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Methodologies |

New reagents
New convertions
New reactivities

CADD
Biochemical researches
Enzyme chemistry

| > miscellaneous]

“...To them and to those starting careers in
chemistry, | would offer the following advice:
Never underestimate what you can accomplish
if you prepare yourself well, continue to learn,
work hard and optimistically, and value your
integrity.”

Prostaglandins
Leukotrienes

Gibberellic acid [Total syntheses]
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Thallous Cyclopentadienide  JAcs, 1971, 93, 1489

Tl

Li
AR TICI R .
LI SN Advantages:
or

1. More stable than sodium/lithium

2. The anion is relatively difficult to isomerize

T Disadvantage:
D TI,S04, KOH é

Stereoselective Reduction Reagent JACs, 1971, 93, 1491

Me Me
Me + Me
Me Li Me
Me . - Me
% H,B MZ@B tBuLi M

|
Me Me

Highly toxic!!

JACS, 1971, 93, 1724

1,3-bis(methylthio)allyllithium
H

= CHO
Mes” " sme R/K(

H
Electrophilic

Nuclephilic
Cl  MeSNa OH NaH/Mel OMe
o

> Mes\)\/SMe > Mes\)\/SMe

LDA
Mes\/\/SMe

¢ LDA

HgCl, or AgNO; E

E «———— MeS SMe «——— MeS 2N SMe

OHE Y \/\r N

E

Trisubstituted Olefins synthesis by 1,5-prototropic Shift T 1971, 20,1641

OTMS OTMS
CZOH NHTMS, 7~ CH20TMS 300°c
EE—. JEE—.

— — CHO
_ H —( H —»j\

JOC, 1971, 36, 3070

Hydroxymethylation of Ketone

ON

a o o o
NaH HJJ\OEt CO,Et [H] OH
DME

Oxidative Hydrolysis of 1,3-Dithiane

JOC, 1971, 36, 3553

1. HgCl, aq., CaCO;, ACN

m 2. NBS, ACN/water o

s s 3. NCS, AgNO;, ACNIwateL

L 1

R4 R, R4 R,

Preparation of a,f-Unsaturated Aldehyde by Propargylic Alcohol
TL, 1972, 18, 1815

THP-protection _ n-BuLi
—— > RC=CCH,0THP ——— > RHC=C=CHOTHP

lHOAc
TsOH

R cHo < RHC=CHCHO
trans/cis

RC=CCH,OH
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JACS, 1967, 89, 3911
JACS, 1968, 90, 5615
JACS, 1969, 91, 1851
JACS, 1970, 92, 395
TL, 1970, 11, 315

Organocopper Reagent

General Formula

RZCuLi R’ COzMe
CO,Me > >=/
R

R'—=—=

Features:

1. cis addition when reacts in THF at -80°C while a mixture of cis/trans product was formed in Et,0
2. when equivalent of [Cu] is less than 0.5 eq. of [Li], 1,2-addition will dominate.

3. when R=Me, coppor-halogen exchange will become a serious side reaction.

4. carboxylic acid and amide are tolerated

CoHoql 80%
C;H5Cl 75%
Br
©/ 60%
Ph
\—, 65%
Br
Cl Other metal ion(Manganese\cobalt) were also
O/ 60% tested, leading to a unsatisfactory resluts
Br
60%
Br
1(CH)1oCO,H 76%
1(CH3)1oCON(Me)Ph 82%
Phl 75%
Intramolecular Cyclization
f R'-M
: —_— R'-M-R
X o
X=Br or |
n=1 or 2
M7 —_—

OH

Bu,CuLi > Cypy halides

NiTPPZ [ Csps halides

Li-Nap
nickel tetraphenylporphine ————— 3 NiTPP%

Cyclization with Allyl-THP Ether JOC, 1972, 37, 1441

Me Me
Me
X OTHP N \OTHP /
Me,CuLi
—_— —_—
| Me
| Me

[Cu] Me

v,0-Unsaturated Nitrile Synthesis TL, 1972, 6, 487

Cul
NC“ L — > Ne” cu

w/\/Bf J_, WCN

1,3- or 1,4-Diene Synthesis JACS, 1972, 94, 4395

R',Cu or R'Cu

p

RH(IICECCOZMe
TMSO cis-addition

s TMSO
R'=vinyl or allyl

Addition to A%*-dienoic esters

RCu
R
(\_/\COZMe —_— \N\COZMe
i H_ _ .'cis

H_ ./ cis

Mixed Cuprate Reagents of Type RRgyCuLi

To avoid wasting high-value starting material, cheaper R was employed

o
o
(MezN);P
RgyLi
C;H,C=CCu ——— C;H,C=CCuRgyli ———> +  C3H,C=CCus2[(Me,N)sP]

soluble

or Rsm
— RsulLi \ .
MeO ——Cu ———— > MeO ——CuRgyLi
/ JACS, 1972, 94, 7210

JOC, 1978, 43, 3418




Hu GM Corey's Career Review (1971-1980) Kaiyu Lei

Protection Group Corey-Fuchs Reaction Allylic/Benzylic Alcohaol to Halide

TL, 1972, 36, 3769 TL, 1972, 42, 4339

1. Hydroxyl Group: : Br<__Br :
Me i __cHo _CBraPPhs_ ]/ _nBui 2 § OH cl
TBS- o JACS, 1972,94,6190 : R R R 5 L _mes,Nes L
- M . 0
RO Me R . : RR™ > RR
) A~ -Me TL, 1975, 38, 3269 { i Br Br PPh Br B Ph, B L LIRS .
MTM- RO s P ﬁr_% +>§.{L> JBr i 0 . ;
Stable in acidic, basic, nucleophilic conditions L1 Br Ph3;P PhsP H H
Cleavage by HgCl, or AgNO; . : . : CI/—\‘] HO_( cl c
- RCHO'! : : ( <X R ,
RO.__O P P : — 5" — :
MEM- ~ \/\OMe TL, 1976, 17, 809 Vo : ! [ o} R R':
P nBuli  UN«BT nBuli BNBM L L '
Stable in strong basic, reducing, oxidazing, N /// [ ]/ oo ‘
organometallic, mild acidic conditions i R N .
Cleavage by Lewis acids:ZnBr,... N R _____ L' _________________ R __________ . !
! MeO~,_O —» ROZnBr, —» ROH | ;A3-Cyclopentenone Synthesis by 1,3-Dithienium Fluoroborate
; ; : JACS, 1972, 94, 8932
0. Ry
i R™ znBr, : : 0
B R e LR LR LR LR LR LR LR LR L ‘ H R it R
: m R 2 | 7 s heat 2
H i
2. Carbonyl Group: Br o, : S\trs ? > -
H n R S R S R S
1 BF, H 1 (H 1 1 R,
: Ry
2,2-dibromo-1,3-propanediol OH OH TL,1976,17,4577 RLi
Cleavage by Zn/AgNO; T e
3. Carbonyl derivatives:
Cinnamyl Ph/\/\OOCR TL, 1977, 24, 2081
2,2-methylene-1,3- diol , 1975, 16, R IRRR L E L L L LR L EE L EE L EE N
metnylene o propanediol ..o OH T, 1975,16,3775 i OMe ome 0 :
; : ; Hg(OA ;
: l)l\l Rh(l) l)\l H* o | : Ph/\/\QQCR MPhJ\K\OOCRM Ph)\r\OO%R — > RCO,H !
E —_— e : : MeOH [Ha] ~H ;
: o\\/o o\\/o )l\ LS S NCSTT9 H, 0" . ;
i Cleavage by Rh(l) then acid 1,2-ethanedithiolate HS\/\SH JACS, 1973, 95, 5829
Ho\)c\HZBr [ HS o~ SN S/H S
-di -3- . t.
1,2-dihydroxy-3-bromo-propane on JOC, 1973, 38, 834 (i& SH qu (cat) ijs or J

lactone ester

\ / H,0
/7~Br—C—C—OR —m>» )— + ROZnBr — > ROH
Y " Cleavage by HgO/BCl;

Zn
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Stereocontrolled cis&trans Enyne Synthesis  TL. 1973, 14,1495

Deprotection of Alcohol with Allyl group J0C, 1973, 38, 3223
Joc, 1973, 38, 3224
: .0 Rh() o acid _OH
PhsP=CHCECH ——> R'HC=C=C=CH, allene PR —R AN g
RCHO R, H ; _0__0O Ni(CO), _OH
Ph;P=CHC=CTMS —> — trans enyne R \"/ N R
C : 0
Serms :
1.H, PdICaCO, g : New DA Dienophile JOC, 1973, 38, 3632
2. Mno, H 1. MeLi
3. PhyP=CHCI \ 2TMSCI R o 0
R—\ i { cis enyne YS Pb(OAc), YS N—( Hydrolysis NH
H —_— >=0 — /I : — /! :
H ; HN < Ny N__S NH
L Y
; o
Hindered Phenolic Lithium ot JOC, 1973, 38, 4086

TL, 1973, 39, 3817
To enolize ketone and react with CO,

i Ester to Unsaturated Aldehyde or Ketone TL, 1975, 11, 925
* Hard to react with CO, .

« Inefficient to less acidic substrates

To form dithiomethylene ketone and convert into others Me H o quench then
Me,Al” AIMez base deprotection CHO
H OR
o base, CS, . \”/
é then Mel é)\ Me,CuLi é/k
o / i Conversion of diacid into bi-lactone TL, 1980, 21, 1819
Me H
' E (o] (o]
SMe | COH Pb(OAc), >5eq. W
; CO,H ACN, r.t. ¥
1,4-Reduction of Conjugated Nitrile Joc, 1975, 40,127 ZE cisltrans
\H\CN MeOH, \H\CN i Eschenmoser Cleavage enabled by Hydrazine = 70¢197540.57

'
..............................................................................................................

NO,

ArSOzNHNHz Ar\N,N\ base Arozs\N¢y/ = o H
H > N,
O,N ﬁ NH,
o] Ie | a
e° o
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Synthesis of Fused Cyclohexenone Units

O/COZEt

NNMe,
()j\*CuLi

2
Oﬁ 3+MeLi then HCI (I)E Cék

DIBAL-H \
m iPrOH, TsOH (:i‘:\L
: o

| COLL
a-Alkylation of a,f-Epoxy Ketone
HO.
o N
! Me,CuLi
(o) —> 0 _—> 0

MeZCuLil
HO. o

(o] N

N
Me Me ! Me l
- B
HO HO "o

trans

1. NaOH, MeOH
2. Ac,0, NaAc

TL, 1978, 47, 4597 !

TL, 1976, 36, 3117 |

JOC, 1975, 40, 2554

Catalytic Dehalogenations via Trialkyltin Hydride
R3;SnH + R'-X —— R;SnX *+ R-H

R3SnX + NaBH; — R;SnH + NaCl + BjHg

KO, As a Oxygen Nucleophile
OTHP

OTHP

Thioacetal-Hemithioacetal-Acetal Interchange

s
/
R=C. )

TL, 1975, 37, 3183

KO,, 18-c-6

Br 3

TL, 1975, 38, 3267

H
l MeFSO,
M -
®\g*_FS0;
MeOH, short time h MeOH, long time
RCHSCH,CH,SCH; <——————— R-C, » RCH(OMe),
OMe H'S

HOCHZCHZiV NiCHZCHZOH
o]

0 f
R-c._) R-c. )
HS H Y

O

Conversion of Azides to Amine Synthesis, 1975, 590

Lindlar, H,
R-N; — > R-NH,

carbon-carbon unsaturation, carbonyl groups were not effected

TL, 1975, 43, 3685

Synthesis of trans-f,y- Unsaturated Aldehyde

B Li
L tBuLi |' R1R2C0 i MsCI l
cis ortrans

MeOH MeOH \

Ry
R1 Rz OMs

>=\_<0Me < ‘\
R.
2 OMe
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Equivalents in synthesis Synthesis of Conjugated Nitro Cyclo Olefin  JACS, 1978, 100, 1294

TL, 1980, 21, 1113
H NO. NO.
i i TL, 1975, 28, 2389 HgCl, aq., NaNO 2 NaOH aq. 2
Equwalent of melketene O 2 2
HgCl

CO,Me :
— : or
== —— H
\c\\o N o cOo,Me :
: _NHSO,Ar
OH OH : 2 SnMe; NO,
vinylketene 3-hydroxy-2-pyrone trisylhydrazine sBuLi, SnMe;Cl X\ tetranitromethane
H —_— > o
trans
Nucleophilic Ethynyl Group Equivalent jg((:;S} ;?;4;‘36’3:;’231 ;
: . TL, 1976, 1, 3
Lic=col Bugsni |\ M uRBUSN M Rx BusSn M i Hydrazone Chemistry TL, 1976,1,7
Bu3SnCl ————— Bu;SnC=CCl———> > > _< — >_< ; TL, 1976, 1, 11
H SnBu, H Li : Me Me TL, 1976, 41, 3667
1 ; . . TL, 1976, 51, 4687
BuSnVin Pb(OAc)s N me N e 0
u3SnViny LDA, E CuAc; aq.
Bu;3SnH ,/—H BusSn —~ H : Me Me E 27 Me E
R— «— ’,_/=< - &+ E
(AcO);Pb R (AcO);Pb R :
* Higher reactivity than enolate
. A . TL. 1978.19. 5 ¢ Only monosubstitution was observed
Benzothiazole as Carbonyl Anion Equivalent TL 1978 19. 9 : » Substitution at less hinder position
TL, 1978, 19, 13 S, 1 * Less side reactions like aldol, C=0 addition...
N E :
E-Nu N : .
2 .
\ ©:S> %Nu : Synthesis of Aldehyde from ketone TL. 1980, 21,3535
©: \>_Li N N N E
(o] M ' = -
\)J\ s 4 H | DA \ : MeOHC=PPh; —> MeOH(i':. PPh,
3 OH 3 then alkylation S R, ™ Li .
N more reactive
Pd-C, H :
AgNO3, ACN MeFS0; i NG D ;
or 3 i
1 Ml 502 Me MeLi, R=Me N R :
o 4RLhsaq. NaBH,, R=H +
N i N . . . . JoC, 1976, 41, 260
-~ -— Pinacolic Coupling of Ketone and Aldehyde by CpTiCl;-LAH
S R S

Other reagents could be applied for this reaction: Mg(Hg)-TiCl4, LAH-TiCl3(olefin), Zn-TiCl,4, Mg-TiCl;, Al(Hg)
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Oxidation Methodologies

Corey-Kim Oxidation

Initially, Cl, was used as oxidant |
OH +
o(?\

MeyS —o2 5 Me,S*Cl W NEt i
(-7} 0—°> ey —»){ —»)K

C
Then change Cl, by NCS o

+
N—SMe,

(o}

Subsequently, DMSO was choosen to be sulfur
source and used in the synthesis of prostaglandins

H |
O (;S;

Cl NEt
DMSO — 2 Me,S*Cl _>)<H 3
o M

Again, they explored the mechanism

g
Hﬂ< +
HA/

NEt;

Cr0;-3,5-Dimethylpyrazole Complex Oxidation

HN—N _N
CrO3 —» 0+-H —_—
HO_ |
2 A
HO "o

o o
— N

PCC/PDC Oxidation TL, 1975, 31, 2647

Initially, based on the weak acidity, an oxidation followed by cationic cyclization occurred.
JOC, 1972, 94, 7586 Then they extended the substrate scope

JOC, 1976, 41, 380
TL, 1978, 28, 2461

As for less acidic PDC, a lot of useful procedures were established

* PDC in DMF: TL, 1979, 5, 399
TL, 1973, 12, 919

Joc, 1973, 38, 1233 AOH — 0

no isomerization of olefin
ANOH e AP — °
OH

*PDC in DCM: no over-oxidized product

TL, 1974, 3, 287 A/OH — NO but isomerization could happen

Subsequently, PDC finished the oxidation of aldehyde into acid assisted by TMSCN
TL, 1980, 21, 731

~ .0 TMSCN ~__OTMS PDC/DMF ~__.0 .
ANET S /\/ —»[ /Y ] —> 7 CoH
CN CN

TL, 1973, 45, 4499

Corey-Nicolaou Lactonization JACS, 1974, 96, 5614
TL, 1976, 38, 3405

TL, 1976, 38, 3405

-
&

other derivatives:

Rz !
X N N N N
</ 3 7\ . , _
s s O,N s | s Sid t Idh | SCOR | s
< @[N»_ )2’ < _N>— )27 < 2 Q )2’ <R1):N/>— )2’ ide reaction could happen [N/>— E >=

X=NMe, O, S

Me Me

-

R4=H, R=Me o
R1=H, R2=tBu *
R;=tBu, R,=Me

R4=tBu, Ry=iPr lactonization lactonization




Hu GM

Corey's Career Review (1971-1980)

Kaiyu Lei

1. TsCl
1. Witti Bzo, OBz  1.Zn(Hg) 0Bz 2. K,COj, MeOH .
BzO, OBz o s 2. PdIC, Hp, MeOH __: 2403 e “0 o
L 2. Ac; 3. Collins Sy
OBz —» OBz ——— 3
OBz
H0"£_>\/ ~ Aco HO MeO,C
o Et0,C MeO,C 2 1. L7 OEt
2. MsCl
PPhjl
CsHqy .
JACS, 1980, 102, 4278 g Y — Lil >8 eq.
synthesis of C, by arachidonic acid S \
o
MeO,C PPh
CsHyq
OH =
2 CO,H OH
CO,H 1. glutathione, TEA CO,Me
2.K,C0; MeOH . 7 A
P
i JACS, 1980, 102, 1436 SCHZCHCONHCHZCOZH H
different R, Z/E geometry s ) ) NHCO(CHZ)ZCHCOZH CsHqq hydrolysis
leukotriene C-1
A =/ (leukotriene) OH NHZ COOH
1. N-TFA-cysteinylglycine methyl ester, TEA V7
COH 2. K,CO;, MeOH 7
JACS, 1979, 101, 6748 ; -
JACS, 1978, 100, 1942 $CH,CHCONHCH,CO,H CsHiy
CaHs 2 2C02
NH
: leukotriene A
leukotriene D JACS, 1980, 102, 6607
TL, 1980, 21, 3143 OH
CO,H 1 glutathione, TEA P COMe
2. K,CO;, MeOH Vi 0
SCHZCHCONHCH2C02 \ -
CsHqq
CsHyq
1. DMP leukotriene C-2
2. wittig OTs OBz
o. OH 3 PdIC H,, MeOH " 1. HCl in MeOH CO,Me 1. HCIO, CO,Me :
O" 4.TsC )( 2801 O 2.Pb(OAc),  OHC
: _— H
HO™ ™ BzO BzO
OH co;Me - 2lrvsltéllg 1. LiOH
. 2. . Ll
z'g‘:_|°xy”b°5° 3. HCIIMeOH 2. Pb(OAc),
\ :0 4.CICO,Ph 3. Ally-Wittig Br. 1. PPh,
. 5. base (o] 4. HBr N 2. Wittig
HO™ o] —— o e ————— —_— > N —_— OH
"IL, 1980, 21, 3463 oH CeH HO . coon
L, , 21, 5H11
HO Y TBSO CsHyq HO
OH
D-mannose leukotriene B

JACS, 1980, 102, 7984; 7986
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1. 050y, NalO, JACS, 1971, 93, 7318
2. NaBH, o
3. BnBr 1. THP-protection H 1. Rh/C, H, H 1. KITiClg H
4. TFA \\_//—CHZOH 2. NaBH, then MOMCI 2. Li-NH; 2. Corey-Kim
5. dearomatization 3. LAH then MsCI 3.[0] 3. MEM-protection
> —_— > —_— —_— _—
z OMe OMe Y OMe Y| Y ~o Y o Y ‘OMEM
OMEM osd HOH,C THPOH,C / OMOM THPOH,C  “CHo THPOH,C
n [0}
OBn
1. phosgene
1. KOH 2. Ph 1.Cl =~
H 2. Na;Ru0, Jw® 2 oA coch N CHO
3. TsOH/TEA then H,oN Et 3. iPrCyN-Li, Mel 1. Wittig 1. 0s0,, Pb(OAc),
quench with MeOH 3. hydrolysis 4. de-MEM group 2. acid 2. Bn;NH-TFA
- QH -——m——— B — ... . —
7 ‘OMEM OMEM
CO,Me THPOH,C
o OH 2 HO— 2 S
1. mCPBA (*) JACS, 1978, 100, 8031
2. hydrolysis then I, —
l 3. TFAA | Wittig oFt
JACS, 1979, 101, 1038 1. Red-Al

OHC 4 OEt 1. NaH, HCO,Et

-N
1.2n _ 2 Red-All LNJ then tBuOK, Mel
2. hydrolysis acid o 2. NaH, HCO,Et
HO Y OMEM HO OMEM “OMEM
Non o HO
N\
FRE M (gibberellic acid) OH ; ';CJ:A
. Na
JACS, 1978, 100, 8034 i- ;%';Y'K"P "
. -protection
5. Wittig
o 1. glycol 6. acid
2. hydroboration
o 1. 0s0,/NalO, 3. MsCl oms 1+ tBUOK H
; . Wittig X\ 2 EtONa =~ 4.PdIC, H, S 2. MeLi o
. vinyl,Cu 3. vinylMgBr, Cul 5. PCC [0 3. TsOH [ O3
—_— —_— —_—
o o
OBn OBn OBn (o]
cis/trans cyclized spontaneously
Model Study
CcO,Et1.NaBH, CO,Et1- LAH N = com
o 2. MsCl 2. MnO, = 2 1. iPrCyN-Li, Mel
3.DBU 3. Wittig 2. Acz0 as solvent, heat 2. KOH ag. TL, 1973, 45, 4477
e > > —_
EtO,C EtO,C HO o” "o

10
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(o] OH
Me Me Me 1. 1,3-propanedithiol, BF3*Et;0 e
Br. DIBAL 2. tBuOK
Ve Me We e T e j;(p L Jio
. ; (o] Br \ Br \

\j

(o)

Ph (#) Me Me
k 1. LiBH4
HN"  Me (+) 2. tBuOK
Recrystallization
HO 27 24
TL, 1979, 4, 335 \>_0_f e
- Me
8% & (rifamycin) - Me - Me
1. Mel, K,CO3 1. LDA, Cy-CHO 19
Br Me 2. MeSNa MeS, Me 2. Raney Ni 0" o tBuOK HO Yo
Me COOH Me CO,Me
TL, 1979, 25, 2317
H 1. TsOH o
[\ 2. Collins 1. KOH aq.
SN — — Ve 3.0s0,/Nalo, g 2 Hel y
. i 1. MMQCl o. © NHMe O_ O HClwork up ’1‘ X 4. glycol {:(;;N 3. TsOH
—_— —_— fo) —_—
(*) porantherine H OEt 2. Collins N
JACS, 1974, 96, 6516 3. MeNH, o o » & H
4. H2C=CHCH2cH2cH2LI \\/o
1. NaBH,
2. S0Cl,
1. DIBAL 1. DIBAL
2.R,Cd 2. Wittig MeQ OMe H
MeO OMe 3. Bn,SiCl MeQ oOMe 3. LiOH MeO OMe (PyS)z, PPh; OMW
> Me
Meozc)k/\cone Meozcx/\/\’( HOOCM N\ s OH
e H

(0] M oL
o Cd/\[r SiBn, | _
heat(dimerize)

ave
AR

MeO OMe

()37 7 5 B & (vermiculine)
JACS, 1975, 97, 2287

o (o}
(o) | 1. 0sO4/NalO,
(o} 2. acid aq

1
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Li
;. DI\(I;FF’,BA )\ OMTM OMTM
-m . OMTM OMTM $° S
3. Me,Culi . . 1. ~Me Me
OH 2 1. acid hydrol : i -
4. BF3°Et,0 wMe T aci | ydrolysis «Me 1. nBuLi, RCHO Me
; . Ts 2. TBSCI 2. Mel
| 5. MTM protection 3. NaH _ _ " oTBs oTBS —» MeQ oTBS
(o]
1~ i U " o U
OH e e
* l TL, 1975, 31, 2643
: o}
1. NHBnMe Cl Me 1. Mel Me _A<
o OEt 2 tBuOCI HO N\B 2 Pd/C H, MeO NH E o) wMe
3. Et,NLi n :
DL ;
; OMEM
CO,Et CO,Et 5 s
: MeO
e L 97T, O, TTT s : |\) 1. nBuLi
2. hydrolysis
JACS. 1980, 102, 1439 —
NtBu
Cl Me 1.LAH cl nlne 1.852 cl Me  TMs \H cl Me
MeO NH 2. CICO,Me then MeONa 0 2. TsOH N_ _OMe MeO N_ _OMe
3. Appel 3. MnO, \ﬂ/ Li \ﬂ/
> > o o
1. tBuMgBr then Al(Hg)
2. TBSCI
CO,Et ;
z ZCHo T Tolsg /\n/OPh 3. LiOH
Cu OTHP Me Me I
MeOMe,CC=C”~ ]/\/ TL, 1978, 12, 1051 o o
, LDA, CICO,Ph
1. THP protection MeO
2. nBuLi, Gilman's reagent Br\(\/OH : ToI\S,O : MeMgBr T°|\S/M9
H 1
Me Me Me H 8 o
; c=c-cCu :
Me ome H MeO :
3£ % & (maytansine)
MeO ~Me M MeO
: 1. VO(acacc),, TBHP 1. HF
condensation 2. TsOH, MeOH

2. hydrolysis

JACS, 1980, 102, 6615

maytansinol

1. mesitylenesulfonyl chloride
2. de-MEM

3. COCl,, NH;

4. HgCl,

12
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1. NH,NMe, 1. HCI, cyclization spontaneously 1. NBS
2. LDA, alkylation 2. BzCI 2. hydroboration
Me 3 acid Mo Me  3.Lic=cH Me 3. ethanedithiol
2N B o Me g Me R -
o : Me = o o)
o o MeO Vi 0Bz
K Bjj 27 8 T (Picrotoxinin) OMe
JACS, 1979, 101, 5841
Br 1. HgO
M
TOooH 2. BF3+Et,0
) 1. Pb(OAc), . 3. BzCl
hydration 2. DIPEA, heat o8 4.NaCIO
B ——— - ++0Bz
Me CooH
o
1. de-THP /\/v\/\n/<k
1. THP 2. MSC', Nal co.M
[o) 2. AIBN, Bu3SnH 3. tBulLi, epoxy anhydride 0 e
OH 3. nBulLi, 1-bromo-2-butene then diazomethane
X = ’ ARNNANT
/\/\/\/\l‘(ﬂ ///\/ - B a OTHP -
O CONH, o o
() ¥ 5 &K (cerulenin) A N =
TL, 1977, 44, 3847 (o) 0 (o] MeO ¢
(o}
Me 1. THP Me
2. Bu;SnH, AIBN 1. I(CH,)gCO,Et
0.0 r\’[/ 3. nBuLi, pentynyl copper | 2. |20|.|2)6 z OH Corey-Nicolaou lactonization
| | OH > OTHP —— > CO,H >

(*)-11 -Hydroxy-trans- 8-dodecenoic acid lactone
JACS, 1976, 98, 222

CsH,Cu

NH3*MeOH
+ 5 W

*>\ 0Bz
A

(7]

1. K,CO;,
2.tBuOK, O,

(0}

o CONH,

» Me
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1.0,
2. glycol M 1 H.0
3. K,CO e Me _NM 20, Me 2
0 Me Me 4. a;pel3 _ o e 2. TFAA, quench with KHCOsaq. ) e1' 0
M~ —— [ 1 - [
o o o o o
Br 4 nBuLi -/
Me 1. HCI MezN\/& 2. Cul 1. Wittig
M 2. Wittig 2. UV.
) / "Me 3 ClcoEt, NaH  Me, 0 1.0s0, 1.0s0, Me, o
4. iPrl, NaH j 2. TsCI 2. TsCI j
5. NaBH4 (o] 3. Nal AgNO; | 3 Nal (o]
B S
O
OiPr ettt
()1 F )% (bergamotene) 1 Hel : o
JACS, 1971, 93, 7016 H
2 NaBH, ! Me Me
Me Me — "
H OMe O e
Me /™~ Me Me, Ve e OR “V€
' = s
: >=/_\co Ve (£) 1185 5 (Fumagillin),R=CO(CH=CH) ,CO,H
SO;-py, LAH ; 2 () Hh F B2 (fumagillol),R=H
i Me JACS, 1972, 94, 2549
i 1. SeOz
Me H 2. Wittig
OH H
o-trans-bergamotene !
: co,M oTMS
-------------------------------------------------------------------------------------------------------------------- 4 oM 1 a-Br-acrolein, DA 1. mCPBA o)
i Me 2. NaBH, 2. TBAF H Me
: — _3.Tmscl ‘Br __3.0s0,
AN / H CO,Me oH “oHO CO,Me
M 1
o © 1. sodium tert-amylate, Nal
H 2. Mel
N0 K : 3. Ac,0
H OH H
COZMe Me ! o) o)
! H 1. MsCI H
Me esterlflcatlon 2base Me
()& A8 (occidentalol) : Mo ~-r-nemmenn Ve
M TL, 1972, 13, 4651 OH
€ : OR oM@ = OH om@ OAc oM@
Me Me
o O RREREEEE .
1. glyco
2.LAH H
Me 3. SO5-py, LAH Me Me 1. HgCl, Me :
4. de-glycol HWE 2. MeLi " !
e H
SMe -.,| OH :
o o N + :
H H H H H
CO,Me Me Me Me Me Me :
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E F 5 (20(S)-Camptothecin)
JOC, 1975, 40, 2140

1. borane
2. THP

3. KOH
4. borane
5. MnOz

6. EtMgBr then Collins X Et

~ COOH
X
—_—

CO,Me

1. O3 then NaBH,

N
N 2. MsClI
—_—
=

(o] 1. TBSCN, 18-c-6, heat long time OH OH .
2. hydrolysis, KOH aq., heat 4d :COOH CO,-quinine
3. acid S Et quinine, recrystalization S Et
(o) » O » O
_— —_—
OTHP OH OH
(%) ()
1. Mel(quaternization)
cl, Et OC%zMe 2. TEA, CICO,Me
OMs o | o
N N 1. eosine, O,, light Et_ 0CO,Me
S NH;*MeOH ©/\jt‘ o 2. (COCl)y, DMF(cat) /= o
[ -
= P~ NH (o] _ o
OMs O Et_ 0oco,Me
(0]
1. pH=5 o
2. MeOLi — I (o]

MEMO""

()47 T £ 485 B 3 (brefeldin A)
TL, 1976, 17, 4705

1. hydroboration
2. Jones
3.TEA

1. NaBH,
2. de-MEM

MEMO""

MEMO""

CO,Et 1. Michael 1. decarboxylation TBSO
CO,Et 2.NaBH, 2. DIBAL =0
3. MEM-protection Me 3. Collins _ /\/\)\Me
MEMO"" MEMO™ it
Bu;Sn
\l then MEM
CH,0CH,SMe
1. HgCl,
1. Corey-Nicolaou 2. Collins, Ag,0 MEMQ ,/—CH,0CH,SMe
2. MnO: 3. TBAF
e MEMO™" MEMO™" it/ Me
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1.NBS
EtO,C 1. KOH 2. Jones
co,H 1 esterification 2. decarboxylation 3. NHz-HCI
Z7 2.alkylation 3. NHyHClI NZ 4. LiC=CC,H;
3. NaH 4.BnBr / 5.Pd/C, EA
- ——  » BnO — > N C,HgNOH
Br(CH,);CO,Et BnO
Helv Chim Acta, 1977, 60, 2294 1. TiCl
H 2. PdIC
3. Na-NH,
CaHo OH
1. nBuLi 1. LAH
N77™C;H,, 2.S0Cl, 1.NOCI 1. Beckmann 2. NBS, base
JACS, 1975, 97, 430 3. hydroboratlon . 2. UV. i ﬂ ' %‘ )
“OH i “OH “OTBS “OH
+) 55 5 Fi 55 1 4 W (perhydrohistrionicotoxin A NH NH
(%) | (perhy ) C.Hy NN CaHy C4Hg Y C4Hy
1 H
HO o CsHyy
1. PdIC, EA, H,
2. TiCl,
3. Pd/C, EtOH, H,
1. alkylation 1. NBS, H,0 4. Na-NH;
2. Dieckmann 2. Jones' [O]
E
COEt 3 NH,OH¢HClI 3. NH,*HClI
4. BnBr 4. LiC=CC,H
TL, 1975, 49, 4343 —_ = T ~>y-oH
N\ <
N-OBn \,N Csec,H,
BnO
1.cocl,
gy |- CHALICOCHLICO,Me  co,Me 2Me 2. DIBAL
I 2. pyrrolidine 1. HWE 1. TsOH CO,Me 3. Wittig C4Hy
3.0s0,, NalO, 2. NHa(l), seal tube 2. NaBH, 4.PdIC, H; cH,, hydrolysis CsH11~ /N
. _— _— OH 5 A b H
O O N
EtO,CH,C EtO,C

(¥)2,7-epi-histrionicotoxin
TL, 1975, 49, 4347
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CO,H COH
1. LDA, allyl-Br
1. NaHB, 1. OsOy4/NalO,

2. aldol
OH o  2ado o 2. AgNO3-Ag,0 OH 2. Wittig

S 4. THP = 3. DIBAL then BF;°Et,0/MeOH wNF 3. acidic hydrolysis /
I —_— o
HO'/(oj\/\_/%H" C4HgS o = . CsHyq MeO"(oj\/\_/csH" HO o / CsHyq

C4HeS” SC4Hg C.HS ; ;

OH OTHP OH OH
1 #2 Z B,(thromboxane B,)

TL, 1977, 18, 785
TL, 1977, 18, 1625

Me 0

OMe o
Me,N~ ~OMe 1. 1/H,0 S
TN =z CONMez 2. AIBN, Bu3SnH
—— -
OH Claisen . OH OH
(o] MeO (o] MeO (o]
o
HO  OH o HN OH NHCbz
(o] H
HO
HN o
o o 1. p-BrBzBr
(o) 2. THP
NH 3. Zn/HOAc HN
:< o O,  NH, G_(
HO OH 1. Corey-Nicolaou
NHCbz § Zn/HOACZ NHCbz  NHCbz  NHCbz 1. repeat o erificat
. H . repeat 1, 2. Pd/C-H, esterification
% (enterobacti THPO —_— T 2 _
J i 2 (enterobactin) \/\COZH \/\COOH H,N o o
TL, 1977, 45, 3919 o o NH
o
NH, o
HO OH
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o 1. hydroboration 1. KOH 1. Al(Hg) 1. LDA, Mel
Me Me2. Jones Me 2. KBr3 : 2. Raney Ni 2. LiOH
3. KBr3 3. AIBN, Bu3zSnH o"" 3. BzCl 3. Jones
Me
\
Me
NH, o
M
€ Me Me X Me
nap Et 0"“
e —— JACS, 1978, 100, 4618
recrystalization 1 1.0s0,
Me™ : 2. O-Me-(S)-mandelic acid
_-COH 3. MTM
#) ¢ 4. KOH
N SH 5. TBSCI
1. MsCl 1. | S CooH
1. TEA, CICO,Et 2. Me,CulLi Me Z Me
then NaBH, I 3. TBSCI ),/' ),/I OMe
2. 2-methoxypropene, 4. LDA, Mel
Me M brucine M8 2 H  Lic=cH Me £ H 5 Schwartzreagent,, MefHH 2.tBulLithen MgBr, | 2'.tBuLithen MgBr,  Me& fH H
—_— >—< > \"OH > \"OTBS 'OTBS
H CO,H H CO;H H OH H
) *) ) e Me

1. Corey-NicolaolMe
2. Mno,
3. H,0,, KOH

Me y
Me I\Elle Me Me ¥ Me
Me Me
1. Pd/C-H, 1. DMP 1. Zn(BHy),
g- Kz_%os (cat.) 2. LiOH 2. TBAF 4155 2 M A (erythronolide A)
. aci

JACS, 1979, 101, 7131

1. H,0,, LiOH
2. CH,N,

Me I\:lle
415 % W EEB(erythronolide B)JACS, 1978, 100, 4620
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