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Chem. Rev. 2005, 105, 4730-4756)

Informative Reviews and Books

Johnson J., Chem. Rev. 2005, 105, 4730-4756
(Detailed overview of the history and biosynthesis)
Johnson W., Acc. Chem. Res. 1968, 1, 1
(review of the polyene chemistry developed by
Johnson until 1968 including previously unpublished results)
Johnson W. Bioorg. Chem 1976, 5, 51
(Review of the polyene chemistry developed by Johnson
between 1968-1976 including previously unpublished results)
Van Tamelen Acc. Chem. Res. 1968, 1, 111
(Review of the polyene chemistry developed

by Van Tamelen up to 1968)

Org. Biomol. Chem., 2016, 14, 5454-5467
(Enantioselective polyene cyclization methodology)

Comprehensive Organic Synthesis I, Volume 3
Chapter 3: Polyene Cyclizations, Snyder

Radicals in Organic Synthesis Volume 2: Applcations

Classics in Total Synthesis, Chapter 6

Nobel Prizes related to the Polyene Field

Bloch- 1964 in Medicine for discoveries
in the mechanism and regulation of
cholesterol and fatty acid metabolism

for discoveries in the stereochemistry
of enzymatic reactions

Goldstein and Brown- 1985 in Medicine for
discoveries in the regulation of
cholesterol metabolism

Disclaimer:

Cornforth and Prelog- 1975 in Chemistry E

The field of polyenes is quite rich and expansive;

This document serves only to provide a reader
with a taste of the polyene reaction and its utility.
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History- The Origin of the Stork-Eschenmoser Hypothesis

=z = Me . .
In 1917 R. Robinson proposes the idea that squalene
HOOC | A could be the biogenic precursor of cholsterol
Vs.
Arachidonic Acid Squalene Chem. Rev. 2005, 105, 12 4730-4756
1934- Robinson's Proposal 1945- Bloch-Woodward Proposal
Me ® Rat
M
N 14CJ\OH —> '4C.labeled cholesterol
Me Me Me
Me Me Me
Me Me "The close agreement between postulated and observed isotope distribution
Me Me Me is perhaps the most convincing evidence that a 2- carbon compound is the principal if
not the sole building block of cholesterol”
Me Me

J. Biol. Chem. 1942, 145, 625-636
J. Biol. Chem. 1945, 159, 45-58
J. Biol. Chem. 1950. 183, 33-46

J. Biol. Chem. 1953, 200, 135-144

H,CrO, o

o
Mo+ t4c 13
14c” “OH 14c”“~OH
18 19

HO
known decomposition procedure

cholesterol Angew. Chem., 1931 44, 874

cholesterol
Chem. Ind. (London) 1934, 53, 1062

1936- Linstead's demonstration of the 1,5 diene cyclization
"In order to verify the general hypothesis, | attempted to demonstrate the
formation of squalene from labeled acetate in the shark, an animal species

OH Me :
Me OH H3P°4 : Wwhich, for reasons yet unknown, accumulates this hydrocarbon in unusually
=/ or = ‘large amounts. The project involved an excursion into comparative biochemistry
I I 140°C trans-  for which the Biological Station in Bermuda was chosen. Experimentation

89% Not observed with intact sharks or with the lipid-rich shark liver posed, however,

J. Chem. Soc. 1936, 470 considerable technical difficulties and I failed in the desired objective”

J. Chem. Soc. 1937, 1136

Chem. Rev. 2005, 105, 12 4730-4756 J. Chem. Soc. 1937, 1140 -Konrad Bloch, Nobel Lecture, Dec 11,1964
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1950- Barton Proposes a relationship between Descrete Charge delocalized Charge delocalized
a steroid's conformation and its diastereoselective transformation . Carbocation Syn-addition anti-addition
: ©O0Ac
m‘/E E= equitorial E ® R R @,OAc 1 g
p P= polar (what we now call axial kﬁ\/ﬁ W' 71~R
Barton finds that chair conformations with substituents ‘ ! !
. s o . ' H H
in the equitorial position are more thermodynamically stable !
Experientia 1950, 6, 316 ' l l
1951- Stork Proposes anti- addition of a donor olefin low High diastereoselectivity High dia_stedreosltlelectivity
. L. trans-decalin cis-decalin
and a proton across a double bond diastereoselectivity (untavorable sym addltion) (favorable anti- addition)
H,SO, HO,C HO,C Me Products were characterized based on
H02C - f
Me 10% Me H.SO Me the comparison with
g 294 - ~Me the degredation product of a known compound
low yield Me'
H But there was a problem!
BF3'OEt2 cis- decalln cis-decalin?
35% observed?
BF3‘OEt2
+ J. Am. Chem. Soc. 1951, 73, 4748

35% Chem. Rev. 2005, 105, 12 4730-4756

1954- Schinz and Eschemoser present cyclization evidence that suggests

In 1957- (6 years later) Eschenmoser and Stork publish
Gy ) P an anti-carbenium addition to an olefin (or possibly a carbonium intermediate)

a joint paper revising the isolated decalin products

: Me 1. HCO,H (
Me COH Me CO,H - 2 Me H co_|@
. > Me
Me e e ' d.//\ CO-H CO,H
! Me 2. deformylate ~—OH 7 non-classical
Me : anti-addition Me [
H ' E-alkene H Mo Carbonium
' trans
Correct assignment are the trans- products CO,H CO-H or
Suggests a mechanism proceeding through the . Me / 1. HCOH Me =2
i age . ! < —
anti- addition mechanism ' - 2 d | OH H meCO2H concerted anti-
' Me . deformylate I
: ti-additi Me H--/ 7 addition
Helv. Chim. Acta 1957, 40, 2191 (in German) ' anti-aadition Cis H
Chem. Rev. 2005, 105, 12 4730-4756 . Z-alkene ?]/

These results and others by Stork and Eschenmoser
would lead to the Stork-Eschenmoser Hypothesis;
the stereospecific anti-parallel addition of a
carbenium ion and olefin to an alkene

The results of these experiments implied a cyclic,
possibly chair-like transition state with trans-anti-trans relationship

Helv. Chim. Acta 1954, 37, 964 (in German)
Chem. Rev. 2005, 105, 12 4730-4756
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William S. Johnson
Olefinic Cyclizations. VII. Formolysis of cis- and trans-5,9-Decadienyl p-Nitrobenzenesulfonate and of Some Isomeric Monocyclic Esters

1. HO,CH, (_) 1. HO,CH, OH
X NaOZCH : OH : | NaO,CH elim.
| ' | > + _ products
ONs 2. Formolysis ' ONs 2. Formolysis / H
35% 12% ' 56% 16% 13%
Trans olefin gave trans decalin exclusively, Cis gave cis exclusively. J. Org. Chem., 1965, 30 (6), 1785-1790
Low yield of cyclized products led Johnson to search for other methods of initiation Acc. Chem. Res. 1968, 1, 1
New Structural and Stereochemical Aspects of the Cyclization of Olefinic Acetals Rxn was complete in 5 min
Me M High yield of decalin products
e Complete stereospecificity
| | SnCl,
o) —_— Johnson proposes "the process... must either
OO0 <’ 91% be synchronous or involve cationic intermediates
L o Me that maintain their stereochemical integrety”
J. Am. Chem. Soc., 1967, 89 (1), 170-172
Further Observations on the Butenylcyclohexenol System A New Approach to Steroid Total Synthesis. A Nonenzymic Biogenetic-Like Olefinic Me
M ! Cyclization Involving the Stereospecific Formation of Five Asymmetric Centers Me
e ]
Me .
HO »  1-HOLCH wOH : 1. THF, A 5. NaH, A \
_— '
2. formolysis 2.Na’, NH3 6. BaOH; Me \—
] é
80% H : o
' 3. TSCl Co Et then, H*
97:3 drat OH ! OBn 4. LiBr 7. HCI, MeOH
4 ) '
Top face blocked H ‘ (o)
‘ Tosylate preparation: 8. 2% NaOH,
M ' J. Am. Chem. Soc., 1968, 90 (11), 882-2889
T A » Me —» Me : Me I1E1tg|-c|:
A @ H + dl- Progesterone  Me Me
H T ocC ; first biomimetic synthesi o Me
HO ' ynthesis )
© O0CHO . of a steroid 11. OsOy, py; ] \
_ ) : then, LTA " 9. MeLi
! B S e -
Without the Me blocking the attack, a mixture of diasteromers was ‘ 10. TFA. DCM Me =
observed leading Johnson to propose a concerted cyclization ‘ 12.2.5% KOH ) 78°C
. . . . . . N O ) = ’
followed by quenching of the bicyclic carbocation intermediate ; 29% (two steps) 30% (two steps)
J. Org. Chem., 1967, 32 (2), 478-479 J. Am. Chem. Soc., 1968, 90 (11), 2994—-2996 Me o)
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H 81% yield of cyclization 10. Og; then,
HOAc, Zn
Johnson needed a more efficent way 47%

to generate the 6/5 bicycle motif
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William S. Johnson (Cont_) -Acetylenlc Bond Participation in Biogenetic-Like
: Olefinic Cyclizations. Synthesis of dl-Progesterone e
Trouble with 5-membered ring formation: ‘ Me Me M
R R ‘ e
e )@ ; Il cHo It
® R= AIkyI Me_~ =2 Trans 6/5ju.nction is high in.e.nergy, 2 - EtO,C |
@ | —_— Carbocation must be stabilized. + BrMg MeCH(OM
Z a Johnson finds that Aryl groups work well ' eCH(OMe), .
A v»b, M i ; AcOH, 138°C 3. LiAlH4
..................................................................................................... K Me 55% (two 4. CrO3° 2py
Two problems with Aryl groups: : steps) 77% (two steps)
1. Difficult to install MeQ e ; 5 A _ _ Me
2. Difficult to remove Nap Nap . - A, PhLi, THF; Me
Nap Me M Me _ : 6. 0.1 N HCI, | |
1. Vinyl MgBr Me €~ 4.CH(OMe),, H* | : ‘ MeOH; |
- > OH R > OHC PM D OHC
| 2.H o 5. [H] ' 7. NaOH, EtOH;
3. NaBH,4 ’ + . 8. Meli
CcHo S : 97:3 E:Z
_P(Ph)s: Me
Hydrogenation; N S OH .
Oxidation; ap L g 9. DCE,TFA, 0°C;
Bayer- Villager; Deprotect (\ Schlosser . U then, K,CO4
Saponification; S 0\_/0 MeOH/H,O
Oxidation [H] Wittig : 28% (6 steps)
Cyclize (0}

a-

J. Am. Chem. Soc., 1971, 93 (17), 4332-4334
Classics in Total Synthesis, Ch. 6

Reaiyienis Bond Paricination in Biogenste-Like Oiafnie Gyeiizations, 11~ LBl then 2 HOGH,CH,0H
Formation of Five-Membered Rings in Model Systems L o Br(CH2)4Bri = BT p-TSA,
. ~
Me 75% Hydroquinone| 71,
(trace)
e || _2WTFA R0, Ol | ~ o
Me | DCM 70°C Me { 1 PhP 3. Nal, MgO(trace)
Z 70% ! o Me{ O
me méode Mé Me M ] [ ]
o o 93% (two steps)

J. Am. Chem. Soc., 1971, 93 (17), 4330-4332
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William S. Johnson, Methodology

Asymmetric Total Synthesis of 11a-Hydroxyprogesterone via a
Biomimetic Polyene Cyclization

TFA, TFE —»  11qa-Hydroxy-
DCM, -15°C to r.t. —> progesterone
—_——

then K2C03,
MeOHIHZO Me

40% yield, 92:8 er
J. Am. Chem. Soc., 1977, 99 (25), 8341-8343

Asymmetric Induction of an Olefinic Acetal Cyclization

Me 1. Cyclization cond.

Me 2.CrO;e 2Py Me 5 Me
| - .
3. Li°, EtNH, =
Q" o 4. CrOs, H,SO, oM
L, SnCI4, Phr.t. 8: 92 er
Me Me

SnCly, "ultradry pentane” 14:86 er
SnCl,, Nitromethane 25:75 er

J. Am. Chem. Soc., 1968, 90 (19), pp 5279-5280

Me Me
Mel | SnCl
LN
0" o Me Me
s/

See also:
Rate Enhancement of Biomimetic Polyene Cyclizations by a Cation-Stabilizing Auxiliary
J. Am. Chem. SOC. 1987, 109, 5852-5853
The fluorine atom as a cation-stabilizing auxiliary in biomimetic polyene cyclizations.
J. Am. Chem. Soc., 1993, 115 (2), 497-504
The First Examples of Nonenzymic, Biomimetic Polyene Pentacyclizations.
Total Synthesis of the Pentacyclic Triterpenoid Sophoradiol
J. Org. Chem., 1994, 59 (9), 2324-2335

f The Fluorine Atom as a Cation-Stabilizing Auxiliary in Biomimetic Polyene

Formation of the cyclopropane derivative:
Helv. Chim. Acta 1977, 173, 1739-1746
J. Am. Chem. Soc. 1993, 11 5,493-497

This Methodology was utilized in Johnson's synthesis of dl-Dammarenediol

: Cyclizations. Background and Exploratory Experiments Me. OMe

: Me

: ° &F

: Sr‘lC|4 CI
—_— Py,

! pentane PhMe,A
0°C, 86% o ®OMe

E yLMe

' F

' E. J. Corey £°Me
E )IN\ Me
E 1 MsCl, py. K,CO3 4 Me” “TBS
E Me 5 MsCl, Et3N \ Me 4. LDA, -30°C
S then
'HO 3. LiBr ’ 86%
! HO Me 89% (3 steps) AcONa, AcOH o
' Li pentane-H,O
oTBS //\S ' TBS
s 7. MeN

then, Me \Me 0

/) Me

S_S

MQX/\l [o)
60% Me

1 | 8. MeAICl,

: |9. HF

+ |10. PIFA

' | 42% (3 steps)

Me

HO me Me

for diol synthesis see:
Tett. Lett. 1995, 8741

J. Am. Chem. Soc. 1996, 118, 8765-8766
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E. J. Corey (Cont.)

The ent-Kaurene family

First Total Synthesis of ()-Cafestrol HO
16 Steps OH 8 Steps A
— Me Tf,0, Me — ‘OH
B —— - = —_—
oY o >
_ 0\\ 3 2,6- lutidine, DCM o\\ Q cafestrol
, 0Bz -78°C, 68% OBz atestro
Prepared via: J. Am. Chem. SOC. 1987, 109, 4717-4718
Chem. Ber. 1980, 113, 3249
Total Synthesis of (*)- Aphidicolin
OLi
" 1. Se0, " CO,Me Me Cozhgi,OMe
| € 2.TBSCI, DMAP, Et;N well ¢ a Na " N 1i~OMe 6. Hg(CF5COy),
I OAc > I U _Br i
Mo 3. K,CO3, MeOH 5. NaH, (EtO),P(O)CI then, NaCl(aq)
Me 55% (3 steps) Et,0 54% (3 steps)
OTBS OTBS

Enantioselective Total Synthesis of the Potent Anti-HIV Agent Neotripterifordin. Reassignment of Stereochemistry at C(16)

2. PPTS
OTHP PPhs THPO OMe 3 Mno, OMe OMe
1. THE 4. Ph3P=CH, 7. NaH, BnBr 8.TiCly
I + — > > —_—
0,
82% 5. TBAF . nBu,NI (cat.) DCM, -94°C
OTBDPS 6. (-)-DET, Ti(OiPr);, O 94% 86%
8 St OTBDPS TBHP OH OBn
eps OMe 80% (5 steps) 96%ee
OH 4 Steps
COLME - oo e \
T™MS Related Syntheses:
Total Synthesis of (+)-Atractyligenin Me
OMe J. Am. Chem. Soc. 1987, 109, 6187-6189
Total Synthesis of (+)-Stemodin and (+)-Stemodinone o

J. Am. Chem. Soc. 1980, 102, 7612-7613
Synthesis of ent-Kaurane and Beyerane Diterpenoids by Controlled

Fragmentations of Overbred Intermediates
Angew. Chem. Int. Ed. 2013, 52, 9019 -9022

revised structure of neotripterifordin

>

J. Am. Chem. Soc. 1997, 119, 9929-9930
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E. J. Corey (Cont.) A Simple Enantioselective Synthesis of the Biologically Active Tetracyclic Marine Sesterterpene Scalarenedial Me !.Vle
Me Me Me. Me MeorBS  Me Si-Ph
A _ome O _TBS o Me ., .
N Ph~§/\/Sl\Ph Me Mel — Si—Me 3- MeAICl,
)lTBS o Me \Me| 2 ] o | X Ph DCM, -94°C
- | Me
- Me _ i
LDA,”;I'eI:F 1h; I n BuLl;—i'I';/IHPIZ Et,0, d then. MeCN. HF:
) o 0,
Me pentane, H,O ,AcONa,  Me 75% Me then, 10@3§$H’ MeOH
) ° TBSO
via Noe-Lin catalystACOH’ 3h 90% Synthesis benefits from:
Chem. Rev. 1994, 94, 2483 1. regio- and enantioselective epoxidation

""""" T e 2. acylsilane coupling for fast assembly
Enantioselective Cyclization Methodology 3. robust tetracyclization

First Enantioselective Cyclization Catalyst: the LBA system:
Yamamoto et al.

Related synthesis:
Exceptionally Simple EnantioselectiveSyntheses of

(R)-LBA (R=Bz) Me Chiral Hexa- and Tetracyclic Polyprenoids

Improved synthesis (54% yield, 75%ee): = ~26%
J. Am. Chem. Soc. 2002, 124, 3647 M¢ Mé" 20%ee

— Increased acidity

MeHO
(1eq) o of Sedimentary Origin
—» +
el oM. 787G Angew. Chem. Int. Ed. 1998 37 1126
24h
Me Me’ Me me mé' _J.Am. Chem. Soc. 1997, 119, 99279928 _ _ __Me me >caarenedidl .
( ) 95%, 54%ee 5%, ee not reported ' Lewis Acid-Promoted Intermolecular Acetal-Initiated Cationic
B 1% !Polyene Cyclizations. Loh et al. +
Me ' Me Me Me Me
OH e ' Ph__O_,Me M =l
+ SnCl, Me—t~ : Y e_@/\,,, ¥
OR , _ Q LN L Me 0 Me 7105 py, Me
Second generation catalyst: O=~nr ' Y (3 eq.) ;
Org. Lett., 2004, 6, 2551 0 sncl, g™ _ e SnCly
\ ' v
Lewis Acid & R A snCl, (2eq.), cm HO Org. Biomol. Chem., 2016,
Chiral Brensted Acid | L Me 78°C. 0.5h Ph Md M'g 14, 5454
LBA L o .
(LB4) y Org. Biomol. Chem., 2016, ! 87%, 83:17 dr
_J:Am.Chem. Soc. 1999,121,4906 . .. . 1454 o ens usion) ) Am. Chem. Soc., 2007, 129 (), 4927493
Yamamoto et al. Y ' Highly Enantioselective Proton-Initiated Polycyclization of Polyenes
o i Corey et al. - i ~
Me '
e[ o (RILBA R=Me) : PN OO H
R)-LBA (R=Me A 56%, ! 0
N Me 2.0 (eq.) Me Me 42% ee Me Me | Me | Cat. (0.5-1 eq.), o )bCIs
\Me o (-)-ambrox X —_— \
DCM, -78°C, 3d " L Me DCM, -78°C, 4n H
Me Me o) : 84%, 92%ee . Cl
z 8 ' i L. atalyst
J. Am. Chem.Soc., 1999, 121, 4906 Me . °Tighter coordination to LA ~ Y o
z . *More electron deficent arene also see: J. Am. Chem. Soc., 2014, 136, 642

J. Am. Chem. Soc., 2012, 134 (29), 11992-11994
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Enantioselective Cyclization Methodology (cont.) B F B F
Enantioselective Cationic Polyene Cyclization vs Enantioselective ‘\- N )
Intramolecular Carbonyl-Ene Reaction. Loh et al. e ~N }K
c—p . D
Me SC(O_Tf)a (0.2eq) 0 MeQ o : MeO o
X Pybox ligand (0.2eq. W
DCE, rt. 24h ®/ @’
o
CO,Me 95%, 91%ee Ligand ) Vi vii

Nucleophilic Arenes (furan, indole) undergo complete cyclization rather than stopping at the ene-product

J. Am. Chem. Soc., 2010, 132 (30), 10242-10244

Enantioselective halocyclization of polyprenoids induced by nucleophilic phosphoramidites

Ishihara et al.
Me
NIS (1eq.)
Me nucleophile (0.3 eq.)
Me PhMe-78°C, 24h
then -40°C, 6h
Me

Tight ion pair critical for transfer of stereochemical information. In DCM,

Nature, 2007, 445, 900

L Me Me

Org. Biomol. Chem., 2016, 14, 5454

Enantioselective Thiourea-Catalyzed Cationic Polycyclizations

Jacobsen et al. OMe

Thiourea (0.15 eq.)
HCI (0.25 eq.)

Me

4AMS, TBME ©O

OH -30°C, 48h
( F1C ) B
t-Bu ?L CF,
”m)\ N
H H
o)
O‘ Thiourea
\ J

J. Am. Chem. Soc., 2010, 132, 5030

via.

MeO

OMe

78%,
95%ee

Org. Biomol. Chem., 2016, 14, 5454

. * ks
SiPhy
T Me OO O“P—: Ph
oP N
O = We Ph,Si
SiPh, Me O p1e
CISO3H Me 65 I.I o'Y
D Mo H R SiPh,
i-prN02 I a NIS (C:;IL*N Ph MB?H
-78°C, 4h H °© i
. Me Me 65a N
_ 57%, 95%ee oL J vill |
zero ee is observed Org. Biomol. Chem., 2016, 14, 5454
-Ir|d|um-CataIyzed Enantioselective Polyene Cyclization
-Carrelra et al.
' 43%,
99.5%ee -
OMe  [1r(cod)Cl}], 0.04eq TFA, |,
(R)-ligand (0.16eq) DCE |75%
Me 24h, 99‘_;2/“
| X Mo OMe  Zn(OTf), 60°C
DCE, 24h,
r.t

;Ho

ligand: .,
O 0

J. Am. Chem. Soc., 2012, 134, 20276
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Other Enantioselctive Cyclization Methods:
Enantioselective Polyene Cyclization via Organo-SOMO Catalysis
MacMillan, J. Am. Chem. Soc., 2010, 132, 5027.
Regioselective Oxidative Cation-Olefin Cyclization of Poly-enes:

J. Am. Chem. Soc. 2015, 137, 11864-11867

Catalyst Turnover via Hydride Abstraction Me
Gagné, J. Am. Chem. Soc., 2007, 129, 11880 MeO
Catalytic Enantioselective Cyclization and C3-Fluorination of Polyenes MeO
. Gagné, J. Am. Chem. Soc., 2013, 135, 628.
11. LiAlH,

Gold(l)-Catalyzed Enantioselective Polycyclization Reactions

Toste, J. Am. Chem. Soc., 2010, 132, 8276 Me 99%

Gagné, Angew. Chem., Int. Ed., 2008, 47, 6011
Enantioselective Polyene Cyclization Catalyzed by a Chiral Brgnsted Acid

(0]
Zhao, Angew. Chem. Int. Ed. 10.1002/anie.201711603 12. FeCl3, DCM, i:/l/
------------------------------------------------------------------- -78°C to -20°C, 6h Me
Select Total Syntheses 38% Me
Total Synthesis of Celastrol, Development of a Platform to Access A
Celastroid Natural Products. Siegel et al.
o EtO,C H
3. (EtO),P(O)CH,CO,Et | | 8. 9-BBN; then
Br 1.LDA, Me NaHMDS Me 5. LIAIH, Me H,0,, NaOH
Me MeNCOMe Me 59%, 6:1 E:Z Me 6. PBr; Me 9. DMP,
| — I > I > I
Me 2. MelLi Me 4. n-Buli, Me 7. A, n-BulLi Me 10. C4HgN; then
gr 81% (two steps) Me PhsPMeBr Me 73% (3 steps), Me MVK
85% 64% (3 steps)
o
Cascade Polyketide and Polyene Cyclizations: Biomimetic Total Synthesis of Hongoquercin B | Mé’;fw'e' T e Me
Barrett et aI 0 0O 0O 070 0 >

Me (o} (o] (o]
4. LDA; OJ\/U\)\/&

\
Me Me : ’ (o} N
Me 2 steps X then, Et,Zn; 5. MgCl,, py 0 0
\ e \ Me o (o] ’ 2 ’ L Me ™ Me 2 Me
i (o]
3 CDI . A
\ then, epoxide Me AcCl
o 70',[,)/0 | Me Me [6. Pd(PPh;),

\

(0] - M o 2.5 mol%
Tetrahedron Lett. 1995, 36 Me Mechanism: e.__0__0 Me 20°C
8741 Tetrahedron 2014, 70, Me$|/
5569 =
(o) Me
Me
AcO HO >< sili
lo) 1Hica
Me 3Steps e g 7. BF3-Et20 prg
. (o] €
hongoquercin B e - 0 DCM -78°C
D S A
Me O Me 0.5h, 60% Mechanism?
Me (o]
J. Am. Chem. Soc. 2014, 136, 17013-17015 Me L
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Select Total Syntheses (cont.)

Enantioselective Total Synthesis of the Kinesin Motor Protein Inhibitor Adociasulfate 1

McDonald et al. oH 1. PPha, NBS then

Me NaSO,Tol
2. n-BuLi, A . ",
| | | » O, (o]
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Some other syntheses utilizing
polyene cyclizations:

Synthesis of 3-Oxaterpenoids and Its Application in
the Total Synthesisof (+)-Moluccanic Acid Methyl Ester
(Loh) Angew. Chem. Int. Ed. 2012, 51, 10619
Total Synthesis of Taiwaniadducts B, C, and D
(Li) J. Am. Chem. Soc. 2014, 136, 8185
Asymmetric Total Synthesis of Mycoleptodiscin A
(Li) Angew.Chem.Int. Ed. 2015, 54,6878
Total Synthesis of (+)-Berkeleyone A
(Newhouse) J. Am. Chem. Soc. 2017, 139, 1790
Annulative Methods Enable a Total Synthesis of
the Complex Meroterpene Berkeleyone A
(Maimone) J. Am. Chem. Soc. 2016, 138, 14868
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"I would like to give a warning, from a theoretical point of view, about all the
carbonium ion mechanisms. They are all probably concerted reactions with a
beginning and an end, and the reason you write down your carbonium
mechanisms in the way you do is chiefly because in writing down on paper you
are bound to write something first and then something else afterwards, and the
human mind is not quick and clever as the enzyme."

-Sir Robert Robinson, 1959

Chem. Rev. 2005, 105, 12 4730-4756




