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~170 publications
~21 patents
MacroModel (vers. 1 in 1988; merged with Schrodinger in 1998)
Pharmacopeia (as of 2008, a subsidiary of Ligand Pharma, San Diego)

Still has spent the past eight years building an airplane in his garage

major interests: total synthesis, synthetic methods, macrocyclic stereocontrol, 
conformational analysis, computational chemistry, chemically encoded libraries, 
host-guest chemistry

most highly cited papers:
1) "Rapid chromatographic technique..." (flash chromatography)
2) "MacroModel ! An integrated software system for modeling..."
3) "Semianalytical treatment of solvation..."
4) "An internal coordinate Monte Carlo method..."
5) "Direct synthesis of Z-unsaturated esters..."

monensin
1980 (Classics I, ch. 15)

O
O

O

H

H

HO

H H

HO

OO

CO2H

O

HO

H

O

O

O

O

O

O

O

O

H

H H

H

HH

HH

H

H

HH

host-guest complexes 
(podands, corands, 
cavitands...)

algorithms
computational chem.

halocarbon encoded libraries

1946 -- born (Augusta, GA)
1964 -- graduated from Winter Haven HS (FL)
1969 -- B.S. at Emory (Atlanta, GA)
1972 -- Ph.D. at Emory (w/ David Goldsmith)
1973 -- Postdoc at Princeton (w/ Todd Wipke) 
1974-75 -- Postdoc at Columbia (w/ Gilbert Stork)
1975-76 -- Professor at Vanderbilt (Nashville, TN)
1977-98 -- Professor at Columbia (New York, NY)
1999-present? -- Professor Emeritus at Columbia

periplanone B
1979 (Classics I, ch. 13)
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Group IV anions (C, Si, Sn) 1,2 vs 1,4 addition

take-home messages:
• extent of 1,4-addition ! to solvent basicity
• results contrary to HSAB theory predictions
• electron transfer at play (with Me3C and Me3Si)
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"we felt that the conformational properties 
of the cyclodecadienes and the chemical 
reactivity of organotin compounds might 
merge to provide a simple solution to the 
isomerization problem."
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"Whereas an allyl organometallic may undergo isomerization, the carbinyl carbanion approach... 
assures that the geometry of the central trisubstituted double bond is unambiguously retained."
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"flash chromatography" 1978 -- "Still demonstrated FC at a Thursday evening seminar to the 
department at Columbia - he separated the individual colors in black ball point pen ink faster 
with FC than he could run a TLC - it was VERY well received by all"

Still!Wittig [2,3]-sigmatropic rearrangement

configurationally stable Sn/Li alkoxy compounds ! modest stereocontrol for polypropionate synthesis
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1980 (Classics I, ch. 15)
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trichothecanes (cf. his PhD work at Emory with Goldsmith)germacranes (continued)

periplanone B
1979 (Classics I, ch. 13)
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"The [epoxidation] reaction... cleanly establishes four new asymmetric 
centers of which two appear to be controlled by the conformation of the 
macrocycle."

11 kinetically-controlled reactions on 
a 16-membered macrolide were used 
to establish 7 of the 9 stereocenters
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Still!Gennari modification of Horner!Emmons olefination
     kinetic elimination prior to isomerization gives Z isomer
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host-guest chemistry, computational chemistry, and combinatorial chemistry...

Moving beyond monensin (a natural podand ionophore), Still's group investigated a variety 
of host structural motifs.  Design considerations included: ease of synthesis, incorporation 
of symmetry elements (to minimize conformational heterogeneity), organic solvent vs. 
water solubility, flexible vs. rigid binding pockets, appropriate donor-acceptor motifs, 
hydrophobicity/hydrophilicity...

Early on, progress appears to have been slow.  Computational limitations needed to be 
overcome by either (a) waiting for hardware to improve or (b) writing code that would get 
the job done in less CPU time but without significant sacrifice in quality of simulation 
results.  So, there was plenty of coding and debugging going on in the Still lab during the 
80s and 90s.

However, at some point, there seems to have been a transition (or at least a major tilt in 
emphasis) from rational design to "irrational synthesis" ! the emergence of split/mix library 
generation, chemical encoding, fluoresence assays.  One can make judicious use of both 
enterprises, of course.

In any case, it strikes me that Still was a pioneer in all of the above...
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"results suggest that designs for the most selective receptors should aspire to
total conformational homogeneity, not just conformationally well-defined
functionality in the binding site. It is also instructive to note that increasing the
flexibility of our receptor resulted in a decrease in binding of the otherwise
selectively bound guests. Thus while flexible receptors may adapt their structures to 
fit a guest, there is a price in binding energy as well as in selectivity which must be
paid."

Tet Lett 1993

Split synthesis encoded 
with multiple tagging 
molecules (T1-T4)

halocarbon encoded libraries

"simple, host-like molecules can bind peptides with significant sequence-selectivity. 
Thus the prognosis is good for creating synthetic small molecules with binding 
properties similar to those of natural antibodies. 

"combinatorial synthesis and screening offers an effective approach to many 
chemical problems where too little is known for a deterministic solution. It also 
provides an important tool for testing specific hypotheses via batteries of 
measurements that can be applied in single experiments and thus to test hypotheses 
in many different contexts. 

"We are now using it to find small-molecule receptors for particular peptide substrates 
via preparation of encoded combinatorial libraries of receptors. In these libraries, we 
use what we know about effective peptide receptors to design a relevant, basic 
receptor structure and then vary that structure combinatorially to make up for what we 
do not know about binding a particular substrate."

Acc Chem Res 1996

Equilibrate ligand library 
with host (or vice-a-versa):
manually "cherry-pick" the 
highly colored beads

Decode: in this case, the 
halocarbon tags are 
amenable to GC analysis

performing conformational searches:

molecular geometry is described in mathematical terms via a coordinate system:
  e.g. torsion angles, Cartesian coordinates, matrices of internuclear distances

variations of coordinates may be systematic, random (stochastic), or a mixture thereof
  e.g. Monte Carlo (coined by physicists at LANL) techniques are random

select a force field (AMBER*, MM2, MM3, etc.)

choose a solvation model (GB/SA developed by Still et al. is industry standard)

other problem-specific algorithms may or may not be included
  e.g. applying a frozen atom approximation in order to limit extent of variations

run the search, interpret the results of the simulation
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