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Scope:
- RSC journals (J. Chem. Soc., Chem. Comm. and Perkins Trans. 1 & 2)
- Pre-1980 chemistry; non-systematical library reading limited to 1970-1980; online reading limited

Natural products isolation

to 1950-1980 l 0 OAc

- Steroids, morphinans, prostaglandins, tetracyclines, p-lactams antibiotics are (mostly) excluded ! Me OH

- 'Land war type' syntheses will be minimized ! 2, (0]

- Well-known and esoteric materials will be covered, the former only in brief : Me —
| Y N S, NMe

Recent Highlights ! Me H "
; O  cHoH
i Sirodesmins, JCS Perkins 1, 1977, 180 physalin B, JCS (C), 1970, 664
i HO OH Me
! N OMe
' z
! o NO 0]
: 0 -2
I AcO :
! OH

¥ M
H HudMeg me ¢

Things you already know (Or you should know)

Ac fo) | (o]
Me. O o 1 leucogenenol (incorrect)
N HO Q 0 OH )k )iy . 1O 0 Tar 2596 cyclopiamine A, JCS Perkins 1, 1979, 1751
%o " PhSe” ~O0” “SePh !
M oy g Ac ! ome O
Tropinone, Robinson, 1917 (See tetracycline GM) ! €
Usnic acid, Barton, 1956 !
(0] ° |
HO_~ OAc i
CeCl;-NaBH, Me 5
: Other noteworthy isolation papers:
Luche, 1978 ! baccatin 1ll, andibenin, andilesin, verticillin,
fo) ! laurenene, phorbol
aldosterone acetate, Barton, 1960 i
Also: :

cathedulin E3,
JCS Perkins 1, 1976, 2982

- Baldwin rules
- Barton named reactions (deoxygenation, decarboxylation etc)
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Sir Robert Robinson

Gnoscopine aka. narcotine

Me MeO "boiled together
OMe OH OMe o in alcoholic solution"

JCS, 1911, 775

Me02c
H2Nj : 0
N

Rutaecarpine

(o]
HCI NH PCly
\ N . \ \—e
N Ceflo N o N N
H H H
JCS, 1927, 1708
Isobrazilein + FeCl
eCl,-
MeO 0 4
AN
Cr QG
OMe
0 ()
MeO OMe isobrazilein ferrichloride JCS Trans, 1922, 1033

"The synthesis of brazilin would have no industrial value; its biological importance is problematical, but it's worth while to attempt it for the sufficient reason that we have no idea how to
accomplish the task." - Sir Robert Robinson, 1947 Nobel Lecture
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Synthesis of lanosterol
Me Me, Me,
Me 7 1.[0] Me 1. LiAH, Me HCI, CHCl,
2. KOtBu, Mel M 2. Ac,0, CgHsN M -40 °C
e e
: ’ 4 then NH5;, MeOH
Me Me then collidine Me en -603°C ©
HO o AcO
cholesterol Me Me Me' Me
CO,H
Me, Me, 3 Me R
5 , . e
Me Me
CO;zH 1. KOtBu, Mel
M M 2. Wollf-Kishner HCI Me
e Me e e Me ——» Me —— A
Me HCI/EtOH Me CHCly Me
and benzoylation o BzO
AcO BzO BzO Me” Me
Me" Me Me" Me
lanostenyl benzoate
JCS, 1957, 1131
Synthesis of the withanolides skeleton
R
Me me R
1. NoH,y o 1. KOH 0
2. Jones Me 2. POCI3 mCPBA Me
—_— —_—
45% 90%
OAc OAc 0 2:1 a:p

R=CgH7

Me R
(o) 1. MsCl
NaOH Me 2. OsO4
quant. 85%
OH

withaferin A JCS Perkins 1,
1975, 2295
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2 step synthesis of deoxybruceol A model study towards the morellins

cf. Nicolaou's synthesis of 1-O-methylforbesione (2001), Theodorakis' synthesis of forbesione and

Precedence: desoxymorellin (2003)

Me Me o o _ OH

=
11 o7 te 0 e o O {
> (o] e

HOMOH . Me

pyridine Me o) >

Me decalin

— reflux
_\_o

JCS, 1960, 3734
Model substrate

Me Me OH via:
OH P~ =
o~ Me
> (0]
pyridine
HO OH Me
Me
40% Me
Actual substrate
o Me Me
= 7
0 o~ Me
pyridine
HO OH
10%

deoxybruceol
hanburin desoxymorellin

JCS (C), 1971, 788

0 |
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Oxidative rearrangement of chalcone

Inspiration from biosynthetic pathway

OH
O —

enzyme

(o)

MeO OH OMe
L

(o)

AcO__ .0
TI
| ‘J
L OAc
Further applications:
MeO OH

philenopteran, JCS Perkins 1, 1974, 305

TI(OAC)3
B —

MeOH
reflux

via: MeO OH OMe |
(I~
=
( OMe

JCS (C), 1970, 119
JCS (C), 1970, 125

OMe

heminitidulan, JCS Perkins 1, 1980, 2463

Synthesis of isorotenone from isoflavone

pyridine
100 °C

OMe

80%

In the presence of excess reagent, the
following product is observed:

JCS Chem Comm, 1970, 563
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Synthesis of norbikaverin and bikaverin via quinone rearrangement E Synthesis of silybin by oxidative phenol coupling
1. Me E
/©:COC| ; ©:OH
HO o
OH OBn MeO 0OBn Me O OH OBn : . OH
_ - | OH
0 | o 0.,
HO OBn MeO OBn | OH O Ag,0 a
I OBn OR ! + HO 0. . OMe
Yo : > v o
2 steps ! OH 18:5 CgHg/
1. Me4NOH 59% : | OH 0
2. KOH '
: OMe 57%
E OH + regioisomer
Me O O Me O OH .
DOOGNE - S G U
- |
MeO o O 529, MeO o} ‘ ! Note the absence of protecting groups!
BnO OBn BnO OBn ! JCS Perkins 1, 1980, 775
. . Synthesis of actinioerythrol
silica quant. !
gel i
' Me Me
: X
X ) RSN NN
Me O O OBn OH O '
' Me Me
C OO O I,
MeO OBn Ea MeO OH | . Me  Me, o, Me_ M€ o
OH 0 : 2. NaBH4
| EE—— (0]
norbikaverin : HO Me Me
JCS Chem Comm, 1977, 645 astacene actinioerythrol

Note: A similar rearrangement also occurred in Pettus' model study towards rubromycin

JCS Chem Comm, 1969, 128
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C-H Activation in Total Synthesis

Total synthesis of panamine . .
Total synthesis of ishwarane

(o) o Me
m Me,Culi m
—_—
Me 77%
Me IVIeMe

MeMgl

1. hv

Z0Ac
—_—

2. prpp ACO

47%

Me Me Me

Me 50% H,S0, HO,,

B
74%

Me 2 steps Me
Me Me
[

Me 1. CBr,, MeLi Me
Me Me -75°C Me
—_—
2. warmed to
-30 °C, then
Me MelLi Me ishwarane

26%

"Three of these steps each results solely in the addition of one carbon atom to the framework
of the preceding intermediate; only one step involves functional group modification, and pro-
tection of sensitive functional groups is not necessary." (Sounds familiar?)

JCS Chem Comm, 1977, 587
JCS Chem Comm, 1970, 1116
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C-H Activation Methods :
Radical-induced homologation of unactivated methyl group . Remote hydroxylation of cholesterol derivatives
The idea : Me, Me,
E Me hv Me
CHy 0 CH; O S E Me MeCOsM Me
ey —= [ Lo — % § on s Mo e
R R R : Me Me ©OH
\AcO = AcO :
l ; OH OH
. | 50% conversion,

NC N : 38% yield

“CH, O “CH, OH I :

. = HC—C OH JCS Chem Comm, 1974, 15
R R b o o m e o e e e
R Intramolecular aromatic hydroxylation
Previous study | X @ 1. BF5-Et,0 | Y
+ — > ~
HO CN ve. @ N” X 2 hv N~ "X
Me hV, |2 R |
Pb(OAC), 0 OH
—_— B 44%
X=CH,orO

s s

An alternative method/support for suggested mechanism

toluene

20-25%

(o)

JCS Chem Comm, 1970, 1002

Yield is significantly lower without pre-complexation with BF;
JCS Perkins 1, 1978, 853

Systematic studies of remote oxidation by (the real) T. Money

Distribution of [O] product:

OAc
AT
“Ni0%
- Of ;”n;crocylic acetates: JCS Perkins 1, 1979, 896
72°%, Of macrocyclic lactones: JCS Chem Comm, 1976, 561
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Organometallics

C-C Activation

CO co Cl
[RhCI(CO),], CI | PPh3 | \PPhg
D th
PPhy
40-50 °C

JCS (A), 1968, 845

[RhCI(CO)zl PPhg
ﬁ - o
OC’R|h fo) Rh (o)
a © o
n PhsP Cl PPhy
JCS Chem Comm, 1970, 1082
Palladium-catalyzed cyclization
Me Z Me
= Na,PdCl, ZMe NaxPdCly
| —_— —_—
| MezCO
Me Me Me Me Me

cis-ocimene trans-ocimene limonene

JCS (C), 1970, 2196

Metal-catalyzed cyclodimerization

PEts
N|—CI
PEt3

MeOH

50% (distillation) JCS Chem Comm, 1970, 1310

Catalyst is "stable in alcohols or even in air" but "was no longer stable after the reaction and
decomposed to a green solid on exposure to air."

80 psi CO,
PhsP,

( Pd(acac), | OEt
A EtOH | o

Divergent Cyclization of 3,7-Dimethylocta-1,6-diene

Me
PdCI2 CuCl, 9(0AC), Me
| —_—
H,O-THF-
NaBH, Me
Me Ho Me
PdCI
MegCO(aq§ HCO,H-H,S0,
Me
CO,H
Me
Me OH Me

Me

JCS Perkins 1, 1974, 809
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Organometallics
Synthesis of casbene- putative biogenetic precursor of tigliane and ingenane terpenoids

Synthesis of lactones via iron carbonyl complexes

' Me M
' Me e
Me :
Fe CO | fo) ' |
N # | | MeO,C Me— g, Me
EtOH-H,O |
e(CO 20 Me (o) : _ N Ni(CO),
38% ! Br \
! Me
| Me
same (o) o) !
condmon 0 o : Me Me
4 | Me
65-70% !
not observed E
. Me
same — ' .
(o) : JCS Perkins 1, 1980, 1711
Cg\ condition <:§ 1 Side note:
o (o] .
79% : Me Me Me
JCS Chem Comm, 1977,581
e X N x

Extension to lactam synthesis

: OH ci
ZnCl,, B (0] . - NaOAc, HO. T
Me 0 PhCHNH, — Mex /Fe(co&, CAN Jph ! N| Na,PdCl, N—Pd_
BN o) R Me ! Ph Ph
Me ~ Fe(CO); 75% Me CH,Ph Me ' Me "
| e
34% :
Meji/\fo i JCS Chem Comm, 1978, 1061
| : 0
N Ph ! Y o)
N ! Me\ 4,
Me : Me\ ’N NaQPdCI4 N—N
56% ' N I .CI
| —_— Pd\
Other substrates led exclusively to -lactams i / 2

JCS Chem Comm, 1980, 297
JCS Dalton, 1980, 2282
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Extension of this methodology to other heterocycles

Ph
P(OEt
0N A
| reflux
7
Me N (o]

17%

Heterocyclic Chemistry

Nitrenes in heterocyclic chemistry

Using triethyl phosphite

P(OEt)3
Q_Q Q@ 2 (EtO);PO
reﬂux

36-83% yield

JCS (C), 1968, 1006

0 N
G o o <mw
0,N 0 reﬂux

57%

OEt)S
reflux

45%

Also applicable to the preparation of
- /N\
N—Ar N—
~ 7/ ~ 7/
N N

JCS (C), 1969, 385

JCS, 1965, 4831

JCS (C), 1974, 861

OEt
50-85% yield
reflux
JCS (C

Cl Cl

230-250 °C

=
(@]
-
[9)
(@]
N
|O
£y
o
9
=N
z
o

Applicable to the synthesis of substituted N-alkyl pyrroles as well

NO,
Cl N ), 1970, 2437
Cl ol ettt ettt ettt
1 A photochemical synthesis of furans
N ci l
N ! o hv
_ X P
cl ! Ph" N Y ca. 20% Ph™ ~o
NO, i f
FeCZO4 N\ cl i via OH B 0|-|o R
\©\ : . n )J\j/
! X
~ 1
270-200°C  pp, N | X H Ph =

JCS (C), 1968, 119
JCS Perkins 1, 1979, 1703
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Heterocyclic Chemistry E
. . ' Indole synthesis
Pyridynes and quinolynes !
0 ' MeOH Me _ Me
Ph Ph : KNH, o) N N
l TN - - A — » Ry
H,N Ph R mH R Z~N
2 N-N Ph Ph Ph Ph 5 2 NHs «~ NH H
N Pb(OAc), : Br
o CH,Cl, | A Ph JCS Perkins 1, 1979, 827
Z .
N N/ ' Modification:
63% :
Q !
Ph Ph : R, R
| 2
! N OH R'NH, N
Ph '
H_N P Ph | R ———— R N
N—N Ph Ph : = NH, MeOH Z~N
[ N Pb(OA), ‘ : Br heat R
CH.Cl, O X Ph ! 17-899%
Z :
N N7 .
70% ! JCS Perkins 1, 1979, 829

Note: 2,3-pyridyne and 2,3-quinolyne gave poor yields

JCS (C), 1969, 1758

Quinolone synthesis

PhSCH,CH,CO,Et
AN tBuOCI TN
X Xw
= N~ ~0

then NaOM
en NaOMe Me

JCS Chem Comm, 1977, 694

An interesting reaction of nitroarenes with Grignard reagents

X NO, 2RMgX R H E BFs3

_ N _ . X
¢ ]@/ X T OMgR %
v ¢ :

Y

NO

R = nBu or Ph(CH,),

JCS Perkins 1, 1980, 692




G Meeti
Hans Renata Royal Chemistry 1016/2010

Alkaloid Biosynthesis

Barton's proposal for the biosynthesis of acutumine Organoborane chemistry

Annelation via hydroboration-carbonylation

1.70 atm CO

H R H O
RBH2 B 2. HQOQ, NaOAc
= g |
H H

60% isolated

Product scope

(o] (o] o
H O H H H
H A A A
67% 40% 66% 62%

JCS Chem Comm, 1968, 594

Reaction of cyclic organoboranes with MVK

1. BH, THF, 0°C
. 2. MVK
JCS (C), 1968,929 |

Also, see Wipf's discussion on this pathway:

= iPrOH/THF reflux o
Org Biomol Chem, 2007, 5, 58

—_—
N Ho/\/\/\)J\ Me

3. alkaline H,O,
85%, prep GLC yield

JCS Chem Comm, 1969, 1009

Formation of brominated boracyclanes and their reaction

| H H alkaline H

: Br, Ho05

X _— _

i B

i | Br OH 6

0%

j

JCS Chem Comm, 1970, 194

JCS Chem Comm, 1973, 801
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Allylic oxidation by manganese(lll) acetate

Mn(OAC)s, KBr
O == o =
AcOH |

70°C 83%

"Acyclic olefins, or those cyclic olefins which by allylic rearrangement may give a number of
products, are oxidised, but the reaction is of limited synthetic utility."

JCS (C), 1971, 2355

Silyl nitronates: improved nitro-aldol reactions

1.LDA TBAF .
R1 2. R3SiCl R1 OS|R3 RSCHC) R1 OSIR3
)>—NO, ——— N\ ) —  ~ O.N

AND XS WE WIND ON
O0R nuoomAIm{‘n omz SOUL -

"2-Nitroalcohols have found little use in the preparation of 2-aminoalcohols, owing to the frequently
low isolated yields in the nitro-aldol condensation..."

‘THERE WALKS ATADY WE ALL KNOW -

WHO SHINES WHITE LG AND WANIS YO SHOW -
How EVERIHING STILCYORNS 10 GOLD -

AND IFYOU LNIEY VERY HARD -

“THE YUNE WILL COME YO YOU AT LASY -

R, R, O R, R !
JCS Chem Comm, 1978, 689 !

Gamma radiation in organic chemistry

N Y- ray
_ N

17 days

"Russian workers claimed that... The first compound also appeared to be present in small
amount; but we were unable to isolate it pure, or in the yield stated by the Russians." (HUH?!)

JCS Perkins 1, 1974, 891




