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Erythromycin A (Part 1)

Taber, D. F.; Saleh, S. A. J. Am. Chem. Soc. 1980, 102, S085.
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Gelsemine (Part 1) (Overman)

Baeyer-Villiger oxidation:
Lycopodine (Stork)
Prostaglandin Fragment
Estrone (Grieco)

Verrucarol (partial)
Ligularone
Eucannabinolide New
Bllobalide (Corey)
Ginkgolide B

Reserpine (Stork)
Vineomycinone B2, Methyl Ester
(Falck)

Latrunculin B New
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Ligularone

Jacobi P. A Waker, D.G J Am Chem. Soc 1981, 103

Bakkenokde (77-40)
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J. Am Chem Soc 1977, 99, 545)

Fastigiatine

Fawcettimine
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Fichtelite

Flavocarpine

Fluostatin C

FR-900848

Frullanolide

Fukinone

Fulvoplumierin

Fumagillol

Galbulimima Alkaloid 13 (Mander)
Galbulimima Alkaloid 13
(Movassaghi)
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Gelsemine (Hart)

Gelsemine (Part 1) (Overman)
Gelsemine (Part 2) (Overman)

Reference:

Reactions:

v(ﬁ:uBr-SMe»;. THF l /I\'L‘

73% this isomer

{total of 8 isomers seen) T il

W
w J\

: 73%
H

Boat

ey /.- : \
H 0 H

Chair transition state preferred

Fichtelite

Total synthesis of Fichtelite:

Taber, D. F,; Saleh, S. A. ). Am. Chem. Soc. 1980, 102, 5085. DOI

Birch alkylation « CarboxAcid enolate+Alkyl-X « Alkyl-X+Enolate « Cu-Vinyl+Enone + ConjAdd Cu-
Vinyl * Aldol-Li = Enone * Ketone enolate+Aldehyde + Cu-Me+Enone * ConjAdd Cu-Me +
Mechanism « Hydrogenation alkene + Alkyl-OH — Alkyl-H(2°) « Diels-Alder, Intram, Ene *
Cyclohexane * Bicyclo(440) « Ketone — Alkyl-OH « Sulfamic ester » Decarboxylation B-keto acid *
EnolEther — Ketone *
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1H Shift 6.4 - sp? Carbons JOC 1967, 939 i ) 2
31P Shift 6.5 - One-bond JCH) ' N : JACS 1965, 2668 JACS 1965, 386 U Lists of Total Syntheses (Reaction
77Se Shift 6.6 - Two, three-bond JCH) Anisotropy of Halogens. Protons PosVuoned near lone-pair bearing atoms s‘uch as the haloge‘ns generally s Schemes are included)
6.7 - Long-range JCH) phenanthrene examples below. In dichloro[2.2]paracyclophane the proton adjacent to the chlorine on the otf
13C Coupling 6.8 - Assignment chain are substantially downfield of the other protons. Interpretation of these A6 values is complicated by the | Chemical Data
19F Coupling atoms, which can cause geometry and orbital distortions that also affect the chemical shifts. o Nucleophile/Electrophile
ey Carbon Data (CDATA) Reactivi
31P Coupling eactivity
10.4 - C-13 Shift data ) st T
Exams, Problems 10.5 - J(C-H) data 864 H . H X & As EHON S4BT AW o Solvents
e 10,6 -J(C-C) data O H 864 B H B ~ o Periodic Tables
Exam 1 (2012), Answer F 915 0 51 c| 0 542‘H O
2222231?)’ s Multinuclear NMR OO OO Cl 96 096 1.3-Diaxial interactions with halogens (and Spectroscopy Resources
Exam 2 (2012), Answer . Br 083 119 other similar substituents like SPh and
Exam 2 (2013), Answer 7.1 - Nuclear properties ASV MRC 1989, 13 SePh) cause substantial downfield shifts o @General
Exam 3 (2010), Answer Tet 1969, 4339 | 99 146 Grenier-Lustalot Org. Magn, Reson. 1977, 10, 92
Exam 3 (2012), Answer
Exam 3 (2013), Answer Summafy _____ Clicx for full Spectrum o General NMR
Pl e e Fundamentals T
Problem Set 5: Answer ('ﬁ-'\ Shifted downfield >0.5 o NMR Data
Problem :et 7, Answer 7.2 - Effects on H, CNMR ¥ ppm by proximity to the
Problem Set 8 answer (partial) hushuduatonkaatanl i
Problem Set 9, Answer Cl 30 20 10 O Hz o Muﬂlnudear NMR Data
Problem Set 10 (2014) Answer 100% Spin 1/2 Nuclei
e oy, | Low Abundance Spin 1/2 Nucei il 5 P
ZZE:Z: Zz: :2 :ig:i: ::sz: Size of J for Spiﬂ 1/2 Nuclei vt ot b v b b ot bt bt o b e b o UV Specll‘oscopy
Problem Set 13 (2013), Answer Second Order Effects 70 69 6.8 6.7 mes'e 6.5 6.4 6.3

Problem Set 13 (2014) Answer

Exercise: Assign all of the protons in the NMR spectrum below.
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Total Synthesis of Natural Products Dojo

Prof. Dirk Trauner (New York University) group's Total syntheses problem sets
"Synthesis Club Roadmap Problems" by German Cancer Research Center
"Synthesis Workshop™ by Dr. Matthew Horwitz: an open access video podcast, including four complementary modules - Total
Synthesis, Named Reactions, Research Spotlights, and Culture of Chemistry

o University of Utah, Dept of Chemistry Synthesis Club: provides students a platform to hone their presentation skills and get

Natural Product Syntheses (Hans Reich's Coliection - DOC)
Totally Synthetic Blog (by Docherty/Taber)

re included)

exposure to relevant synthetic topics outside the focus of their research project(s)

Chemical Data

Info on pKa values, nucleophile/electrophiles, A-values, solvents, physical constants, etc.

e A-Values (Hans Reich's Collection - DOC)

e Organoboron Chemistry

e pKa Values (Water, DMSO, gas phase) (Hans Reich's Collection - DOC)
e Properties of Common Organic Compounds (Steven Murov)

Nucleophile/Electrophile Reactivity

e Bond Energies and Bond Dissociation Energies (Prof. William Reusch, Michigan State University)
* Bond Dissociation Energies (Prof. Armen Zakarian, University of California Santa Barbara)
e Bond Dissociation Energy Estimator by the National Renewable Energy Laboratory (NREL)
e Electronegativities of Elements-Periodic Table (Hans Reich's Collection - DOC)

Carbonyl Chemistry 2% % o % o Nomenclature o Database of Nucleophilicities and Electrophilicities i g . . 1
Fundamentals of Organic Chemistry »  General Info i e - o iliochaniin o Mayr's Reactivity Scales Poster 2020 Common Solvents Used in Organic Chemistry: Table of Properties
Named Reagents LT e i o Owmeials ook o Mayr's Reactivity Scales Poster 2016
& HERECE o - o Reactivity Scales for Organocatalytic Reactions Poster Boiling melting densit Dielectri flash
Named Rules and Effects Electronegativities - o ° Organic Compound Special Solvent & Formula® MW$S Point v point o (Z;I;:L}; & Solubility? & C:;:fa;ltc , 9 point $
Links o o y = o
Natural Product Syntheses Electron Pushing 5% Types SOIVe nts “ (°C) (*C) (*C)
MR Info/Data Normenclature : o Databases 3 Eolir Proderies Tabia glycerin C3HgO; 9209 290 1738 1261 Miscible 425 160
. _ Series "Sessions" Point "Hans Reich 13C Shifts" | diethylene glycol C4H1g03  106.12 246 -10 1.1197 10 31.8 124
Organometallic Chemistry > Value: 13,482 (9%) hexamethylphosphoramide
General Info o
Pericyclic Reactions o A Ckn OWI e d g ments (HMPA) CeH1gN3OP  179.20 2325 1.2 1.03 Miscible 2 e 105
Organolithium Reagents T N-methyl-2-pyrrolidinone
pKa Hans Reic;%BCShifts 15%  Dr. leva L. Reich (NMP) CHsHgNO 99,13 202 -24 1.033 Miscible 32 91
Reactive Intermediates . . . e
 DOC Officers: Scott Sieburth, Rob Maleczka, Lisa Marcaurelle ethylene glycol C,HgOy 6207 195 -13 1.115 Miscible 37.7 111
Reduction and Oxidation e —— Lo : : - dimethyl sulfoxide (DMSO) ~ C,H¢OS ~ 78.13 189 18.4 1.092 Miscible 47 95
g% * University of Wisconsin Faculty/Staff: John Moore, Jennifer Schomaker, Sam Gellman, o e ' : :
® Users Tehshik Yoon, Judith Burstyn, Tatum Lyles, Kaitlyn Moore, Alan Silver, Daniel Weix i Ztrllll;l(etlﬁer; R BIes CeHi403 13417 162 -68 0.943 Miscible 7.23 67
2,000 . OQD Board Members: Amanda Jones, leva Reich, Wayne Goldenberg, Kevin Jantzi, ;hmfsthy_l(-l . C:HNO  73.09 153 -60.48 09445 Miscible 3825 58
Kristopher Kolonko, Debra Saez, Ryan Stowe h"““a“‘:hel(hMF})l
. _ _ _ . examethylphosphorous e i
« CCHF: Prof. Huw Davies, Dr. Rio Febrian and Dr. Rachel Hall for their support with the VOS triamide (HMPT) Setpeks Ut Ll =t s Eche L 20
.65 e VOS supporters and speakers: including both academic and industrial institutions o-xylene CgHip 10617 144 -25.2 0.897 Insoluble 2.57 32
VH oOth David E 3ill R h for M <a. Robert H m-Xylene CgHyp 106.17  139.1 -47.8 0.868 Insoluble 237 21
thers: David Evans, Bill Reusch, Jenniter Muzyka, Robert Hanson p-xylene CgHjp 10617 1384 133 0.861 Insoluble 227 27
chlorobenzene CeHsCl 112.56 P37 -45.3 1.1058 0.05 5.69 28
2021 2022 D O C Vi rt u a I Sy pos i a acetic acid C,H40,  60.052 118 16.6 1.0446 Miscible 6.20 39
1. Reduction and Oxidation 3 : 3 . .
5. Recognizing Redox Reactions Red UCthI‘\ and Odeatlon Date Speakers Zoom (Live) YouTube Live DOC web Steven Silverman
and Reagents Oxidation with N-Sulphonyl Oxaziridines (estimate) replays Merck
3. Oxidation State of Organic } — - erc
Molecules. Oxaziridines with elecron withdrawing groups on nitrogen behave as electrophilic oxygen-transfer reagel 17-Mar-2021 | Michael W'!I'S (Qxford) 'g ﬂ 232 120 1270 Karl Hansen @asymtmm
4. Reductants and Oxidants o - | | Ryan Shenvi (Scripps — La Jolla) . B Praxis Medicines
5. Principal Classes of Reducing Applications of Oxaziridines in Organic Synthesis, $0:Nsu-3001 | Careiine Blak P E 210 120 472 .
Agents Davis, F. A; Sheppard, A. C. Tetrahedron 1989, 45, 5703. e aroline Blakemore (Pfizer) ! @karlthechemist Scott Baglet
6. Catalytic Hydrogenation Asymmetric Hydroxylation of Enofates with N-Suffonyloxaziridines, Mary Watson (Delaware) E Pfizer
7. Aluminum Hydrides Davis, F.A.; Chen, B.-C. Chern. Rev. 1992, 92, 919. 19-Sept-2021 | Osvaldo Gutierrez (TAMU) Teaih ) 65 40 196
8. Boron Hydrides Rob Britton (Simon Fraser) @bagphos
9. Silicon Hydride Reductions  Oxidation of chiral enolates: D. A. Evans, M. M. Morissey, R. L. Dorow, /. Am. Chem. Soc., 1985, 107, 4346. :
10. ;n Hy(:rIIBde R:dRu;t'loTs 20-Oct-2021 | Martin Eastgate (BMS) 150 100 594 o A talks f lead in O ic Ch ist
11. annyi-base adlca 0] o} (0] O (0] o) o) 0 . 4
Cyclizations MN ki e s A - Sophie Rousseaux (Toronto) pen ACCEesSS 1alKs 1Trom ieaders In vrganic emisiry
12. Dlssolv.ing Me.tal Reduct.ions T \/ )_(P il )_(P 17-Nov-2021 | Rebecca Lalonde (Reed)* 110 70 514 OH
13. Reductions with Hydrazine = e 8 \ " " Miles Johnson (Richmond) * « Over 20,000 cumulative views since beginning of program Molnupiravir H
14. Principal Classes of Oxidizing 50 yield (416 86% yield (94/6 dr) Joff Jonson (Hope) * . . . . 0 @) N__N
Eﬁageqts . Crimmins /. Am. Chemn. Soc, 2000, 122, 8453. / . No cost or pre-registration required — view on Zoom or YouTube o Tj
15. Chromium Oxidants 19-Jan-2022 | Nicholas Ball (Pomona) * 120 90 (Actual n/a . . =
16. Ruthenium Oxidants e Gt Nevago (Zurid)\) ( ) . Started in 2018 and presented 6-7 times per year \%o’\g
17. Manganese Oxidants : : sl : ; \ i
18. Palladium Oxidations — 5/%@ 16-Feb-2022 | Hans Renata (Scripps — FL) 160 90 (Actual) n/a * Showcasmg a broad_range of hlgh Impa.Ct ChemIStrY Seminars Hd "OH
19. O’Sdations with :vperva'ent ’ B e Mark Levin (Chicago) . Key knowledge sharing mechanism during pandemic lockdowns
lodine Compounds . . . . .
20. Oxidation with DMSO Asymmetric Oxygen Transfer: F. A. Davis, et al,, JOC, 1990, 55, 3715; TL, 1991, 32, 7671 Stats as of Feb 10, 2022 YT live traditionally ~ 60-70% of Zoom viewership 2022 YT is actual viewership rounded to nearest 10 * = PU| Professor o V|deos arch |Ved On||ne for DOC member V|eW|ng
21. Sulfoxide and Selenoxide syn-
Ellr-'nlne'ltlons. . - rThis reagentis also effective for H H R (I >
22. Oxidation with Selenium ONa 5 (0] OH asymmetric oxidation of sulfoxides: Davis Mark ondarl ans enata TOdd Hyster ' ‘
Dioxide = > S \LAM Chem Soc T9% 174 100 Corteva Agriscience Scripps Research - Florida Cornell \W}
23. Oxidations with Quinones oY j\/ L YY4
24. Oxidation with Peroxides — o 2 / ¥ R . :
25. Oxidation with Peracids Met CAmPROrOXEZNAN® Mo  g5% ce FETACTIOIERE P N & chrgig:! e Jennifer Schomaker Patrick Fier
26. Oxidations with Dioxirane 61%. 95% ee . . 0 Merck P
27 Oxidation with N-Sulphonyl  Breynolide: Smith JACS, 1981, 713, 4037. DO Wisconsin NH 0'0 MERCK
Oxaziridines . 1
28. Singlet Oxygen Cristina Nevado 0
29. Oxidation with Ozone 9104 University of Zurich L
30. Osmium Tetroxide H ‘::“N
31. Lead Tetraacetate 1. KHDMS, THF, -78° H. . . . Taeqgvyo Lee
32. NitroxyI-Based oxidants 2. Camphor oxsziridine RO ... . NIChOIaS Ba" Mark LeVIn le Jarvo Pfizegry
33. Summary of Functional Group Pomona College University of Chicago Univer: Sfty of California — Irvine @P ﬁzer

Transformations

' Hydrogen cyanide

Hydrohalic acids

: Hydrocarbons

Hydroxylamines, Hydroxamic Acids
| Imidazoles (N-H)

Imidazolium

Imine

| Imides

' Indene

| Indole (N-H)

Isocyanide

Inorganic Acids

I Ketones
Ketones, beta-di

| Lactams (C-H, N-H)

' Lactones

Malonic Esters

Malononitriles

Mercaptans (S-H)
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Bordwell pKa Table

Malonate Esters
(0] (e}

EtOJ\rU\OEt
X

X= H
*NMe,
+Py

O o

B-Diketones
O O
16.4% X
11.8% X=H
5.6% Me
Et
Ac

MeO)J\x(lkOMe 0 0

X= 15.94
-
CF, 10.8
X
NP ;
Me
O)QO Ac
X= H 7.38 (0] 0
Me 7.4% \]\::/'/
Malononitriles
Ns N o 0
Qc\rc’/
R
R= H b B By
Me 12.4"3 O O
Ph 4.2
pCICH, 3.1 Eto)j\/u\
pMeOCgH, 5.6
tBu 13.2
NH, 13.7%4
NMe2

13.3%
15.14?
15.3%

8.6%

13.4%?

11.2%
11.38
9.8%

10:3%

18.2%

14.2%

R = £-C H(CH.),Si
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