Caltech Chemistry 41c, Lecture 25

Amino Acids/Peptides
June 3, 2013

+ Determining the primary structure of peptides.
Edman & Sanger, MS-MS (closing thoughts).

+ Stapled peptides: a case study involving
solution-phase "Boc" peptide coupling chemistry.

Announcements

It’s time to prepare for our final exam! The take-home final exam questions will focus primarily on 41c material, but material from
earlier quarters is certainly fair game. You will be allowed to only use the following when working your final exam: a calculator,
molecular models, Loudon’s text & solutions manual, and any class notes associated with 41a-c. A final exam review session will take
place on Friday, June 7t from 4-5:30 PM in Crellin 151.

Be sure to provide course feedback via the Teaching Quality Feedback Report (TQFR) system, which opens today.

TA Office Hours: Mon 7-8 pm: Rob Craig - 302 Schlinger (x4056); Tue 3-4 pm: Kelly Kim - 302 Schlinger (x4047); Tue 7-8 pm: Corey
Reeves - 302 Schlinger (x4056); Wed 5-6 pm: Adam Boynton - 139 Noyes (x3202); Wed 8-9 pm: Ben Suslick (UTA) - Lloyd Lounge; Thu 8-
9 pm: Evan Zhao (UTA) - Fleming Lounge; Thu 9-10 pm: Crystal Chu - 202 Schlinger (x3634); Sun 3-4 pm: Chung Wan Lee - 302 Schlinger
(x4056).

Suggested Problems for Chapter 26: 26.42, 26.46, 26.48, 26.62(a-g), 26.66(a-d), 26.70.
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Olefin Metathesis - A Tool for Modifying Biological Structures
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Olefin Metathesis - A Tool for Modifying Biological Structures
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Olefin Metathesis
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Typically a thermodynamic equilibrium process
The reaction produces a new carbon-carbon double bond

a-Helix Cyclization Approaches
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+Chemical tools for promoting helicity in short peptides.
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RCM-Constrained Peptide Helices-Grubbs Lab
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X-Ray Crystal Structure Reveals 3,5-Helical
Structure for Homoserine-derived System

X-ray diffraction
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RCM-Constrained Peptide Helices- Grubbs Lab
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Activation of Apoptosis in Vivo by a Hydrocarbon-Stapled BH3 Helix

RCM-modified peptides have/are:
Enhanced helicity
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"We used a chemical strategy, termed hydrocarbon stapling,
to generate BH3 peptides with improved pharmacologic properties.”

Verdine, et al. Science, 2004, 305, 1466.
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- PAINTS AND COATINGS
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a impel green innovation P28
H STARTING SALARIES

The 2007 job market was
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STAPLED PEPTIDES
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ALRN-5281 passes first clinical trial
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ALRN-5281 is a proprietary, long-acting growth-hormone-releasing hormone
(6HRH) agonist for treating orphan endocrine disorders, including adult
growth hormone (GH) deficiency and HIV lipodystrophy, as well as broader
patient populations involving a wide variety of metabolic/endocrine disorders.
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Planning the Solution-Phase Synthesis of Helen's Peptide

o N NQ&H N%f%” NQ&H OMe
o "o o " o

;
NI

Planning the Solution-Phase Synthesis of Helen's Peptide

>L )OL H O H lo H O
o N\)]y” Nﬁ” N\)ﬁzm OMe
o "o o LM o

C-terminal ester
(purchase)




Caltech Chemistry 41c, Lecture 25

Planning the Solution-Phase Synthesis of Helen's Peptide

Non-standard amino acid
(Aib)

o N NQJ%H N%J%H NQ&H OMe
o "o o " o

C-terminal ester
\ / (purchase)

Planning the Solution-Phase Synthesis of Helen's Peptide
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Serine allyl ethers
(install before peptide couplings)
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Planning the Solution-Phase Synthesis of Helen's Peptide

Non-standard amino acid
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X*Iﬁg L;Xﬂ; ove

N-terminal Boc group ﬁ K
(purchase) C-terminal ester
(purchase)

Serine allyl ethers
(install before peptide couplings)

Helen's Peptide Begins at the C-terminus
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Coming attractions (Chapter 26):
DCC was invented to make B-lactam syntheses possible
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J.C. Sheehan
MIT
-synthesized penicillin for the first time
-invented DCC as a mild dehydrating reagent

Dorothy Crowfoot-Hodgkin
Oxford, 1964 Nobel Laureate
-established the structure of B-lactams
using X-ray crystallography

Carbodiimide-Based Amide Couplings
Mechanism in the absence of HOBT:
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Carbodiimide-Based Amide Couplings

Mechanism in the presence of HOBT:

A Survey of Typical Carbodiimide Coupling Reagents
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NMR is Used for E/Z Alkene Analyses
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"Facile and E-Selective Ring-Closing Metathesis Reactions in 3,y-Helical
Peptides: a 3D-Structural Study." AK Boal, | Guryanov, A Moretto, M
Crisma, E Lanni, C Toniolo, RH Grubbs, DJ O’Leary. J. Am. Chem. Soc.
2007, 129:6986-6987.
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