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Travels of an Organic Chemist Along Nature's Pathwaysf

A. Ian Scott
Center for Biological NMR, Department of Chemistry, Texas A&M University, College Station, TX 77843-3255, U.S.A.

Prologue was revealed.§ On leaving school in 1945, my father,
who was the dentist in our Ayrshire village of Beith,

In preparing this autobiographical account at the suggested that I might study pharmacy and arranged an
invitation of Professor Chi-Huey Wong, I decided that, interview at the Royal Technical College (now the
rather than produce a chronological catalogue, I should University of Strathclyde) but some innate desire to
try to convey the excitement of working with the learn more about the fundamentals of pure chemistry
biochemical machinery responsible for the synthesis of led me to enroll in the honours chemistry class at
natural products. The result is a description of my Glasgow University which turned out to be, for me, a
encounters with the beautiful structures of nature,* first much better choice. There I was fascinated by the first-
from the viewpoint of a synthetic organic chemist, next year chemistry lectures, which were given by the senior
as an investigator of biosynthesis and finally, coming professors and were accompanied by practical demon-
full circle, as a synthetic chemist interested in strations in which organic and inorganic compounds
harnessing the power of molecular biology to the field were prepared by the professor's technician. In the
of multi-enzyme synthesis. I also wish to impart a freshman laboratory my demonstrators were Jack
second message to my readers. This is a wonderful Dunitz and Sid Abraham, both of whom would go on
time in the history of chemistry to be able to explore to distinguished careers in X-ray crystallography,
the pathways of nature using recombinant DNA and
NMR spectroscopy, together with the modern tools of In the second we studied Q jc chemist and
analysis and synthesis, for the barrier between 15 hours a week reparing organic compOunds

chemistry and biology is rapidly disappearing. It is my from Gattermann's textbook, which was an excellent
hope that these personal reminiscences will carry the of leami ic synthesis and> simultaneously,
clear signal that bioorganic chemistry has undergone a translation from the original German text. I also took
profound change in the last decade and that my chosen the h jol dass jn the medjcal school) the Qm

area genetically engineered synthesis of natural course which induded biochemistry, and at once

products, has come of age. became intrigued by the connections between molec-
ular structure and biological activity, tenuous and
primitive as they were in 1946.

Early Days

My first encounter with the world of chemistry was in Tne courses at Glasgow contained material which I
my grandfather's pharmacy in Callander, Perthshire, in later found not only useful but unique for an under-
the 1930s where I watched him weighing out the graduate education, including lectures on the theory
ingredients for prescriptions from 19th century apoth- and practice of circular dichroism and X-ray diffrac-
ecary's jars, many of which were labeled in Latin. I was tion' as wel1 as practical micro analysis and the history
intrigued by the chemicals in the jars and the meaning of chemistry. In the third and fourth years, we spent 30
of their inscriptions but had to wait until I had studied hours a week m the chemistry laboratory and there I
Latin and chemistry at school before their significance had mY first opportunity to carry out some original

research on hydrocarbons with Geoffrey Badger, an
Key words: biosynthesis, alkaloids, vitamin BI2, genetic engineering,
NMR.
'Dedicated to my mentors, Ralph Raphael, whose infectious
enthusiasm for organic chemistry launched my career; Sir Derek 5I attended a rugby playing school whose first headmaster (1886) was
Barton, my colleague, who taught me (and continues to teach me) so the classicist R. Bruce Lockhart and, counting my school years,
much about the scientific method and how to choose problems in played for more than 20 seasons (1939-1962). I believe the game
research; and finally Albert Eschenmoser, whose work on B12 has instilled in me a perseverance to try to succeed in spite of seemingly
been my inspiration and guide for 30 years. impossible odds, especially when playing against old rivals in
'Following the injunction of Sir Derek Barton that the article should Ayrshire Club Rugby including A. (Sandy) McKillop (a member of
not contain too many formulae, only a few structures representative the Tetrahedron Executive Board) with whom I had little physical
of the natural products which I have studied for the last forty years contact, since he was a wing three quarter and I was in the second
are included, in chronological order, in schemes 1-4. row of the scrum.
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Australian associate of the Professor, J. W. Cook. On home, especially since we shared a common interest in
graduation, I applied for a research grant and began the music of Louis Armstrong.11

my Ph.D. work with Cook, a formidable figure whose
school of chemistry was already internationally recog- The Newman Lab was at its scientific peak, and we
nized, and included J. D. Loudon, E. C. Clar, Geoff enjoyed the freedom of life in the States and the
Badger, Bill Carruthers and Regina Schoental. I began friendship of the other postdoctorals including Geoff
with the synthesis of 4,5-dimethyl Phenanthrene and Eglinton, Derek Davenport, and John Tedder. I
was in the final stages when I received my first salutary worked on the synthesis of equilenin analogues and
lesson in research. We were scooped by the publication completed the project begun by Geoff Eglinton in
of Melvin Newman (/. Am. Chem. Soc., 1949) but since 1953.5'6 I then had to make another decision, when I
our route was different, the paper was accepted by /. was offered a position as Research Officer in I.C.I.
Chem. Soc.'+ At that juncture, the department had just Nobel Division, as part of the military service still
hired Ralph Raphael as lecturer, fresh from his required of all post-war graduates in the U.K. There-
synthetic successes (with Franz Sondheimer) in acetyl- fore we returned to Scotland and I spent a year in the
ene chemistry at Imperial College and fortunately, explosives division working on rocket fuels which were
since Cook had by now assumed heavy administrative tested in Woomera, Australia. This turned out to be a
duties, Ralph took on several of his students to explore useful but dangerous experience, since several workers
the possibility of synthesizing the natural tropolones were killed by accidental detonations of nitroglycerine
whose structures had been postulated by Michael during my stay. I was, however, given permission to
Dewar. work on my own research in the evenings, and kept

abreast of the literature in the library.
Soon, I became aware that our small but productive
research team at Glasgow was involved in an inter- Having completed my national service obligations I had
national competition to synthesize naturally occurring to choose between continuing in industry or returning
tropolones as well as the hitherto unknown parent to academia. As a graduate student I had learned the
structure, tropolone itself. We had a formidable list of principles of conformational analysis and realized that
friendly competitors—Doering and Rapoport in the D. H. R. Barton's (Birkbeck College) laboratory in
U.S., Erdtman in Sweden, the Cambridge group led by London was fast becoming the most exciting place in
A. W. Johnson and from Japan, a veritable explosion Britain for natural product chemistry. I applied and
of publications from Nozoe, whose fine work appeared was accepted as a Glaxo Fellow,
in batches of 10-20 papers at a time. By the end of
1950, the group had prepared not only tropolone The Birkbeck laboratory was different from anything I
(Cook, et al. J. Chem. Soc., 1950) but also the three had previously encountered. An international group of
isomeric thujaplicins2 (a,p,y-isopropyl tropolones) first postdoctorals and graduate students working on a wide
isolated and structurally characterized by Erdtman variety of structural and synthetic problems with
from the heartwood of Thuja plicata.^ It was exciting Derek's office between the two main labs instantly
for the entire Glasgow group to participate in the first changed my approach to organic chemistry. There was
tropolone symposium held in London in 1951, and I constant discussion of organic mechanisms fueled by
was particularly pleased that the pioneering work of lectures given by many international visitors. In
Jim Loudon on colchicine was so well recognized at the addition to Derek's visits three times a day to ask what
meeting. was new, I was challenged to solve many chemical

puzzles offered by Karl Overton, Paul deMayo, J. B.
Hendrickson and O. E. (Ted) Edwards.

Postdoctoral Experiences
"Music, both classical and jazz, has always played a prominent role in

On graduation in 1952, J W Cook asked me if I would our fami'y life- l became fairly proficient on the tenor saxophone and

like to spend a postdoctoral year in the U.S.A. with ^ a«e " was f1*^ in a sma" s roup,u reguja" FridaL ^, , , . Jv , i , • , i • i i , • • , Saturday dances for troops stationed at local barracks during World
Melvin Newman, who had JUSt published his Seminal War n This experience turned out to be not only enjoyable but
work on the Newman Projection. I accepted, and Eliza- helped financially during graduate school. My love for the music of
beth and I sailed for New York on the Queen Mary. the jazz and swing era (1928-1958) had another bonus. During long
Since butter and tea were still rationed in Britain in evenings in 1961-1962,1 was writing a book on the uv spectroscopy
mci tu i f i- -4. j i- c c j / of natural products and listening to the 'Voice of America jazz1952, the luxury of unlimited supplies of food (even program ho^ted by wmis Conove

g
r The book (lnterpretation of

j
the

below the waterlme in tourist class) was memorable. UV Spectra of Natural Products, Pergamon, London, 1964) was
We travelled to Columbus by train from New York and finally dedicated to W. Conover and L. Armstrong. Many chemists,
were met at the Station by Newman himself, who was not knowing of my love for Louis Armstrong's trumpet playing,
so relaxed and friendly that we immediately felt at *ousht that 'he de^icatio" ™s to fte chemist Armstrong (of theJ J Armstrong- Bayer Theory). When I finally reached the New World,

I was introduced to my musical hero by Melvin Newman. Later, I
sent Louis a copy of the UV book and, in return, received an

^Superscripts refer to the publications list. autographed photograph, one of my most cherished possessions. My
'Many years later when I first met Sho Ito (a student of T. Nozoe), participation in occasional faculty jazz ensembles also continued to

we discovered that our Ph.D. dissertations on thujaplicin synthesis provide relaxation with fellow scientists who were also amateur
were virtually identical, including the melting points of our crystalline musicians, including John Postgate at Sussex and Harry Wasserman
derivatives. at Yale.
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My lab partner (we each had 4x2 feet of bench space) picrolichenic acid13 and then moved on to the tetracy-
was Dov Elad and we competed in tests of stamina. cline antibiotics with Colin Bedford, who discovered a
Dov arrived every day at 7:00 a.m. and I made it by high yielding insertion of oxygen to convert anhydro-
7:30. We seldom left before 8 p.m. I worked on the tetracyclines into the full tetracycline structure,2"
first Barton version of the aldosterone synthesis using following the presumed biosynthesis. In collaboration
retro-Michael chemistry to open ring D of a steroidal with George Sim we solved the structure and stereo-
11,20-diketone, followed by functionalization of the 18 chemistry of gibberellic acid18 (Scheme 1). My long-
methyl (->CHO) then reclosure. This system worked standing interest in circular dichroism also led to the
well but to our chagrin, after a long hot summer, we construction of a manual CD instrument based on the
found that the stereochemistry had been inverted at original model of Stotherd Mitchell, which had been in
C-14 on reclosure. Nevertheless, with Andre Campos- the department since 1930, but had never been used to
Neves we completed the synthesis of the unnatural explore the chirality of natural products. We chose
analogue.7 cafestol as the first project, and were able to assign the

absolute configuration,19 thereby leading to revision of
On his retirement, J. W. Cook's chair at Glasgow stereochemistry for several deterpenoid families.26

became vacant and Derek accepted the call to move During our many blackboard discussions on terpenoid
into a much larger department with room for 40 or chemistry, we were often joined by Bob Ramage, then
more co-workers, so we packed everything into a large a graduate student, who, twenty five years later, was to
van and moved north. succeed me as Forbes Professor at Edinburgh. These

were halcyon days, for the rigorous experimental
Back in Glasgow we had a fresh influx of postdoctoral training at Glasgow ensured a supply of excellent
including W. C. Taylor (Sydney), Andrew Kende co-workers.
(Harvard), Ted Cohen (USC), and Jacques Levisalles
(Paris). It was an exhilarating experience to see the Vancouver (1962-1965)
rejuvenation of natural product chemistry at Glasgow.
The crystallographic group (J. M. Robertson and his Work was progressing well and by 1962 we had
students, Struther Arnott and George Sim) was also completed the tetracycline project and had started a
drawn into the excitement of the structural determina- biogenetic-type synthesis of colchicine. I had begun to
tion of natural products. At the same time, Ted Cohen think about a return to North America, when an adver-
collaborated with Derek on a critical survey of phenol tisement in Nature caught my attention and I applied
Oxidative coupling which was to become the touchstone for a position at the University of British Columbia in
for my first independent research. It was also at this Vancouver. The interview for the professorship took
point that I decided to begin experiments as soon as place in London, and consisted of a one-to-one
possible on biogenetic-type synthesis via Oxidative encounter with Charles McDowell, Head of the
coupling. This transition was further reinforced by the Chemistry Department at UBC. I accepted his offer
opportunity to work on the two of H. Raistrick's mould without ever seeing Vancouver and in August 1962 the
metabolites from Aspergillus, geodin and erdin, whose entire family once again embarked on a voyage, this
structures revealed a biogenetic origin of phenol time lasting three weeks, from Southampton to
coupling." In 1957, Derek was recalled to the Hoffman Vancouver on the S.S. Orsova. This was not so tedious
Chair of Organic Chemistry at Imperial College and I as it sounds for we called at Lisbon, Bermuda, Jamaica,
had to decide whether to accept the offer of a lecture- Panama City, Los Angeles, and San Francisco on the
ship in London or take my chances in Glasgow. way to Vancouver. On our brief stop in Jamaica, I met

my old friend Willie Chan (a previous Barton postdoc)
Glasgow (1957-1962)

After much heart searching, including a month at
Imperial College, helping to set up the Barton group in
the Whiffen Laboratory, I eventually decided to go
back to Glasgow where Ralph Raphael had just been
appointed Regius Professor on his return from Queens
University. Ralph's firm but kindly control of the
Chemistry Department made it possible for his Tetracycline Griseofuivin
younger faculty members to pursue their own research
and also to collaborate with him on his many synthetic
projects. So I was fortunate in being able to direct a moc'-^s^/'̂ -y—y- > - i .• i OH
small but enthusiastic group of graduate students
including Tom Money and Douglas Young, and with
funding from Glaxo, a number of postdoctoral fellows
(A. C. Day from Oxford and M. B. Meyers from the '
U.S.) and with the return of Frank McCapra from
Johns Hopkins, the compact team began to explore Picrolichenic Acid Gibberellic Acid
biomimetic synthesis of natural products.g We began Glasgow 1957-1962
with phenol oxidation to synthesize griseofulvin12 and Scheme i.
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at the Mona Campus and, within a few hours, had of indole alkaloids (today numbering nearly 2000) were
decided that we should launch a series of natural monoterpenoids.32 At this juncture we were joined by
product symposia in Jamaica beginning in January Alan Battersby and Duilio Arigoni and when intact
1966. These were very successful and continue to this incorporation had been established by degradation,36

day to attract an international audience. we exchanged manuscripts and published indepen-
dently and simultaneously. So began a fine working

The challenge of setting up a new laboratory 6000 relationship, and throughout the work on the alkaloids
miles from Glasgow and at the same time teaching we exchanged data prior to publication. Looking back,
both undergraduate and graduate courses was met by this single, successful experiment changed forever my
the rapid establishment of an active research team philosophy about the future direction of research, and
consisting of Frank McCapra, Douglas Young, and, the strengthened my determination to find out in detail
following year, Tom Money. The setting of UBC was how natural product structures were assembled, using
idyllic, with fine views of the mountains and the Pacific. every possible physical technique which might cast light
The chemistry department was expanding rapidly and on the metabolic machinery which lay at the heart of
although the University had lost Gobind Khorana and nature's design.
Jack Halpern just before we arrived, my young
colleague Neil Bartlett discovered the new chemistry of Sussex (1965-1968)
xenon and there was excitement and enthusiasm in the
air, combined with excellent facilities for research and In order to prepare for this new endeavour, Tom
several first-rate Canadian graduate students. The time Money began the synthetic assembly (via condensed
seemed propitious to begin our first experimental work polypyrones) of linear polyketide structures which by
on biosynthesis, since we were nearing the completion cyclization could not only serve as models for aromatic
of the synthesis of colchicine based on an Oxidative biosynthesis but, if properly constructed, could corre-
coupling hypothesis'1'21'33 and it became important to spond with the natural events leading to the actual
test our biogenetic theories with real experiments. intermediates of acetate-malonate polymeriza-

tion.3137'43 In the alkaloid field, the Oxidative dimeriza-
One of the most exciting topics in the early 1960s was tion of TV-methyl tryptamine provided the biomimetic
the origin of the so-called 'C-10' unit of the indole one-step synthesis of the hexacyclic calycanthine-
alkaloids for which three plausible, but mutually exclu- chimonanthine manifold24 (Scheme 2). Now came the
sive theories had been proposed. The first was the offer of a Chair in the U.K. at the new University of
'Woodward fission' concept in which the ring of an Sussex, and we returned to England to set up a labora-
aromatic amino acid is cleaved to form the ubiquitous tory which combined organic chemistry with facilities
'C-10' pattern found in the corynanthe-strychnos for plant and bacterial cultures, together with excellent
alkaloids. A second idea, which had already received spectroscopic equipment. Life in Sussex was pleasant
some indirect experimental support, was a modified and many graduate students and postdoctorals
polyketide pathway. The third theory had been (including K. Fukumoto, A. Terahara, and M. D.
developed independently by Ernest Wenkert and Bob Bachi) came to work on diverse problems, including
Thomas and involved the C—C cleavage of a monoter- alkaloid,39'47-61-63'68 polyketide,51'58 and terpenoid
penoid of the iridoid family to provide the C-10 biosynthesis. We also continued CD studies on natural
segment of the alkaloids directly. The fragment could product sterochemistry, including the taxane family67

then combine with tryptophan and by subsequent (before the discovery of taxol itself) as well as deriving
rearrangement afford the more complex Aspidosperma rules (with Tony Wrixon) for determining the absolute
and Iboga patterns, but in spite of several attempts, the
monoterpenoid theory had not received experimental
support. In 1964, I attended the IUPAC Natural
Product Symposium in Kyoto, where Sir Robert
Robinson expressed keen interest in this problem and
characteristically threw down the gauntlet in favor of
the polyketide pathway. Challenged by the conflicting
theories we decided to enter the arena and, since this
was to be our first experience of the intricacies of plant
feeding, looked outside the Chemistry Department for Cafesto1

a source of biological material. We chose to work on
Catharanthus roseus, the tropical periwinkle, from
which the anti-tumor dimeric indole alkaloid vinblas-
tine had been isolated by W. Noble and C. T. Beer in
Toronto. Fortunately, Noble and Beer had recently
moved to the Cancer Institute at UBC and were
extremely helpful in providing us with plants, which Ian
Wright fed hydroponically with 2-14C-mevalonate. After
recrystallization of the isolated vindoline to constant chimonantwne mrsuuc Acid c
radioactivity, we found that the incorporation was Vancouver i962-i%5
positive and immediately realized that the entire family Scheme 2.
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configuration of olefins.52-64"66 However, in my admin-
istrative role as Chairman of the School of Molecular
Sciences I felt that I was losing some of the day-to-day,
hands-on contact with the laboratory which, from the
beginning of my independent career, had always been
my modus operandi. I also began to miss some of the
excitement of North America where the peer-review
system for funding had always seemed to me a fair, if 3-lactam antibiotics
challenging, yardstick for self-evaluation. I also
welcomed the opportunity to work long hours without
interruption by meetings and the accompanying
bureaucratic tasks. So after much thought and discus-
sion, I decided to accept an offer from Yale and in
1968 our family embarked again for New York, this
time on the S.S. United States.

Yale (1968-1977) SupKatonic Acid 6-MethyWcacid
Fungal tropolones

At Yale we set up fermentation laboratories in the Sussex'Yale 1%5 ~1972

Sterling Laboratory and quickly established a good Schemes.
working relationship with Bob Cushley in the Medical
School, who had just constructed an instrument for FT
NMR spectroscopy, one of the earliest facilities avail- Phillips and Les Beadling purified 6-methylsalicylic
able for what is now a standard technique. acid (MSA) synthase81 and used jV-acetyl cysteamine

derivatives for substrate incorporation and inhibition
While at Sussex we had laid the theoretical and experi- studies of polyketide synthesis,1"3 while Charles
mental basis for the three main themes which were to Wiesner developed models for the polyketide
continue for the next thirty years. These were the synthases,126 and L. Zamir showed that patulin was
biosynthesis of Porphyrins and corrinoids, indole derived from an aromatic precursor.92 C.C. (Jim) Wei
alkaloids, and antibiotics (polyketides and p-lactams). discovered a working mimic of the putative hetero

Diels-Alder reactions of indole alkaloid
The conscious decision was made to move away from biosynthesis85^88 and it was gratifying to see that these
feeding experiments to cell free systems (and early models, featuring the production and rearrange-
eventually the purified biosynthetic enzymes) so that ment of the acrylic ester-dihydropyridine system, were
we could study selected reactions of the biosynthetic later brought to synthetic reality by F. Ziegler and M.
pathways by NMR. That was the grand plan, but as we Kuehne. Paul Reichardt, Jim Sweeny, and Mike Slaytor
shall see, it was by no means easy to translate into defined the early stages of indole alkaloid biosynthesis
practice. First we had to establish the overall pathway by pulse-labelling of young seedlings.78 We also labored
by classical incorporation, then search for inter- long and hard in the field of p-lactam biosynthesis113'133

mediates and the enzymes which connected them to (with S. K. Chung and Eric Gordon), searching for
the target. As always in research, everything depended reagents which could transform tripeptides into
on the skill, enthusiasm and perseverance of my young penicillin-like structures. Although S.-Y. Yoo
colleagues. Perhaps the enormous challenge of vitamin discovered a high-yielding ring closure to p-lactam
B12 biosynthesis raised the level of our performance. In structures, based on the unusual chemistry of peptide
the event, with Masa Kajiwara, Kuni Okada and Craig hydroxamates,133 the development of an efficient
Townsend we were able to succeed, using 13C NMR chemical process for the cyclization of 8-aminoadipoyl-
enrichment as our structural guide, in finding the cysteinyl-valine to iso Penicillin N continues to elude us
porphyrin-corrin connection by showing that uro'gen to this day. Nature's secret for this process is of course
III is the ubiquitous precursor, not only of heme and locked in the structure of isoPen N synthase (IPNS)
chlorophyll but also of the corrin nucleus89 and we and still remains cryptic,
could count the number of C-methyl groups (seven)
inserted by 13CH3-methionine into B12.

9" Now it seemed By 1975, the main thrust of the laboratory had
that everything would fall quickly into place, for Boris undoubtedly become the enzymology of natural
Yagen had found the way to make a cell free system product biosynthesis, but in spite of a great deal of
from Propionibacterium shermanii?1 which produced isolation and synthetic work, the B12 intermediates had
cobyrinic acid, and with this advance we felt that most not revealed themselves. Quite unexpectedly a break in
of the intermediates would emerge by classical isola- the clouds appeared in the form of a tentative structure
tion studies. for sirohydrochlorin published by Lewis Siegel and

Howard Kamin (Duke University). This was a bis-
While the B12 group was making rapid advances, our methylated isobacteriochlorin, which if written in
other projects were also moving along (Scheme 3), and slightly different form from that proposed, would
Eun Lee found the aromatic precursor of the fungal correspond exactly to the insertion of two new methyl
tropolones,73'84 stipitatic and puberulic acids. Gareth groups on the uro'gen III template. Although it
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seemed at first inconceivable that sirohydrochlorin, the mechanisms of our newly discovered enzymes at
part of the machinery for the 6-electron sulfite and the structural level required the synthesis of
nitrite reductases, could also be a B12 intermediate, we 13C-labelled substrates, and we realized from the outset
collaborated with Siegel and Tony Irwin isolated 200 that the key to the successful observation of fleeting
ug of pure sirohydrochlorin from 5 grams of Escheri- intermediates (sometimes on the surface of the
chia coli sulfite reductase. This was sent to Jim enzyme) was a dedicated high field NMR instrument,
Shoolery at Varian who kindly dedicated 11 days of his rather than the necessarily restricted use of the depart-
Christmas vacation to the acquisition of 10" transients mental machine,
on his FT-80 instrument. The structure,148 which was
finally solved by incorporating 13C biosynthetically, Texas A&M (1977-)
corresponded exactly to that of Factor II just isolated
by Gerhard Miiller from cobalt-free extracts of P. At this juncture, a solution to our instrumental require-
shermanii. Most importantly, factor II was an excellent ments as well as the opportunity to build a truly inter-
precursor of cobyrinic acid in the cell free system, so at disciplinary laboratory presented itself in the form of
last we had a new intermediate. Using the same an offer to join the Texas A&M faculty with a serious
approach of 13C enrichment from the building block commitment to establishing state-of-the-art biological
5-aminolevulinic acid (ALA) with Gerhard Miiller we and NMR facilities which, in combination with a suite
were able to solve the structure of the next inter- of organic laboratories, would make it possible to
mediate, Factor III,106 which remarkably bears its third combine all three of our major interests in one center.
SAM derived methyl group on the western carbon
(C-20). This discovery altered our cherished, earlier So far, this was the hardest decision of my career,
views on the ring contraction mechanism,149 since the because I enjoyed the stimulation of a first rate depart-
structure of factor III dictated that a 2-carbon unit had ment as well as the cultural activities at Yale. As a
to be lost on the way to B12. Concurrently, Alan fellow of Davenport College, I found the far ranging
Battersby had solved the structures of Vladimir discussions on medicine, philosophy, drama, and music
Bykhovsky's corriphyrins which were identical to with my colleagues a most rewarding experience.*
Factors II and III.

Yet the opportunity and freedom to explore the inter-
Preliminary studies with Tony Irwinls2 had suggested face of chemistry and biology through the eyes of
that acetic acid was the two-carbon unit excised during NMR spectroscopy was hard to refuse. The transition
or after ring contraction, but there were considerable turned out to be remarkably smooth, however, and
difficulties in reproducing the result, for although there once installed in our new laboratories, we began to
was no doubt that acetic acid could be isolated examine covalent complexes of the biosynthetic
(Arigoni; Battersby), we constantly wondered if the enzymes with Peter Jordan and Gerardo Burton. We
'biochemical' C-2 species was, in fact, acetaldehyde, also introduced living cells into the NMR tube to study
which could be transformed to acetic acid by Oxidative aerobic and anaerobic porphyrin biosynthesis in
enzymes present in the cell-free extract, a point which, Rhodobacter spheroides and, in order to prepare for the
in my opinion, remains to be resolved, especially in work with the biosynthetic enzymes, we chose to
view of G. Miiller's experiment in which acetaldehyde work163'17* with the serine and thiol proteases. In this
was trapped in situ. Thus, while there is ample and way, we became proficient at detecting new species at
clear cut evidence that acetic acid is extruded during millimolar concentration of enzyme and substrate and
aerobic biosynthesis of B12 in Pseudomonas denitrifi- found the first intermediate in the process catalyzed by
cans, the pathway in anaerobic bacteria is different in PBG deaminase,16'1"'2 which turned out to be a linear
several important aspects, including early insertion of tetrapyrrole which cyclized chemically to uro'gen I and
cobalt, and may indeed involve a completely was also the substrate for the next enzyme on the
unexpected mechanism of ring contraction. heme-corrin pathway, uro'gen III synthase (cosynthe-

tase) which brings about the remarkable intramolecular
We had now reached 1977, another year of decision rearrangement leading to the unsymmetrical type III
about future directions. Although the isolation of the urogen, the precursor of all natural porphyrinoids and
two new B12 intermediates was satisfying, there seemed B12 (see Figure 1).
no logical way to solve the key problems of ring
contraction and the isolation of the later intermediates. Here again, we found ourselves in friendly rivalry with
We had by now built up a strong enzymology group in Alan Battersby's group, yet the approaches were
order to study the entire B12 pathway from the begin- different, and in view of the complexity of the problem,
ning, one enzyme at a time, starting with PBG deami- it was valuable and important to have reached the
nase and uro'gen III synthase (cosynthetase), since identical conclusions independently.
these were readily available from the heme pathway in
E. coli. and from photOSynthetic bacteria. *Where else would I have informally met visitors such as Dorothy

Hodgkin, Anna Freud, Thornton Wilder, and Dizzy Gillespie or
Concurrently, S.-L. Lee had established the first cell exPerts on B°swell and Johnson (Fred Pottle), rare books (Fritz
free svnthesis nf the inHnle alkalnirk 127 nnH we knlateH Liebert), economics (Jim Tobin), protein structure and biochemical
tree Synthesis Ot the indole alkaloids, and we isolated mechanisms (Fred Richards and Joe Fruton) and drug addiction
the enzymes leading to StriCtOSldme, ajmallCine and (David Musto; who also provided much new insight into the Sherlock
geissochizine.143'147-164'167 The quest for a probe to study Holmes genre).
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Edinburgh (1980-1982) and the return to Texas the Scottish way of life and the memory of the genera-
tions of excellent students I had encountered at

In 1980, after twelve happy years in the U.S., the Glasgow swung the balance in favor of making the
Forbes Chair of Organic Chemistry at Edinburgh return. A suite of laboratories in the Kings Buildings
became vacant when John Cadogan joined B.P. I had was refurbished with first rate NMR and biological
not previously considered returning to the U.K. but the facilities so that, with little down-time, we resumed
opportunity to give back something to Scotland in operations. With Paul Malthouse we began a series of
return for the excellent education traditionally cryoenzymological NMR experiments which allowed
provided to Scottish children, tinged with nostalgia for detection of covalent intermediates of the serine and

p p p

Precorrin-2 Precorrin-3 (=3A) Precorrin-3x (s3B)

-A

P *CH3 P p "CHj P

Precorrin-4 Precorrin-5 Precorrin-6x (=6A) Precorrin-6y (=6B)

CONH2

s

13*-16*
~

CH,

Precorrin-8x Hydrogenobyrinic

* Chemical steps Vitamin B12

Figure 1. 1. ALA dehydratase (hemB); 2. PBG deaminase (hemC); 3. Uro'gen III synthase [cosynthase] (hemD); 4. Uro'gen III methylase [M-1]
(cysG/coM); 5. M-2 (cobl cbiL); 6. Precorrin-3x synthase (cobG); 1. Ring contractase/17 methyl transferase [M-3] (cobJ); 8. M-4 (cobM); 9. M-5
(cobF); 10. Reductase (cobK); 11. Precorrin-8x synthase (M-6/decarboxylase) (cobL); 12. [l,5]-Sigmatropic shiftase [hydrogenobyrinic acid
synthase] (cobtf); 13. Insert Co; 14. Esterify; 15. Add nucleotide; 16. Ammonolysis.
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thiol proteases at sub-zero temperature in 40% molecular biology, regarding them as a set of powerful
DMSO. Our NMR acquisition times became 24 hours tools necessary for the acquisition of enzymes for
instead of 30 minutes and we could observe and synthetic and mechanistic studies. Thus, in the early
characterize several transient species corresponding to days, we depended on 15-20 liter fermentations
acyl201'2"4 and thioacyl192'200 enzyme substrate complexes followed by tedious, multi-step purification to obtain a
as well as the structures of 13C-enriched inhibitors few milligrams of precious enzyme. Now a rapid clean
bound to enzyme.194'219'22*-229 This valuable experience up of protein from one liter of engineered E. coli cells
was to stand us in good stead when we began work provided multi-milligram quantities of almost pure
with the B12 enzymes. Although the facilities were enzyme,
superb and my colleagues enthusiastic, the professional
satisfaction was offset by the feeling that although little By early 1988, we had assembled the multi-disciplinary
had changed since we left Scotland for Vancouver in team for the final assault on the B12 problem. The
1962, we had become accustomed to the North molecular biology section was in the capable hands of
American way of life and our children were now Charles Roessner, experienced in gene technology,
grown, with independent careers in the U.S. Contrary while Howard Williams supervised the smooth running
to our initial expectations, we soon realized that our of the NMR instruments with Yanding Gao, and Neal
stay was going to be temporary. On a brief visit to Stolowich brought valuable experience in enzymology
Texas A&M, I was invited to come back to my original and the NMR analysis of complex molecular structures,
laboratory, which had remained unoccupied and, The synthetic tetrapyrrole team of Patricio Santander,
although I had resigned my position with every inten- Clotilde Pichon, and Mario Gonzales was joined by
tion of staying in Edinburgh, the Texas A&M admini- another generation of postdocs, including Peter Karuso
stration made it clear that they would welcome my from Sydney, and Martin Warren and Joe Spencer
return. Since I had been able to transfer my NIH from Peter Jordan's group in the UK. The full account
funding to Scotland the reverse transition was remark- of how the genes for porphyrin and corrin biosynthesis,
ably smooth and our laboratory reopened as a Center from both anaerobic and aerobic organisms were
for Biological NMR, with greatly improved NMR identified, cloned and expressed has been given
facilities. With the recruitment of young faculty and an elsewhere.306334'34" Suffice it to say that the rate of
influx of new graduate students, bioorganic chemistry progress accelerated exponentially** so that by early
flourished at A&M. The search for B12 intermediates 1994 we had assembled all of the necessary biosyn-
and the biosynthetic enzymes continued as did the thetic enzymes to make B,,; uncovered the structure of
work on enzyme mechanism, 214.215,219,228,229,235 and mdo]e the unique dipyrromethane cofactor attached to a
alkaloids199 (begun with S. L. Lee, T. Hirata, M. Hasan cysteine residue in the polymerizing enzyme, porphobi-
and R. L. Baxter) (Scheme 4). This was again a period Imogen deaminase 25(1'256-295 (independently revealed by
of consolidation and preparation for what was to come the works of Alan Battersby and Peter Jordan),
later- discovered the unique role of molecular oxygen in the

aerobic pathway to corrins,313'319-325 and, step by step,
Now came the most important decision of my profes- had literally watched each new precorrin intermediate
sional career, beside which all of our moving between being formed by on-line 13C NMR spectroscopy. Now
countries pales into insignificance. In 1987, I decided we were ready to attempt the ex vivo reconstitution of
to introduce molecular biology into the laboratory so
that we could hunt for the genes encoding the elusive
enzymes of the entire B12 pathway. "At this junc«"re 0988-i"4) we were J°ined ^ a"otfr

J r J laboratory in the search for the missing BI2 intermediates, when
Rhone-Poulenc (Paris) described a genetically-engineered strain of

In my experience, just as they must learn SpeCtrOSCOpy the aerobe, Pseudomonas denitrificans and isolated the eight gene
and molecular modeling, Organic Chemists quickly cluster necessary for the conversion of precorrin-2 to the cobalt-free
adapt to the Cloning and overexpression techniques of corrin' hydrogenobyrinic acid (HBA; Fig. 1). Using cell-free extracts

from engineered strains of P. denitrificans, the French group
demonstrated the conversion of ALA to hydrogenobyrinic acid
(HBA). In our approach, which we have termed genetically
engineered synthesis, all of the 12 enzymes necessary for synthesis
are separately overexpressed by heterologous gene transfer and then
combined to give the product. In this way all extraneous metabolic
trafficking and 'background' from the host strain are eliminated. By
removing NADPH from their system, a new intermediate, precorrin
6x ( = 6A), was discovered and its structure elucidated by Alan
Battersby's group as described in the accompanying article. This
opened up the way to find the remaining intermediates, 6y (s 6B)
and 8x on the way to HBA. Our laboratory concentrated on the gap
between precorrin-2 and 6x, and we were able to delineate the
details of the ring contraction mechanism (precorrin-3->3x
( = 3B)->4) as well as the final intermediate precorrin-5 which is

Ho ~co2CHs HO—^"^°^^H converted to 6x by loss of acetic acid and C-methylation (see Fig. 1).
Thus, the problem of corrin synthesis was solved by the joint efforts

Vinblastine vitamin B12 in Texas, Cambridge, and France, thanks to the use of biosynthetic
Yale, Texas A&M 1968-1996 labelling and structural analysis using "C-enriched substrates,

combined with molecular biology, as described in further detail in
Scheme 4. Alan's article.
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the entire pathway from ALA to corrin, shown in myself were selected on this occasion, since our contri-
Figure 1. butions, frequently employing different approaches,

have been complementary, yet inseparable and I would
The denoument came in the Summer of 1994 with the like to take this opportunity to thank Alan for his
17-step synthesis of cobalt-free corrin (HBA) using 12 friendly exchange of views during the preparation of
enzymes in a single reactor, which represented > 90% our articles. In fact, I do not believe the B12 problem
yield for each of the steps, starting with the 5-carbon could have been solved independently within a single
building block, ALA, and completed in 16 hours.333 scientific lifespan, especially since we are now

confronted with the mystery of a different, anaerobic
We had indeed come full circle from synthetic pathway to the vitamin, a problem which is turning out
chemistry through natural product biosynthesis, and to be just as fascinating as the route which employs
then, via molecular biology back to total synthesis, only molecular oxygen.341 In the above memoir, I have
now using the biosynthetic enzymes as catalysts to mentioned several of my co-workers whose contribu-
prepare complex structures overnight in single-flask, tions came at decisive junctures in the voyage of
multi-enzyme reaction sequences.337 exploration, but I have been blessed with many enthus-

iastic students and postdoctorals and since it was not
The implications of this result for the total synthesis of possible to name them all in the text, they will find
many classes of natural product has now become their names in the full bibliography which follows,
apparent and our current research is directed towards
the heterologous transfer of biosynthetic genes from In retrospect, I have no doubt that those early impres-
plants to bacteria,292 to expedite the genetically sions gained during summer vacations in the Trossachs
engineered synthesis of rare natural products which left an indelible imprint which was later to form the
until now have only been accessible from plants, basis of my decision to become a chemist rather than a
frequently in low yield. Although time-consuming, this classicist, in spite of the emphasis on translations from
approach must lead logically to the discovery of the Virgil which occupied much of my time in my forma-
complete set of genes, perhaps fifteen to twenty, tive years at high school,
required for the synthesis of a complex alkaloid or
terpenoid structure, and will allow the in vitro synthesis From the above narrative it is abundantly clear that I
of the target molecule with perfect stereochemical have travelled extensively during my scientific career
fidelity. This new discipline is, of course, complemen- and have taken my family several times across the
tary to synthetic organic chemistry since at present only Atlantic and Pacific oceans. Throughout all of these
the natural products and their biosynthetic inter- adventures, my wife Elizabeth has not only set up each
mediates are the targets of choice. However,' it is clear new home, arranged for our children's education and
from recent work in the polyketide field that the made it possible for me to work the long hours neces-
mixing and matching of genes from several different sary for a research scientist, but has done it all without
sources can be harnessed to synthesize 'unnatural' complaint. She has been my literary critic, tennis coach,
natural products, thereby adding a new approach for travel organizer and above all my marvellous wife for
increasing molecular diversity. 46 years, and surely deserves equal recognition for any

scientific success which I may have achieved.

Epilogue
Acknowledgments

From my personal viewpoint of natural product
chemistry," this is the most exciting time to be working I thank all my present and previous students, postdoc-
at the chemistry-biology interface and the award of the toral fellows and research technicians for their perse-
Tetrahedron Prize is not only a signal honor, but most verance and hard work which brought to fruition many
importantly, is testimony to the perseverance and hard of the projects described above, whose conception took
work of my younger colleagues, who made the dream place over 30 years ago. I realize that while the strat-
come true. It also seems entirely appropriate that two egical and tactical planning took place at my desk, the
Tetrahedron Prizes were awarded this year for work on successful execution was not only demanding, but
biosynthesis, especially that of vitamin B12, for although called for many hours of synthetic, biochemical and
this account is based on my own research we have not spectroscopic experimental work on their part,
been alone in the long and arduous search for the Throughout the B12 work we have enjoyed a most
elusive intermediates of the B12 pathway and it gives stimulating collaboration with Gerhard Miiller (Stutt-
me great satisfaction that both Sir Alan Battersby and gart), who has devoted most of his scientific lifetime to

the study of B12 biosynthesis. Generous financial
"If there has been one overriding theme throughout all of this support from the National Institutes of Health, the
research, it has been my curiosity about the innate beauty of natural National Science Foundation, S.E.R.C., NATO, the
processes and the development of the physical techniques necessary RnKpr t A Welrh FnnnHatinn and the Texas AdvanreH
to unravel their secrets, so it is not surprising that from boyhood, one KODert A. Welch foundation, and trie 1 exas Advanced
of my literary heroes was the first consulting detective, Sherlock Technology Research Program is also gratefully
Holmes.306 acknowledged.



974 A. I. SCOTT

A. IAN SCOTT PUBLICATIONS LIST Ring- Scott, A. I.; McCapra, F.; Nabney, J.; Young, D. W.;
Baker, A. J.; Davidson, T. A.; Day, A. C. J. Am. Chem. Soc.

\. The Synthesis of 4:5-Dimethylphenanthrene. Badger, G. 1963,85,3040.
M.; Campbell, J. E.; Cook, J. W.; Raphael, R. A.; Scott, A. I. 22. Electrooxidation of Tyrosyl Derivatives. A Model for
/ Chem. Soc. 1950, 2326. Coumarin Biosynthesis. Scott, A. I.; Dodson, P. A.; McCapra,
2. Tropolones. Part II. The Synthesis of a, (3, and y-Thujapli- F- Meyers, M. B. J. Am. Chem. Soc. 1963, 85, 3702.
cins. Cook, J. W.; Raphael, R. A.; Scott, A. I. J. Chem. Soc. 23. Applications of Ultraviolet Spectroscopy. Brand, J. C. D.;
1951, 695. Scott, A. I. In Technique of Organic Chemistry, Elucidation of
3. Tropolones. Part IV. Further Reactions of Tropolone. Structures by Physical and Chemical Methods, Bentley, K. W.,
Cook, J. W.; Raphael, R. A.; Scott, A. I. /. Chem. Soc. 1952, Ed-; Interscience, New York, 1963, Vol. XI, chapter II, part
4416. one, p. 61.

4. The Self-Condensation of CycloDecane-1:2-dione. 24. Chimonanthine. A One-Step Synthesis and Biosynthetic
Raphael, R. A.; Scott, A. \.J. Chem. Soc. 1952, 4566. Model. Scott, A. I.; McCapra, F.; Hall, E. S. J. Am. Chem.

5. A Synthesis of cis- and trans-l l-Keto-17-desoxyequilenin.
Eglinton, G.; Nevenzel, J. C.; Newman, M. S.; Scott, A. I. 25. Isorosenolic Acid, A New Diterpenoid Constituent of
Chem. Ind. (London) 1953, 686. Trichothecium roseum Link. Scott, A. I.; Young, D. W.;

„ , . . _ , Hutchinson, S. A.; Bhacca, N. S. Tetrahedron Lett. 1964, 849.
6. Synthesis of Hydroaromatic Compounds Containing
Angular Methyl Groups. V. Equilenin Series. Eglinton, G.; 26. Stereochemistry of the Diterpenoids. IV. Structure and
Nevenzel, J. C.; Scott, A. I.; Newman, M. S. J. Am. Chem. Stereochemistry of Some Polycyclic Diterpenoids. Scott, A.
Soc. 1956, 78, 2331. I.; McCapra, F.; Comer, F.; Sutherland, S. A.; Young, D. W.;
_.. , u n • i o u • f AIJ * Sim' G- A-; Ferguson, G. Tetrahedron 1964,20, 1339.7. An Approach to the Partial Synthesis of Aldosterone from
Steroids Lacking Substitution at C,«. Barton, D. H. R.; da S. 27. The Structure and Absolute Configuration of Rosololac-
Campos-Neves, A. da S.; Scott, A. I. J. Chem. Soc. 1957, tone and Related Diterpenoid Lactones. Scott, A. I.; Suther-
2698. land, S. A.; Young. D. W.; Guglielmetti, L.; Arigoni, D.; Sim,
o TU. /- *•<. • r /-. j- j r j- n T^ ii r> G. A. Proc. Chem. Soc., London 1964, 19.8. The Constitutions of Gcodin and Erdin. Barton, D. H. R.;
Scott, A. 1.7. Chem. Soc. 1958, 1767. 28. Study of the Cotton Effect of 16-Substituted 20-Keto
n TU r\ -j *• t e i. st. t, A i AI T-V-U j u u Presnane and 17-cx-Preenane Derivatives. Crabbe, P.;9. The Oxidation of Substituted 2:4'-Dihydroxybenzophe- , . £ , ^ /- T - C ^ A I - T . / J -in** -in, . , , , . n . ~ . -j c tt A i n McCapra, F.; Comer, F.; Scott, A. I. Tetrahedron 1964, 20.nones by Alkaline Potassium Ferncyamde. Scott, A. I. Proc. - .__ F ' ' ' ' ' '
Chem. Soc., London 1958, 195. ' Z 3:>-
m M <- u r n j t- to • -n- , i \i \t * 29. The Constitution of Monorden, An Antibiotic with10. Metabolic Products of Penicillium patulum. McMaster, _ .. . . . . . . _, _ „ ', . . _ . .. _
W J • Scott A I • Trippett S J. Chem Soc 1960 4628 Tranquilismg Action. McCapra, F.; Scott, A. I.; Delmotte, P.;

' ' '' FF ' ' ' ' Delmotte-Plaquee, J.; Bhacca, N. S. Tetrahedron Lett. 1964,
11. Biosynthesis of Colchicine. Scott, A. I. Nature 1960, 186, 869.

30. Oxidative Coupling of Phenolic Compounds. Scott, A. I.
12. The Total Synthesis of Griseofulvin. Day, A. C.; Nabney, Quart. Rev. 1965, 19, 1.
J.; Scott, A. I. Proc. Chem. Soc., London 1960, 284.

31. Chemistry of Polypyrones. A Model for Acetogemn
13. Total Synthesis of Picrolichenic Acid. Davidson, T. A.; Biosynthesis. Money, T.; Qureshi, I. H.; Webster, G. B.;
Scott, A. I. Proc. Chem Soc., London 1960, 390. Scott, A. I. J. Am. Chem. Soc. 1965, 87, 3004.

14. The Electron-Transfer Absorption of Substituted 32. Biosynthesis of the Indole Alkaloids. Money, T.; Wright,
Benzenes. Scott, A. I. Experientia 1961, 17, 68. !. G.; McCapra, F.; Scott, A. I. Proc. Nad. Acad. Sci. 1965, 53,
15. An Alternative Synthetic Approach to f ±)-Gibberone. 901.
Money, T.; Raphael, R. A.; Scott, A. I.; Young, D. W. J. 33 Phenol Oxidation. Part VI. Peroxidase Oxidation as a
Chem. Soc. 1961, 3958. Model for ^ Biosynthesis of Griseofulvin and Related
16. Oxidative Pairing of Phenolic Radicals. Part I. The Total Antibiotics. Baker, A. J.; Davidson, T. A.; Day, A. C.;
Synthesis of Griseofulvin. Day, A. C.; Nabney, J.; Scott, A. 1. Meyers, M. B.; Nabney, J.; Scott, A. I. Bull. Nat. lust. Sci.,
J. Chem. Soc. 1961, 4067. India 1965, 31, 191.

17. Oxidative Pairing of Phenolic Radicals. Part II. The 34. The Structure and Stereochemistry of Hirsutic Acid C, A
Synthesis of Picrolichenic Acid. Davidson, T. A.; Scott, A. I. Novel Fungal Sesquiterpenoid. Comer, F. W.; McCapra, F.;
J. Chem. Soc. 1961, 4075. Qureshi, I. H.; Trotter, J.; Scott, A. I. /. Chem. Soc., Chem.

18. The Structure and Stereochemistry of Gibberellic Acid.
McCapra, F.; Scott, A. I.; Sim, G. A.; Young, D. W. Proc. 35. Total Synthesis of Colchicine Modelled on a Biogenetic
Chem. Soc., London 1962, 185. Theory. Scott, A. I.; McCapra, F.; Buchanan, R. L.; Day, A.
.„ „ , . , , ... ., ., , „ - C.; Young, D. W. Tetrahedron 1965,21, 3606.
19. Stereochemistry of the Diterpenoids: Absolute Conng- °
uration of Cafestol. Scott, A. I.; Sim, G. A.; Ferguson, G.; 36. Biosynthesis of the Indole Alkaloids: Vindoline.
Young, D. W.; McCapra, F. J. Am. Chem. Soc. 1962, 84, McCapra, F.; Money, T.; Scott, A. I.; Wright, I. G. J. Chem.
3197. Soc., Chem. Commun. 1965, 537.

20. Simulation of the Biosynthesis of Tetracyclines. A Partial 37. Biogenetic-Type Synthesis of Phenolic Compounds.
Synthesis of Tetracycline from Anhydroaureomycin. Scott. A. Money, T.; Douglas, J. L.; Scott, A. I. J. Am. Chem. Soc.
I.; Bedford, C. T. J. Am. Chem. Soc. 1962, 84, 2271. 1966, 88, 624.

21. Phenol Oxidation. IV. Simulation of the Biosynthesis of 38. Phenol Oxidation. A Model for the Biosynthesis of the
Colchicine by a Radical-Pairing Reaction of the Tropolone Erythrina Alkaloids. Gervay, J. E.; McCapra, F.; Money, T.;



Travels of an organic chemist 975

Sharma, G. M.; Scott, A. I. J. Chem. Soc., Chem. Commun. 56. Biogenetic-Type Synthesis of Iboga Alkaloids:
1966,142. ( + )-Catharanthine. Qureshi, A. A.; Scott, A. I. J. Chem.
,n „ . , „ ., _ . . ,, , , , ... . ., Soc., Chem. Commun. 1968,947.
39. Concerning the Terpenoid Origin of Indole Alkaloids:
Biosynthetic Mapping by Direct Mass Spectrometry. Hall, E. 57. Biosynthesis of Indole Alkaloids: Sequential Precursor
S.; McCapra, F.; Money, T.; Fukumoto, K.; Hanson, J. R.; Formation and Biological Conversion of Vinca rosea.
Mootoo, B. S.; Phillips, G. T.; Scott, A. I. /. Chem. Soc., Qureshi, A. A.; Scott, A. I. J. Chem. Soc., Chem. Commun.
Chem. Commun. 1966, 348. 1968, 948.

40. Infrared Studies of Terpenoid Compounds. Part 111. 58. The Synthesis of Tetra-acetic Acid Lactone and a Model
Rosololactone and Related Diterpenoid Lactones from for the Biosynthesis of 6-Methylsalicylic Acid. Guilford, H.;
Trichothecium roseum Link. Cairns, T.; Eglinton, G.; Scott, A. Scott, A. I. Skingle, D.; Yalpani, M. / Chem. Soc., Chem.
I.; Young, D. W. /. Chem. Soc., B 1966, 654. Commun. 1968, 1127.

41. Fungal Metabolites. Part VII. Stereochemistry of Gibber- 59. Circular Dichroism of Cuprammonium Complexes of
ellic Acid: X-Ray Analysis of Methyl Bromogibberellate. Diols and of Amino-Alcohols. Bukhari (Miss), S. T. K.;
McCapra, F.; McPhail, A. T.; Scott. A. I.; Sim, G. A.; Young, Guthrie, R. D.; Scott. A. I.; Wrixon, A. D. J. Chem. Soc..
D. W. /. Chem. Soc., C 1966, 1577. Chem- Commun. 1968, 1580.

42. The Preparation and Structure of Hetacillin. Hardcastle, 60- Recent Advances in the Chemistry and Biochemistry of
Jr, G. A.; Johnson, D. A.; Panetta, C. A.; Scott, A. I.: Suther- Tetracyclines. Money, T.; Scott, A. I. In Progress in Organic
land, S. A. J. Ore. Chem. 1966, 31, 897. Chemistry, 7, Cook, J.; Carruthers, W., Eds.; Butterworths:

London, 1968; p 1.
43. Conversion of a Polypyrone into Phenolic Compounds. , , ., , . , , , , ... , . , „. ., . „,,
r^ c M; x/r T c „ A T i r*i f r-i 61. Mechanisms of Indole Alkaloid Biosynthesis. TheComer, F. W.; Money, T.; Scott, A. I. J. Chem. Soc., Chem. _ . , „ . „ , .. , . „ . . . ', „ „
r 10*7 ?n Corynanthe-Strychnos Relationship. Scott, A. I.; Cherry, P. C.;
Commun. i*o/, /Ji. Qureshi, A. A.J. Am. Chem. Soc. 1969, 91, 4932.

44. Pyrone Studies. I. B.ogenetic-Type Synthesis of Phenolic ^ ¥w^ Observations on the Biogenetic-Type Chemistry
Compounds. Money T; Comer F. W., Webster G. R. B.; Alkaloids. Scott, A. I.; Cherry, P. C. J. Am.
Wright, I. G.; Scott, A. I. Tetrahedron 1967, 23, 3435. chem So£ 1%9 ^ 59?2 >'

45. Biogenetic-Type Synthesis of the Calycanthaceous 63 Biogenesis of strychnos. Aspidosperma and Iboga
'̂°'f ^ ' E' ; McCapm' F'; Sc°"' A" L Tetrahedmn Alkaloids. The Structure and Reactions of Preakuammicine.

1967, 23, 4131. Scott; A j . Qureshj A A j Am chem Soc 1969 9

46. The Structure and Chemistry of Hirsutic Acid. Comer, F. 64 A Symmetry Rule for Chiral Olefins. Scott, A. I.; Wrixon,
W.; McCapra, F.; Qureshi, I. H.; Scott, A. I. Tetrahedron A D j chem Soc chem Commun. 1969, 1182.
1967, 23, 4761.

65. The Chirality of Olefin Complexes. Scott, A. I.; Wrixon,
47. A Mass-Spectrometric Study of Biosynthesis: Conversion A. D. / Chem. Soc., Chem. Commun. 1969, 1184.
of Deutero-m-cresol into Patulin. Scott, A. I.; Yalpani, M. J.
Chem Soc Chem Commun. 1967 945 66- On the Optical Activity of fram'-Cyclo-octene. Scott, A.

I.; Wrixon, A. D. /. Chem. Soc., Chem. Commun. 1970, 43.
48. Circular Dichroism of Platinum-Olefin Complexes. ,. . , „, „ ^ , ^ „,
Premuzic, E.; Scott, A. I. J. Chem. Soc., Chem. Commun. ^7. Application of the Olehn Octant Rule to Some Taxane
1967 1078 Derivatives: Assignment of Absolute Configuration using the

Cotton Effect. Delia Casa de Marcano, D. P.; Halsall, T. G.;
49. Some Natural Products Derived by Phenol Oxidation. Scott, A. I.; Wrixon, A. D. /. Chem. Soc., Chem. Commun.
Scott, A. I. In Oxidative Coupling of Phenols, Taylor, W. I.; 1970, 582.
Battersby A. R., Eds, Marcel Dekker: New York; 1967, fig Bjo j^ A A j ^
Chapter 2, p. 95. ^.1970,5,151.

50. Photosensitized Oxidation of 3-p-Acetoxylanost-8-ene. &g circu,ar Dkhroism Studies on Cuprammonium
Fox, J. E.; Scott A. I.; Young, D. W. / Chem. Soc., Chem. Complexcs of Diols and Amino-Alcohols. Bukhari, S. T. K.:
Commun. 1967, 11U5. Guthrie, R. D.; Scott, A. I.; Wrixon, A. D. Tetrahedron 1970,
51. Synthesis and Aromatisation of the Linear Hepta- 26, 3653.
p-carbonyl System. Pike, D. G., Ryan; J. J.; Scott, A. I. J. m A Syrnmetry Rulc for Chiral Qlefins. Scott, A. I.; Wrixon,
Chem. Soc., Chem. Commun. 1968, 629. A D. Tetrahedron 1970, 26, 3695.

52. Determination of Absolute Configuration of Platinum- 71 The Synthesis of 5S-5-[3H,] Mevalonic Acid Lactone.
Olefin Complexes by Circular Dichroism. Wrixon, A. D.; Scott. A. I.; Phillips, G. T.; Reichardt, P. B.; Sweeny, J. G. J.
Premuzic, E.; Scott, A. I. J. Chem. Soc., Chem. Commun. chem Soc chem Commun. 1970, 1396.
1968, 639.

72. Olefin Stereochemistry: Analysis of Methylene Steroids
53. Biogenetic-Type Synthesis of Some Natural Products. and Related Compounds by the Octant Rule. Fetizon, M.;
Scott, A. I. Chimia 1968, 22, 311. Hanna, I.; Scott, A. I.; Wrixon, A. D.; Devon, T. K. / Chem.

54. Biosynthesis of Indole Alkaloids. Vindoline. Money, T.; Soc" Chem' Commun. 1971, 545.
Wright, I. G.; McCapra, F.; Hall, E. S.; Scott, A. I. J. Am. 73. Biosynthesis of the Fungal Troplones, Stipitatic and
Chem. Soc. 1968, 90, 4144. Stipitatonic Acids. Scott, A. I.; Guilford, H.; Lee, Eun J. Am.
,<- T t f „ , , . . , ... Chem. Soc. 1971, 93, 3534.55. Interconversion of Corynanthe, Aspidosperma and Iboga
Alkaloids. A Model for Indole Alkaloid Biosynthesis. 74. Stereochemistry of Olefins. VIII. Determination of the
Qureshi, A. A.; Scott, A. I. /. Chem. Soc., Chem. Commun. Absolute Configuration of Square Planar Complexes. Scott,
1968, 945. A. I.; Wrixon, A. D. Tetrahedron 1971, 27, 2339.



976 A. I. SCOTT

75. Biogenetic-Type Synthesis of Polyketides. Part VIII. 93. Concerning the Biosynthesis of Vitamin BI2. Scott, A. I.;
Experiments with the Tetra- and Hexa-Acetate Systems. Townsend, C. A.; Okada, K.; Kajiwara, M. Trans. N. Y. Acad.
Scott, A. I.; Guilford, H.; Ryan, J. J.; Skingle, D. Tetrahedron ScL, Series II1973, 35,12.
1971, 27, 3025. 94 Biosynthesjs of Strychnine. Heimberger, S. I.; Scott, A. I.
76. Biogenetic-Type Synthesis of Polyketides. Part IX. A /. Chem. Soc., Chem. Commun. 1973, 217.
Model for the Biosynthesis of 6-Methyl Salicylic Acid. Scott, 95 Structure and Absolute Configuration of ( + )-Coronari-
A. I.; Guilford, H.; Skmgle, D. Tetrahedron 1971, 27, 3039. dine Hydrobromide. A Comment on the Absolute Configura-
77. Biogenetic-Type Synthesis of Polyketides. Part X. tion of the Iboga Alkaloids. Kutney, J. P.; Fuji, K.;
Synthesis and Reactions of Hepta and Nona-p-carbonyl Treasurywala, A. M.; Fayos, J.; Clardy, J.; Scott, A. I.; Wei,
Chains as Substrate Models. Scott, A. I.; Pike, D. G.; Ryan, C. C. /. Am. Chem. Soc. 1973, 95, 5407.
J. J.; Guilford, H. Tetrahedron 1971, 27, 3051. 96 stereochemistry of Methyl Group Insertion in Corrinoid
78. Mechanisms of Indole Alkaloid Biosynthesis. Recogni- Biosynthesis. Determination of Carbon Isotope Chirality by
tion of Intermediacy and Sequence by Short-Term Incuba- 13C Nuclear Magnetic Resonance. Scott, A. I.; Townsend, C.
tion. Scott, A. I.; Reichardt, P. B.; Slaytor, M. B.; Sweeny, J. A.; Cushley, R. J. J. Am. Chem. Soc. 1973, 95, 5759.
G. Bioorg. Chem. 1971, 1, 157. 97 Biosynthesis of Corrin. A Cell-Free System from Propio-
79. Stereochemistry of Olefins. IX. Correlation of Mills' and nibacterium shermanii. Scott, A. I.; Yagen, B.; Lee, Eun J.
Brewster's Rules with the Cotton Effects of Cyclic Olefins. Am- Chem. Soc. 1973, 95, 5761.
Scott, A. I.; Wrixon, A. D. Tetrahedron 1971, 27, 4787. gg. Mechanisms of Indole Alkaloid Biosynthesis. Recogni-
80. Recent Progress in the Search for Biosynthetic Inter- tion of Intermediacy and Sequence by Short-Term Incuba-
mediates. Scott. A. I. In XXIII International Congress of Pure.; tion- Scott> A- l-> Reichardt, P. B.; Slaytor, M. B.; Sweeny, J.
Applied Chemistry, Butterworths, London, 1971, vol. 5, p. 21. G- In Recent Advances in Phytochemistry, Vol. 6, Terpenoids:

Structure, Biogenesis and Distribution, Runeckles, V. C.;
81. Biosynthesis of Polyketides. The Synthesis of 6-Methylsa- Mabry, T. J., Eds.; Academic: New York, 1973; p 117.
licylic Acid and Triacetic Acid Lactone in Penicillium
patulum. Scott, A. I.; Phillips, G. T.; Kircheis, U. Bioorg. "• Biosynthesis of Indole Alkaloids. Scott, A. I. In MTP
Chem 1971 1 380 International Review of Science, Organic Chemistry, Series I,

' ' ' Vol. 9, Alkaloids, Wiesner, K., Ed.; Butterworths: London,
82. Stereochemistry of Olefins. X. Optically Active Charge- 1973; p. 105.
Transfer Absorption of it-Molecular Complexes. Scott, A. I.; .„„ _, , _. . _ , , , . / . . .
Wrixon, A. D. Tetrahedron 1972, 28, 933. 10°- St[uctur^ fnd

Af/°,gef ''f1^ SynlheS1S °f A"drang'-nine: An Indole Alkaloid of a New Type. Kan-Fan, C.;
83. Photo-oxygenation of Lanosteryl Acetate. Fox, J. E.; Massiot, G.; Ahond, A.; Das, B. C.; Husson, H.-P.; Potier, P.;
Scott, A. I.; Young, D. W. J. Chem. Soc., Perkin Trans. 1 Scott, A. I.; Wei, C. C. /. Chem. Soc., Chem. Commun. 1974,
1972,799. 164.

84. Biosynthesis of the Fungal Tropolones. Puberulonic and 101. A Laboratory Model for the Biogenesis of the
Puberulic Acids. Scott, A. I.; Lee, Eun J. Chem. Soc., Chem. 'Antipodal' Strychnos Alkaloids. Scott, A. I.; Yeh, C. L. J.
Commun. 1972, 655. Am. Chem. Soc. 1974, 96, 2273.

85. Regio- and Stereospecific Models for the Biosynthesis of 102. Concerning the Biosynthesis of Vitamin B,2. Scott, A. I.
the Indole Alkaloids. Scott, A. I. J. Am. Chem. Soc. 1972, 94, Heterocycles 1974, 2, 125.
89^7

103. Biosynthesis of Polyketides. Purification and Inhibition
86. Regio- and Stereospecific Models for the Biosynthesis of Studies of 6-Methylsalicylic Acid Synthase. Scott, A. I.;
the Indole Alkaloids. The CorynanthelStrychnos-Iboga Beadling, L. C.; Georgopapadakou, N. H.; Subbarayan, C. R.
Relationship. Scott, A. I.; Wei, C. C. J. Am. Chem. Soc. 1972, Bioorg. Chem. 1974, 3, 238.
94, 8263. jQ4 Biosynthesis of Patulin. Dehydrogenase and Dioxyge-
87. Regio- and Stereospecific Models for the Biosynthesis of nase Enzymes of Penicillium patulum. Scott, A. L; Beadling,
the Indole Alkaloids. The Corynanthe-Aspidosperma L. C. Bioorg. Chem. 1974, J, 281.
Relationship. Scott, A. I.; Wei, C. C. J. Am. Chem. Soc. 1972, 105 On Corrin Biogenesis. Scott, A. I.; Lee. Eun; Townsend,
94> 8264- C. A. Bioorg. Chem. 1974, 3, 229.
88. Regio- and Stereospecific Models for the Biosynthesis of 106. Synthesis and Reactions of Thioaldehyde Dehydropep-
the Indole Alkaloids. The Aspidosperma-Iboga Relationship. tjdes Related to (J-Lactam Antibiotics. Cheney, J.; Moores,
Scott, A. L; Wei, C. C. J. Am. Chem. Soc. 1972, 94, 8266. C. J.; Raleigh, J. A.; Scott, A. I.; Young, D. W. J. Chem. Soc.,
89. Biosynthesis of Corrinoids. Concerning the Origin of the Chem. Commun. 1974, 47.
Methyl Groups in Vitamin B12. Scott, A. L; Townsend, C. A.; 107. Synthesis and Reactions of at-Thioformyl Dipeptides,
Okada, K.; Kajiwara, M.; Whitman, P. J.; Cushley, R. J. /. Possible Biogenetic Precursors of Penicillin. Cheney, J.;
Am. Chem. Soc. 1972, 94, 8267. Moores, C. J.; Raleigh, J. A.; Scott, A. I.; Young, D. W. /.

90. Biosynthesis of Corrinoids. Uroporphyrmogen III as a Chem- Soc-> Perkin Tmns- 1 1974' 986-
Precursor of Vitamin B12. Scott, A. I.; Townsend, C. A.; 108. Biosynthesis of Natural Products. Scott, A. I. Science
Okada, K.; Kajiwara, M.; Cushley, R. J. J. Am. Chem. Soc. 1974,184, 760.

1972,94,8269. 109. Synthesis of (±)-Eicosa-cw-8,9-(ll,12- and 14,15-)
91. Evidence for a Mono-oxygenase Mechanism in the Epoxy-cw-ll,14-(8,14- and 8,11-) Dienoic Acids and
Biosynthesis of the Fungal Tropolones. Scott, A. L; Wiesner, Attempted Bioconversion to Prostaglandins. Chung, S. K.;
K. J. /. Chem. Soc., Chem. Commun. 1972, 1075. Scott, A. I. Tetrahedron Lett. 1974, 3023.

92. The Biosynthesis of Patulin. Scott, A. I.; Zamir, L.; 110. Regio- and Stereospecific Models for the Biosynthesis
Phillips, G. T.; Yalpani, M. Bioorg. Chem. 1973, 2, 124. of the Indole Alkaloids. I. Development of Strategic



Travels of an organic chemist 977

Approaches and Preliminary Experiments. Scott, A. I.; 128. Concerning the Biosynthesis of Vitamin B12. Scott, A. I.
Qureshi, A. A. Tetrahedron 1974, 30, 2993. Tetrahedron 1975, 31, 2639.

111. Regio- and Stereospeciflc Models for the Biosynthesis 129. Pharmacological Studies with Vinblastine in the Dog.
of the Indole Alkaloids. II. Biogenetic-Type Synthesis of Creasey, W. A.; Scott, A. I.; Wei, C. C.; Kutcher, J.;
Aspidosperma and Iboga Alkaloids from a Corynanthe Schwartz, A.; Marsh, J. C. Cancer Res. 1975, 35, 1116.
Precursor. Scott, A. I.; Wei, C. C. Tetrahedron 1974, 30, 3003. ,,„ „ c , „ .,. . TT , . 0 . T ,

130. Structure of the Antibiotic Hedamycm. Sequin, U.;
112. Regio- and Stereospecific Models for the Biosynthesis Bedford, C. T.; Chung, S.-K.; Scott, A. I. Chimia 1975, 29,
of the Indole Alkaloids III. The Aspidospema-Iboga-Secodine 527.
Relationship. Scott, A. I.; Cherry, P. C.; Wei, C. C. Tetra-
hedron 1974 30 3013 13L Laboratory Models for the Biogenesis of Indole

Alkaloids. Scott, A. I. In Recent Advances in Phytochemistry,
113. Preparation of a Mono Hemi-Ketal of a Thiosulfonate Runeckles, V. C., Ed.; Plenum: New York, 1975; Vol. 9,
Ester. Scott, A. I.; Gordon, E. M. Tetrahedron Lett. 1974, Chapter 9 p 189
3507.

132. Biosynthesis of Uroporphyrinogen III from Porphobili-
114. Carbon-13 as a Label in Biosynthetic Studies. Sequin, nogen Resolution of the Enigmatic 'Switch' Mechanism.
U.; Scott, A. I. Science 1974, 756, 101. Scott, A. I.; Ho, K. S.; Kajiwara, M.; Takahashi, T. J. Am.

115. Biosynthesis of Corrins I. Experiments with chem- Soc- 1976> 98> 1589-
['^-Porphobilinogen and [14C]-Uroporphyrinogens. Scott, A. m Reactjvity of Peptide Hydroxamates: A Model for the
I.; Townsend, C. A.; Okada, K.; Kajiwara, M. J. Am. Chem. Biosynthesis of (3-Lactam Antibiotics. Scott, A. I.; Yoo, S. E.;
Soc. 1974, 96, 8054. Chung, S.-K.; Lacadie, J. A. Tetrahedron Lett. 1976, 1137.

116. Biosynthesis of Corrins II. Incorporation of "C-Labeled 134 The Biosynthesis of Vitamin B,,. Scott, A. I. Philos.
Substrates into Vitamin B12. Scott, A. I.; Townsend, C. A.; T R Soc Lmd Ser B W6 27j m

Okada, K.; Kajiwara, M.; Cushley, R. J.; Whitman, P. J. /.
Am. Chem. Soc. 1974, 96, 8069. 135. Biosintesi. Scott, A. I. Enciclopedia del Novecento, I

1976 529
1 17. Biogenetic-Type Synthesis of the Indole Alkaloids. Scott,
A. I. Bioorg. Chem. 1974, 3, 398. 136. The Methylation Process in Corrin Biosynthesis. Appli-
110 m. • i c • c T n n,-. in /-. i- cation of 'H{'3C} Nuclear Magnetic Resonance DifferenceS u ° n o f L o n R a n e C-'H Cou l inc • c T n n,-. in /-. i-

N SuPpT°n of Long Range C-'H Coupling Spectroscopy to a Biochemical Problem. Scott, A. I.;
in C-NMR Spectta Sequin, U.; Scott, A. I. J. Chem. Soc., /aji ™ Takahashi, T.; Armitage, I. M.; Demou, P.;
Chem. Commun. 1974, 1041. n r • ^ , ,-,, r ^, ^ mW C*APetrocme, D. / Chem. Soc., Chem. Commun. 1976, 544.
119. Conversion of Cycloocta-l,5-Diene-Palladium(II)- .._ _. . , _ . r „ , . . . ., , ... „. ,, ..
chloride to 6-&0-Chloro-2-Emfo-Acetoxvbicyclo[3.3.0]octane *37' Rapid Separation of Cobynmc Acid and Its Biosynthetic
by Lead Tetraacetate in Acetic Acid. Chung, S.-K.; Scott, A. Precursors by Ion Exchange Paper Chromatography. Lee, S.
I Tetrahedron Lett. 1975, 49. L'; Scott' A' L Anal Blochem' 1976' 74> 64L

120. TT-TT* Circular Dichroism of Mono-olefins. Scott, A. I.; If' Isotopic Labels in Biosynthetic Studies. Scott, A I. In
Yeh, C.-Y. J. Chem. Soc., Faraday Trans. 2 1975, 71, 447. The Recent Chemistry of Natural Products, Including Tobacco:

Proceedings of the Second Philip Moms Science Symposium,
121. Concerning the Intermediacy of Uro'gen III and of a Fina, N. J., Ed.; Philip Morris Inc.: New York, 1976; p 102.
Heptacarboxylic Uro'gen in Corrinoid Biosynthesis. Scott, A. . .
I.; Georgopapadakou, N.; Ho, K. S.; Klioze, S.; Lee, E.; Lee, 139- Biogenetic-Type Synthesis. Scott, A. I. In Application of
S. L.; Temme, III, G. H.; Townsend, C. A.; Armitage, I. M. /. Biomedical Systems m Chemistry, Part U, Jones, J. B., Ed.;
Am Chem Soc 1975 97 2548 John Wiley & Sons, Inc.: New York, 1976; Chapter II, p 555.

122. Concerning the Biosynthesis of Vitamin B,2. Scott, A. I. 14°- Biosynthetic Studies with "C-Labeled Precursors.
In Annals of the New York Academy of Sciences, Vol. 244, The Sequin, U.; Scott, A. I. Heterocycles 1976, 5, 525.
Biological Role of Porphyrins and Related Structures, Adler, A. 141 Tetrapyrrole Biosynthesis: /V-Methyl-7V'-Nitrosoguani-
D.; Ed.; N.Y. Academy of Sciences: New York, 1975; p 356. dine-Induced Mutants of Propionibacterium shemanii.
123. A Novel Rearrangement of 4-Dedimethylamino-4-keto- Georgopapadakou, N. H.; Petrillo, J.; Scott, A. I. Genet. Res.,
5a,6-Anhydrotetracycline. Scott, A. I.; Yamaguchi, E.; Chung, Camb. 1976, 28, 93.
S.-K. Tetrahedron Lett. 1975, 1369. 142 The Mechanism of Action of Coenzyme B12. The Role
124. Photosensitized Oxygenation of ;ram/««.y-l-Methylcy- of Thioester in a Nonenzyme Model Reaction for Coenzyme
clodeca-l,6-diene. A Regiospecific Hydroperoxidation with B12 Dependent Isomerization of Methylmalonyl Coenzyme A
Singlet oxygen. Chung, S.-K.; Scott, A. I. J. Org. Chem. 1975, to Succinyl Coenzyme A. Scott, A. I.; Kang, K. /. Am. Chem.
40, 1652. Soc. 1977, 99, 1997.

125. Absolute Stereochemistry of the Bisindole Alkaloids of 143. Indole Alkaloid Biosynthesis: Partial Purification of
the Vinblastine Type. Circular Dichroism Studies. Kutney, J. "Ajmalicine Synthetase" from Catharanthus roseus. Scott, A.
P.; Gregonis, D. E.; Imhof, R.; Itoh, I.; Jahngen, E.; Scott, A. I.; Lee, S. L.; Wan, W. Biochem. Biophys. Res. Commun.
I.; Chan, W. K. /. Am. Chem. Soc. 1975, 97, 5013. 1977, 75, 1004.

126. Acetyl Transfer Reaction in Catechol Acetate Malonate. 144. The Structure of the Antibiotic Hedamycin. I. Chemical,
A Model for the Biosynthesis of Polyketides and Fatty Acids. Physical and Spectral Properties. Sequin, U.; Bedford, C. T.;
Scott, A. I.; Wiesner, C. J.; Yoo, S.; Chung, S.-K. / Am. Chung, S. K.; Scott, A. I. Helv. Chim. Acta 1977, 60, 896.
Chem. Soc. 1975, 97, 6217. ,., _. t, . , , .. . _ „ . f, ,. , .145. Biosynthesis of Vitamin B12. Concerning the Mechanism
127. Biosynthesis of the Indole Alkaloids. A Cell-Free System of the Uro'gen III->Cobyrinic Acid Transformation.
from Catharanthus roseus. Scott, A. I.; Lee, S.-L. / Am. Kajiwara, M.; Ho, K. S.; Klein, H.; Scott, A. I.; Gossauer, A.;
Chem. Soc. 1975, 97, 6906. Engel, J.; Nuemann, E.; Zilch, H. Bioorg. Chem. 1977, 6, 397.



978 A. I. Scon

146. On B12 Biosynthesis and Evolution. Georgopapadakou, G.; Fagerness, P. E. J. Chem. Soc., Chcm. Commun. 1979,
N. H.; 'Scott, A. l.J. Theor. Biol. 1977, 69, 381. 199.

147. The Role of Isovincoside (Strictosidine) in the 164. Indole Alkaloid Biosynthesis in Cathamnthus roseus -
Biosynthesis of the Indole Alkaloids. Scott, A. I.; Lee, S. L.; Involvement of Geissoschizine and 19-Epiajmalicine. Lee,
deCapite, P.; Culver, M. G.; Hutchinson, C. R. Heterocycles S.-L.; Hirata, T.; Scott, A. I. Tetrahedron Lett. 1979, 691.
1977 7 979

' ' 165. Structure of Pre-Uroporphyrinogen. Exploration of an
148. Sirohydrochlorin. Prosthetic Group of a Sulfite Enzyme Mechanism by "C and 15N NMR Spectroscopy.
Reductase Enzyme and Its Role in the Biosynthesis of Burton, G.; Nordlov, H.; Hosozawa, S.; Matsumoto, H.;
Vitamin B12. Scott, A. I.; Irwin, A. J.; Siegel, L. M.; Shoolery, Jordan, P. M.; Fagerness, P. E.; Pryde, L. M.; Scott, A. I. J.
J. N. J. Am. Chem. Soc. 1978, 100, 316. Am. Chem. Soc. 1979, 101, 3114.

149. Biosynthesis of Vitamin B12. In Search of the Porphyrin- 166. 20-Methylsirohydrochlorin. A Revised Structure for a
Corrin Connection. Scott, A. I. Ace. Chem. Res. 1978, 11, 29. Trimethylisobacteriochlorin Intermediate (Factor III) in the
ten T° i t i->- t j r\ • c ,-u • A m j i c *u Biosynthesis of Vitamin BP. Muller, G.; Gneuss, K. D.;150. Template-Directed Organic Synthesis. A Model for the ,, . , ,, „ c ., . T , . T , . ^, c_ .. , . *; ,. _ • r r. • TI- i • ^.u o Knemler, H.-P.; Scott, A. I.; Irwin, A. J. /. Am. Chem. Soc.
Peptidyl Transrer Reaction of Protein Biosynthesis. Chung, S. 1070 mi ^fiSS
K.; Copsey, D. B.; Scott, A. I. Bioorg. Chem. 1978, 7, 303. ' '
1 C 1 , . , . r A • r /-. ™ * ^ M 1 67. Purification, Properties of Strictosidine Synthetase (an151. Mechanism of Action of Coenzyme Br. An Overall .-, ' . ^_ . , „ / • -. r. . . . . . . r ,-, , 01, r> * • Enzyme Condensing Tryptamme and Secologanin) from
Amomc Mechanism for Carbon-Skeleton Rearrangement in ,-, Y ., r* u A r n n/r i • u XT ^i, . , . „ . . C ^ A T T , - T I ^ I T? r^i. Catharanthus roseus Cultured Cells. Mizukami, H . ; Nordlov,
a Model Reaction. Scott, A. L; Kang, J.; Dalton, D.; Chung. ,,, c T c « A T D- T. • , 1010 re i-it.{\
c v , . „, „ ' _0 ' -*' . . &. ft .; Lee, S.-L.; Scott, A. I. Biochemistry 1979, 18, 3760.
S. K. /. Am. Chem. Soc. 1978, 100, 3603.
in IT i. • r ni n j !T • /-. i. r^ c* 168. Biosynthesis of (16R)-Isositsirikine from Geissoschizine152. Biosynthesis of Plant Products Using Cell-Free Systems ... /, „ ,-, ^ . ' c ^ ., ., ^ ,,
f _ , . - ' „ . A I I ^ I T T - T W11h a Cell-Free Extract o f Catharanthus roseus Callus.from Tissue Cultures. Scott, A. I.; Lee, S. L.; Hirata, T.; IT. „ , c , „ . , , „, c „,„, »„ ^ r> r- n • m.ro n 1 1 1 Hirata, T.; Lee, S.-L.; Scott, A. I. J. Chem. Soc., Chem.Culver, M. G. Rev. Latmoamer. Quim. 1978, 9, 131. ^, in-n In0i^ ' ' Commun. 1979, 1081.
153. Role of Anhydrovinblastine in the Biosynthesis of the ,,» . . ,. ,. . , ,. ,. „ , . • ...A ... „. • T j i AH i -j o i T /-. • 169. Intermediary Metabolism of Cobynnic AcidAntitumor Dimenc Indole Alkaloids. Scott, A. I.; Guentte, D. ., . c •;. . , , ,„. . D „ j- /• ,,.
rT o r r ^ ^7 o in^o 7/1/1 ^Aci Biosynthesis. Scott, A. I. In Vitamin B,2: Proceedings of theF.; Lee, S. L. / Am. Chem. Soc. 1978, 100, 6253. T-I • j /- r • T/- • r> j r /• •' ' ' European Symposium on Vitamin BI2 and Intrinsic
154. Sirohydrochlorin. Prosthetic Group of Sulfite and Nitrite Factor, Zagalak, B.; Friedrich, W., Eds.; Walter de Gruyter &
Reductases and Its Role in the Biosynthesis of Vitamin B12. Co.: Berlin, 1979; p 247.
Scott, A. I.; Irwin, A. J.; Siegel, L. M.; Shoolerv, J. N. J. Am. ,-,„ „ . ,, ,-, ., , . , Ai • • \r- j/-; r in™ 7/1/1 -7^0-7 170. Formation of Catharanthine and Akuammicme, Vmdo-Chem. Soc. 1978, 700, 7987. .. „ , „. . , ,, , , cline in a Culture Strain of Catharanthus roseus Suspension
155. Laboratory Model for the Biosynthesis of Vallesamine, Cells. Scott, A. I.; Mizukami, H.; Hirata, T.; Lee, S.-L. Phyto-
Apparicine and Related Alkaloids. Scott, A. I.; Yeh, C.-L.; chemistry 1980, 19, 488.
Greenslade, D. J. Chem. Soc., Chem. Commun. 1978,947. ,_, c ., . ,, . A . „ . . ., f , . •171. Synthesis of L-a-Ammoaaipic Acid from L-Lysme.
156. Stereospecific Synthesis of Chiral Acetic Acid from Scott, A. L; Wilkinson, T. J. Synth. Commun. 1980, 10, 127.
Glycine. Kajiwara, M.; Lee, S.-F.; Scott, A. I.; Akhtar, M.; m t j c s f IT u • • u u- uT /- n T A r> \A i fi c ^, r 1'2. Improved Separation of Uroporphynn Isomers by High-Jones, C. R.; Jordan, P. M. J. Chem. Soc., Chem. Commun. n , F , . ". „, . u XT ji u T A1Q7S Qfti Performance Liquid Chromatography. Nordlov, H.; Jordan,

' P. M.; Burton, G.; Scott, A. I. / Chromatogr. 1980, 190, 221.
157. The Early Stages of Papaver Alkaloid Biosynthesis. Cell- . . . . _ , ,, _ _ ,
i- c tu • c T? r • r c ^ A i i c T 173. Vitamin BP: Catalyst for a Non-Enzymic Carbon-Free Synthesis o f Benzylisoqumohnes. Scott, A . L ; Lee, S.-L.; „ . , . j . i n ^ O ^ A T T / T T - . JIT- ^ T u . i IIVTO H icn ' Skeleton Mode Rearrangement. Scott, A. I.; Kang, J.; Dowd,Hirata, T. Heterocycles 1978, 77, 159. „ „, . ,. „ ,, „. %, ,„„„ I ^0^

 b
7 ' ' P.; Tnvedi, B. K. Bioorg. Chem. 1980, 9, 227.

158. The Industrial Potentials of Plant Tissue Culture. Lee, S. 1_. „, ,> , n XT.. 1C XT , ,. .•
T c „ A T T r, ; , • , j . • , ,,• i,- i 174. The Carbon-l3, Nitrogen-l5 Nuclear MagneticL.; Scott, A. I. In Developments in Industrial Microbiology, n c c\. f . , , TII ,, ,
0 . , f T , . , ... , . . imr, /-^u 1,1 101 Resonance Spectra of Uroporphyrmoeens I and III. Burton,Society fo r Industrial Microbiology, 1979, Chapter 34 , p 381. / - , D n T - t j n x * c « » A I T . / JJ *>•» ' r • r Q_. Fagerness, P. E.; Jordan, P. M.; Scott, A. I. Tetrahedron
159. Characterization of a 5-Methyltryptophan Resistant 1980,36,2721.
Strain of Catharanthus roseus Cultured Cells. Scott, A. I.; ,_. ,.„,„ c n , r ., c, , f... , • T, i c T r» / • «vm 70 -rnc 175. NMR Spectroscopy as a Probe for the Study ofMizukami, H.; Lee, S.-L. Phytochemistry 1979, 18, 795. ,_ _ . . ̂  , _ FJ. „ , „, . ,.-'„7 7 ' Enzyme-Catalysed Reactions. Further Observations of Pre-
160. Biosynthesis of the Antitumor Catharanthus Alkaloids — uroporphyrinogen, A Substrate for Uroporphyrinogen III
Conversion of Anhydrovinblastine to Vinblastine. Baxter, R. Cosynthetase. Scott, A. L; Burton, G.; Jordan, P. M.; Matsu-
L.; Dorschel, C. A.; Lee, S.-L.; Scott, A. I. J. Chem. Soc., moto, H.; Fagerness, P. E.; Pryde, L. M. /. Chem. Soc., Chem.
Chem. Commun. 1979, 257. Commun. 1980, 384.

161. "C NMR Evidence for a New Intermediate, Pre-Uro- 176. Mechanism of Coenzyme-B12 Dependent Molecular
porphyrinogen, in the Enzymic Transformation of Porphobili- Rearrangements. Evidence for a Radical-Like Process in a
nogen into Uroporphyrinogcns I and II. Burton, G.; Model Reaction for Mcthylmalonyl-CoA Mutase. Scott, A. I.;
Fagerness, P. E.; Hosozawa, S.; Jordan, P. M.; Scott, A. I. /. Hansen, J. B.; Chung, S. K. J. Chem. Soc., Chem. Commun.
Chem. Soc., Chem. Commun. 1979, 202. 1980, 388.

162. Pre-Uroporphyrinogen: A Substrate for Uroporphyri- 177. An Easy Synthesis of (RS)-[3'-'3C]-Mevalonic Acid
nogen III Cosynthetase. Jordan, P. M.; Burton, G.; Nordlov, Lactone. Scott, A. I.; Shishido, K. /. Chem. Soc., Chem.
H.; Pryde, L. M.; Schneider, M.; Scott, A. I. /. Chem. Soc., Commun. 1980, 400.
Chem. Commun. 1979, 204. ]7g Direct Non.Invasive observation of Metabolism in
163. Direct Observation of Porphyrinogen Biosynthesis in Living Cells by 13C Nuclear Magnetic Resonance Spectros-
Living Cells by "C NMR Spectroscopy. Scott, A. I.; Burton, copy. Burton, G.; Baxter, R. L.; Gunn, J. M.; Sidebottom, P.



Travels of an organic chemist 979

J.; Eagerness, P. E.; Shishido, K.; Lee, J. Y.; Scott, A. I. Can. Malthouse, J. P. G.; Mackenzie, N. E.; Boyd, A. S. F.; Scott,
/ Chem. 1980, 58, 1839. A. I. J. Am. Chetn. Soc. 1983, 105, 1685.

179. A Rapid Direct Assay for Uroporphyrinogen III Cosyn- 195. Synthesis of 6-(L-a-Aminoadipyl)-L-cysteinyl-D-valine
thetase. Jordan, P. M.; Nordlov, H.; Burton, G.; Scott, A. I. and 6-(L-ot-Aminoadipyl)-L-cysteinyl-D-valylglycine. Thomson,
FEES Lett. 1980, 775, 269. G. A.; Scott, A. I.; Baxter, R. L. J. Chem. Soc., Perkin Trans.

1 1 Qfi'l CM 1

180. Direct Syntheses of p-Hydroxyvaline and [4,4'-2H6]- ' '
p-Hydroxyvaline. Scott, A. I.; Wilkinson, T. J. J. Labelled 196. Synthesis of l-(l-D-carboxy-2-methylpropyl)-3-L-5-L-
Compd. Radiopharm. 1981, 18, 347. aminoadipamido)-4-L-mercaptoazetidin-2-one (Seco-isopeni-
101 „ . . fT, . • D- n. • • 01 j j cillin N), A Potential Intermediate in Penicillin Biosynthesis.181. Control of Porphyrm Biosynthesis in Rhodopseudomonas „, '„ T, „, , „ c ... A T T .J , ,

, ., , „ ., . , •• A i-,- H.T-. Chung, S. K .; Shankaranarayan, R.; Scott, A. I. Tetrahedronsphemides and Proptombactenum shermanu. A Direct C , ?*„*. -n^i
Nuclear Magnetic Resonance Spectroscopy Study. Burton,
G.; Jordan, P. M.; Mackenzie, N. E.; Eagerness, P. E.; Scott, 197. CMR as a Probe for Metabolic Pathways in vivo. Baxter,
A. I. Biochem. J. 1981, 794, 62. R. L.; Mackenzie, N. E.; Scott, A. I. In Biological Magnetic
TOT TU c^ t r i- * TTT A -r • ^u i T i_ * • Resonance, Berliner, L. J.; Reuben, J., Eds.; Plenum
182. The Structure of Factor III. A Tnmethyl Isobacteno- Publishing: New York, 1983; Vol. 5, PP 1-20.
cnlorm Intermediate in the Biosynthesis of Vitamin B,2.
Muller, G.; Gneuss, K. D.; Kriemler, H.-P.; Irwin, A. J.; 198. Tetrahedron Symposia-in-Print No. 11, New Spectro-
Scott, A. I. Tetrahedron 1981, 37 (Supplement No. 1), 81. scopic Techniques for Studying Metabolic Processes, Scott,
,„,, . . . . r „,,„ „ „ . A. I., Guest Editor, Tetrahedron 1983, 39, 3441.
183. Application of CMR Spectroscopy to the Study of
Porphyrin and Corrin Biosynthesis in vitro and in vivo. Scott, 199. Conversion of Anhydrovinblastine to Vinblastine by
A. I. PureAppl. Chem. 1981,55, 1215. Cell-Free Homogenates of Catharanthus roseus Cell Suspen-
._. ... . ,,_, XT „„ , ,. ,. sion Cultures. McLauchlan, W. R.; Hasan, M.; Baxter, R. L.;
184 Applications of C NMR to Metabolic Studies Scott, Scott5 A , Tetrahedron 1983; 39, 3777 [Symposia-in-print No.
A. I.; Baxter R. L. In Annual Review of Biophysics and Bioen- 12 New Deveiopments in Indoie Alkaloids, Kuehne, M. E.,
gmeermg, Annual Reviews Inc.: Palo Alto, CA, 1981; Vol. 10, Guest Editor!
p!51.

200. Structure and Stereochemistry of Tetrahedral Inhibitor
185. Indole Alkaloid Biosynthesis. Scott, A. I.; Lee, S.-L.; Complexes of Papain by Direct NMR Observation. Gamcsik,
Culver, M. G.; Wan, W.; Hirata, T.; Gueritte, F.; Baxter, R. M p . Maithouse, J. p. G.; Primrose, W. U.; Mackenzie, N.
L.; Nordlov, H.; Dorschel, C. A.; Mizukami, H.; Mackenzie, E B d A s p Russell R A Scott A j j Am chem

N. E.; Heterocycles 1981, 75, 1257. Soc ^ m 6324

186. Effects of Bioregulators on Indole Alkaloid Biosynthesis 201. Cryoenzymology of Trypsin: A Detailed Kinetic Study
in Catharanthus roseus Cell Culture. Lee, S.-L.; Cheng, Ke-di; of the Trypsiri Catalyzed Hydrolysis of N-a-benzyloxycar-
Scott, A.I. Phytochemistry 1981, 20, 1841. bonyl-L-lysine-p-nitrophenyl Ester at Low Temperatures.
187. Retention of Configuration at C-3 of (2S, 3S)- Malthouse, J. P. G.; Scott, A. I. Biochem. J. 1983, 275, 555.
[4-13C]Valine in the Biosynthesis of 5-(L-cx-aminoadipyl)- 202. Total Synthesis of a 15N-Labelled Macrocyclic Tetrapyr-
L-cysteinyl-D-valine, the Acyclic Precursor of the Penicillins. roie of tne Preuroporphyrinogen Type. Gossauer, A.;
Baxter, R. L.; Scott, A. I.; Fukumura, M. /. Chem. Soc., Neidhart, W.; Scott, A. I. J. Chem. Soc., Chem. Commun.
Chem. Commun. 1982, 66. J9g3 ggj

188. Uniformly "C-Enriched Substrates as NMR Probes for 203. Synthesis and Biological Activity of 6-(D-ot-Aminoadi-
Metabolic Events in vivo. Application of Double Quantum poyl)-L-cysteinyl-N-hydroxy-D-valine: A Proposed Inter-
Coherence to a Biochemical Problem. Mackenzie, N. E.; mediate in the Biosynthesis of the Penicillins. Baxter, R. L.;
Baxter, R. L.; Scott, A. I.; Fagerness, P. E. ]. Chem. Soc., Thomson, G. A.; Scott, A. I. J. Chem. Soc., Chem. Commun.
Chem. Commun. 1982, 145. 1984 32

189. Carbon-13 Nuclear Magnetic Resonance Studies of 204. Cryoenzymology of Trypsin: I3C NMR Detection of an
Glucose Catabolism by Trypanosoma brucei Gambiense. Acyl-Trypsin Intermediate in the Trypsin Catalyzed Hydro-
Mackenzie, N. E.; Hall, J. E.; Seed, J. R.; Scott, A. I. Eur. J. iysjs of a Highly Specific Substrate at Subzero Temperature.
Biochem. 1982, 727, 657. Mackenzie, N. E.; Malthouse, J. P. G.; Scott, A. I. Biochem.
190. Application of NMR Spectroscopy in Biological Systems. -^ 1*84, 279, 437.
Scott, A. I. In Proc. Soc. Chem. Ind. Centenary Conf. 1982, 205. Biosynthesis of Some Heterocyclic Natural Products.
Chapter 32, pp 408-420. Scott, A. I.; Baxter, R. L. In Comprehensive Heterocyclic
191. Biosynthesis of the Antitumor Catharanthus Alkaloids: Chemistry, Meth-Cohn, O., Ed.; Pergamon: Oxford, U.K.,
The Fate of the 21'-ot-Hydrogen of Anhydrovinblastine. 1984; VoL ^ PP §3-109.
Baxter, R. L.; Hasan, M.; Mackenzie, N. E.; Scott, A. I. J. 206. Studies on a Synthesis of (RS)-Mevalonic Acid Lactone.
Chem. Soc., Chem. Commun. 1982, 791. Bardshiri, E.; Simpson, T. J.; Scott, A. I.; Shishido, K. J.

192. Cryoenzymology of Proteases: NMR Detection of a Chem- Soc- Perkin Tmns- l 1984' 1765'
Productive Thioacyl Derivative of Papain at Sub-Zero 207. L1C NMR Studies of Gylcolysis in Intra-and Extra-
Temperature. Malthouse, J. P. G.; Gamcsik, M. P.; Boyd, A. Erythrocytic Babesia microti. Mackenzie, N. E.; Johnston, J.;
S. F.; Mackenzie, N. E.; Scott, A. I. J. Am. Chem. Soc. 1982, Burton, G.; Wagner, G. G.; Scott, A. I. Mol Biochem.
104, 6811. Pamsitol. 1984, 73, 13.

193. 13C Nuclear Magnetic Resonance Studies of Anaerobic 208. Studying Enzyme Mechanism by I3C Nuclear Magnetic
Glycolysis in Trypanosoma brucei spp. Mackenzie, N. E.; Hall, Resonance Spectroscopy. Mackenzie, N. E.; Malthouse, J. P.
J. E.; Flynn, I. W.; Scott, A. I. Biosci. Rep. 1983, 3, 141. G.; Scott, A. I. Science 1984/225, 883.

194. Detection of a Tetrahedral Adduct in a Trypsin-Chloro- 209. Biosynthesis of Porphyrins and Corrins. Direct Observa-
methyl Ketone Specific Inhibitor Complex by "C NMR. tion of an Enzyme-Substrate Complex by Tritium NMR



980 A. I. SCOTT

Spectroscopy. Evans, J. N. S.; Fagerness, P. E.; Mackenzie, 225. Biosynthesis of Porphyrins and Corrins. I. 'H and 13C
N. E.; Scott, A. I. J. Am. Chem. Soc. 1984, 106, 5738. NMR Spectra of (Hydroxymethyl) bilane and Uroporphyri-
11 n n- ^ • t i7- • n T- • r i_ *, i_ i • nogens I and III. Evans, J. N. S.; Davies, R. C.; Boyd, A. S.
210. Biosynthesis of Vitamin B12. Timing of the Methylation p. jchinose l. Mackenzie N E • Scott A I • Baxter R L
r-\, r» j_ i r 7 TTT J /-T i • • A • i r< AT « • • ) AHllllvlOV, J... IVlaL-lvCllilC, IT. -L^., iJUJll, .TA-. A., UCIAIC1, IX. L^..

Steps Between Urogen III and Cobyrmic Acid. Scott, A. I.; Biochemi<itrv 1986 25 896
Mackenzie, N. E.; Santander, P. J.; Fagerness, P. E.; Miiller, Biochemistry me,, &, 896.
G.; Schneider, E.; Sedlmeier R.; Worner, G. Bioorg. Chem. 226. Biosynthesis of Porphyrins and Corrins. II. Isolation,
1984, 72, 356. Purification, and NMR Investigations of the Porphobili-
.,, , T . _ _ . T , . ,. ,. T .„ ,,_,n nogen-Deaminase Covalent Complex. Evans, J. N. S.; Burton,
211. Intact Incorporation of 5-(a-L-Ammoadipoyl)-L-3-13C] G Faaerness P E- Mackenzie N E- Scott A I

, __ r |<;-vTl i- • T • -ii • TWT f~\t • r ^-* -1 -* "ft^^ 11CSS. 1 . J-J'? IVlaL^CllilG, IT. !—•., LjdJL L, ^A. 1.

cystemyl-D-['5N] valme into Isopemcillin N. Observation of Rinrhemistrv 1986 ?f 90S
One-bond 13C-15N Coupling. Baxter, R. L.; McGregor, C. J.; niocnemsay iy»e>, /J, yua.
Thomson, G. A.; Scott, A. I. J. Chem. Soc., Perkin Trans. 1 227. The Condensation Reaction Between Isocyanates and
1985,369. Carboxylic Acids. A Practical Synthesis of Substituted
,.,- „, . , c ., . , _ . „ , , T, , , . ,: Amides and Anilides. Blagbrough, I. S.; Mackenzie, N. E.;
212. Chemical Synthesis and Papain-Catalysed Hydrolysis of Qrtiz c . s A T Tetmhedron Lett. 1986, 27, 1251.
A'-a-Benzyloxycarbonyl-L-lysine jp-nitroamlide. Mackenzie, N.
E.; Malthouse, J. P. G.; Scott, A. I. Biochem. J. 1985, 226, 228. "C NMR Study of the Stereospecificity of the Thio-
601. hemiacetals Formed on Inhibition of Papain by Specific
„„„ ^ , . ,, rA, ., -, ., , ,, ,„, Enantiomeric Aldehydes. Mackenzie, N. E.; Grant, S. K.;
213. Synthesis of [4 - C] Pyndoxol. Vande Velde, V. W.; Scott A L Malthousej j P G. Biochemistry 1986, 25, 2293.
Mackenzie, N. E.; Scott, A. I. J. Labelled Compd. Radio-
pharm. 1985, 22, 595. 229. Inhibition of Trypsin by Carbobenzyloxylysyl Chloro-

methyl Ketone: 13C NMR and X-Ray Diffraction Analyses of
214. C NMR Study of the lomzations within a Trypsin- the Enzyme-Inhibitor Complex. Scott, A. I.; Mackenzie, N.
Chloromethyl Ketone Inhibitor Complex. Malthouse, J. P. E. Malthouse J P G • Primrose, W. U.: Li, Z.-Q.; Bode,
G.; Primrose, W. U.; Mackenzie, N. E.; Scott, A. I. w Cart c M Yi, J.-J. Tetrahedron 1986,42, 3269.
Biochemistry 1985, 24, 3478.

230. On the Total Synthesis of Tetracycline. Wasserman, H.
215. NMR Studies of Enzyme Mechanism. Comparison of H. Lu T _j . Scott A j_ j Am chem Soc 1986 m 4237.
the Crystal Structure and Solid State °C and 15N NMR
Spectra of a Carboxypeptidase A Complex with Glycyl 231. The Structure of Factor S3, a Metabolite of Propioni-
Tyrosine. Mackenzie, N. E.; Fagerness, P. E.; Scott, A. I. / bacterium shermanii derived from Uroporphyrinogen I
Chem. Soc., Chem. Commun. 1985, 635. Miiller, G.; Schmiedl, J.; Schneider, E.; Sedlmeier, R.

Worner, G.; Scott, A. I.; Williams, H. J.; Santander, P. J.
216. Eighteen-Deoxyaldosterone and Other Less Polar Stolowich, N. J.; Fagerness, P. E.; Mackenzie, N. E.
Forms of 18-Hydroxycorticosterone as Aldosterone Kriemler, H.-P. / Am. Chem. Soc. 1986, 108, 7875.
Precursors in Rat Adrenals. Cozza, E. N.; Burton, G.;
Ceballos, N. R.; Lantos, C. P.; Harnik, M.; Scott, A. I. J. 232- Biosynthesis of Vitamin B12. Concerning the Origin of
Steroid Biochem. 1985,22,665. tne Methine Protons of the Corrin Nucleus. Scott, A. I.;

Kajiwara, M.; Santander, P. J. Proc. Natl. Acad. Sci. U.S.A.
211. 'H, 3H and 13C NMR Studies on Porphobilinogen. 1937^ §4^ 5515
Evans, J. N. S.; Fagerness, P. E.; Mackenzie, N. E.; Scott, A.
I Magn. Res Chem. 1985 23 939 233- Factor S,, A Natural Corphin From Propionibacterium

shermanii. Miiller, G.; Schmiedl, J.; Schneider, E.; Savidis, L.;
218. Enzyme Mechanism Studied by High-Field NMR in Wirth, A. I.; Scott, A. I.; Santander, P. J.; Williams, H. J.;
vitro and in vivo. Scott, A. I. In Proceedings of The Robert A. Stolowich, N. J.; Kriemler, H.-P. / Am. Chem. Soc. 1987, 709,
Welch Foundation Conferences on Chemical Research XXVIII. 6902.
Chemistry in Texas: The 30th Year of The Welch Foundation,
November 5-7, 1984, Houston, Texas, p 237. 234- Biosynthesis of Vitamin BI2, Scott, A. I. J. Heterocyd.

Chem. 1987, 24, 9, S-75.
219. A 13C NMR Investigation of lonizations within a
Trypsin-Inhibitor Complex: Evidence that the pKa of Histi- 235- NMR Studies of Enzyme Mechanisms. Scott, A. I. In
dine-57 is Raised by Interaction with the Hemiketal Alfred Benzon Symposium, No. 26, NMR Spectroscopy and
Oxyanion. Primrose, W. U.; Scott, A. I.; Mackenzie, N. E.; DruS Development, Jaroszewski, J. W.; Schaumberg, K.;
Malthouse, J. P. G. Biochem. J. 1985, 237, 677. Koford, H., Eds.; Munksgaard: Copenhagen, 1988.

220. Applications of 13C NMR in the Study of Biosynthetic 236' In vivo and Solid State '3C NMR Studies of Tyrosine
Mechanism. Scott, A. I. J. Nat. Prod. 1985, 48, 689. Metabolism during Insect Cuticle Formation. Williams, H. J.;

Scott, A. I.; Woolfenden, W.; Grant, D.; Vinson, S. B.; Elzen,
221. "C NMR Observations on the Interaction Between G. W.; Boericke, E. Comp. Biochem. Physiol. 1987, 89B, 317.
p-Amidinophenylpyruvic Acid and Trypsin. Primrose, W. U.; _„_ _ . , ,. ,. _ T
Mackenzie, N. E.; Malthouse, J. P. G.; Scott, A. I. Bioorg. 237

n
 Con,f ™ng the Intermediacy of Monocyclic p-Lactams

Chem 1985 13 335 m "enlcl"m Biosynthesis: Synthesis and Attempted Biocon-
version of Seco-Isopenicillin N. Scott, A. I.; Shankaranar-

222. NMR Studies of Metabolism and Enzyme Mechanism. ayan, R.; Chung, S. K. Heterocycles 1990, 30, 909.
Scott, A. I. In (Proceedings) F.E.C.S. Third International „,„ _, . . . „ . , , , , . , n.-, x T » » r ,
Conference on Chemistry and Biotechnology of Biologically f8' Characterization of Parasite Metabolism by ' C NMR
Active Natural Products, Bulgarian Academy of Sciences, Spectroscopy Mackenzie N. E.; Van de Waa, E. A, Gooley,
1985 Vol 1 n 117 P. R.; Bennett, J. L.; Williams, J. F.; McCloskey, D. E.; Scott,

' ' P A. L; Bjorge, S. M.; Baillie, T. A.; Geary, T. G. Proc. of the
223. NMR Studies of Biosynthetic Pathways. Scott, A. I. 3rd Int'l Symposium on the Synthesis and Application of
Ann. N. Y Acad. Sci. 1986, 477, 174. Isotopically Labeled Compounds, 1988.

224. NMR Studies of Biosynthesis and Enzyme Mechanism. 239. Deoxygenation of Phenolic Natural Products. Enzymatic
Scott, A. I. Pure Appl. Chem. 1986, 58, 753. Conversion of Emodin to Chrysophanol. Anderson, J. A.;



Travels of an organic chemist 981

Lin, B.; Williams, H. J.; Scott, A. I. /. Am. Chem. Soc. 1988, 256. Site-Directed Mutagenesis and High-Resolution NMR
110, 1623. Spectroscopy of the Active Site of Porphobilinogen Deami-
240. Characterization of Alkaloid Uptake by Catharanthus Tw^"' A^L; Roessner CA^; Stolowich RJ.;Karuso,
rvseus (L.) G. Don Protoplasts. McCaskill, D. G.; Martin, D. £'< Wlll'amS< H' ̂ ™?^> Gonzalez< M' D'' Hoshmo>
L.; Scott, A. I. Plant Physiol. 1988, 87, 402. T' Biochemistry, 1988, 27, 7984.
» . 1 C A . , ... . - I T - *• r r^\ i ^ • 257. Crystal and Molecular Structure of Lapachenole.241. 5-Aminolevuhmc Acid Formation from Glutamate via „ ., } . T TT ,,,.,,. tj , „ .. „ c

 r . . . ,
*u o r> *u • /"i •_!• ; • /->u u T- Reibenspies, J. H.; Williams, H. J.; Ortiz, C.; Scott, A. 1.;the C5-Pathway in Clostridium thermoaceticum. Oh-hama, T.; „ , , L. v r /- r n mon m cm
Stolowich, N. J, Scott, A. I. FEES Lett. 1988, 225, 89. Suarez> M'; Dol™guez' X- '• C^~ SPec- Res- 1989> *9' 597-
,., . , .. , , „ „ . , ¥T , . 258. Applications of NMR and Molecular Biology in Studies
242. Anaytical and Preparative Separation of Uroporphyrm of th/E Mechanisms of Vitamin B12 Biosynthesis.
r M , ™y r, ? cT awe,, qU H C

T
hromat°gfPhy- Scott, A. I. Heterocycles 1989, 28, S-2, 1193.Gonzalez, M. D.; Grant, S. K.; Williams, H. J.; Scott, A. I. J. 7

Chromatogr. 1988,437, 311. 259. The Structure of Sirohydrochlorin I, a Dimethylisobac-
, . , . . . . . _ , . _, _ „ teriochlorin Derived from Uro-porphyrinogen I. Scott, A. I.;
f „ v?D

 Fu0r0p*C Thermome<er Te,m5e^C. rmg Williams, H. J.; Stolowich, N. J.; Karuso, P.; Gonzalez, M.
f»r,reS ^"T ?PerTe

c A , ^ ??»' D-: Blanche, F.; Thibaut, D.; Muller, G.; Worner, G. J.
l'°"S™ H T5 P; ioTa S°£fl

 ; ' ; Ctew- 5oc., C^m. Common. 1989, 9, 522.Sun, M. H. /. Magn. Reson. 1988, 78, 338.
, . . „ . , , . . AXT ^. „ , , ... 260. Biotransformation of Testosterone Isomers by a Green
244. Citlalitrione, A New Diterpene from Jatropha dtoica Ce]1 Su ion Culture of Marchantia pofymorpha. Hamada,
Var Sessthflona Villarreal, A. M.; Dommguez, X. A; R Konishj H wnliam H j . Scott> A L phytochemistry
Williams, H. J.; Scott, A. I.; Reibenspies, J. /. Nat. Prod. 1OO1 ?n J^^Q
1988, 57, 749. ' '
,,,. ,, ,.- . r ., 261. Temporal Resolution of the Methylation Sequence of
245. Modification of Proteases to Esterases for Peptide vitamin B Biosynthesis. Scott, A. L; Williams, H. J.; Stolo-
Synthesis: Methylchymotrypsin. West, J. B.; Scholten, J.; wich, N. J.; Karuso, P.; Gonzalez, M. D.; Muller, G.; Hlineny,
Stolowich, N. J.; Hogg, J. C.; Scott, A. I.; Wong, C.-H. J. Am. R . SawidiS; E.; Schneider, E.; Traub-Eberhard, U.; Wirth,
Chem. Soc. 1988, 110, 3709. G j Am chem So

246. Unexpected Loss of (3-Lactam Ring During Rearrange- 262. Reconstitution of Apo-Porphobilinogen Deaminase:
ment of a Penicillin Sulfoxide. Scott, A. I.; Shankaranarayan, Structural Changes Induced by Cofactor Binding. Scott, A. L;
R. Tetrahedron Lett. 1988, 29, 3179. Clemens, K. R.; Stolowich, N. J.; Santander, P. J.; Gonzalez,
247. Solid State Solution Conformation of Phenylacetyl- M. D.; Roessner, C. A. FEBS Lett. 1989, 242, 319.
L-penicillin Amine Cyclic Disulphide Methyl Ester; a Cyclic 263. Diastereotopic Binding of the Natural Inhibitor
Dipeptide Containing a Trans Amide. Baxter, R. L.; Glover, Leupeptin to Trypsin. Resolution of a Crystallographic
S. S. B.; Gordon, E. M.; Gould, R. O.; Mckie, M. C.; Scott, Enigma by NMR Spectroscopy. Ortiz, C.; Stolowich, N. J.;
A. L; Walkmshaw, M. D. J. Chem. Soc., Perkin Trans. 1 1988, Williams, H. J.; Scott, A. I. Proceedings of 1990 Symposium,
365- CDRI, Lucknow, India.
248. Applications of NMR in Biochemistry and Biosynthesis. 264. Tetrapyrrole Assembly Modification into the Ligands of
Scott, A. I. Proc. of Princess Congress No. I Symposium, 1988. Biologically Functional Cofactors. Warren, M. J.; Scott, A. I.
249. Applications of NMR in Biochemistry and Biosynthesis. Trends Biochem. Sci. 1990, 15, 486.
Scott, A. I. Proc. of the 3rd Int'l Symposium/Binational 265. Conformational Studies of N-Benzoyl-L-Phenylalanine
Workshop of the Chem. of Nat. Prod., Natural Products by Combined Rotation and Multiple-Pulse Spectroscopy 'H
Chemistry III, Ur-Rahman, A.; LeQuesne, P. W., Eds.; Nuclear Magnetic Resonance. Chu, P.-J.; Potrzebowski, M.
Springer: New York, 1988. j.; Gao, Y.; Scott, A. I. J. Am. Chem. Soc. 1990, 772, 881.

250. Concerning the Catalytic Site of Porphobilinogen 266. Synthesis of 10,15-[13C2]-Squalene and -DL-Squalene
Deaminase. Scott, A. I.; Stolowich, N. J.; Williams, H. J.; Oxide. Hoshino, T.; Williams, H. J.; Shishido, K.; Scott, A. I.
Gonzalez, M. D.; Roessner, C. A.; Grant, S. K.; Pichon, C. /. / Labelled Compd. Radiopharm. 1990, 77, 1285.
Am. Chem. Soc. 1988, 770, 5898. .,_ _, . . n_, _,. , 1T_ X7/~.ccv c267. Selective 13C Edited ID NOESY Spectroscopy in
251. Identification of a Cysteine Residue as the Binding Site Proteins Using a Heteronuclear Half-Gaussian Pulse. Tellier,
for the Dipyrromethane Cofactor at the Active Site of C.; Williams, H. J.; Gao, Y.; Ortiz, C.; Stolowich, N. J.; Scott,
Escherichia coli Porphobilinogen Deaminase. Jordan, P. M.; A. I. /. Magn. Res. 1990, 90, 600.
Warren, M. J.; Williams, H. J.; Stolowich, N. J.; Roessner, C. ,„ , , , . . . ,- , „- L - ^ I , - -TI
A.; Grant, S. K.; Scott, A. I. FEBS Lett. 1988, 235, 189. f8' Mechanistic Aspects of the Biosynthesis of Vitamin B,,

Scott, A. I. In Advances in Detailed Reaction Mechanisms
252. Kukulkanins A and B, New Chalcones From Mimosa Mechanisms of Biological Importance 189-212, JAI Press Inc.,
tenuefolia. Dominguez, X. A.; Garcia, G. S.; Williams, H. J.; 1992, Vol. 2.
Ortiz, C.; Scott, A. I. /. Nat. Prod. 1989, 52, 864. ,,n n . „ ,. . . . c D' 269. Porcine Cytosolic Aspartate Ammotransferase Reconsti-
253. NMR Studies of the Enzyme Mechanisms of B12 tuted with [4'-'3C] Pyridoxal Phosphate. pH- and Ligand-
Biosynthesis. Scott, A. I. Pure Appl. Chem. 1989, 67, 501. Induced Changes of the Coenzyme Observed by 13C NMR
254. '3C NMR Analysis of Alanine Metabolism by Isolated Spectroscopy Higaki, T.; Tanase S ; Nagashima, F.; Morino,
Perfused Livers from C,HeB/FeJ Mice Infected with African ^f0?"'^; o ; Wllllams' R J'; Stolowlch> N- J- Biochemistry,
Trypanosomes. Hall, J. E.; Mackenzie, N. E.; Mansfield, J. 1991, 3«, 2519.
M.; McCloskey, D. E.; Scott, A. I. Comp. Biochem. Physiol. 270. An Improved Procedure for the Efficient Synthesis of
1988, 5973, 679. DL-[2-'3C]-Glutamic Acid. Potrzebowski, M. J.; Stolowich, N.

255. NMR Studies of Enzyme Mechanism: Applications of L; Scott' A' L L Labdled ComPd' Radi°Pharm- 1990> 28> 355-
Cryoenzymology and Isotopic Labeling in the Detection of 271. The Biosynthesis of Vitamin B12. Scott, A. I.; Santander,
Covalent Complexes. Scott, A. I. /. Mol. Catal. 1988, 47, 139. P. J. New Comp. Biochem. 1991, 79, 101.



982 A. I. Scon

272. Mechanistic and Evolutionary Aspects of Vitamin B,2 288. Simple Devices for Sterile Aeration and Mixing in
Biosynthesis. Scott, A. I. In Chemical Aspects of Enzyme NMR Cell Metabolism Studies. Williams, H. J.; Gao, Y.;
Biotechnology: Fundamentals Scott, A. I.; Raushel F. M. Scott, A. I. J. Magn. Reson. 1991, 94, 405.
Baldwin, T. O., Eds.; Plenum Publishing Corporation, 1990. „„_ _. . , . , , • • , , • • ^ ^ -289. Timing and Mechanistic Implications of Regiospecific
273. Intermediates in the Vitamin BI2 Biosynthetic Pathway Carbonyl Oxygen Isotope Exchange During Vitamin B12

of Propionibacterium shermanii by Fast Atom Bombardment Biosynthesis. Scott, A. I.; Stolowich, N. J.; Atshaves, B. P.;
Mass Spectrometry, Sharp, T. R.; Santander, P. J.; Scott, A. Karuso, P.; Warren, M. J.; Williams, H. J.; Kajiwara, M.;
I. Tetrahedron Lett. 1990, 31, 6163. Kurumaya, K.; Okazaki, T. J. Am. Chem. Soc. 1991, 113,

9893.
274. The E. coli CysG gene encodes for S-adenosylmethio-
nine Dependent Uroporphyrinogen III Methylase. Warren, 290. Timing of Cobalt Insertion in Vitamin B,2 Biosynthesis.
M. J.; Roessner, C. A.; Santander, P. J.; Scott, A. I. Biochem. Miiller, G.; Zipfel, F.; Hlineny, K.; Sawidis, E.; Hertle, R.;
J. 1990, 265, 725. Traub-Eberhard, U.; Scott, A. I.; Williams, H. J.; Stolowich,

N. J.; Santander, P. J.; Warren, M. J.; Blanche F.; Thibaut,
275. Partial Purification and Characterization of Oxidosqua- rj / Am Chem Soc 1991 113 9891
lene-Lanosterol Cyclase from Baker's Yeast. Hoshino, T.;
Williams, H. J.; Chung, Y.; Scott, A. I. Tetrahedron 1991, 47, 291. Genetically Engineered Synthesis of Complex Natural
5925. Products. Scott, A. I. Tetrahedron 1992, 48, 2559.

276. Enzymatic Synthesis of Dihydrosirohydrochlorin 292- Purification of an Indole Alkaloid Biosynthetic Enzyme,
(Precorrin-2) and of a Novel Pyrrocorphin by Uroporphyr- Strictosidine Synthase, from a Recombinant Strain of Escher-
inogen III Methylase. Warren, M. J.; Stolowich, N. J.; ichia coli- Roessner, C. A.; Devagupta, R.; Hasan, M.;
Santander, P. J.; Roessner, C. A.; Sowa, B. A.; Scott, A. I. Williams, H. J.; Scott, A. I. Protein Expression & Purification
FEES Lett. 1990, 261, 76. 1992, 3, 295.

277. Development of an 'Overmethylation' Strategy for 293- Diastereotopic Covalent Binding of the Natural
Corrin Synthesis. Multi-Enzyme Preparation of Pyrrocor- Inhibitor Leupeptin to Trypsin: Detection of Two Intercon-
phins. Scott, A. I.; Warren, M. J.; Roessner, C. A.; Stolowich, vertln§ Hemiacetals by Solution and Sol.d-State NMR
N. J.; Santander, P. J. J. Chem. Soc., Chem. Commun. 1990. Spectroscopy. Ortiz, C.; Tellier, C.; Williams, H. J.; Stolo-
8^ 593 wich, N. J.; Scott, A. I. Biochemistry 1991, 30, 10026.

278. Mechanistic and Evolutionary Aspects of Vitamin Br 294. Conformation of Vinblastine in Aqueous Solution
Biosynthesis. Scott, A. I. Pure Appl. Chem. 1990, 62, 1269. " Determined by 2D 'H- and C-NMR Spectroscopy. Gaggelli,} ' rr , E . Valensin G . Stolowich, N. J.; Williams, H. J.; Scott, A. I.
279. Mechanistic and Evolutionary Aspects of Vitamin B,2 J. Nat. Prod. 1992, 55, 285.
Biosynthesis. Scott, A. I. In Studies in Natural Products „. _, . r „ _, . T ,. . ,
Chemistry, Ehev\cr, Rahman, A., Ed. 1991,9,591. 295' Observation of Enzyme Bound Intermediates in the

Biosynthesis of Preuroporphynnogen by PBG Deammase.
280. Mechanistic and Evolutionary Aspects of Vitamin B12 Aplin, R. T.; Baldwin, J. E.; Pichon, C.; Roessner, C. A.;
Biosynthesis. Scott, A. 1. Ace. Chem. Res. 1990, 23, 308. " Scott, A. I.; Schofield, C. J.; Stolowich, N. J.; Warren, M. J.
-o. ,, , • ,, , , „ , Bioorg. Med. Chem. Lett. 1991,7,503.
281. Uroporphyrmogen-III Methylase Catalyses the
Enzymatic Synthesis of Sirohydrochlorins II and IV by a 296. NMR Studies of the Enzyme Mechanisms of Vitamin
Clockwise Mechanism. Warren, M. J.; Gonzalez, M. D.; B12 Biosynthesis. Scott, A. I. In Bioorganic Chemistry in
Williams, H. J.; Stolowich, N. J.; Scott, A. I. J. Am. Chem. Healthcare and Technology* Pandit, U. K.; Alderweireldt, F.
Soc. 1990, 112, 5343. C., Eds.; Plenum, 1991.

282. Nucleotide Sequence of a cDNA Encoding the 297. Enzymatic Synthesis and Structure of Precorrin-3, a
Vacuolar Protein Strictosidine Synthase from Catharanthus Trimethyldipyrrocorphin Intermediate in Vitamin B12

roseus. McKnight, T. D.; Roessner, C. A.; Devagupta, R.; Biosynthesis. Warren, M. J.; Roessner, C. A.; Ozaki, S.-I.;
Scott A. I.; Nessler, C. L. Nucleic Acids Res. 1990, 18, 4939. Stolowich, N. J.; Santander, P. J.; Scott, A. I. Biochemistry

1992, 31, 603.
283. Expression of 9 Salmonella typhimurium Enzymes for
Cobinamide Synthesis: Identification of the 11-Methyl 298. Effects of 2,3,7,8-Tetrachlorodibenzo-p-Dioxin on
20-Methyl Transferases of Corrin Biosynthesis. Roessner, C. 17p-Estradiol-Induced Glucose Metabolism in MCF-7
A.; Warren, M. J.; Santander, P. J.; Atshaves, B. P.; Ozaki, Human Breast Cancer Cells: "C-Nuclear Magnetic
S.-I.; Stolowich, N. J.; lida, K.; Scott, A. I. FEBS Lett. 1992, Resonance Spectroscopy Studies, Narasimhan, T. R.; Safe, S.;
301, 73. Williams, H. J.; Scott, A. I. Mol. Pharmacol. 1991, 40, 1029.

284. Bacteriochlorophyll c Formation Via the C, Pathway of 299- Crystal and Molecular Structure of Echinocystic Acid
5-aminolevulinic Acid Synthesis in Chloroflexus aurantiacus, Diacetate, a Secondary Metabolite Isolated from Cucurbita
Oh-hama, T.; Santander, P. J.; Stolowich, N. J.; Scott, A. I. Faetidissima H.B.K. Reibenspies, J. H.; Williams, H. J.;
FEBS Lett. 1991 281 173 Ortiz, C.; Scott, A. I.; Dominguez, X. A.; Gomez, E.;

Espinosa B, G.J. Cryst. and Spec. Res. 1992, 22, 119.
285. Crystal and Molecular Structure of Thiazoline-azetidi-
none y-lactone Carboxylate Ester, Scott, A. I.; Shankaranar- 30°- On the Mechanism of Porphobilinogen Deaminase.
ayan, R.; Reibenspies, J. H. /. Cryst. Spec. Res. 1991. 21, 247. Desl8n< Synthesis and Enzymatic Reactions of Novel Porpho-

bilinogen Analogs. Pichon, C.; Clemens, K. R.; Jacobson, A.
286. Total Synthesis of Corallistin. Yon-Hin, A. P.; Scott, A. R.; Scott, A. I. Tetrahedron 1992, 48, 4687.
I. Tetrahedron Lett. 1991, 32, 4231.

301. Characterization of the Process of 5-Aminolevuhnic
287. Deacetylation of Vindoline by Buffered Cell Suspension Acid Formation from Glutamate Via the C, Pathway in
Cultures of Catharanthus roseus. Hamada, H.; Jacobson. A. Clostridium thermoaceticum, Oh-Hama, T.; Stolowich, N. J.;
R.; Williams, H. J.; Scott, A. I. Biotechnol. Lett. 1990, 72, 897. Scott, A. I. Int. J. Biochem. 1991, 23, 1417.



Travels of an organic chemist 983

302. Isolation and Identification of Xochitloldione and Isoxo- 318. The Escherichia coli cysG Gene Encodes the Multifunc-
chitlolone from Cnidosculus urens. Dominguez, X. A.; tional Protein, Siroheme Synthase. Spencer, J. B.; Stolowich,
Sanchez V., H.; Garcia G., S.; Espinosa B., G.; Williams, H. N. J.; Roessner, C. A.; Scott, A. I. FEES Lett. 1993, 335, 57.
J.; Ortiz C; Scott, A. I. /N f lr./V«d 1992, 5.5, 221. 319. Biosynthesis of Vitamin B12: Ring Contraction is
303. Visualization of Vacuoplasts in Isolated Vacuole Preceded by Incorporation of Molecular Oxygen into
Preparations from Mesophyll Protoplasts of Periwinkle Precorrin-3. Spencer, J. B.; Stolowich, N. J.; Roessner, C. A.;
[Catharanthus roseus (L.) G. Don], McCaskill D.; Scott, A. I. Min, C.; Scott, A. 1.7. Am. Chem. Soc. 1993, 775, 11610.
Plant Cell Reports 1992, 77, 310. m NMR and Mo,ecu,ar Mode,ing Study of Actiye and

304. 'H and I1C NMR Studies of Sirohydrochlorin (Factor Inactive Taxol Analogues in Aqueous and Non-Aqueous
II) and its 20-Methyl Derivative (Factor III). Gonzalez, M. Solution. Williams, H. J.; Scott, A. I.; Dieden, R. A.;
D.; Williams, H. J.; Santander, P. J.; Ozaki, S.; Stolowich, N. Swindell, C. S.; Chirlian, L. E.; Francl, M. M.; Heerding, J.
J.; Scott, A. I. Tetrahedron 1992, 48, 5951. M.; Krauss, N. E.; Can. J. Chem. 1994, 72, 252.

305. "C NMR Studies of Plant Cell Culture Metabolism 321. 5-Aminolevulinic Acid Biosynthesis in Propionibacterium
Using Stirred Aerated Media: Metabolism of l-l:lC-Glucose shermanii and Halobacterium salinarium: Distribution of the
in Catharanthus roseus Cell Suspensions. Hamada, H.; Two Pathways of 5-Aminolevulinic Acid Biosynthesis in
Williams, H. J.; Gao, Y.; Scott, A. I. Biopractice 1992, 7, 56. Prokaryotes. Oh-hama, T.; Stolowich, N. J.; Scott, A. I. 7.

306. How Nature Synthesizes Vitamin B,, A Survey of the Gen' APPl MicrohloL 1993' 39> 527-
Last Four Billion Years. Scott, A. I. Angew. Chem., Int. Ed. 322. Systematic Specificity Studies on Porphobilinogen
Engl. 1993, 32, 1223. Deaminase. Clemens, K. R.; Pichon, C.; Jacobson, A. R.;
im A /^ • * o *u • f o /i-v .u u L. i\/-^i Yon-Hin, P.; Gonzalez, M. D.; Scott, A. I. Bioorg. Med.307. A Convenient Synthesis of 2-(Diethoxyphosphonyl)Gly- „, , ' . __ ' ' 6

cine and its Derivatives. Shankar, R. Scott, A. I. Tetrahedron ' ' '
Lett. 1993, 34, 231. 323. Investigation of a Coenzyme B12 Model Reaction by "C
308. Sequence of the Candida albicans ergl Gene. Roessner, ™R Spectroscopy. Scott, A. I ; Karuso, P.; Williams, H. 1;
C. A.; Min, C.; Hardin, S. H.; Harris-Halter, L. W.| Lally, . 1, Robinson, J.; Nayar, G. P. 7. Am. Chem. Soc. 1994,
McCollum, J. C.; Scott, A. I. Gene 1993, 727, 149. • "'•
inn r^ *• n c j c »u • CM* i n j » 324. Design of a Reusable Enzymatic System for the309. Genetically Engineered Synthesis of Natural Products. „ . 6 rri ,. r r»- i • i T /-. i
c ** A T D t A i ^; inm *<; 1 <->on Preparation of Porphyrins of Biological Interest. Gonzalez.Scott, A. I. Pure & Appl. Chem. 1993,65, 1299. ... tl £. : . , 6 . ......

' ^ ' ' M. D.; Scott, A. I. Bioorg. Med. Chem. Lett. 1994, 4, 743.
310. NMR and Molecular Modeling Study of the Conforma- ,-.. ,. , . , ., n. , - , , . * • e. • w* • D
tions of Taxol and of its Side Chain Methylester in Aqueous ^ M^han,sm of the Ring Contraction Step ,n Vitarnui BI2
and Non-Aqueous Solution. Williams, H J.; Scott, A. I.; Biosynthesis: The Origin and Subsequent Fate of Oxygen
Dieden, R. A.; Swindell, C. S.; Chirlian, L. E, Francl, M. M.; Functionalities in Precornn-3x Spencer, J. B ; Stolowich, N.
Heerding, J. M.; Krauss, N. E. Tetrahedron 1993, 49, 6545. ^; ,Santan^er' P; /•' Picf™. ^^T^'.Q^ 7,°* Tom !

b Takaton, K.; Scott, A. 1.7. Am. Chem. Soc. 1994, 776, 4991.
311. Re-routing Nature. Scott, A. I. Chem. in Britain 1993, ,,,,, „ .. TT , TTT „ , . , „, ,.,- , „.,
?9 687 Studies on Uro gen III Synthase with Modified Bilanes.

' Pichon, C.; Atshaves, B. P.; Xue, T.; Stolowich, N. J.; Scott,
312. Synthesis of Oxa Analogs of Porphobilinogen (PBG) as A. I. Bioorg. Med. Chem. Lett. 1994, 4, 1105.
Probes for Mechanistic Studies of PBG Deaminase. Danso- ,-_ ,„ „ . ,, , , ., ., x, . . ,., .. fT-. u o c c t t A T D i r\ T r i j inn-i An 327. 19-Bromo-l-Hydroxymethylbilane, a Novel Inhibitor ofDanquah, R. E.; Scott, A. I.; Becker, D. Tetrahedron 1993, 49, ,,, TTT „ ,, J „•: , J „ ... o r, r^ojo/1 Uro gen III Synthase. Pichon, C.; Atshaves, B. P.; Danso-

Danquah, R.; Stolowich, N. J.; Scott, A. I. Bioorg. Med.
313. Biosynthesis of Vitamin B12: Discovery of the Enzymes Chem. 1994, 2, 267.
fo r Oxidative Ring Contraction and Insertion o f t he Fourth .,,„ , „ _ • •_ / - . - n r - - j o u - c
Methyl Group. Scott, A. I.; Roessner, C. A.; Stolowich, N. J, ^28. Towards the Genetically Engineered Synthesis of
Spencer, J. B.; Min, C.; Ozaki, S.-I. FEES Lett. 1993, 331, Natural Products' Scott' A" L Chermstty & BlOlogy 1994, I, 24.
105. 329. Evidence for an Intermediate in the Enzymatic Forma-
01 / ) *, ,,• c *u • , o. ,- r . 01 tion of Uroporphyrinogen III. Pichon. C.: Atshaves, B. P.;314. Multienzyme Synthesis and Structure of Factor S3. Ct , . , K7

F , *V ** A T n *, j ^, .n«^ -> i«
n \ • c i n / ^ A C ^ I • u KI i A* u n Stolowich, N. J.; Scott, A. I. Bioore. Med. Chem. 1994,2, 153.Ozaki, S.-I.; Roessner, C. A.; Stolowich, N. J.; Atshaves, B. ' ' ' s ' '
P.; Hertle, R.; Miiller, G.; Scott, A. I. 7. Am. Chem. Soc. 330. Synthesis of the 2- Fluoro- 11-hydroxy Analog of Porpho-
1993, 775, 7935. bilinogen, A New Suicide Inhibitor of the Enzyme Porphobi-
- , , , - T t *• f " I T - J O T - * ur ^-u rv • linogen Deaminase. Wang, J.; Scott, A. I. Tetrahedron 1994,315. Interaction of 2.3,7,8-Tetrachlorodibenzo-p-Dioxm, ... °1R1

 &

12-O-Tetradecanoylphorbol-13-Acetate (TPA) and 17(3- '
Estradiol in MCF-7 Human Breast Cancer Cells. Moore, M.; 331. Recent Studies of Enzymically Controlled Steps in B,2
Narasimhan, T. R.; Wang, X.; Krishnan, V.; Safe, S.; Biosynthesis. Scott, A. I. CIBA Symposium 180 The
Williams H. J.; Scott, A. I. 7. Steroid Biochem. Molec. Biol. Biosynthesis of the Tetrapyrrole Pigments, John Wiley &
1993, 44, 251. Sons, Chichester, pp 285-308, 1994.

316. New Sesquiterpene a-Methylene Lactones from the 332. Fluorination of Pyrrolic Compounds with Xenon
Egyptian Plant Jasonia Candicans. Ahmed, A. A.; Mahmoud, Difluoride. Wang, J.; Scott. A. I. Tetrahedron Lett. 1994, 35,
A. A.; Williams, H. J.; Scott, A. I.; Reibenspies, J. H.; Mabry, 3679.
T. J. 7. Nat. Prod. 1993, 56, 1276. ,,- „ .. „ n . , „ ., . , D . , ,333. Genetically Engineered Synthesis or Precornn-6x and
317. Isolation, Structure, and Genetically Engineered the Complete Corrinoid, Hydrogenobyrinic Acid, an
Synthesis of Precorrin-5, the Pentamethylated Intermediate Advanced Precursor of Vitamin B,2. Roessner, C. A.;
of Vitamin B,2 Biosynthesis. Min, C.; Atshaves. B. P.; Spencer, J. B.; Stolowich, N. J.; Wang, J.; Nayar, G. P.;
Roessner, C. A.; Stolowich, N. J.; Spencer, J. B.; Scott, A. I. Santander, P. J.; Pichon, C.; Min, C.; Holderman, M. T.;
7. Am. Chem. Soc. 1993, 775, 10380. Scott, A. I. Chemistry & Biology 1994, 7. 119.



984 A. I. SCOTT

334. The Discovery of Nature's Pathway to Vitamin B12, A 25 Substrate with a Thioester. Nayar, P.; Stolowich, N. J.; Scott,
Year Odyssey. Scott, A. I. Tetrahedron 1994, 50, 13315. A. I. Bioorg. Med. Chem. Lett. 1995, 5, 2105.

335. Hydroxylation of Piperitone by Cell Suspension 347. Evidence for Conformational Changes in Escherichia
Cultures of Catharanthus Rosens. Hamada, H.; Fuchikami, cou Porphobilinogen Deaminase during Stepwise Pyrrole
Y.; Ikematsu, Y.; Hirata, T.; Williams, H. J.; Scott. A. I. chain Elongation Monitored by Increased Reactivity of
Phytochemistry 1994, 37, 1037. Cysteine-134 to Alkylation by W-Ethylmaleimide. Warren,
336. Gene Dissection Demonstrates that the Escherichia coli M- Gul> s- APlin' R- T- Scott> A- l-> Roessner, C. A.;
cysG Gene Encodes a Multifunctional Protein. Warren, M. O'Grady, P.; Shoolingin-Jordan, P. M. Biochemistry 1995, 34,
J.; Bolt, E. L.; Roessner, C. A.; Scott, A. I.; Spencer, J. B.; 11288-
Woodcock, C. Biochem. J. 1994, 302, 837. 34g ^ Efficient Synthesis of 3-Vinylpyrroles by Stille
337. Genetically Engineered Synthesis of Natural Products. Coupling Reaction of 3-Iodopyrroles with Vinyltributyltin.
Scott, A. I. /. Nat. Prod. 1994, 57, 557. Wang, J.; Scott, A. I. Tetrahedron Lett. 1995, 36, 7043.

338. Synthesis of Chiral Lactams as Templates for Enzyme 349. Overcoming Product Inhibition of S-Adenosyl-
Inhibitors: an Unusual Annulation in the Intramolecular L-methionine (SAM) Synthetase: Preparation of SAM on the
Wadsworth-Horner-Emmons Reaction. Shankar, R.; Scott, 30 mM Scale. Park, J.; Tai, J.; Roessner, C. A.; Scott. A. I.
A. I. Heterocycles 1994, 37, 1451. Bioorg. Med. Chem. Lett. 1995, 5, 2203.

339. Use of Montmorillonite Clay for the Synthesis of Linear 350 Fluorescence-Based Method for Selection of Recombi-
Tetrapyrroles and their Cycliztion to Uroporphyrinogens. nant Plasmids. Roessner, C. A.; Scott, A. I. BioTechniques
Pichon, C. Scott, A. I. Tetrahedron Lett. 1994, 35, 4497. 1995 J9^ 760

340. Towards a Total, Genetically Engineered Synthesis of -,-, „ , u i • c n i U I - A - J U,,.„ . D c ... , ; 0 , , -.'. , ̂ o-,, ' 351. F uoro-decarboxy ation of Pyrrolecarboxyhc Acids by
Vitamin B,2. Scott, A. I. Synlett 1994,11,871. T-T-T-r>A TIT- A ^ • * /- i o tu • r n12 ' 7 ' ' F-TEDA-BF4— A Convenient General Synthesis of Fluoro-
341. On the Duality of Mechanism of Ring Contraction in pyrroles. Wang, J.; Scott, A. I. J. Chem. Soc., Chem.
Vitamin B12 Biosynthesis. Scott, A. I. Heterocycles 1994, 39, Commun. 1995, 2399.
471.

352. Synthesis of a Novel Tetrapyrrolic Macrolactam and its
342. Cloning, Sequencing, and Expression of the Uropor- Activity Towards Uro'gen III Synthase. Pichon, C.; Scott, A.
phyrinogen III Methyltransferase cobA Gene of Propionibac- \ Reci frav. Chim. Pays-Bas 1996, 115, 1.
terium freudenreichii (shermanii). Saltier, I.; Roessner, C. A.;
Stolowich, N. J.; Hardin, S. H.; Harris-Haller, L. W.; 353. An Improved Procedure for the Epoxidation of Methyl
Yokubaitis, N. T.; Murooka, Y.; Hashimoto, Y.; Scott. A. I. /. Cinnamate Derivatives and Production of Acid Sensitive
of Bacteriology 1995, 777, 1564. Epoxides. Moyna, G.; Williams, H. J.; Scott, A. I. Synthetic
,., _ . „ , . . . ,. ... . Communications 1996,26, No. 11.
343. Overexpression in Eschenchm colt of 12 Vitamin B12

Biosynthetic Enzymes. Roessner, C. A.; Spencer, J. B.; Ozaki, 354. Diversity in Cyclic Sesquiterpene Production by Gossy
S.; Min, C.; Atshaves, B. P.; Nayar, P.; Anousis, N.; Stolo- pium Hirsutum. Williams, H. J.; Saltier, I.; Moyna, G.; Scotl,
wich, N. J.; Holderman, T.; Scott. A. I. Protein Expression and A. I.; Bell, A. A.; Vinson, S. B. Phytochemistry 1995, 40, 1633.
Purification 1995, 6, 155.

355. Absolute Stereochemistry of Precornn-3x and Its
344. Synthesis of Difluoroalkylpyrrolic Compounds from Relevance to the Dichotomy of Ring Contraction Mechanism
(Diethylamino) sulfur Trifluoride and Acylpyrroles. Wang, J.; in vitamin B12 Biosynthesis. Stolowich, N. J.; Wang, J.;
Stolowich, N. J.; Scott. A. I. Tetrahedron Lett. 1995, 36, 2389. Spencer, J. B.; Santander, P. J.; Roessner, C. A.; Scott, A. I.
345. Synthesis of (±)-(15E) & (15Z)-16-Oxa-2,3-oxidosqua- J- Am. Chem. Soc. 1996,118, 1657.
lenes. Park J.; Min, C.; Williams, H.; Scott. A. I. Tetrahedron ^ NMR and Molecu,ar Modding Study of the Conforma-
Lett. l!>!>5,3t>, i/iy. tions of Taxo] 2'-Acetate in Chloroform and Aqueous
346. Mechanism-Based Inactivation of Porphobilinogen Dimethyl Sulfoxide Solutions. Williams, H. J.; Moyna, G.;
Synthase: Substitution of Ketone Functionality in the Scott, A. I. /. Med. Chem. 1996, 39, 1555.

(Received in U.S.A. 2 March 1996)



Travels of an organic chemist 985

Biography

A. Ian Scott was born in Glasgow, Scotland in 1928 and
received B.Sc., Ph.D. and D.Sc. degrees from Glasgow
University. Following postdoctoral studies with M.S. Newman
(Ohio State University) and Sir Derek Barton (Birkbeck
College and Glasgow) and a lectureship at Glasgow Univer-
sity (1957-1962), he occupied chairs of organic chemistry at
U.B.C., Vancouver (1962-1965), Sussex (1965-1968) and
Yale (1968-1977) before moving to Texas A&M University
in 1977 where he is now Davidson Professor of Science and
Director of the Center for Biological NMR. His research
interests are concentrated at the interfaces of organic
chemistry, NMR spectroscopy and genetic engineering of
natural product biosynthesis.

His work has been recognized by numerous awards, including
the Corday-Morgan and Centenary Medals (Royal Society of
Chemistry), Ernest Guenther and A. C. Cope Scholar
Awards (American Chemical Society), the Bakerian Lecture
and Prize (Royal Society of London), the Gottlieb Medal
(University of Illinois), and most recently, the Tetrahedron
Prize. Dr Scott is a Fellow of the Royal Societies of London
and Edinburgh, the American Association of the Advance-
ment of Sciences, a member of the European Academy of
Arts and Sciences, and a Founding Member of the Yale
Sherlock Holmes Society.


