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Awards

1965 Alfred P. Sloan Foundation Fellow

1971 Morley Medalist of the Cleveland Section

1976 — 1977 Guggenheim Fellow

1979 Columbus Section Award

1980 Senior Research Award, The Ohio State Universi  ty

1981 — 1987 Kimberly Professorship in Chemistry

1987 Arthur C. Cope Scholar Award

1984 National Award for Creative Work in Synthetic Organic Chemistry
1989 Senior Humboldt Fellow

1990 Sullivant Medal, The Ohio State University

1992 Awardee of the Japanese Society for the Promot  ion of Science
1992 Ernest Guenther Award

2002 S. T. Li Prize for Science and Technology
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Upjoin Company

CH; O
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. O m CH=C
- CH,—N x i Z —CH, CI—IECHENS
| g . !::I\'—-OH + O/ ~
\,‘:%\ H HJ Ry ~IN 2N
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OSU & Upjoin
alpha halo-sulfones

0O A eacH
CH,CHBrSO,CH,CHy  — H'J Ny ﬂb + HNR; — ﬂ&
'y, (Br CHO

I CH; | CH -
o I 11 NRs
Ir !
}
CH3\ _CHs H. ‘J,H
So=c «—— CHywmC—C“aCH, so, S0,
H H Y H. H ’
v ) P
0 \0 R:N R:N
11
Ramberg-Bicklund rearrangement 10)
O—SH (80%) D'SGHQCI (97%)
I
/CHa o
CHyCHCISO,CHCICH, o> CH,CH—C o Q-SD;CH;C] DR CX_" CHLLI
\\S/ \cn S/ -
Oe II 02
I 1 CHs
/
CH:CH=(_
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Silver(l)-catalyzed
rearrangement

CH;
H
CH,
Ag+
— CH?*&CE T Ag H
CH, oo
1 2 10 ’ CH, CH,
1

H CH;
CH,
CH,
CH, H
CH;, CH, CH, 12
~CH
AgBF, CH, ’
—
CH,”
Cel; CeHs
! 2
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Novel Aromatic and Homoaromatic
Systems

ShF.~80,CIF
—78°C

CH,
SbF -80.C1F
-2 °C
CH.

) %' ) oL MBI NIV ERSITY




Synthesis of Dodecahedrane

S 7
l \ (1) The IUPAC name for dodecahedrane 1s undecacyclo-
‘ [9.9.0.0%7.0%7.0420,0%18 08.16 o815 10.14 91219 5131 7] eicosane: Eckroth, D. R. J.

g Org. Chem. 1967, 32, 3362,

COOCH,
I
C
+ "c;l + COOCHg
I
! H
conon, - (5oune " e oo
b CHz
4 8 8 , — (8]
CH,0R
CH,0R
Lo, R=H CHg
b, R=S0,CH; 12

I ) 0% ) (COLUMBIA [NIVERSITY

I THE CITY OF NEW YORK




Synthesis of Dodecahedrane

COOR COOCHz COOCHy
a 0
R, +
Q
COOR COOCHy COOCHz
2o, R=CHy 3 4,
E,H. H 1
0
e CODCH3 COOCHs
0 H
I I ° I o
B 3 i
1 I I
D“"*r; COOCHz COOCHs
*0
5 & T
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Synthesis of Dodecahedrane

COOCH, CODCHy

F'El'.'lﬁ;
|:H35,_.3-|
COOCHz
i COOCHy

COOCHy
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Synthesis of Dodecahedrane
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Resolution by Sublimation

An Example of Spontaneous Resolution by
Sublimation 70% HCIO 4
Summary: The unprecedented discovery has been made THF, 20°C

that it is possible to separate the racemic anti-7-nor-
bornenol 2 into its enantiomorphs merely by subhmatmn
at reduced pressure.
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Anionic Oxy-Cope In Total
Synthesis

cHy I

e

Hﬁ CHEDC H 3 H Iili H 3
1 2 )
albolic acid cotylenol Ophiobolin F

— | MCH3
o-
o~ [
& C
CHy
LiAlHa
k!
E‘,Ecna
A % 0

= —
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Anionic Oxy-Cope In Total
Synthesis

0 OR
HO 7
0~z
o .
- ] Lt 0 r"ﬁ,;"}
OCH5 OCH3
forskolin
HO /2 L KH,18-¢r-6  CcH,0
THF, 70°C 0
= / =
z 2. PhSeCl
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Anionic Oxy-Cope In Total
Synthesis

|-| 3
()

CH; Z~COOH
ZTHy H

Cerorube ni acid-I11

:ﬁ%gf Ag,,
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Anionic Oxy-Cope In Total
Synthesis

I. PhyP=CHOMe
CHy= CHMgBr (MeySi,NK* 2. 0DAQ,
THF, -78°C THF, A “H CH5OH, 0°C
CHy “tH, 3. PPTS,
5 3 aq CH5OH

12 ) % ) A U

COLUMBIA [ JNIVERSITY

I THE CITY OF NEW YORK



Anionic Oxy-Cope In Total
Synthesis

{ KHMDS
—
THF
Ox 20°C
DCH3
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Anionic Oxy-Cope In Total
Synthesis

Yy
O 'c"la ‘H1
Shikodomedin
RO RO
RO Ha,. Hay,
i = T = FO
H o HO 3‘ o
2 2 4
CH
TEDMSO
; 2
H | » \ 1
OTsDMg JecaiinisvC. L

° 0 7,

1) % ) oL MBI NIV ERSITY




Anionic Oxy-Cope In Total
Synthesis

MB HgSDq Me 50:'2 %
MG

i1

CHala
EtaN
Et.0 R

19a, A= 3
b A=

Me orkcﬂau
m
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Anionic Oxy-Cope In Total
Synthesis

’: m * te H
neutralize H, _.._H__..... H
OH
o 16 17
.0"“
y H
ey KHMDS
18-cr-6
i, THF, A
HO
13

neutralize
——————
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Anionic Oxy-Cope In Total
Synthesis
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Anionic Oxy-Cope In Total
Synthesis
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Anionic Oxy-Cope In Total
Synthesis

(+)-Pallescensin A
O
Br n-Buli; HO KH
D 5= ——
o THF Y, diglyme

-718°C =5 0°C 100 °C
4
] CHO
H'F
———l

ﬁ'-
8] Q

-

5 ° 7,
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Anionic Oxy-Cope In Total
Synthesis

Me ":ﬂE OMe

O-methylshikoccin O-(methylepoxy)shikoccin
TMS H
|
1. 230-240 °C, PMBO ., 0 wO H
DMF, 19h _ H — "
2. CsF, DMF Me ~
210°C,6h Me e OMe
(65%)
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Anionic Oxy-Cope In Total

(—)-Salsolene Oxide

Synthesis

H &

CHz N

O

SPh'
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Anionic Oxy-Cope In Total

WO 0
i
#o” o

HE
OH

OH

corioin (9)

HO,

H

Synthesis

ho
ceratopicanol (10) I
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Anionic Oxy-Cope In Total

Synthesis

.-'-PrO; 20 3steps -PrO o 2—="H
——
i-Pro 0 4
-PrO  Oi-Pr i-PrQ  OFPr
5 steps O/ \. 0O . 2 W2
—_— - -
Il I
6 7

-PrQ  OFPr i-PrO  OF-Pr

J——

(76%)
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Other Total Syntheses

CH,
iy, ©
CH= o =
OH
SEMO SEMOQ
HO CHs l
. SnB
punctatin A, MOMO o
H
2. / °
- i
SEMO SEMO SEMO
MOMD MOMOE %
SEMC SEMOD

.—..

"LiA]H(O-r-Bu);, ether. ?Me,SiCH,CH,;0CH,CI, (i-Pr);NEt.
¢CH,SOCH, Na*, (CH,),CHCH,I, Me,SO. “LiAlH,, ether. *KH,
ICH,SnBu;, THF. /n-BuLi, hexane, -78 — 0 °C. fCH;0CH,CI,
(i-Pr),;NEt. *BH,THF, diglyme; H,0,, NaOH, H,0. 'PCC, CH,-
Clz. INHOCHJ. CI'[;(JI'E1



Other Total Syntheses

-.9.,-_- __.
H
SEMO

Fv

MOMO oms 0
CHy
CH ! aCHa
CH3
I H
H
6
A
MOMO OTMS
H” ~ocoph

2 hy, 253.7 nm, C4H, room temeprature, "(n-Bu)‘N*F'. 55 °C, 2 mmHg. ‘PCC, CH;CI;. 4 Me,SiCH,COOCH,, {n-Bu),N*F", THF. ¢Pd-
(CAc),, CH,CN. fHCIO,, THF-H,0, room temperature. £Dibal, THF, 0 °C. "NaBH,, CeCl,, CH;OH, 0 °C. (=NCOOC;Hs),, Ph;P, C;-
H,COOH, room temperature. {KOH, C;H;OH, 50 °C, 3 h.
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Other Total Syntheses

CH
CHap, CHz CHa CHy
i EHE }
CHS “, ",
CH CH3 CH3CHy
Isocomene modhephene epimodhephene

CHy
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Other Total Syntheses

CHy

o

KaCOy , HNNH
l diﬂhy;nnz:dqucm

My CHy

CHyCH3
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Study toward Taxol
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Books

Organic Reactions Vol. 32, 33, 43,46,47,
50, 51

Topics in Current Chemistry Vol. 119

Comprehensive Organic Synthesis:
Selectivity, Strategy and Efficiency In
Modern Organic Chemistry, Vol. 5

Encyclopedia of Reagents for Organic
Synthesis
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A Brilliant Chemist

« 1332 publications to date by SciFinder

 Covering many fields of organic chemistry:
heterocycles, aromaticity, novel
hydrocarbons, transition metals, total
synthesis of natural products
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Thanks to the Lit Group!

Thank you for your
attention!



