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Basic Information

Name: David W.C. MacMillan
(Mar 1968–）

Birth
Location:

Bellshill, Scotland

Title: Scientist

Affiliation: Princeton University

Honors: Nobel Prize in Chemistry (2021) Fellow of the Royal
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Medal in Chemistry

1. Introduction

David W.C. MacMillan is a Scottish-born American chemist renowned for his pioneering work in the field of

asymmetric organocatalysis. Born in Bellshill, Scotland, in 1968, MacMillan earned his undergraduate degree from

the University of Glasgow and completed his Ph.D. under Professor Larry Overman at the University of California,

Irvine.  He began his independent academic career at the University of California, Berkeley, before moving to

Caltech, and ultimately to Princeton University, where he currently holds the James S. McDonnell Distinguished

University Professorship of Chemistry.

2. Scientific Contributions

MacMillan is best known for co-founding the field of asymmetric organocatalysis, a transformative area of

research in synthetic organic chemistry that uses small organic molecules as catalysts to drive stereoselective
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reactions.  This work addressed a fundamental limitation in asymmetric synthesis—developing metal-free,

environmentally benign, and highly selective catalytic processes. In 2000, he introduced the concept of iminium

catalysis and demonstrated its utility in a wide range of enantioselective transformations.

His group’s development of organocatalytic Diels-Alder reactions, Michael additions, and various cascade

processes has revolutionized how chemists approach complex molecule construction, especially in

pharmaceuticals and natural products synthesis.  The simplicity, robustness, and sustainability of

organocatalysts have positioned them as essential tools in both academic and industrial laboratories.

In addition to organocatalysis, MacMillan has made significant advances in photoredox catalysis, integrating

visible-light activation with organic catalysis to enable previously inaccessible transformations.  This innovative

chemistry has opened new avenues in C-H functionalization, radical coupling, and medicinal chemistry. His work in

this area has enabled the synthesis of molecules with applications in drug development, agrochemicals, and fine

chemicals, further expanding the versatility of catalytic systems in green chemistry.

MacMillan has also explored dual catalysis approaches, combining organocatalysis with transition metal catalysis

to enable novel reactivities. This strategy has been instrumental in overcoming synthetic limitations and designing

tandem catalytic cycles that streamline multi-step syntheses. His research continually seeks to improve reaction

efficiency, reduce waste, and promote sustainability in chemical manufacturing.

MacMillan’s approach to catalysis emphasizes modularity and accessibility, often using readily available reagents

and inexpensive starting materials.  This has democratized complex synthetic methods, allowing laboratories

across the world to adopt high-level enantioselective protocols without needing specialized equipment or costly

metal catalysts. His lab also focuses on kinetic and mechanistic studies to deepen the theoretical understanding of

catalytic cycles, enabling predictive control over stereochemistry and reactivity. These investigations bridge

fundamental and applied chemistry, enhancing both academic insight and industrial utility.

3. Impact and Recognition

MacMillan’s work has been widely recognized for its creativity, utility, and environmental significance. In 2021, he

was awarded the Nobel Prize in Chemistry, shared with Benjamin List, for the development of asymmetric

organocatalysis.  He is also a recipient of the Wolf Prize in Chemistry (2021), the Benjamin Franklin Medal,

and was elected Fellow of the Royal Society (FRS).

His contributions have had far-reaching implications in the development of safer, more sustainable chemical

syntheses. Organocatalysis now represents a core strategy in synthetic design, impacting pharmaceuticals,

agrochemicals, and materials science.

4. Mentorship and Influence
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Beyond his scientific output, MacMillan is known for his exceptional mentorship and advocacy for collaborative,

interdisciplinary science. Many of his former students and postdocs hold faculty positions across the globe. He also

co-founded the Princeton Catalysis Initiative, aimed at fostering synergistic research across departments.  The

initiative supports innovative research collaborations at the interface of chemistry, biology, materials science, and

engineering.

His leadership and vision have inspired a generation of chemists to think creatively and responsibly about chemical

synthesis. He frequently speaks on the future of chemistry and the importance of diversity and mentorship in

science, highlighting the social dimensions of academic and industrial research. Through outreach efforts and

keynote lectures, MacMillan continues to influence both policy and education in the chemical sciences.

Further Reading

MacMillan, D. W. C. "The advent and development of organocatalysis." Nature 455, 304–308 (2008). TED Talk by

David MacMillan: "The future of chemistry"

References

1. David W.C. MacMillan - Nobel Prize in Chemistry 2021. The Nobel Prize. Retrieved 2025-4-3

2. The MacMillan Group. Princton University. Retrieved 2025-4-3

3. David W. C. MacMillan; The advent and development of organocatalysis. Nat.. 2008, 455, 304-
308.

4. Kateri A. Ahrendt; Christopher J. Borths; David W. C. MacMillan; New Strategies for Organic
Catalysis: The First Highly Enantioselective Organocatalytic Diels−Alder Reaction. J. Am. Chem.
Soc.. 2000, 122, 4243-4244.

5. Bryon Simmons; Abbas M. Walji; David W. C. MacMillan; Cycle‐Specific Organocascade
Catalysis: Application to Olefin Hydroamination, Hydro‐oxidation, and Amino‐oxidation, and to
Natural Product Synthesis. Angew. Chem. Int. Ed. Engl.. 2009, 48, 4349-4353.

6. David W. C. MacMillan; Abbas M. Walji; Strategies to Bypass the Taxol Problem. Enantioselective
Cascade Catalysis, a New Approach for the Efficient Construction of Molecular Complexity.
Synlett. 2007, 2007, 1477-1489.

7. Christopher K. Prier; Danica A. Rankic; David W. C. MacMillan; Visible Light Photoredox Catalysis
with Transition Metal Complexes: Applications in Organic Synthesis. Chem. Rev.. 2013, 113,
5322-5363.

[12]



David W.C. MacMillan | Encyclopedia.pub

https://encyclopedia.pub/entry/58083 4/4

8. Megan H. Shaw; Jack Twilton; David W. C. MacMillan; Photoredox Catalysis in Organic
Chemistry. J. Org. Chem.. 2016, 81, 6898-6926.

9. Amy Y. Chan; Ian B. Perry; Noah B. Bissonnette; Benito F. Buksh; Grant A. Edwards; Lucas I.
Frye; Olivia L. Garry; Marissa N. Lavagnino; Beryl X. Li; Yufan Liang; Edna Mao; Agustin Millet;
James V. Oakley; Nicholas L. Reed; Holt A. Sakai; Ciaran P. Seath; David W. C. MacMillan;
Metallaphotoredox: The Merger of Photoredox and Transition Metal Catalysis. Chem. Rev.. 2021,
122, 1485-1542.

10. Nobel Prize in Chemistry 2021. The Nobel Prize. Retrieved 2025-4-3

11. Professor David MacMillan FRS. The Royal Society. Retrieved 2025-4-3

12. Princeton Catalysis Initiative. Princeton University. Retrieved 2025-4-3

Retrieved from https://encyclopedia.pub/entry/history/show/129809


