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N
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(S,S)-Et-DUPHOS-Rh
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2. NiCl2, (4-MeO)bipy
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2. SN2

3. coupling
J. Am. Chem. Soc. 2009, 131, 18, 6360–6361.

3. amide coupling
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1. DMSO, heat
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(2-furyl)3P

Overman group
Tetrahedron. 2007, 63, 8499−8513.
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MeCN
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2. TBSOTf

3. Pd(OAc)2
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54% SM

Bn

1. Pd/C, HCO2NH4
2. TASF
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Chem. Eur. J. 2019, 25, 989 – 992.

J. Am. Chem. Soc. 2015, 137, 11562−11565.
J. Am. Chem. Soc. 2018, 140, 14490−14497.

1. Pd/C, H2
2. Boc2O, Et3N
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dtbpy, (BPin)2

then
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NH3/MeOH
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Can. J. Chem. 1966, 44, 1523. 
Acta Pharm. Sin. 1985, 20, 198.
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2. AcOH then
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reflux

2. aq. KOH
dioxane

1. Pd/C, H2
2. K2CO3

I Me
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1. Pd(PPh3)4
KOtBu

2. MeOCH2PPh3Cl
KOtBu then HCl

1. NaBH4
2. BBr3

Cl-3. MeI, AgCl
Ullmann Coupling
Suzuki Coupling

PIDA or PIFA
K3[Fe(CN)6]
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J. Am. Chem. Soc. 1980, 102, 6504-6512.
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chiral carbon >= 1
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chiral catalysis
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hindered sp2-sp2
axial bond
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biosynthesis study:
Nat. Prod. Rep. 2015, 32, 6–28.

Stud. Nat. Prod. Chem. 2015, 46, 447–517. 
Angew. Chem. 2014, 53, 8286–8293. 
Nat. Prod. Rep. 2012, 29, 1251–1266.
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Fungal Biology and Biotechnology. 2016, 3, 2.

Chem. Rev., 2017, 117, 5226–5333.
Nat. Prod. Rep., 2018, 35, 757–791.
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Gossypium
lndian J. Chem. 1886, 5, 200; J. Prakt. Chem. 1899, 60, 84.
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2.
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1. i-PrMgCl
2. MeOTf
3. NaBH4

4. HCl/H2O

Meyers group
Tetrahedron. 1998, 54, 10493–10511.
Tetrahedron. Lett. 1996, 37, 791–792.
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N
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N
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1. K2CO3, Me2SO4
then KOH
2. (COCl)2

H2N OH
3.

tBu

4. SOCl2

1. nBuLi, C2Br2F4
2. Cu, DMF

gossypol
steps

perylenequinones

O

O

MeO

MeO

Me
Me

OH

OH

OR
OR

X

X

X = H, OH, OMe, OAc; R = H or Me
Cladosporium phlei

Prog. Chem. Org. Nat. Prod. 1987, 52:1–71.
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O

O
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OMe
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CO2Me

CO2Me
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N
H

H
N

CuI, O2, 1 d
87% ee

1. NaH, MeI
2. PIFA, TMSOAc

3. MnO2

Kozlowski group
Org. Lett. 2001, 3, 1137-1140.

J. Am. Chem. Soc. 2018, 140, 14490−14497.

2-Oxazolines
Angew. Chem. Int. Ed. Engl. 1976, 15, 270.
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O
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OMe
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Br

Coleman group
J. Am. Chem. Soc. 1994, 116, 8795-8796.

+

r.t., 2 d
then silica

1. BnBr
2. LiAlH4
3. MnO2 Li

1.

2. (imid)2CS, nBu3SnH
3. NBS

perylenequinones

nBuLi, CuCN
TMEDA, O2

~ 8:1
atropoisomers

steps

steps
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OH
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I

Br
OMe

MeO

Br

Me

OTIPS

OMe

MeO Me

OTIPSOMe

Cr(CO)5

OMe

MeO

OMe
NHtBu

Me

OH

MeO
MeO

O
O

OMe

OMe

O

O

MeO
MeO

OH
O

OMe

OMe

O

Me

O

Me

O
OH

O

O

Merlic group
J. Org. Chem. 2001, 66, 1297-1309.

1. NBS
2. PPh3, I2

1. P(OEt)3
2. LiHMDS

OTIPS

Me
CHO

nBuLi, Cr(CO)6
then MeOTf

1. tBuNC, heat
2. TBAF

1. NaH
phthaloyl chloride

2. CANTFA, O2

J. Am. Chem. Soc. 1992, 114, 8722-8724.
Tetrahedron Lett. 1993, 34, 5401-5404.

single
atropoisomer

steps
perylenequinones

reviews:
Chem. Rev. 2011, 111, 563–639.

Angew. Chem. Int. Ed. 2005, 44, 5384 – 5427.
Chem. Soc. Rev., 2009, 38, 3193-3207other synthesis:

Eur. J. Org. Chem. 2012, 21, 2012.
Advanced Materials Research 554 (2012): 1867-1871.

HO OH

radical coupling

Aldol, Micheal or
another radical coupling functionalization

post dimerization

converging of two
different pieces

reviews:
Nat. Prod. Rep., 2021, 38, 1011–1043.

Planta Med 2011; 77: 1071–1085.

O

OOH

O OH
H

HO
CO2H

O

H

OH

CO2H

juglocombin B
Naturforsch. B 2005, 60, 189 – 199.
Nat. Prod. Res. 2015, 29, 908 – 913.

OH OH

HO
CO2H

OH[O]

x 2

OMe
Br

MOMO OMe

OMe

MOMO OMe

OMOM

OTBS

O
OTBS

1. Mg, CuCN

2. MOMCl
DIPEA

OMOM

OTBS

MOMO

O

O

O

OMOMO

O OMOM
H

MOMO
H

OTBS

O

OTBS

O
OMOM

OMe

OMeMOMO

O OMOM
HH

OH

OH

O
OMOM

MOMO

PIDA, TFE

Kuramochi group
Angew. Chem. Int. Ed. 2016, 55, 10317 –10320.

DBU, O2
-20 oC 5 d

73% + 13% isomer

N

NH2

O

nBu

Br- N

NH2

O

nBu

BA

2. Me2SO4, K2CO3
3. TBAF. AcOH

1. A, light, Na2S2O4 then B, heat

juglocombin B
steps

reviews:
Front. Microbiol. 12:766440.

Studies in Natural Products Chemistry. 2015, 46, 447

O

OH

O

O

O
O

O

spiroxin C
Tetrahedron Lett. 1999, 40, 2489 – 2492.

poor
atroposelectivity Org. Lett. 2003, 5, 2683–2686.

O

OH

O

O

O

OMe OMe

OMe
OMe

OMe OMe

OMeBr
OTf OMOM
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O

OH

steps

OBnO

OTBS

OMe OMe

OMeBr

1. nBuLi, LaCl3
2. SiO2

OMe

TBSO

OMe

OMe
OBn

OMe

HO

O

O
OH

H

OMe

HO

OH

O
OH

1. Pd/C, H2
2. CAN

O

HO

d.r. = 14:1 d.r. > 20:1

Suzuki group
Angew. Chem. Int. Ed. 2017, 56, 11460 –11465.

spiroxin C

steps

HO OH

multiple bond formations
or rearrangements

O

Me
HO

O
HO

OH

Me

O
O

Oepicolactone

examples

O O

HO Me

O

O
O

OH
O

Nature Chem. 2015, 7, 879–882 .
OH

OH
OMe

vanilyl alcohol

+

eudesmic acid

MeO
OMe

MeO CO2H

Angew. Chem. Int. Ed. 2014, 53, 13414 –13418.Nat. Prod. Rep., 2017, 34, 1345–1358.
Angew. Chem. Int. Ed. 2009, 48, 4688 – 4716.

O

O
HO

Me
O

O Me

OH

O

MeHO

Me

homodimericin Angew. Chem. Int. Ed. 2017, 56, 7895 –7899.
Angew. Chem. 2017, 129, 7994 –7997.

J. Am. Chem. Soc. 2016, 138, 12324.

x 2

[O] OH
HO

Me
O

Me

Br OTES

Me tBuLi

O O

MeO Me
OTES

Me
O

Me
OMe

OH

OH

OH
MeO

Me
OTES

OH

Me

O
MeO

Me
O

O

Me

p-xylene
140 oC

1. Et3N•HF
2. DMP

H
O

O
MeO

Me

O

O

Me

OMe

Me

O

O
Me

O O
Me OMe

O
R

O O
MeO Me

R
O

1. NaH
2. Ag2O

> 50 % over two steps

O

O
MeO

Me
O

O Me

OMe

O

MeHO

Me

O

O
MeO

Me
O

O Me

OMe

O

MeO

Me
H

1, 2-DCE, 180 oC
[4+2] then carbonyl-ene
40% d.p. + 31% isomer

Br
Br H

O

Me
+

MgI2
quinoline



Double the Structure Double the FunBaran Lab
Group Meeting

Cheng Bi
06/25/22

O

O

Me

OMe

Me

O

O

O

O

OO

[Mg]
HO2C OMe

Me

Me

O

O

O OMe

Me
O

Me

O
O

O[Mg]

+
- CO2

Macrophomate synthase
ChemBioChem. 2003, 4, 713-715.

Chem. Commun. 1997, 97–98.
Tetrahedron Lett. 1999, 40, 6983–6986.

Chem. Rev. 2017, 117, 5367–5388.

O

Me

HO
O

Me

O Me
HOH

H
H

Me

O O O

O

N

O

Me

HO
O

Me

O Me
HOH

Me

NH

NH

FR182877
J. AM. CHEM. SOC. 2003, 125, 5393-5407.

seven types commonly seen Current Opinion in Chemical Biology 2012, 16:124–131; Org. Biomol. Chem., 2008, 6, 4483–4493;
Current Opinion in Chemical Biology 2016, 35:117–123; Current Organic Chemistry, 2016, 20, 2421-2442.

NH

Chloranthaceae

Me

O

O
HO

O

HO
Me

Me
H

H

MeO2C

H

OR

R = H, Sarcandrolide J
R = Ac, Shizukaol D

Chem. Biodivers. 2008, 5, 219–238.
Chem. Biodivers. 2013, 10, 1754–1773.

x 2

[O] O

Me

Me

H

lindenene

J. Chem. Soc. C.1969,1920-1921.

Me

verbenone

O

Me Me

Chem.Commun. 2015, 51, 6179--6182.previous synthesis:
Tetrahedron. 2013, 69, 11169-11173.

Tetrahedron Lett. 2010, 51, 1374–1376.
Tetrahedron Lett. 2015, 56, 3941–3944.

O

OMe

H

O

O
Me

Me

1. vinyl MgBr, CuI
2. Zn(OAc)2, BF3
3. CH(OMe)3, H+

J. Am. Chem. Soc. 2013, 135, 9291−9294.
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