHO, OH then HOAc, 71% d. benzene, rt, ‘0. + 0 o
| | 66 °C, 86% c Swern, 97% TBSO 97%, dr= 26/1 SN” ,
84 . TBSO |
. A ’
SiMe,Ph 85 SiMe,Ph PhMe,Si &7
OBz
TBSO . Ph
g. Hp Ra-Ni, 77% o o Ph
< MsO
HO N ~ o " e. L-selectride, 87% lo) 0.0 O,,,
f. Ms,O, pyridine, 96% N
TBSO -
TBSO
88

Phme,si  H O,

& H
PhMe,Si 90 OBz PhMe,Si H OBz 8o

J. D. White, P. Hrnciar, A. F. T. Yokochi, JACS, 1998, 120, 7359-7360, S. E. Denmark, B. Herbert, JACS, 1998, 120 11

7357-7358
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Otonecine, Vedejs

(0]
OMe c.red?
Ph (o} OBn d. benzylprotect ? (88%)
N H . . 4 OBn b. TEA. 829 e. NaCNBH3, HOAc
I \ﬁ a. hv, then Danishefsky diene , % f. Mel, DBU, 89%
otonecin (5) s —_— S
91 MeO S 92 BnN OBn
Bn
m. 2 eq. Burgess reagent, BocBnN B _N 93
then H,O/THF, reflux oc
n. TMSOTHT, thioanisol, 85% o
OBn j. LIAIH,4, 96% OBn OBn
k. OsO4, TMEDA, 78 % g. CBzCl, 95%
lo} I. KsFe(CN)g, OsQy, tBUOH, h. TBA oxone
CaO/H,0, 53% i. 130°C, CaCOg3, 89%
= WOH = N -\ wSMe
i —N Chz~ n
9%  OBn 95  OBn 94  OBn

E. Vedejs, R. J. Galante, P. G. Goekjian, JACS, 1998, 120, 3613-3622

12
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model system

Ph O
Ph _ Ph Ph
(j[ O . e /O heat, 55% -
) . ’ N
N~ SN

_> o
An I H
isocyanat 98 isocyanide 99 "o +/ ~Cy O)'\fN\CV
102
(o 100 101 J
o o real system
Z ZaOH
OTHP
O’\
MeO™ =N 0 o
H Me O > ?
tazettine (7) O ——»
[4+1] cycloaddition of vinylisocyanates (o] Cy-isocyanide,
140 °C 0 |
CON
B e CI b
103 0 H

104
successfull application

MeO (o)
XOM“-‘ > mesitylene,
N . reflux, 75%
""7<° o] )
d

105

J. H. Rigby, A. Cavezza, M. J. Heeg, JACS, 1998, 120, 3664-3670

14
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Lycopodine, Grieco

PhS

TBSO
0 OH
lycopodine (8)
ionic Diels alder, o
Beckmann rearrangement

Stieglitz rearrangement o
Grieco

. OTBDPS 2.0 M LiCIOy,
110 10 mol% TFA,
1 \ 1h, 66%

PhS SPh
109 | N

| <Z
o) ’) Measifs\\ﬁ L o

Ph
o THF, 0 °Ctort, o

r
o then 4 M NaOH, 73%

o
\H 108 OTBDPS \H 110 OTBDPS

a. Red-Al, 80%
b. NCS, then TPAP, 50%

—=0

H,NOH,
c. AgBFy, then NaCNBHj3, 46% then thionyl chloride,
— - 65%

P. A. Grieco, Y. Dai, JACS, 1998, 120, 5128-5129

15
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Ptilomycalin - Overman

cerorubenic acid Ill (10)
anionic oxy-Cope
Paquette

..................................

no yield given

HO,
N KHMDS, THF, A Q
—>
(o

114 ’ 115

..................................

AcOn

taxusin (9)
anionic oxy-Cope
Paquette

..................................

spinosyn A (11)
anionic oxy-Cope
Paquette

.............................................................

OMe
MeO
KH, THF, HH AOTBS
7 then H,O/MeOH,
OH up to 91%
MeO
MeO H H
116 lo} 17
oTBS
a. KHMDS, Mel, a. 0sO4
b. steps o b. MsCl o
OH c. ELAICI, 96%
— ~ ,
(o]
H H

L. A. Paquette, Z. Gao, Z. Ni, G. F. Smith, JACS, 1998, 120, 2543-2552, L. A. Paquette, M. Zhao, JACS, 1998, 120,

5203-5212, L. A. Paquette, H-L. Wang, Z. Su, M. Zhao, JACS, 1998, 120, 5213-5225, L. A. Paquette, B. P. Dyck,

JACS, 1998, 120, 5953-5960

16
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Taxol, Kuwajima

(o]
NH PhS PhS
3 AcO O oH a. 122, 68% OBn
// b. (MeBO)s, pyr, 77% // BnO
HO TIPSO ) ™  1pso
- Li OBn
taxol (12) Y H = oB
B-ring formation HO = OAc HO | n o =
D-Ring formation OBz 121 (o] 122 \B/O 123
Kuwajima /
¢. TiCly(OiPr),, DCM, ~78 °C to 0 °C
d. pinacol, DMAP, 59%
e. KHMDS, PhNTf,, 89%
f. Pd(PPhs),, TMSCH,MgCI, 91%
g. NCS, MeOH, 88%
AcO O omorP h. 2-methoxypropene, PPTS, 89% O omoP PhS OBn

i. steps S
j. 0sO,

TBSOIII < TBSO“' ‘ o

-
124 HO Gy

K. Morihara, R. Hara, S. Kawahara, T. Nishimori, N. Nakamura, H. Kusama, I. Kuwajima, JACS, 1998, 120, 12980- 17
12981
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Feldman

NHTs e ls
\n/ homolytic cleavage Ts Ph
— a. nBuLi, then 128 1] 9/ & recombination N
— > Z —» HW EE—
N ——IPhOTf X H "//| =
Ph 128 Ph 129 130 I\ 131 o8%

D NTsLi 128 TS\N
o

TsN

in THF — IPhOTf 7
-
— _IPhOTF
45% 128 133 45%
132 134
128
— IPhOTF
_— A\
NTsLi N  65%
Ts
135 136

K. S. Feldman, D. A. Mareska, JACS, 1998, 120, 4027-4028, K. S. Feldman, M. M. Buendl, K. Schildknegt, A. C.

Bohnstedt, JOC, 1996, 61, 5440-5452 18
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Beta-azidridation, Magnus

(o]
OTIPS
o a. (PhlO),, TMSN3, DCM a. (PhiO),, TMSN3;, DCM
b. Me,AIC|, allylSnBu then TBAF
- 2 > > 13 examples 49-78%
one pot, 67%
137 138 a. (PhlO),, TMSN3, DCM 139
A then LiAIH,4
other nucleophiles: OTIPS

TMS-enol ethers, electron rich aromats (including indole),
sulfur reagents, lithiated acetylenes,
Lewis acid vary, many examples, yields good 140 NH
2

Application in synthesis

OTIPS b- (PhlO),, TMSN3,
DCM, —-15 °C, 95%
c. LiAIH,, Et,0

d. MeOCOCI, py, 563

0] /'\ T 142
Ph” >N""Ph
Li
-

a. 128, LiCl, TIPSOTf, THF,
—78 °C, 95%, >85% ee

pancratistatin

OMe

P. Magnus, J. Lacour. P. A. Evans, P. Rigollier, H. Tobler, JACS, 1998, 120, 12486-12499, P. Magnus, |. U. Sebhat, 19
JACS. 1998 120, 5341-5342
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4+1]-Annulation, Dannheiser

trialkylsilylvinylketene,
isolatable,
Si-stabilizes ketenes

e 0
carbenoid reagent fo) Me-Si [o}
Me-Si C/’O (diazomethane, TMS-diazomethane, ~N Me;Si 3
€33l sulfur-Ylides, sulfonium Ylides) Me;Si — N~
o ® — TMS > ™S
146 70-93% vyields T™S

149

photochemical \ ) .
Wolff-rearrangement direct displacement

©
o or 4-n-electrocyclization
SiMe3 Me3S| Z @
(o)
N; TMS
150
145

J. L. Loebach, D. M. Bennett, R. L. Danheiser, JACS, 1998, 120, 9690-9691, R. E. Maleczka Jr., F. Geng, JACS, 1998,
120, 8551-8552
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Questions?

21



