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?b-Peptides: a surprise at every turn” D. Seebach, J. L. Matthews Chem
Comm 1997, 2015-2022

“Reversible Peptide folding in solution by molecular dynamics
simulation” X. Daura, B. Jaun, D. Seebach, W. F. Van Gunsteren, A. E.
Mark J. Mol. Biol. 1998, 280, 925-32

“Alkylation of amino acids without loss of the optical activity: Preparation
of a-substituted proline derivatives. A case of self-reproduction of
chirality” D. Seebach, M. Boes, R. Naef, W.B. Schweizer J. Am. Chem.
Soc. 1983, 105, 5390-8

“Pleated Sheets and Turns of b-Peptides with Proteinogenic Side
Chains” Angew. Chem. Int. Ed. 1999, 38, 1595-1597

“Enantioselective aldol and Michael additions of achiral enolates in the
presesnce of chiral lithium amides and amines” E. Juaristi, A. K. Beck, J.
Hansen, T. Matt, T. Mukhopadhyay, M. Simson, D. Seebach Synthesis
1993, 12, 1271-1290

“b-peptides as inhibitors of small-intestinal cholesterol and fat
absorption” M. Werder, H. Hauser, S. Abele, D. Seebach Helv. Chim.
Acta 1999, 1774-1783

“Synthesis and biological evaluation of a cyclo-b-tetrapeptide as a
somatostatin analogue” K. Gademann, M. Ernst, D. Hoyer, D. Seebach
Angew. Chem. Int. Ed. 1999, 38, 1223-6
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Rank Name h-index Field
1 Whitesides, G. M. 135 Organic
2 Corey, E. J.7 132 Organic
3 Karplus, M. 129 Theoretical
4 Heeger, A. J.# 114 Organic th
5 Wiithrich, K # 13 Bio /M out of all
6 Bax, A. 12 Bio Organic Chemists
6 Hoffmann, R.* 12 Theoretical
8 Lehn, J. M. * 107 Organic : . "
8 Schleyer, P. R. 107 Organic 801 publlcatlons...
9 Scheraga, H. A 105 Bio 34 conference abs.
10 Bard, A. J. 104 Analytical 25 patents
12 Khorana, H. G.* 98 Bio buildi block
13 Fersht, A. R. 97 Bio uilding blocks)
13 Gratzel, M. 97 Physical
15 Zare, R. N. 96 Physical H-index =
15 Lippard, S. J. 96 Inorganic
15 Trost, B. M. 96 Organic 94 paper_s w/
18 Clore, G. M. 95 Bio > 94 citations
18 Gray, H. B. 95 Inorganic
18 Marks, T. J. 95 Inorganic
[21 Seebach, D. 94 Organic |
21 Evans, D. A. 94 Organic

o (COLUMBIA [ JNIVERSITY

http://www.rsc.org/images/H-index%20ranking%200f%20living%20chemists(JULY%2007) tcm18-85867.pdf
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RUDOLF CRIEGEE und DIETER SEEBACH

Ein Bishydroperoxyd mit ungewohnlicher Bildungstendenz
Criegee, R. Seebach, D. Chem. Berichte 1963, 96, 2701-11

OOH H,0O, or Cl OH
| =2} || |
OoH t-BuOOCH Cl OH | Cl | OCHjs
2 1 /
\ OOH /
/ OOH \
3
0 OH OH Cl
— || © | | |
0 H H H
OH 4 5 6
Cl OOH g) %H O OOH
H202 [ ] B, — | o HO2 .71 5
Cl Cl Cl
Cl OOH
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OH
OOH R
OH Cl 4,50r6 —H202 o — | o O T o)
H H H cl =~
4 5 6

* 2 7 2 4
=\ H,0
#2177 “o | T #*)i *“)i
Seebach, D. Chem. Ber. 1963, 96, 2712-22 Seebach, D. Chem. Ber. 1963, 96, 2723-9.
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- / \\ P A

OOH
OOtBu
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Criegee, R., Zirngibl, U., Furrer, H., Seebach, D., Freund, G
Chem. Ber. 1964, 97, 2942-9

Seebach, D. Chem. Ber. 1964, 97, 2953-8.

@) COOR COOR COOR
D .
o) o) O / )I - “Hon
R | COOR
| | o n_, | o) — COOR COOR
—_—
R
© © \ |
ROOC COOR
ROOC COOR

Valenzisomerisierungen von Cyclobutenen *)

Criegee, Seebach, R. E. Winter, B. Borretzen, H.-A. Brune
Chem. Ber. 1965, 98, 2339-52.

S
o %+4

*) XXI. Mitteil. iiber Cyclobutene, XX. Mitteil.: R. Crieaee, H. KrisTiNssor, D. SeesacwH d}? COLUMB]A UN IVERSITY

und F. ZAnker, Chem. Ber. 98, 2331 [1965], vorstehend. IN THE CITY OF NEW YORK
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Past Information:

H Gilman, F. J. Webb J. Am. Chem Soc. 1940, 62, 987. J. F. Arens et al. Rec. Trav. chim. Pays-Bas 1959, 78, 663
L|H2C\

H SR, SR,
RA< MNH,., R§<
VS. lig. NH3
~35% SR, SR>

R= H, CH3, C6H5
R, = C,Hs, CeHs

ot . .
15t Publication: E. J. Corey, D. Seebach Angew. Chem. Int. Ed. 1965, 4, 1077-8

H S . S R = Me n-Propyl, Ph, H
H SH BF..OEt H . R ) pyl, )
_3_Z> Buli;, _ . .
><O/ [S\H CHC|3’ S><H RX >< >< Ry R2 = CI,Br,I n—,l—,aIIyI I- Br

HC%AC % 50-90 80-85 90 77

R
Corey, Seebach CHO <: / yields: 52, 70 - 91%
Org. Synth. 1970, 50, 72 Rz R
3
10 $72 $/

0 #

HO
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E. J. Corey, D. Seebach Angew. Chem. Int. Ed. 1965, 4, 1078-9

oo
>$f E. J. Corey, D. SeebachJ Am Chem. Soc. 1967, 89, 434-6

S. RR_,S S @
OEt >/ Me;SiCl HgCl,/HgO |
S SI MeOH Si
n S >/

C |
M - JRe %r @ngx >
121 00 >$rA'k 8$$7  *

Seebach, N. R. Jones, Corey J. Org. Chem. 1968, 33, 300-5

™ &
SseS T ><S 117 7

H (CH)nCl (CH),),

E. J. Corey, D. Seebach J. Org. Chem. 1966, 31, 4097-9
D. Seebach, E. J. Corey J. Org. Chem. 1975, 40, 231-7.
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D. Seebach Angew. Chem. Int. Ed. 1967, 6, 442-3

RS SR BuLi RS, SR RS, SR
H > %;LI -~ >L_SR1
RS
/ \ 1% (6%
RS SR SR { #
D
RS RS SR
Reagent { R of product Yield { 25) Mop. (*C)
CHsl | CH3 BO—HKE 145.5—146,%
{[8]: 145—146)
CHyCHICH CH{CH ) 22 [19.9—120.2
| (B4 (64—86)
CyHCHO | CHIOH)CsH; 78 139—141
(T4 (1T4.6—175.4)
CyH,CHOD CHUOH I H I 75 B—ha3
Cyelohexanone | {HOW ;H 6 | i k]
I Lo (1T4.6—75.3)
Benzophenone | CIOHWCsH:: (T4 (172.5—-172.2)
Propgylene oxide | CH—CH{OHMCH, | 234 G0,4—9] .4
Cl—8i{CHy)a SilCH s 0 | ror—102
Cl—COOC;Hy | CODCH; 15 | B55—BAS
152 Dol 2 — 04 0
CH S =5CHy SCH; Rl 05 2—058
{TE) (123.5—124.0)
Coly5—5CgH, | 5C4Hs, (dal B | 158.8—15%.4
| ([%]: 159)
I3 | C(SCeHs) | &9 196—197
| | (decompasition)
Ky FelZMiy | k1]

D. Seebach Angew. Chem. Int. Ed. 1967, 6, 443-4

PhS SPh 1
PN i
Y—Li = phs” “spn *PhSLI
PhS l+carbene +carbene
Ko Ks
Phs._ SPh
PhS>§<SPh PhS_ SPh
. - PhSLi : :
phe L PhS  SPh

/ 0 $ $
7 2

o 0 ,
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R1 R,
Organic Syntheses, Coll. Vol. 6, p.542 (1988); Vol. 58, p.113 (1978). ON\N/(I:HLi R-X ON\N .
NUCLEOPHILIC ¢-sec-AMINOALKYLATION: 2- Fla R
i T £ T T 2
(DIPHENYLHYDROXYMETHYL)PYRROLIDINE 2
[2-Pyrrolidinemethanol, o,0-diphenyl-, (£)-] X Vield 241
_ _ T CH.I 5
L. BtO—N=0 PhaC=0 n-LaHal 75
THF, 20 °C THEF, - 78 °C H:C=CH—{H;Br K
- —————»  R=H| CeH:CH B =95
. . . Li H,0 2 C o HaCH Br 95
N 2. {i-PriNLi N Lkt i
| THE. . 789C | CoHSCH B =05
H B : NO d CH,—0O-—CHCI 93
o = 1 CoHsCH:Br =48
CoHCH :Br 0
CHal @
CHLOH w2 H -1 B3
: —_— = " CeH«CH :Br 45
N ‘TlPh}: Raney Nickel-H;, N (‘-tl’hh wCaH 1 0
| e | C.H-CH:B
Y e L e Y- 1) CHl
No OH H e Re HI e 80
" {J:H Wi l ﬁ-l.'!l
Submitted by D. Enders, R. Pieter, B. Renger, and D. Seebach!. CHy=UCH—CH:Br 60
Checked by C. Hutchins and M. F. Semmelhack. CoH:CH ;B &0
ﬂ'{_.'_-.H Bl | ulh
E6 * 8%$7 2 *$ 3 0 CH-CH:Br 60
s 3 = A3
CHl A
D. Seebach, D. Enders Angew. Chem Int. Ed.1975, 14, 15-32. ¢ UHal Ll
D. Seebach, D. Enders Angew. Chem. Int. Ed. 1972,11, 1101-2
?éfgeelt;ac;éSD. Enders, B. Renger, and W. Bruegel, Angew. Chem. Int. Ed. Gb CO LUMBIA UN IVERSITY

I[N THE CITY OF NEW YORE
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0
1. CgHg, D,
~0 EtO._OEt  -H,0 H 1. NaNO,, ¢!

- o \[ 2. H,, Raney, 0 CH-COOH .

o) \H nickel, 50 psi 2. LDA (2eq), Et3N, dioxane,

H 2 3. ?T 1H8C;]I,rt ~o NH B o 40 °C, 74%
P /\©: > o> NaOCI/Bu;NHSO,
0 CH,CI,/EtOA
3. LiAIH4, THF 2 720/ ¢
D, 3-4h; 0
Raney Ni, H2
200 torr, 10-14h
80%
; O o
: N L N>NO 1. Raney-Ni, Hy, N~¢ N~
/o : OH CH3OH, then OHH :
/o LAH THF _0 1. Pd/C, decaline o N
~o N._O THF,-78°C_ 78 °C O 4h, 180 °C
62% \ 2 THF I't \O N "poor yield" \O ~N
30% recd 2. LiAlH,

$ O

W. Wykypiel, D. Seebach Tetrahedron Lett. 1980, 21, 1927-30.

MeOOH

< O 62%

.. ..

macrostamine
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OH OH
© (1b) R = CHj +
(la)R=CH;z  (-)-pyrenophorin (2b) R = CH3CCH, Y\/'
(1b) R = CH3COCH,, (-)-vermiculin \JJO H . C,)>\\\\\/ Br
H
0 ﬂ
@]

-B. Seuring, D. Seebach Liebigs. Ann. Chem. 1978, 2044-73

-D. Seebach, B. Seuring, H.-O. Kalinowski W. Lubosch, B. Renger

Angew. Chem. Int. Ed. Engl. 1977, 16, 264-265 d}?

-B. Seuring, D. Seebach Helv. Chim. Acta. 1977, 60, 1175-81 (COLUMBIA [NIVERSITY
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b_ 1
l THF, -100 o° o
| m to-78 0~ over 3h, /—/< 1. HCI, H20, THF
>WY\/ 5. g 1o100over 12h; PhP 3h, rt 1b
_ O H \r BuLi -40, >/\><’¢ C6H6-D 30h M/\’& 2. LiOH, CH30H, HZO

o) 269 Li 30h. -25 oC 5h, rt; acid/base work-up é?cg
L 1 0

(LDT) DMF, -78 o,

NaCl-20 o

LDT at-78 °C,

to -5 °C over 2d;
y>\\/ Br 2-Methyl-LDT _

0
/_‘/< S (\ LiOH, b

Ph,P o—_ C S._S o MeOH, 46g
dioxane, D,50h 'S - = H,0 30%
“ (as above)

-30to 0 °C, 1d
6.0 BuLi/TMEDA -40, H 'OH H O
1d at-20 °C;
DMF, -70 °C,
S S 7
m R WYO R\*(\)WO
. S S DEAD, PPhs, HgO, BF3;'OEt, _
RM\’//O 0.01M, Tol., w o) P o)
OH OH 2d,-25°Ctort R OWR
S S
L ©
(la) R=CHgj; (-)-pyrenophorin, 70%
2a 60% (1b) R = CH3COCH5 (-)-vermiculin, 60%
2b 25%

‘Gi:) (COLUMBIA UNIVERSITY
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(+)-Conglobatin (+)-Colletodiol Gloeosporone
O O
| o) HO H Q
HO., 0
= (@]
HO g 0
15 steps, 4.4% NG CsHyg CsH1q
Yamaguchi Method Yamaguchi Method Mitsunobu Cyclization
C. Schregenberger, D. Seebach P. Schnurrenberger, E. Hungerbuhler, D. Seebach D, Seebach, G. Adam, R. Zibuck, W. Simon, M.
Tetrahedron Lett. 1984, 25, 5881-4 Liebigs Ann. Chem. 1987, 733-44 Rouilly, W. L. Meyer, J. F. Hinton, T. A. Privett, G. E.

12 steps, 20%; 6 steps, 57%; 1.5% cyclization  Templeton, D. K. Heiny, U. Gisi, H. Binder Liebigs

15, 0.5% Ann. Chem. 1989, 1233-40.

C. Schregenberger, D. Seebach

0
. . , O//,
Liebigs Ann. Chem. 1986, 2081-2103 HOW AN e EEO "gogn >< '§OB”
O )
OEt
HO o
0

di-O-methylelaiophylidene, an Aglycone of Elaiophylin

All but 9 and10 stereocenters were formed from
the chiral pool of reagents

D. Seebach, H.-F. CHow, R. F. W. Jackson, K. Lawson,
M. A. Sutter, S. Thaisrivongs, J. Zimmermann

J. Am. Chem. Soc. 1985, 107, 5292-3 ‘Gii) (COLUMBIA [ JNIVERSITY
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D. Seebach, A. R. Sting, M. Hoffmann Angew. Chem. Int. Ed. EngI. 1996, 35, 2708-48
D. Seebach, J. Zimmermann, U. Gysel, R. Ziegler,and T.-K. Ha J. Am. Chem. Soc. 1988, 110, 4163-4712

OH O
poly-0-HBA | XTI eommemrnccc e gL

as an excellent

ICI; tech. Pivaldehyde,
NH,F (aq) Feed stock 1M HCl,
93%, 85% ds CH,Cl,, Dowex 50 W, THF, rt
55%y, [a]p = -56.6° 60-95%

e

) j\/ Y LDA. \/t \/k Cuprate or _ j\/
95%EtOH ) O Ephile L T DIBS. 950, Grignard w/CuCl

I K

O " "Dowex 50 WM neat THF, O O H,, Pd/C O O o O O
97% ~ /K)\ _75 OC M M EtZO, ‘75 C NM
z O O
E J. Zlmmermann, D. Seebach ™
Helv. Chim. Acta 1987, 70, 1104-14
% yield with
product § R2MgX /
R! R® R*,CulLi CuCl
— - |
CH, CH, 93 J $ 7!
CH, CD, 93 I $02!7
Cuprate or CH, C,H, T
Grignard w/CuCl o o gﬁs EJ;-{I? ;9 51
0 3 4ty 1
Etz0, -757°C NM CH, CyH,, 57 71
O CH, CgHs 73
CH, CH,CH=CH, 62 d}?
C.H, CH, % (COLUMBIA [ JNIVERSITY

CH,OTBDMS CaHy 70 I[N THE CITY OF NEW YORE



{exo : endo =15 : 1)

From|{ S)-lactic acid[169]
{d.r.=97:3)
OaMe From (S)-lactic acid[170]
H—3—NH,
m _.:_—OH F}C OH
CF3 \/\“‘}{/WZM'
(drand ar=98:2) b
From (S}-triffucrohydroxy- (ar>98:2)
butanoic acid[173] From { Sy-trifuorohydroxy=
butanoic acid[157]
cdf
S
s posy
CHg
{er>98:2) HO——H
From (S}-triflucro-
hydroxybutaneic acid[157]

{drander>98:2)
From | R)-cysteine[104]

D. Seebach, A. R. Sting, M. Hoffmann Angew. Chem.

Ma :
GHEOH
Ma '
' NCOPh
M

e .endo=2:1)
rom (S)-lactic acid[174)

{dr.=98:2)
From {25)-threonine[140]

Int. Ed. Engl. 1996, 35, 2708-48

; G—X
(e.r =94 6)
(exo : endo = 96 : 4) From (R)-alanine{171]
From (S)-lactic acid{138}
=
H . oo
o -
o Hﬁ__“ Pl
Hr-oH
CaHy ™ (er>867:3)
From (&)-alanine{175]
(d.r and er.> 87 : 3)
Fram (S)-sering[140]

O*A Bz\i.—m
GogMe Y
RS

o MaQ:C

P oH
(dr =50: 1) i
(drander>98:2) From (A)-3-amino-
From (A)-cysteine[104] butanoic acid[143}
@\/\Oio E
J‘ . O
{dr=7:1)

From (S)-malic acid[136]

{dr>97:3)
From (Fr-alanine[172]

{dr, = 83 :17)
From (F)-alanine[176]

{drander =98 2)
From {2S}-threonine]140]

Gi;) (COLUMBIA UNIVERSITY

I[N THE CITY OF NEW YORE
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OBn OBn

A. R. Sting, D. Seebach, in Encyclopedia of Reagents for Organic Synthesis, 1 (Ed. L.A. Paquette), Wiley, 1995, 308-9

(a) fo 2 ykotes KO B
NG *a 2R (C] E. Vedejs, S. C. Fields, M. R. Schrimpf

_~ x") e ~ J. Am. Chem. Soc. 1993, 115, 11612-3

r, qr-Clisaibatitutosd
Amino acid mi-lnli:il:l

1) FIEI DMPU
o N 2 1,0 T. M. Zydowsky, E. de Lara, S. G. Spanton
Q—\( I Q—i(l | J. Org. Chem. 1990, 55, 5437-9

E O0#7 **O0

*|

(b)

Gi;) (COLUMBIA UNIVERSITY
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From senne{33] From glycenc acd93] From alanine{120]

&2 CoLUMBIA [NIVERSITY

I[N THE CITY OF NEW YORE

D. Seebach, A. R. Sting, M. Hoffmann Angew. Chem. Int. Ed. Engl. 1996, 35, 2708-48



Yamaguchi AlkylILi
f addition;

dehydration OH
S

—> C
LiCu-/ ’

Michael

/7 SO,Tol
Julia OH addition

X=H, *(S), myxoviriscin M2
X = OMe, *(R), myxoviriscin Aq ﬂ

Mo: 66 steps (I.l. 25 steps) 0.8%

A;: 62 steps (I.1 25 steps) 2.5%
H)W

"Of course the choices were dictated not so much by
logic[15] as by our experiences, and by the ambition to apply
synthetic methodology developed previously in our group."

D. Seebach, M. A. Maestro, M. Sefkow, A. Neidlein, F. Sternfeld, G. Adam, T. Sommerfeld
Helv. Chim. Acta 1991, 74, 2112-8

O
TBDMSO Y _BOP-activated
condensation

OMOM
dilithio-alkylation

; 0
H
f O7K
Miyura-Suzuki

TBDM SO



TBDMSO OH

6. BuLi (2eq), THE O\«L}\j
i

HOOC
o 1. Kolbe electrolysis, Et;N, MeOH, 35 °C
S-malic—>  Q + HO mi
0 3. KOH, EtOH, rt
(o) 58%
H2N 4. CICO,Me, EtsN, H
CH,CLL0°C . 0~ }s
EtO” "OEt 5. HS(CH,)sSH, BF5OEL, oHn J HMPA, -78 °C
CH.Cl,, 0°C S
2

COzEt 7. Cl;CC(=NH)OBN, H*, 10. t-BuLi (26q), E4,O

v CH')C") rt - °
h W entane, -78 "C
8. LiAlHy, Et,0, 1t \ 1"1 e a0 0e
OH 9. PPh3, |m|d, |2 OBn ' '
CH2C|2, rt 4
65%
MeOOC on 11.TBDMSOch,)|ut.,‘
Mono-ester T\‘A CHyCh, -20°C
MeOOC COOMe inetic resolution 6a 12. LiAIH, Et,0, rt
BH3 reduction 88%

Ho/\‘/\rCOOMe _13. CI;CC(=NH)OBn, H*,
CHxCly, rt
14. LiAlH,4, Et,O, rt
15. TBODMSOTT, lut.,
CH,Cl, -20 °C
16. H,, Pd/C 10%, EtOH, rt
50%

6b

CUuCNLi

OBn
5

(COCl),, DMSO,  n

EtzN, CH5Clo,
O OTBDMS

-60 °Ctort,
95%
7



#

$1

13

D. Seebach, M. A. Maestro, M. Sefkow, G. Adam, S. Hintermann, A. Neidlein

L
0 s
/ \«Li}
O s
3

TBDMSO

H

10

HN

H
O

-

=

TE

OMOM

Liebigs Ann. Chem. 1994, 701-717

OTf MeO,CHN

H

A17. THE, -78 oC,
0 then -20 oC, 12h
48% (to 8e)

PMBO Br
24. KOH, MeOH/MH,0, D
25. 1.BOP-CI, EtN(iPr),,
CH-Cl, -20to rt
2Cls, PMBO

26. DDQ, wet CH,Cl,, rt
27. PDC, DMF, -20 to rt
62%

a X-Y =dithiane -18.NCS

bX,Y=0 -19. LIAIH(t-BuO);
cX=0H,Y=H -20. MOMCI
dX=H,Y=0H -21. Mitsunobu inversion
e X =0MOM, Y =

22.2eq, 9-BBN, THF,0°Ctont
23. PdCl,(dppf), ag. NaOH in THF, 80 °C

MeO,CHN



# 14" 25 +

CuCNLi CO,Et 28- TMSCI, THF, Et,0, | 33. t-BuLi (2eq), Et,0,
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OBnN benzene, D 35._TsCI, pyr., rt
5 31. LiAlH,, Et,0, rt. 36. LiBH,, LiBEt3H,
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CH,Cly, 1t OBn 790
75% H
OWOTBDMS 37. Hy, PdIC, EIOH, 1t
TBDMSO” ¥° 7 38. P(;h3d|m|d., I,
HN 2 .Z,rt
39. TolSO,Li, DMF, rt
{OMOM 40. BuyNF, THF, rt
o A 85%
H 07\ TBDMSO
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41. BuLi (2eq), THF,
-78°C
42,10, THF. -78°C
43. Na/Hg 6%, KH2POy4,

44. PDC, wet DMF, rt
45. BuyNF, THF, rt
46. 2,4,6-Cl;PhCOCI,

Et3N, THF, rt 54% O# THF/MeOH 2:1, 0 °C
47. DMAP, tol., D, (E/Z = 4:1) 62%
0.001M

48. HPL C separation
49. HCIO,, THF, H,0,
MeOH, 60 °C
39%

, . OH
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Photodimerization of coumarin

Stereochemical Resolution
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