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Career Snapshot

1937 Born in Vienna, Austria
1960 Diploma at the University of Vienna
1960-1963 Dr. sc. techn. at ETH, Zurich with Vladimir Prelog
1963-1964 Postdoc at Harvard University, with E.J. Corey
1965-1967 Postdoc at the Woodward Research

Institute, Basel. with R.B. Woodward
1967-1973 Research chemist at Sandoz company
1974-1996 Professor at the University of Geneva
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Five Most Cited Reviews

1.0PPOLZER W INTRAMOLECULAR [4+2] AND [3+2] CYCLOADDITIONS IN
ORGANIC SYNTHESIS ANGEWANDTE CHEMIE INTERNATIONAL EDITION
IN ENGLISH 16 (1): 10-23 1977

Times Cited: 596

2.0PPOLZER W ASYMMETRIC DIELS-ALDER AND ENE REACTIONS IN
ORGANIC SYNTHESIS ANGEWANDTE CHEMIE INTERNATIONAL EDITION
IN ENGLISH 23 (11): 876-889 1984

Times Cited: 517

3.0PPOLZER W, SNIECKUS V INTRAMOLECULAR ENE REACTIONS IN
ORGANIC SYNTHESIS ANGEWANDTE CHEMIE INTERNATIONAL EDITION
IN ENGLISH 17 (7): 476-486 1978

Times Cited: 413

4. OPPOLZER W INTRAMOLECULAR CYCLOADDITION REACTIONS OF
ORTHO-QUINODIMETHANES IN_ORGANIC SYNTHESIS SYNTHESIS (11):
793-802 1978

Times Cited: 397

5.0PPOLZER W CAMPHOR DERIVATIVES AS CHIRAL AUXILIARIES IN
ASYMMETRIC SYNTHESIS TETRAHEDRON 43 (9): 1969-2004 1987
Times Cited: 377

IS| Web of Science: 07/27/07
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Five Most Cited Papers

1.WOODWARD RB, HEUSLER K, GOSTELI J, Naegali P, Oppolzer W, et al.
TOTAL SYNTHESIS OF CEPHALOSPORIN C

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 88 (4): 852, 1966
Times Cited: 407

2.0PPOLZER W, CHAPUIS C, BERNARDINELLI G

CAMPHOR-DERIVED N-ACRYLOYL AND N-CROTONOYL SULTAMS - PRACTICAL
ACTIVATED DIENOPHILES IN ASYMMETRIC DIELS-ALDER REACTIONS
HELVETICA CHIMICA ACTA 67 (5): 1397-1401 1984

Times Cited: 219

3.0PPOLZER W, BLAGG J, RODRIGUEZ |, et al.

BORNANESULTAM DIRECTED ASYMMETRIC SYNTHESIS OF CRYSTALLINE,
ENANTIOMERICALLY PURE SYN ALDOLS

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 112 (7). 2767-2772 MAR 28
1990

Times Cited: 181

4.0PPOLZER W, KELLER K

TOTAL SYNTHESIS OF DL-CHELIDONINE

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 93 (15): 3836, 1971
Times Cited: 131

5.0PPOLZER W, KURTH M, REICHLIN D, et al.

ASYMMETRIC INDUCTION IN DIELS-ALDER REACTIONS TO ACRYLATES
DERIVED FROM CHIRAL SEC-ALCOHOLS PRELIMINARY COMMUNICATION
HELVETICA CHIMICA ACTA 64 (8): 2802-2807 1981

Times Cited: 124

H-index = 61, ISI Web of Science: 07/27/07
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Me Me Me Me Me Me

[Q]

rifamycin B rifamycin O

H+

Me Me Me Me Me Me

[H]

Me

rifamycin S

rifamycin SV

Oppolzer, W.; Prelog, V.; Sensi, P. Experientia, 1964, 20, 336.
Leitich, J.; Oppolzer, W.; Prelog, V. Experientia, 1964, 20, 343
Prelog, V.; Oppolzer, W. Helv. Chim. Acta 1973, 56, 2279.
Oppolzer, W.; Prelog, V. Helv. Chim. Acta 1973, 56, 2287.
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Me

- 74%

+
o
S
CD+
Y

BzO

Corey, E. J.; Oppolzer, W. J. Am. Chem. Soc. 1964, 86, 1899.

Q Me
o)
M
® ® o € Me
PhZS—\ 1) LDA, CH)Cly, Mel phzs~< -
Me 2)LDA Me

Corey, E. J.; Jautelat, M.; Oppolzer, W. Tet. Lett. 1967, 8, 2325.
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Hog% Meoz% N Meog%
—\ 1) 'BuOH, COCl,, - B N COM
Hivie
Py, CH2C12 Meozc COzMe , \
HN S > BocN S > BocN S~
2) CH,N, +
COzMe
Me Me Me Me Me Me
B N MeOQC\
MeO-C, N=—=N MeO,C, N——NH [ MeO,C ]
— CO2Me ,—< CoM .
: 2ve —\ HN— CO,Me
- B .
BocN><S LTA BocN><S BocN E“N
CO,Me
Me Me Me Me Me><Me ol
LTA
MeO,C OAc MeO,C OH
MeO,C, ACQ N—N 7%, =3
/“ \ COMe NaOAc
—— BocN S I —— BocN S
BocN S >< MeOH ><
>< Me Me Me Me
Me Me
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\N3 O\
3 ——NH CO,CH,CCly

/ 1) MsClL, DMF \
DIPEA 1) Al-Hg, MeOH
BocN S » BocN S > H H + |
2) NaN i
>< ) NaN; >< 2) AIO'Pr);, Tol S o
Me Me ><

MeO,C, MeO,C,

\\\\\
\\\\\

CHO

Me Me
Me Me octane

ClsCH,CO,C 0

CO2CH,CCly 5 / \H
0 Ny —

CHO
1) HO,CCH(NHTroc)(CH,);CO,H \_N TFA

-
DCC " H ‘ H H
2) CClLCH,0H, DCC /
BocN ><S

HoN 8
Me Me
CO,CH,CCl, COH
0 0]
CHO CH,OAc
Ny N X
H H | 1) BTHF H\ H
2) Ac,0, Py
\4? > S Cephalosporin C
S 3) Py, 3d -
HN CO,CH,CCls 4; Zﬁ’ HOAC J\/\jm
ey iy, +
o )\/\) ///NHTrOC o //NHS

Woodward, R. B.; Heusler, K.; Gosteli. J.; Naegeli, P.; Oppolzer, W.; Ramage, R.; Ranganathan, S.; Vorbriiggen, H. J. Am. Chem. Soc. 1966, 88, 852.
For transformation from penicillin to cephalosporin (Morin rearrangement), see: Morin, R. B. et al. JACS, 1963, 85, 1896.
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Alder Ene reaction

S ——

H

Intramolecular ene reaction

L)y
\

H
= Type I
H < H
e
J
Type llI —
H &~

Review: Oppolzer, W.; Snieckus, V. Angew. Chem. Int. Ed. 1978, 17, 476.
Oppolzer, W. Pure & Appl. Chem. 1981, 53, 1181.
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7 i
280 °C Me Me
<) -
EtO,C 65% (1:1) £
1) MelLi Me_ Me
Me_ Me
Ve 02! 2) ALOs / Py, 220 °C 'I\\"AZ Me Mo Me
3) H,, RhCI(PPhy)s Cr(VI) LTA o
o)
94% 68% 75% »
(3
MeLi
85%
Me Me B Me Me ] Me Me
Me Me TsOH Me
OH
Me e 57%
Me
0 OH OH
(x)- Acorenone B

Oppolzer, W.; Mahalanabis, K. K. Tet. Lett. 1975, 16, 3411.
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1) H,, Pt

) MeONa / MeOH Me 1) tAmOK / PhH
<:\[ tBuOK/tBuOH ' 2) Mel {;@ 280 °C, 24 h
49% o 55% 17%
=
2) 'BuOK, AMONO

Forster Rxn | 3) NaOCI, NH,

67%
1) LAH
2) ArSeCN, BusP, Py hv, MeOH
71% 80%

Grieco, P. A. JOC, 1976, 41, 1485.

NalO, Sharpless, K. B. JOC, 1975, 40, 947.

80 °C
58%

TsOH

(x)- Isocomene
75%

Oppolzer, W.; Béttig, K.; Hudlicky, T. Helv. Chim. Acta 1979, 62, 1493.
Oppolzer, W.; Béttig, K.; Hudlicky, T. Tetrahedron 1981, 37, 4359.
For another elegant synthesis, see: Pirrung, M. C. J. Am. Chem. Soc. 1981, 103, 82.
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Z""MgBr o
Q CuBreDMS SePh
2) PhSeBr H202, Py
64% y 84%
Me Me € Me

H,, Pd/C

98%

(=

)- Modhephene

Oppolzer, W.; Marazza, F. Helv. Chim. Acta 1981, 64, 1575.
Oppolzer, W.; Béttig, K. Helv. Chim. Acta 1981, 64, 2489.

Me
Me

250 °C
16 h
76%
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NHBoc

NHBoc M NBoc LTMP Me NBoc
~H 1) BTHF, 57% i € >:/_
"C0,H ) A .,,,H/OTBS NaH, prenyl bromide y >:/7 -,,,H/OTBS PhSeCl e .,,,H/OTBS
co.c 2) TBSCI, EtsN, 77% © H,O,, Py |
2 DMAP, 92°/o EtOZC EtOQC 48°/o EtOZC
Tol
130 °C
40 h
75%
1) LIOH Boc 1) TBAF Boc
NH 2) TFA Ve N 2) Jones ox. " N
R .. . Me ) vy, - € ., OTBS
(-)-a-Kainic acid "CO,H 56% CO,H 60% '
COLH CO,Et CO,Et

Oppolzer, W.; Robbiani, C.; Battig, K. Helv. Chim. Acta 1980, 63, 2015.
Oppolzer, W.; Thirring, K. J. Am. Chem. Soc. 1982, 104,4978.
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Metallo-Ene reaction

Sy —— )
ML, LM
Intramolecular metallo-ene reaction

M

LM

M = Li, Mg, Zn stoichoimetric

M = Pt, Ni, Pd, Rh catalytic

Ln
= Type I \
ML ML, , )
n 1) predominantly cis products
— 2) new handle for further reactions
Y
Type lll —
ML, 7

Reviews: Oppolzer, W. Angew. Chem. Int. Ed. 1989, 28, 38.

Oppolzer, W. Pure & Appl. Chem. 1988, 60, 39.

Oppolzer, W. Pure & Appl. Chem. 1990, 62, 1941.

Oppolzer, W. In Comprehensive Organic Synthesis; Trost, B. M.; Fleming, |. Eds.;
Pergamon Press: Oxford, 1991; Vol 5, p 29.
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E E
E N Pd(dba),
P(furyl)s
7 \
OAc
E E
£ LLE Pd(dba),
P(furyl)s
7 \
OAc

Oppolzer, W.; DeVita, R. J. J. Org. Chem. 1991, 56, 6256.

RhH(PPhy),
E E P{(Ph(MeO)], E ¢
Q)i HOAc, 80 °C
AcO™ A 60%

Oppolzer, W.; Flrstner, A. Helv. Chim. Acta 1993, 76, 2329.



00,
COLUMBIA UNIVERSITY Wolfgang Oppolzer (1 937-1 996)

IN THE CITY OF NEW YORK

Shengping Zheng

(Breslow Group)

>_/ 1) ethylene glycol, TsOH
1) Me , LDA “\\Kﬂ/Me 2) NaOEt, EtOH Q::\Me Mg; 60 °C
Me
;/ 2) allyl bromide 2; e Py LiCH o X then CO,

© 50% N 33% L°

'BUOK, ‘BuOH CO,

98%

()- Khusimone

Oppolzer, W.; Pitteloud, R. J. Am. Chem. Soc. 1982, 104, 6478.
Oppolzer, W.; Pitteloud, R.; Bernardinelli, G.; Béttig, K. Tet. Lett. 1983, 24, 4975.

H Me

—

P
K/O CIMg‘

Me

H Me
0] Me
{_o

MgCl
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1) Mg, Et,0
Me 1) vinyl lithium Me 2) 60°C, 23 h
gi/ 2) SOCl, 3) acrolein
Me~T ~0 76% ve T > el 57%
Me Me
Young, W. G. JACS, 1955, 77, 4182. SOCI,
72%
1) Mg, Et,0
2)r.t, 20 h
3) O,
70%
1) Og
2) DMS
80%
1) Hy, Pt
KOH 2) PhyP=CH,
64°/O Me 700/0 g

(2)-A%(12)- Capnellene

Oppolzer, W.; Béttig, K. Tet. Lett. 1982, 23, 4669.
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Me | 1) CHy=CHCH,MgBr, Cul M€
2) (COxH),
0 82%
O\)
Me e 1) Mel_ci) Me
"I|<OAC 2) ACZ , EtsN
Me 58%

(x)-12- Acetoxysinularene

1
2
3
4

TrisyINHNH,
sBulLi, -65 °C
DMF

NaBH,

~— — ~— ~—

65%

KOH, Al,O4

74%

Oppolzer, W.; Strauss, H. F.; Simmons, D. P. Tet. Lett. 1982, 23, 4673.

Oppolzer, W.; Begley, T.; Ashcroft, A. Tet. Lett. 1984, 25, 825.

Me S
Me S
NCS, DMS
84%
OH Cl
Corey, E. J. TL, 1972, 13, 4339.

1) act. Mg

62% | 2) 80 °C
3) MoOPH

Me
Me 1) Jones, 70% OH

O 2 Meli, 59%
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HO

Br
1) MsCl 1) Mg
Me ) ) Me “Me  SOCl, Mew =/ 3o
| 2) LiBr 'Me  2) Me OH |
)‘CHO Cl
67% 1) Mg
2) 40 °C, 16h
3) MoOPh
49%
1) benzoylation Me
2) 9'BBN, H202 '/Me
69%
OH
BTHF
Ho0,
68%
1) TsCl, Py
2) MeNH,
67%
Me
(+)- Iridomyrmecin (+)-a- Skytanthine

Oppolzer, W.; Jacobsen, E. J. Tet. Lett. 1986, 27, 1141.
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1) NaBH,
Me W 2) CCl,, PPhg Me Z SOCl, Me =
Me CHO 3) Mg Me 85% Me A cl
4) methacrolein HO Me Me
H 1) activated Mg
-65 °C
M \ P
e>< \‘ \f 76% | 2)65°C, 24 h
Me” e e 3) Cul, TMEDA,
H = "o L
Me MGTCOZMG
H 1) NaOH H
. Me 2) (COClI), Me ~ ~CO,Me
Me H 3) DIPEA Me Me
VA 0 57% o

1) LAH
2) Ac,O, DMAP  Me

3) Li, EtNH, Me

Oppolzer, W.; Nakao, A. Tet. Lett. 1986, 27, 5471.

(x)-6-Protoilludene
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1) BuLi, TMEDA

[\ Zwecko
Me—"X N
| 80%
HN . °
SOZAr

CCl,, PBug

i

85%
Me

&g\: Mg
Cl

Me

Lee, J. B. Chem. & Ind. 1966, 950.

Me H 1) Jones

2) Klg, NaHCO,

67%

Me 58%
1) SEMCI
2) LiOH
90% | 3) (»0—5
|
Pr3
NHMeOMe
Me BugSn” " “OH
Me%ﬂ] BuLi Me%/\
SEMO" Y OMe 9% SEMO™ OH
Me O Me O

Oppolzer, W.; Cunningham, A. F. Tet. Lett. 1986, 27, 5467.

1) CH2B|’2, Zn, T|C|4
2) aq. HCI, THF

32%

CIMg\,jg

Me

0O, CiMg._ H‘)cis
. | H
64%

Me
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Me___Me 1) allyl bromide, BuyNHSO,

Mei\ 2) HCI, THF-H,0 O SO o\ OCOMe O SO
3) mesitylenesulfonyl chloride \ . N
MeS \N/>_N ) mesiylenesulfony! chior s NH NaH X", 0CO,Me
O 0,5 69% H 96% N
: |
Pd(dba),, PBus
CO, HOAc
45-53%
O  SOLAr
o p-nitro-benzyl alcohol 1) Hy, Pd/C '
/©/\ BuLi, THF / Hex 2) MCPBA
O2N 55% 86%
1) HF / Py, anisole
2) tryptophyl bromide
3)H,, Pd/C Korte, F. Angew. Chem. 1959, 71, 709.

62% Rapoport, H. JOC, 1981, 46, 4914.
1) NaHMDS, HCO,Me

2) HCI/ MeOH, 120 °C

(o]
PhPOCI,, 105 °C p-TsOH, CH,Cl,

1 N HCI, 70 °C

46% Me 53%

MeOZC

(+)-3- Isorauniticine

Oppolzer, W.; Bienayme, H.; Genevois-Borella, A. J. Am. Chem. Soc. 1991, 113, 9660.
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Me. Mo Me. _Me Me._ _Me Me.__Me
1) PhgP=C(Me)CO,Et, 97% Zn, PPhg DIBAL
-_———— —_— >
o op 2 PCC. 89% 07  NyMecpr,100% B X Me 97% B~ Me
CO,Et Br CO,Et Br OH
BuLi
85%
1) Pd(dba),, PPhy Me Me Me_ Me
CO, HOAc, CICOzMe, Py
+ epimer
2) CH,N, I SyMe 90% M
61%
OCO,Me OH
O\\ /,O Me
Me PN
o 0 1) PhSeNa
POCIs, Py LDA, \ [\ 2) CHoNp Hi.)
o H:.. wH Me O ——
82% Me 40% “., 66% SePh
//COQMe //COQMe O
COQMe
BU3an
AIBN
92%

1) LAH, 89%

(z)- Hirsutene

Oppolzer, W.; Robyr, C. Tetrahedron 1994, 50, 415.

2) 2'N02'CGH4SGCN
BugP, 87%
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OH OTIPS _OH _OH
1) BDMS, NaOH, H,0, :
1) Hp, PtO, 2) TPAP, NMO O §) A~ B Mg
2) TIPSCI, imidazole 3) KoCO3, MeOH 2) TBAF, 80% for 2 steps
85% 2 steps 65% for 3 steps

Parikh-Doering

then KOH,
MeOH / H,0
OAc A 096%
1) Pd(OAc),, BusP ' S
ZnEt EtpZn . - 1)DIBAL g
H
2) I, 90% 2 steps 2) %%%2, Py

KO'Bu

DMSO
(-)-Erythrodiene

98%

Oppolzer, W.; Flachsmann, F. Tet. Lett. 1998, 39, 5019.
Oppolzer, W.; Flachsmann, F. Helv. Chim. Acta 2001, 84, 416.
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Diels-Alder reaction [4+2]

R' R'
R2 — R6 R2 RG
-
R3 XX RS RS R5
R4 R4

Intramolecular Diels-Alder reaction

7 Type |

A %
Z Type Il

NN _ >

Reviews: Oppolzer, W. Angew. Chem. Int. Ed. 1977, 16, 10.

Oppolzer, W. Synthesis 1978, 793.

Oppolzer, W. Heterocycles 1980, 14, 1615.

Oppolzer, W. Pure & Appl. Chem. 1981, 53, 1181.

Oppolzer, W. Angew. Chem. Int. Ed. 1984, 23, 876.

Oppolzer, W. In Comprehensive Organic Synthesis; Trost, B. M.; Fleming, I. Eds.;
Pergamon Press: Oxford, 1991; Vol 5, p 315.
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Intramolecular Quinodimethide Diels-Alder Reaction

0]
O NH
N/\/ P
H — I
Oppolzer, W. J. Am. Chem. Soc. 1971, 93, 3833.
o]
O (o]
N/\¢ 155 °C
Me
25%
0]
NMNOMe 155 °C
H
68%

@) N N

N 155 °C
Il 87% NH NH
N

Oppolzer, W. Angew. Chem. Int. Ed. 1972, 11, 1031.
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CN )
1) hydrolysis 0
<1 - 9
2) @) Cbz.

0
N’ Ij
NaH 0
Br Nal <O:©j |

o)
NH ( N 1) Bry
2) 2) KOBu
DBU, 30%
o)
0 \
Cbz /\O CbZ\N ©
BTHF, H,O, N O o-xylene <o
0 [
68% 1:1 ( O‘ 120°C,73% O f
o

1) Jones oxidation
2) NaBH,

1) hydrogenation
) hydrog (x)-Chelidonine

2) methylation

Oppolzer, W.; Keller, K. J. Am. Chem. Soc. 1971, 93, 3836.
Oppolzer, W.; Robbiani, C. Helv. Chim. Acta 1983, 66, 1119.
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0—\
N AgNOy, I, N

0 0
<onj | 4% <o |

TiClg

AlH,

(x)-Chelidonine 48% for 2 steps

Oppolzer, W.; Keller, K. J. Am. Chem. Soc. 1971, 93, 3836.
Oppolzer, W.; Robbiani, C. Helv. Chim. Acta 1983, 66, 1119.
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A92804, |2,
conc. HQSO4 Pd(PPh3)4, NaCN
@3502 - /@i\/soz /@802 Me PTBS
700/0 | 68°/o NC
NaH p
Mo,V Me O 1) NaBH, | Me PTBS o o, g |
b MeO,C 2) TBSCI NG 0
3) LAH .
| 4) TsCl, Nal | 213°C
77% overall yield 80%

1) MeLi
2) Baeyer-Villiger

3) HCI, MeOH / THF

(+)-estradiol -

Oppolzer, W.; Roberts, D. A. Helv. Chim. Acta 1980, 63, 1703.

For another elegant synthesis of steroid using similar strategy,

see: Funk, R.; Vollhardt, K. P. C. J. Am. Chem. Soc. 1977, 99, 5483.
Funk, R.; Vollhardt, K. P. C. J. Am. Chem. Soc. 1979, 101, 215.
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1) Mg, butyronitrile

62% crotonaldehyde Me”™ ™
Me\/\/\/ Br o /\/\
2) NH,0H, 52% 80% Me N

3) LAH, 70%

NaHMDS
CICO,Me
MeH 49%
C(j\ﬂ 1) Hy, PA/C Tol, 215 °C, 20 h Me/\/j\/\
H ” Me 2) HCI / HOAc / H,0 @j\/\ 25%
COZMe COzMe

(z)-pumiliotoxin C

Oppolzer, W.; Froestl, W.; Weber, H.P. Helv. Chim. Acta 1975, 58, 533.

COZH 1) LAH, TsCl, Py MgCI
32%

O,
68% +41% allene isomer

89%

O\/j\/\ ) 230 °C Me™ ™% crotonaldehyde Me/\/j\/\
N .
Me 2) H,, DIBAL N Me NaH, Me,CHCOCI HoN": Me

ent—pumlhotoxm C Me

‘ Na, NHj

Oppolzer, W.; Flaskamp, E. Helv. Chim. Acta 1977, 60, 204.
Oppolzer, W.; Flaskamp, E.; Bieber, L. W. Helv. Chim. Acta 2001, 84, 141.
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0
Li O
Me i Me OTES
O Z\F  KF, MeOH 230 °C m
Me Me 47% - OR 4 ‘ OTMS
Me TMSCI Me Me 76% Me
Me Me
Curtin, D. Y. JACS, 1958, 80, 4339.
Curtin, D. Y. JACS, 1956, 78, 2611. HOAG
95% | H,0
THF
0 o)
1) TsNHNH,, HOAc
@ 2) MeLi @ Hp, PtO, @
(x)- Norpatchoulenol = 7
OH % OH 929, OH
Me 66% Me Me
Me Me Me

Oppolzer, W.; Snowden, R. L. Tet. Lett. 1978, 19, 3505.
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@C\OZEt ) LAH
1
Me Me OH
Me~ ~Me TsOH CO.Et 2 PCC _~__CHO
MGMO —_—— Me)\/S(COZEt MeM 2=~ . Me
72% M Me 90% Me Me 79% Me Me
N
1) 277N
85% OTEs
2) CIPO(OEt),
O —
80 °C ~ KF, MeOH ReSI0”
= 84% =
OP(OEt), 90% Me OP(OEt), Me OP(OEY),
1 Me Me (@) Me Me (@)

82% | Meli

1) Li, EtNH,
2) SOCl,, Py

50%

H
MeMe

(x)-a- Himachalene

Oppolzer, W.; Snowden, R. L. Helv. Chim. Acta 1981, 64, 2592.
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CO,Me
OH ® ? CO,Me
PPhs OHC
) CBr4, PPhs, DMF NaH X

1
\. 2) PBug, CoHe \ CO,Me MeOH, NaOH o
N 96% N 62% R 95% B
Ts Ts N N
Ts H
o 1) CH20, MezNH
48% | 2) MeNO,, DMAD
[ MeO,C oM |
N Ve COMe ome 1) NaOMe, MeOH CO,Me
l N 2) TiCls, NH,OAc NO,
N trichlorobenzene, 200 °C | MeONH,
X
| A\ 67% 64%
N . N | A\
B H | Cf:Grieco, P. A. JACS, 1993, 115, 1164. N N
H H

1) MeOSO,F HOC
2) Al/ Hg, THF-H,0
3) KOH, EtOH

(=)- Lysergic acid
33%

Oppolzer, W.; Francotte, E.; Battig, K. Helv. Chim. Acta 1981, 64, 478.
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Nitrone cycloaddition [3+2]

Rl+_ R2 Rl

+ [ - > N R2
R3 ©

Intramolecular [3+2] addition

- R R
Q | 0
N + o

Reviews: Oppolzer, W. Angew. Chem. Int. Ed. 1977, 16, 10.
Oppolzer, W. Heterocycles 1980, 14, 1615.
Oppolzer, W. Pure & Appl. Chem. 1981, 53, 1181.

1 O-Z+

R

Oppolzer, W.; Siles, S.; Snowden, R. L.; Bakker, B. H.; Petrzilka, M. Tetrahedron 1985, 41, 3497.
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O
o) Q H
k ﬁ PhS, ﬁ ﬁj . i SnCl,
_—
, ¥ = 67% f "Me
+)-Pulegone trans major
NH>OH, pH =13

Dynamic kinetic
resolution, 60%

NHOH NOH
H NaBHzCN,

98%

LAH, 98% Jones oxidation, 99% (+)- Luciduline

Oppolzer, W.; Petrzilka, M. J. Am. Chem. Soc. 1976, 98, 6722.
Oppolzer, W.; Petrzilka, M. Helv. Chim. Acta 1978, 61, 2755.
For another elegant synthesis, see: Scott, W. L.; Evans, D. A. J. Am. Chem. Soc. 1974, 94, 4779.
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(@) (@) COzMe COQMG COQMG
MeO-pB CN CHO
CHO MeO™ 5" “OMe = 1) NHMe,, CH,0 N S
2) Mel, KCN Ni, NaH,PO,
N B B B
N 95% N 74% N N
H H H
MeNHOH

Me Me T O5  Me |
HO BocN HO O\N'M O~N’ O

M
N
H E ©)
d 3 Ez, N(i) H MeO,C H |
HO H 0C, LAH H
H
| A\ 67% | ~100% | N\ 57% from nitrile | A
N N
: N

~100% | NalO,

Iz _
T

Boc, Me
o N 1) DIPEA
| H COZMe
1) TFA
2
H ) PhsP” “Me 2) DIBAL (+)- Chanoclavine |
| AN 68% 77%
N
H

Oppolzer, W.; Grayson, J. |. Helv. Chim. Acta 1980, 63, 1706.
Oppolzer, W.; Grayson, J. |.; Wegmann, H.; Urrea, M. Tetrahedron 1983, 39, 3695.
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MeO,C 0
0, M/J MegAl
0

S\
NH
72%

1) MeOTf
2) Zn, HCI

Cl__N=0
1) NaHMDS, ij
2) aq. HCI SH

B2

HOAc-THF-H,0

87%

(-)- Allosedamine

Oppolzer, W.; Deerberg, J.; Tamura, O. Helv. Chim. Acta 1994, 77, 554.

DI
O O
styrene

70% + 1.5% isomer

1) LiOH
2) BuOCOCI, NH,
3) TFAA, Py X

i
O

66%




Gb Shengping Zheng

COLUMBlleVERSI'I'Y Wolfgang Oppolzer (1 937-1 996) (Breslow Group)

IN THE CITY OF NEW YORK

Photoaddition [2+2]

Intramolecular de Mayo-retro aldol reaction

R2 o‘) R? R2

Reviews: Oppolzer, W. Pure & Appl. Chem. 1981, 53, 1181.
Oppolzer, W. Acc. Chem. Res. 1982, 15, 135.
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O (IDbz

(0]
+ [ j CbzCl o
Cl N - —_— |
82% 88%
hv
83%

Me 1) LCIA, Mel 1) PhgP=CH,, 88%

Me 2) MeLi Me 2) Zn/Ag, CHal,, 78% CbzO
3) SOCl,, Py 3) Hy, PtO,, 96% H2, Pd/C
75% 83%
Me @)

(x)-Longifolene

MeMgI MeM I
Me TI(NOg), 9
LCIA Mel CH( OMe Hz, Pt
77% 37% 72%
Me

Oppolzer, W.; Godel, T. J. Am. Chem. Soc. 1978, 100, 2583.

Oppolzer, W.; Godel, T. Helv. Chim. Acta 1984, 67, 1154.

For a landmark paper on the synthesis of longifolene, see:

Corey, E. J.; Ohno, M.; Mitra, R. B.; Vatakencherry, P. A. J. Am. Chem. Soc. 1964,86, 478.

Me

Me 1) MeLi

[\H  2) SOCl,, Py

89%

(x)- Sativene
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o Os...Me
Br Osg-Me  78% S (E0)sCH, EtOH, H* OFt
i EtO X
Me Mes™ © MeS X go%
OEt Me Me
MesSi0) i/ OTMS
>R Nakamura, E.; Kuwajima, I.
| JACS, 1977, 99, 961. 78%
o OTMS
BF3°Et20
o/p 1:3.3
M ) Q e AcCl, P ] N
0] € cll, Fy =
/\‘* hv, 3 h, 76% =
H 79%
. de Mayo rxn OAcC (@]
OAc
MeMgl
96%
Me /\P,»Me O . Me //\\’J‘Me Me
70% ! R
g ((_) 67% 72% Me
OAc H O H Me
R=H
R =Ms

Oppolzer, W.; Wylie, R. D. Helv. Chim. Acta 1980, 63, 1198.

- Bulnesene
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1) LiM/Me

Me 0 o) o)

OMe Me OH Cl
2) HzO* Me 'BUOOH, cat. SeO, NCS. DMS
= = > =
. 39% Me 48% Me 85% Me
Me Me Me
hv
Me
0 ‘%/ o) oMe
+ . +
|
: 59% c "
- e’
Me Me
LTMP
Mel
82%
Me
1) LDA, 0.1 eq 'BuOH ~
2) CIPO(OEt)s Li, MeNH, J ‘
Me /
80% 22%
Me

+isomer Me

(z)-a- Acoradiene
Oppolzer, W.; Zutterman, F.; Battig, K. Helv. Chim. Acta 1983, 66, 522.

Cl
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Camphor derivatives as chiral auxiliaries

OH NaH, DMF OH O\)V
OH Br/K o\/lv + OH

40% 35%
Oppolzer, W.; Chapuis, C.; Dao, G. M.; Reichlin, D.; Godel, T. Tet. Lett. 1982, 23, 4781.

Ac,0, Hy,SO, SOCl,, CHCl4
Reychler reaction
o 0] O
SO3zH SO.CI
Camphor CSA
NH,OH
LAH cat. EtONa

/NH
S s” N O
O, 0, SO,NH,

Oppolzer, W.; Chapuis, C.; Bernardinelli, G. Helv. Chim. Acta 1984, 67, 1397.

Reviews: Oppolzer, W. Tetrahedron 1987, 43, 1969.
Oppolzer, W. Pure & Appl. Chem. 1988, 60, 39.
Oppolzer, W. Pure & Appl. Chem. 1990, 62, 1241.
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0 | TiCl,(O'Pr), @
7 99.3% d.e.
O\O/% 96% CO.R’ endo/exo = 96/4

Oppolzer, W.; Chapuis, C.; Guo, M. D.; Reichlin, D.; Godel, T.Tet. Lett. 1982, 23, 5019.

1)BrCH,COBr |
2) PPh, : o @ H
TiCl,(O'Pr)
OH 3) MeCOCI, EtzN OTH 2 2 ; 99% d.e.
* endo/exo = 98/2
; ; :\Z o\/% 53% O\O/% 98% CO=R

NaBH,
Ni(OAC),

1) LAH '
2) PCC —
N
3) NHoNH, N LDA >_/_/ i
68% CO,R’ 82% A CO.R’

(-)-p- Santalene

Oppolzer, W.; Chapuis, C. Tet. Lett. 1983, 24, 4665.
Oppolzer, W.; Chapuis, C.; Dupuis, D.; Guo, M. Helv. Chim. Acta 1985, 68, 2100.
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Me Me
Me T|C|4, C5H6
WN\ 56%
0 0O,S
Me 1) Swern
o) 2) MeOTMS, TMSOTf
3) MCPBA
O O,
MeO~ "OMe 65%
o, | MeONa
95% | MeOH
H
DEAD, PhCO,H
HO' COMe ppp BzO
OMe
H 76% Me
Me OMe °

T|
Ln

Me

H

OH

COgMe

OMe

OMe

Al-Hg

93%

1) KO'Bu, LICA

HCOzMe

2) BF3’ Etzo

55% pla 5:1

Me Me
LAH
—_—
98%, > 97% ee
x O OH

85% | MCPBA
Me o) Me OH
Swern
87%
0] O
,y GO2Me y ©O:Me

MeOH
BzO MeONa HO
98%

(-)-1-O-methyl-loganin aglycone

Vandewalle, M.; Van der Eycken, J.; Oppolzer, W.; Vullioud, C. Tetrahedron 1986, 42, 4035.
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_ \ R o _
O_?'. \ R?2
R,BOTf, DIPEA — O OH
N N R H *Jjﬁ)\ 2
7 TR' RecHO \ X R
’/S\ R1
0o O SOz

maximal coordination number of B is 4
C=0 is more Lewis-basic than SO, group

H
R1
. N \ H
N BulLi, BuzSnCil S/ \{f R fj\ﬁ
< U R T 0o 0 X R?
O’/ \\C) o) R=CHO S . l (@)
‘S
Bu/| “Bu

Bu

Oppolzer, W.; Blagg, J.; Rodriguez, I.; Walther, E. J. Am. Chem. Soc. 1990, 112, 2767.
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0
5 1) DIBAL
TBSO H (EtO)oP< X CO,Et B0 P 2) AC,0, Py TBSOV\MOAC
W = CO,Et
e} LDA, 47% 94% o
Bngﬂoj
LiQCUC|4
62%
Ow 1) HCI 0
2) TBSCI
N P(OEY) * o
P(OEY), 63% N S
82 o O TBSO ) W TBSO
DBU
LiCl
89%
1) MeLi v o
* 0] e} e
Me,AICI X y ) BReELO © ; g; ar NC .
ZANE 2 TBSO 2) LiH 4) TBACN
S 63% 89% > -
0, O (93% d.e. 71%) ! ! 69% :
A A A
TBSO N/
DIBAL
75%
1) 2-Br-Py, BuLi 1) PhyP=CHCO,Me HO
- - ) M 3 = P
Cul-PBU, O 2) DIBAL O Me
2) (COCl),, DMSO H 3) Ac,0, Py H
AcO =
| 81% 79%
(-)- Pulo'upone H H g

Oppolzer, W.; Dupuis, D.; Poli, G.; Raynham, T. M.; Bernardinelli, G. Tet. Letft. 1988, 29, 5885.
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1
! ) 5 Et< N

Zn /
2) Et,Zn, 1% (+)-DAIB H S

3) NH,CI -y
I ‘ R

\
> %n\Et
(CH2)12 L
O

O 1) EtQZn, C|CH2| H
Me CI(CH,),ClI R

3 2) Swern
3) Li, NHg
75%

(R)- Muscone 92% e.e.

Oppolzer, W.; Radinov, R. N. Helv. Chim. Acta 1992, 75, 170.
Oppolzer, W.; Radinov, R. N. J. Am. Chem. Soc. 1993, 115, 1593.
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Miscellaneous alkaloid syntheses

Review: Oppolzer, W. Pure & Appl. Chem. 1994, 66, 2127.

MeOQCMMe Cl N=0
o O MesAl 1) NaHMDS, ij
— 2) aq. HCI «H,
NH Me X N” “Me
v’ 83% N 80% .
8 S/ O O 0 o)
2 02 O \_/ _
Hp, Pd/ C
EtOH
92%
1) DIBAL
2) DMSO, (COCI),
AH/(j\H Zn, HOAc /\H/(j\H 3) CrCl,, MeCHI, X\H((j\H BOMCI, DIPEA
Me™ "N Me 749, MeT ST N TMe 62% N Me 78%
OBOM O OBOM

(-)- Pinidine
Oppolzer, W.; Merifield, E. Helv. Chim. Acta 1993, 76, 957.

%& NaH, Tol Q MeCeCl, Q

N — N NCyHi = S

s’ N™ "CyqHzg oG e N™“CiiHas | 54%overal M N Ci1Hzs
O

O OH

(-)- Solenopsin
Oppolzer, W.; Bochet, C. G.; Merifield, E. Tet. Lett. 1994, 35, 7015.
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CO,Et 1) allyl bromide, DIPEA CO,Et TsOH CO,Et KOH . CO.H
Me EtO Et
OHC 2) 210 °C, 84% OHC o (EtO)sCH N g% h
Me 96% OEt "Me OEt "Me

()

resolution with
(+)-pseudoephedrine

CO,Et CO,Et BTHE CO,Et Et,SO, CO,H
° it EtO KeCOs  gio
EtO_ OTs EtO. OH —5 t SN —————— oS
2 91% 2 20, N 88% Ny
OEt " Me OEt "Me 70% OEt "Me OEt Me
)
DMSO
tryptamine
51% K
Me

Iz
pzd

imidazole N 1) HOAc, 96% N
[ 7 . |
130 °C, 74% N 2) HWE, 97%
H

EtO,C” N—OEt E/z3:2 N MeO,C™ ~OMe
1) Bischler-Napieralski
74%
2) H2/Pd-C, 57%
1) HBr(dry), -78 °C + 13% trans isomer
2) high vacuum
75% overall (evaporation of HBr) HBr, HOAc
16% i _ ! 81%
o Isomer 3) 10N KOH, -50 OSJ MeO,C B
4) (NH4)QSO4, -40 °C \Me
5) H,0, -5 °C

(+)-Apovincamine

(+)-Vincamine

Pfaffli, P.; Oppolzer, W.; Wenger, R.; Hauth, H. Helv. Chim. Acta 1975, 58, 1131.
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TMSO Br
CHO | | DIPEA, 74% | | H
Me —_— Me + | | N : > N
N z cis / trans 1:1 N
N H

OHC

Me
p-TsOH,separation
(+)-malic acid

1) Hy / Pd HEW

2) NaHMDS

MeOH / NaOMe

HO~L |
MeOQC :\

(+)-vincamine

trans-racemate
less soluble, crystalized

in dioxane
H
. N p-TsOH
N ||
H N _N
OHC H @
Me HO—~ recovered from the mother
cis + trans(1:1) racemates Me liquor, resolved by malic acid

Oppolzer, W.; Hauth, H.; Pfiffli, P.; Wenger, R. Helv. Chim. Acta 1977, 60,1801. Me
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‘ 1) NH,OH ‘ .
<o - 2) NaBH5CN <o J 140°C, 17 h <o .
70% 9, 74°/o
O O OHC 0% O O Hl}l 83% o O HO/
OH

Me—/ o 1) Ac,0, DMAP Me

S oy 2 (MeSiH),0, Pd(PPhy), (?L
o 3) Et3N D
0 59%

Me
Me7Lo
@)

O

\ 1) Ra-Ni

93%

2) CH2=N M62 |
89%

Me
Me7LO
@)

O

H AcCl, MeOH

ArBr, BuLi; Ac,0O

1) Ra-Ni
H 2) CHy=NMe, |

(x)-a- Lycorane

Me
Me7LO
o)

Me
Me7LO
(@)

CH,=CH-MgClI
CuBreSMe, 0 ,

80°C,70h

B ———]

56%

0 ‘0,
84% ( O OAc 95% < O I
o) @)

1) 9-BBN
2) (COCl),, DMSO
85%

7&9 Me
Me Me

(0] O
g 1) NH,OH C?L

‘ 2) NaBH5CN ‘
0 Nz 82% O ey
|
<O O HNJ <O O CHO

OH

(+)- Trianthine

Oppolzer, W.; Spivey, A. C.; Bochet, C. G. J. Am. Chem. Soc. 1994, 116, 3139.
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