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Partial list of transforms discussed:

-Rosemund's Catalyst

-Rosemund Reduction
-Darzen-type Acylation

-Beredick's Reagent

-Dieckmann Condensation
-Knoevenagel Condensation
-Barton-McCombie Deoxygenation

-Eschenmoser's Salt

Pentalenolactone E
Methyl Ester

Me,
(T =0
Me™ N~
o/
o (o]

Pentalenolactone F
Methyl Ester

a COo,Me

Pentalenolactone P
Methyl Ester

(H & O exist alsg

Danishefsky J.Am. Chem. Soc., 1979, 7020: Total Synthesis

1. 0sO, (76 %)
2. Me,CO, H*
(74%)

MeOzcz: b
/

MeO,C 3. “OH (100 %)

4. EtOC=CH (83%) H

Mechanism?

1. Ba(OH)y,

99% o
2. NaHCO, °)<
Mel, 74% H

What's
/\ Happening?
1. NaOHyq)(1 eq),

NaBH,; H+( %)
2. NaOH(zq); H* (92%)

3. SOCI2, PhH (100%)
4. Pd/BaSO,, H,
(95%)

Named Reagent
& Reaction

CHO H

1. H* (99%)
_ =
2. Cr03,
H,SO, (95%)

NaH,
+
Br~ PhgP=CHy;
_—
1 (46%)

Refluxing PhH
(89 %)

1. 0sO, (o] (o)
L, 2
2. Pb(OAC), f

HOAC(aq)

(100 %)

Mechanism?

1. MeOH,
H,SO, (80%)
B

2. SOCl,
3. AICl; (41%)

Named Reactiol

Wilkinson's
Catalyst
—_—

Hy, (76%)
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NMe, H CO:Me

t-BuO
NMe,

Neat, 96°C

N\,
Named Reagent Me,N Me
& Mechanism Me

NaBH,,

—_—
H* (98%)

1. LDA, 76°C;
PhSeCl, 76°C
(47 %)

B —
NalO,, MeOH s
(97%)

Me
Deoxypentalenolactone

Heathcock Tet. Lett. 1979, 2115: Partial Synthesis

LiA|H4 @-“\\OH
—_—
(89%) ., ~OH

[o]

H

O3, MeOH; ~
HCOzH, H202;
R

CH,N, (91%)

1. NaBH, SN

—_—

2. TsCl, py;
NaOMe
(58%)

OMe

Me0,C  “—OMe

Silica Gel

—_—

H,0 (99%)

1. MsCl
(100 %)
R

2. DBU
(61 %)

1. Dibal-H (92%)
2. VO(acac),
+-BuOOH (99%)
S E——

3. HySOq,,
CrO; (23 %)

NaH, Mel
(84%)

NaH,
—_—

Heat
(78%)

Reaction

LDA,
THF/HPMA,
—_—

N Br
-70°C (72%)

Catalyst, Hy, (2:1)

1. Methyl methoxy-
magnesium carbonate,

A HCI (cat).

oy
>

E \
MeO,C :
2T OMe: 5 CH,0, Et,NH
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: 345 °C Me o
' 40 min m_\
' e
' Sealed Tube P OMe
5 (71%) MeO,C = -
' What's happening?

H CO.Me R.H. Schlessinger J. Am. Chem. Soc. 1980, 889: Formal Synthesis

| E 1. LDA, -78°C o8t

1 MeO X .
Allyl Bromide NaH (xs)
| — >
. Me 2. LDA, -78°C CO(OMe),/
o Diethyl fumurate DME
! KHMDS, —78°C; 1. NaBH,, MeOH
E COy; 2. MsCl, Et3N
S —
' " 3. Collidine, 180°C
; H; (65 % from 1)
: CH2N2, —78°C
! 1. Dibal (xs);
i H* Os, py;
| DMS
! — = —_—

“Some | 2. MnO, (70%)

., _OMe | (65%)
i 1. MeOH, H*, 1. H*, H o
| HC(OMe), H,O/COMe, Me T

o N | 2 Br PhP=CH,, » J oo
OMe | ——— > 2. Jones ;
' n-BulLi 3. CH,N, %0
MeO, —OMe 3. Wilkinson's (46% from 2) o

OMe (55%)
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Paquette J. Am. Chem. Soc. 1981, 6526: Total Synthesis

1. Li, NH3(“q)
2.
OMe O OEt CO,Et
B
Me ><;/‘/° r X OEt Me goﬁo NaOEt Me
N —_— (o]
Me . HCIo, Me N EtOH Me
(85%) (85%) H
o
OH 1. Hg(OAc),
1. HOCH,CH,0H, o H
H* Me 0] (82%) Me 0]
SN —_—
) Me o] 2. Decalin, Me o
2. Dibal-H H 145-150°C (69%) H
What's Happening?)
o MeO, o
PPTS, H
H,O/Acetone Me NaOCHsz Me o
— o) _—
(100%) Me MeOH (91%) Me
H H
MeO, o MeO, o
H,NNHzHCI Me I, MegN Me
(95%) N 0°C '
o Ay o]
M
Me L NH, (74%, 2.2:1) A
MeO, o o) o
Ni(CO)s, Me 1. HH0 Me
Ty CO,Me —_— CO,Me
NaOMe, CO Me 2. Jones Me
(93%) H (74%) H
1. Methyl methoxy- 0 o
magnesium carbonate,
2. H* Me
> CO,Me
3. CH,0, Et,NH, Me )
HOAc, NaOAc Pentalenolactone E
(27%) Methy! Ester

David Cane (Brown Univ.) J. Am. Chem. Soc. 1984, 5295: Formal Synthesis

WXL

Pentalenolactone E

Formal Synthesis Methyl Ester

(See Paquette)

(o]
Me oMe Na, NHgjig) Me ><:/[° LiAIH,
OMe > — >
Me (76%) Mé OH (88%)
(o)
HBr in AcOH, )
10 % H,0, Me Br 1. Zn-Cu
. X1 R
H,SO, (cat) Me Br ¢
(65%) CI&CI
Cl
o}
Me CH,N,
%e >
©1%) Me : c (91%)
Cl
Zn Me NaH (2 eq),
—_— (o] —_—
AcOH Me I CO(OMe),
(72%)
(65%) 6
L i
TsHN—N
1.0 o o S %)J\m
o ese
—_——
BF3lEt20 Me’ 1 (o) Et/;\\lggNe, )
(75%) “~oH *(73%) e
2. LiAlH,
(64%)
1. Dibal
Rhy(OAC), Me o
o, oo
Refluxing Me <~ O 2. i/ .
Freon )\ /—
(43%) o” ° BF3 s Et,0
Me, .
Me M
MeOH N Me > me N
— >\o/ j\ ;oo @\ ;
H* (72%) MeO o (o] ' P [o)

Pentalenolactone F
Methyl Ester
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e

Note: Elaborated to
petnalenolactone F

Methyl Ester be the
Danishefsky method
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Marino, et. al. J. Org. Chem. 1987, 4140: Formal Synthesis

1. EtgN, TMSCI
2. N,CHCO,Et
CuSO,

3. KF, 18-C-6 (60%)
_—

4. BF,~.
PhS.__P*Ph,

Tr (95%)

What's Happening?

TFA
(43%)

Me

Me

1. Wilkinson's
Catalyst, Et3SiH

2. N,CHCO,-+-Bu Me
(o] CuSO,
_— Me
3. EtsNHF
(70%)
t+BuO,C
What's Happening? o
Pn 1. NaOH, 60°C
Me MeOH/H,O/THF
Me
2. CICO.Et, Et3N;
t_Buozc COZEi NaBH4
1. TsOH
o} N
M H
e. 2. CICO,Me
Me —_—
3. NaCNBHg,
MeOH HCI
o” © 4. mCPBA
What's Happening?
Oy 0
Me
CO,Me
Me

H
Pentalenolactone E
Methyl Ester

Me

SPh
Me
Me
t-BuO,C
CO,Me
o [0}

Formal Synthesis
(See Paquette)

Taber J. Am. Chem. Soc., 1985, 5289: Formal Synthesis

(ICH,CH,)O,
Me NaH
X - B
Me (27°/o)
1. Trisyl Azide o]
KOH, BugNHBr
2 v MeOH_ ve 21 on
Me
3. LiOH
(87%) o
What's going on?
(o]
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—_— CO,Me
Me’
H o
Oy0
CrO3,
HOAc Me
_ " CO,Me
22% © 1

0
Me
o
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0
1. (COCl)y;
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—_—
M
2. TsNy ¢ o
87%) o
o
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> CO,Me
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H
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Pirrung J. Org. Chem. 1988, 227: Formal Syntheses o H f\o
o CH ! Me - 1. Jones eoa' 'Z'
TMSO o) : X >—C02Me —_— > g
Me Me TZM”g'éI <\)>3 : Me” N 2. HOCH,CH,OH N\ CO,Me
° — Me —_— > Me ' )\ ; TsOH S
0 1 0, =
Et;N Me EtAICI2,°—78 c e ol Meo” O (65%) )\o )
Me (72%) (65%) o ; o
|
| g OV\OH 0 4
; 1. LDA, e L E Me !
0 1. L-Selectride HQ, I CHzNMe,| em CO,Me H CO,Me
hv Me (90%) Me E m’ Me” \ . Me” N /
M — 3. DBU ; H,0 )\
e R 2 MeOH, H* N &0 (85%) o’ 0
>—o (85%) o 5
RO MeO ;
E 0
; 1. Dibal-H Me :
HO o 1. NaH, CS, o ; 2. t\éoggic)z o
VO(acac) —_— ' @\ Z
- Me M2 - 2. BusSnH mMe” T 3. CHr2083,04 g o
'‘BUOOH >7 o/ (73%) >,o/ Pentalenolactone G
(95%) MeO MeO E Methy! Ester
:
; s
W wIme
. o '
LiBr, ) S '
D Me S B Me /’\ B :
HMPA pu j/\ ;oo
(85%) Meo” O o7 0 5
Formal Synthesis Pentalenolactone E |
(See Paquette) Methyl Ester |
o 4 o |
1. PCC H 1. LDA, H :
(85%) Me ' PhNTf,, (65%) Me : |
g M . 0 — > CO,Me|
2 i © T 2. PACIy(PPhy), e\~ :
2 CO,MeOH, K,CO z
(95%) )\o/ ° 2vs >\ o’
MeO

(84%)
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Tsuji Tet. 1988, 2835: Total Synthesis

o/ﬁ )
:\/\K‘O NaBH, E o 1. DHP,
R - > T PPTS
(72%) ' —_—
2. LAH
R 0,
o  CO.Et HO  COaEt (98%)
Obtained enantiopure by
the "magic" of biology:
Saccharomyces Bailii
Kl 0166
1. TBDPSCI 9
Im. __//< 1. PhgPCH,
- 5 R B —_—
2. H q “ e
3. DHP, TsOH N OTBDPS
(60%) THPO
Cl
Cl .
CHCl3, NaOH _:/F< Li, ‘BuOH
_— > L _
PhCH,NEt,CI q
< OTBDPS
HO
Me
:J(Me 1. PCC
1. Hy, PtO,/AcOH R 2. HOCH,CH,OH
—_— i —_—
2. TBDPSCI, Im. q 3. BuyNF
(54%) HG OTBDPS (65%)

Paquette Chemistry from her
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O- ; \_—OH
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e ke e T e e TR TP

1. TsNHNCHCOCI
AgCN

—_—
2. EtsN

1. Dibal
2. H*, H,0

—_—

3. H*, MeOH

1. Ni(CO),
NaOMe

3. Jones

Me0,C

Me
AYM"
Rhy(OAc), g o)
e
lo) (o]
P
Me
%Me
1. NoH,~Et3N R
. > OMe
2. Iy, MesN
2 3 0
|
1. MMC/DMF
—_—
2. CH,0, Et,NH
NaOAc/AcOH

MeO,C

(-)-Pentalenolactone F
Methyl Ester
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Paquette J.Am. Chem. Soc. 1991, 9384: Total Synthesis

; OMe
1PO%'\IAF 1. NaOH
@ lce water @ﬁou 1. SOCl, ©/ 5 2. L% NHg(ig) 1. Swem
2. LiAH, 2. LIAIH, ; 3. Ac,0, Et;N 2. NaOMe
4. NayCOg, MeOH
: 1. LDA;
cocl | PhNTf, 1. H*, H,0
— ' —_— B —
1, . !
; 2. Pd(OAc) 2. TPAP,
cioc ) . 2
1. Hg(OAGc),; COMe |
PhCHj, Heat ECOZH Ng(B e )2 2 : Pph8 OEtsN, NMO
- O _— \
2. CH30H, py 2. CHN, o i 3. CHyN,
3. NaOH CO,H o :
MeOH/H,0 :
|
i 1. LDA, o
co,M 1. LDA, PhSeCl : CH,0 o m-CPBA
1. NaBH, 21e » PhSeC Sy-CoMe | T . - .
_ > 2. m-CPBA, I 2. MsCl, EtzN
2. CH3_(r3((O)I\H/Ie)20H3 o) NaHCO3 OH ' 3. DBU COMe CO,Me
S ﬁ\o HO I 2 Pentalenolactone P
Methy! Ester
1. TPAP, NMO ;
2. PhgsPCH,
1. TBSCI 3N9gi§N: opv |
al ‘
L // OH —»3 % |
2. Dibal 4. PvCl, Et;N OH |
OTBS \ores 5. HF OPv ;
6. PvCl, EtzN !
OPv E

TPAP hv
— / OPv —_—
acetone
NMO o _
ol h -




