Sihan Chen JOC Year in Review: 1998 Baran Group Meeting
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J. Org. Chem. Statistics

1,641 articles ]O C‘The Journal of Organic Chemistry

Top Publishing Authors:
1. de Meijere, A. (15)

2. Paquette, Leo A. (13)
3. Katritzky, Alan R. (12)
4. Adam, W (11)

[ Things around the world |

Technology: Mobile & Gaming:

The MP3 format emerged Nokia introduced the Snake game on its phones.
Apple released the iMac |
Microsoft launched Windows 98 :
Google was founded E

Entertainment:

Titanic became the first film to gross over one billion dollars
Saving Private Ryan was released

Nobel Prizes in 1998

Most Cited Paper:

1. Synthesis of 2,3-disubstituted indoles via palladium-
catalyzed annulation of internal alkynes. J. Org. Chem. 1998,
63, 22, 7652-7662.

2. Estimating the entropic cost of self-assembly of
multiparticle hydrogen-bonded aggregates based on the
cyanuric acidsmelamine lattice. J. Org. Chem. 1998, 63, 12,
3821-3830.

3. Palladium-catalyzed oxidation of primary and secondary
allylic and benzylic alcohols. J. Org. Chem. 1998, 63, 10,
3185-3189.

Chemistry : Walter Kohn "for his development of the density-functional theory"
John A. Pople "for his development of computational methods
in quantum chemistry"

Physics : Robert B. Laughlin, Horst L. Stérmer and Daniel C. Tsui "for their
discovery of a new form of quantum fluid with fractionally charged
excitations"
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R'=Ph, i-Pr, n-Bu
R2=n-Hex, Ph

Catalytic Intramolecular Hydroamination of Hindered Alkenes
0.5 [Cp™S,LnCH;,],

10/03/25
Strategy for Five-Membered Heterocycle Synthesis E Synthesis of Fully-Substituted Heterocycle
by Cycloelimination ' OMe . — o OMe
) I — -—
_ : (OC)5W=< (0C)sW- c Li" 1. BFsOEt
Ph ! R 78°C 1 2. R’CHO
' - R
NaHMDS ;
5steps -78°C 040°Clp 27 : BN
OMOM ~F Oo” R ‘Meo.c  RZ 2L ? oow R | (OC)5W,-\
- ' 2 3. MeOH 5 MeO—)
' prm— Ll eO
4 steps ' \ /A R3 * R! H R'T )
" - . R 7o Meo” O "R o=_
' EWG R R Ph !
R_“Z Base ; © ! 2.Et;N,1, MeO,C
: /o\ R R'\/-ﬂR : 3. MeOH ©
OMOM Sn2 | = o : 1. R3HC—NSOZPh 4. TFA
R' - L}
OH Phozs
N . OMe MeO,C
! - . | 2
, = 4 steps , = NH Base [\ ' 1 2.EtN, I
R/ 4steps R/;\ _Base X)\R | |(0C)W-C—=—R? | ¥ 1.€CO, » _3:MeOH_ m
X~ "R / ' R
OBn OBn R’ '
X=0,8 ! 2.Et;N, I, MeO,C
...R.R.R'=Ar Alkyl RTSEWG,H___ J. Org. Chem. 1998, 63, 7132-7133., 1. TsNCO 3. MeOH weo

R3=Ph, i-Pr, CO,Et

Substrate Scope

R"  [(Cp™S),LnMe],

HZNM ——
HZNG

Ln=Sm,Nd

CH,

R=H, Ph,
R'=Me, Ph
1h-2d, 70%-98%

[(CP™S),LnMe],
—_—
5 min, 94%

%2 %\LnCpTMSZ

J. Org. Chem. 1998, 63, 3164-3165.

[(Cp™S),LnMe],
—_—

R'=H, R2=Me, 48h, 97%
,91%

R'=Me, R2=H, 3d

[Cp™S,NdMe],
7d, 53%

Me
NH
R1

R' R2

Me
CNQ
Me
Me

. Chem. 1998, 63, 8983-8988.
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Sequential Nucleophilic Acyl Substitution/Alkenyl Transfer Reactions
Mediated by Sml,

Sequential Ketyl-Olefin Coupling/B-Elimination Reactions
Meditated by Sml,

R2
o 0 R!R J on R'=Me,Et
Smiy HWPA [ Zomy TSmly prelim MO . oA, 4eq. Smi R RZ=Me, H
o , <j:/\0 N R'0 oy aSMz__ How—r, R? R3,R* =alkyl,H
N OH X RZ  HMPA or TMG On X=l, Br,Cl
n yield:60-80% n=1,2

H o-Sml; o-Smi,
i@()—i\\me ﬂ -elim
|
\L"\'L
Sml,

Stereoselective C—C Bond Formation via Chiral Auxiliary-Mediated
B-Lithiation of B-Substituted Carboxamides

0 Me /L R O Me
Li---N Ph H
—_— —_—
R/\)LN/'\Ph I ) H/'\Ph'

o 0 or protonation

J. Org. Chem. 1998, 63, 2-3.

H R OLi '

R=Ph,o0-methoxy aryl, R'=Me,CH,Ph,SiMe,, '
vinylcyclohexyl n-Bu,Cyclohexanone ' R2

ield: 40-55% !

| Further transformation: I Ph'n o y dr: 2.1_99?1 '

R=Ph /[):0 o ) !

> '

R'=CH(OH)Ph Ph o E

R’ Me N o :

H )\ 15% HCI /l\ H '

T -®ion > H.N"Ph * /\)]\ '

R n-BuOH 2 Ph OH '

n-Bu '

R=0-MeQPh p-elim
'=n-Bu '

J. Org. Chem. 1998, 63, 4374-4380.
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Enantioselective Ring Opening of Epoxides with Silicon Tetrachloride

0 siCl,, 10 mol% HMPA MO & O  n=1:er=1:1 : o Crown Ethers  HO
> | ; n=2: er=3:1 : /\ or — >_\ or
R R Ligand R R (CHy), n=4:er=1:1 ! R Xz (X=Br,) R " "
o] ' .
R'=Ph, er=12:1|; R=Ph,CH,0Ph,CH,0i-Pr,n-Hex yield: 75-97%
A 1= =71 |
SIC|4 + (NR2)3P=0 R1 R1 R —OBn, er=7:1 :
, Catalyst: o s o) o
Cl;Sio Cl ' )j\
e Ly, | - ° 0
R R NR, // X
Ro:N<p-NR, X : (o] o o o
I} . K/O\) I\/ \)
sicl, 0 O " Q : ©
1..Cl e \
cl—si: . .
NR CI:I ci E macrocycle + 2X, ————= (macrocycle--X" ) X3~
2 N -
R;N~p—~NR, NR, + : x- + P o>_
A R;N~b-NR, - 2 ® R > X *X
| 1] Cl !
ci—siyC! o .
| ~ClI I .cl ' + 70 X*o
(o] /sr‘ ' (macrocycle--X') 4 > — + Macrocycle
1 - cl’ % ' >_\
R1J\rR NRZ + Cl : R X R X
cl I o : J. Org. Chem. 1998, 63, 1455-1461.
| B
wCl A '
Cl_sl"v‘m R R ' Catalyst
AN : P, N o - s
- ' N +
cl R R ' ): A NR,
- - . Ph N N R,N<p«NR,
J. Org. Chem. 1998, 63, 2428-2429. H 1
------------------------------------------------------------------------- 4 o
Lewis Base-Catalyzed, Asymmetric Aldol Additions of Methyl Ketone °"S|"C'
Enolates NHO” | CIVL
. 1. R'CHO,
OTMS  sic, OSiCls 5 mo19% catalyst o OH yield: 79-98%
R Hg(OAc), R RJJ\/\R' er: 4:1-20:1 L _

2. sat. aq. NaHCO,

R=n-Bu, i-Bu, i-Pr, t-Bu, Ph, TBDMSIOCH, R'=Ar, Alkyl

Crown Ethers as Catalysts in the Halogenative Cleavage of Epoxides

J. Org. Chem. 1998, 63, 918-919.
J. Org. Chem. 2006, 71, 3904-3922.
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Enantioselective Synthesis of cis-Epoxyketones from cis-Enones

9o
— Catalyst S
R R2 + TBHP R2
MS 4A, THF, rt R'
0o

o

R'=Alkyl, R2=Alkyl,Ph,(CH,),Ph yield:51-80%
CH,OH ee:82-94%

Catalyst: Oe oH
OO OH

R2=Ph cis:trans=2:1-3:1

+ Yb(O-i-Pr); R2=alkyl trans=trace

A Three-Step Procedure for Asymmetric Catalytic Reductive

Amidation of Ketones Ac,0
o) NOH HOAc N(H)Ac
NH,OH
toluene i
R' JJ\/R' —_— R' (E/Z mixture)
R)l\/ R Fe powder R)\""
N(H)A N(H)A N(H)A
/g) c Catalyst /'(\) c o :( )Ac
R H, R RN
Substrate Scope
N(H)Ac N(H)Ac
(S,S)-Me-BPE-Rh
s - >99% ee
13.6 atm H,, rt
N(H)Ac N(H)Ac
(S,S)-Me-BPE-Rh
92% ee
13.6 atm H,, 0°C
N(H)Ac N(H)Ac
(S,S)-Me-DuPHOS-Rh z
> M >99% ee
13.6 atm H,, rt >|A e
a 1. NH,OH N(H)Ac
2. Fe, Ac,0
Me > Me >99% ee
3. (S,S)-Me-DuPHOS-Rh
13.6 atm H,

J. Org. Chem. 1998, 63, 6084-6085.

J. Org. Chem. 1998, 63, 8090-8091.

Direct Conversion of Carboxylic Esters into Ketones

[o) 3.1 eq. Me;Al 0
L 1.1 eq. DMEDA I vield:50-98%
. —_—
R”™ "OR Toluene, reflux, 1h R™ "Me
'=j-Pr,t-Bu,Me R= Ar, BI'\/(A)S\/"H_L , TBDMSO\/(A)S\/"I-,_L
.
RCOOR' H;0 o}
MeHN NHMe + AlMe, > > Jj\
ﬂ Toluene R Me
MeN_ NMe A
Al
+
Me n work up| H;0
o
AlMe
: RJ\OR'
o jMes o-AlMe, L
' /i | Me
NMe ; ) AlMe, ) )
[+‘A|—Me Me., > Phh
/ -
N AN Mend “AiMe,
Me L Me
B L=OR',Me |

J. Org. Chem. 1998, 63, 7590-7591.

InCl; Promoted Rearrangement of Epoxide

[o] InCl 1 o

1 2 3

R R » R ,

Ar> <R3 THF, rt R
Ar R3

R',R2,R%=H, alkyl or phenyl

)

Advantages: 1. fast reaction (10-50min)

2. tolerate OMe, CO,Me,
double and triple bonds

J. Org. Chem. 1998, 63, 8212-8216.
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Iridium-Catalyzed [5 + 1] Cycloaddition: Allenylcyclopropane as a

Five-Carbon Assembling Unit

R3 R®
R® 5mol%
trans-IrCI(CO)(PPhj),
—>
R4

Rhf ’

R2

xylene, 130°C

R'= Me, R%= Me, R3= H, R*= OEt, R5=H
R'= Ph, R%= Me, R3= H, R*= H, R%=H
R'= Ph, R%= H, R3= H, R%*= H, R5=H

.//_< I

5 mol%

R R*
R! RS
RZ RS
(o}
yield: 74%
yield: 83%
yield: 28%

t -IrCI(CO)(PPh R >
R, + co transirCl(CO)PPh;); | Ry :
(5 atm) xylene, 130°C Ir 3
Rs R |
Ln
reductive
— R, — CUCtIVE
Ri~n— — elimination R,.
R _—> —
S
RS oc/ll" fo) Ilr Rs
Ln L, (o)

10 mol% Pd(PPh;),
n-Bu,NCI
K,CO,

xylene, 80°C

10 mol% Pd(PPh;),
n-BuyNCl

K,CO3

xylene, 85°C

(P
X

J. Org. Chem. 1998, 63, 4-5.

Bicyclic Carbopalladation Reaction with Two gem-Reaction
Centers

X=CH,E,, n=2: 57%
| O X=0,n=1:83%

J. Org. Chem. 1998, 63, 9156-9157.,

Bicyclization of Enynes Using the szTiCIz-Mg -BTC System

c CO,+CCl,
=R _ A)
p,TiCl,/M
X/ PTG X" T “rice, c’gl'cm_,,
(BTC)
/ TIsz
Substrate Scope
R'=Ph, Alkyl 77-82%
=1,m=2 30%
o o n="
Qﬂé': n=2,m=1 63%
m
r—‘\
N Ph
R%=gem-Me, 54%
RS 1 0 o 5=(CH,), 78%
x> = 1.Cp,TiCl,Mg, 0°C Ph
—_—
2—(/: 2. BTC, 0°C G o R2=Me, R*=H 84%
R™ R R2=H, R=CH,0Bn 64%
4 R?
R CsHqq
o o 3=Ph(cis) 74%
R3=Ph(trans) 61%
R3
Ph
X=CH,, R*=H 85%
X o X=CH,, R*=gem-Me, 58%
X=C(CO,Et),, R*=H  65%

6

J. Org. Chem. 1998, 63, 9285-9291.
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Palladium-Catalyzed Annulation of Internal Alkynes by Arene-Containing E Palladium-Catalyzed Inter- and Intramolecular a-Arylation of Amides

Vinylic lodides and Triflates

1 2 : Intermolecular Arylation
X Pd(OAc), R R ; I Y |Pd(dba)2
- NaOAc ' o BINAP 0
/ \ 1 _— p2 n-Bu4NCI ' KHMDS
<N + RI—=—R? e 'OAIX + R\/”\ === R NMe, + Diaryl (side pdt)
(- J ' NMe,  dioxane,100°C 2 y P
: Ar
X=I, OTf . , .
yield:44-86% . yield:48-72%
Substrate Scope i ArX= 2-bromotoluene Amide= (o)
, 4-methoxyphenyl
Ph Ph -
Rp= CMe,OH, t-Bu, ' 4-bromotoluene Me)LNMez
HO SiEt;, CMe3 .
——Ph ! 4-iodotoluene o
_» 'JH OH .
19 '
= {0 | L
. Ph ' | Intramolecular Arylationl
X ) A‘JXM‘* : Pd(dba), R R'=H, CHj, Ph,
’ as above o o ' R Br o BINAP R gem-Me, ,
/ ' JJ\/R' NaO-t-Bu lo)
O : N dioxane,100°C N §
' Me Me
Ph : R= methoxy, cyano, H yield:63-83%
Me ' J. Org. Chem. 1998, 63, 6546-6553.
as above '
> ( > TR E e P L EE T P
65% Ph ' Stereoselective Hydrogenolysis of 1,1-Dibromo-1-alkenes
Ph ' Br  Pd(PPhj), Mechanism Br
........................................ J_Org. Chem. 1998, 63, 2002:2009; /= BusSnHy, = (Pd]
Improved Procedures for the Palladium-Catalyzed Coupling of Terminal Br rt 'Rld 43B;8°/ /—<
. . . . : yleld: - o R Br
Alkynes with Aryl Bromides (Sonogashira Coupling) ! R= 4-acetoxyphenyl Br Bu,SnH
HC=CR? — : :-h(}’-dmt);,y’?her-‘yl heny! a8 i C
— — g . -( :Jme ylamino)pheny R Br
\ Br ) — ! ridine Pd(0)
g Pd(PPh;),Cl, (cat.) X . : Bu,SnBr
RN / Cul (cat.) R ' Me  OTHP [Pd] 3
Et;N,TMS-acetylene ' o —
25°C, 1h-16h, 82-99% : — R Br
' Me
R1=2-COZMe, 3-CO,Me, 4-CHO, 4-COMe . § — ph
R2=Me,Si, n-Bu, Ph : -

J. Org. Chem. 1998, 63, 8551-8553.'

J. Org. Chem. 1998, 63, 8965-8975.
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First Asymmetric Total Syntheses of (+)-Crinamine

- - o
0/\0 Key disconnection OF

Ar H Ar
: . N _cHO OEt
—> | (Y ~ — + TN

AN\ OPO(OEt), OEt
H Ts
MeO
1 2
/=0 /—° /9
(o) (o) (o)
O 1. 2.5 mol % Pd,dbaz*CHCI; Recrystalyzed O O
+ TsHN OEt 5.0 mol % (S)-BINAPO  from MeOH OEt 2. FeCl3SiO, T
OPO(OEt -20° 99%ee N\/k acetone, rt N_ _CHO
(OEt), OEt THF, -20°C (99%ee) OEt  (83%) ~
yield:80%
ee:74%
1 2 3 4
/'—0 /'-O /'-0 FO
o o (0] o
3. 230-240°C (55%) 5. Se0,, dioxane, reflux (86%) 6. Ms,0, Et;N; MeOH, 0°C (95%)
> Y OAc > Y OAc > + Y OAc
4. Ac,0, py (98%) : : 7:8=6.0:1.0 :
=N
HO F S 0 MeO
5 6

7. NasCyoHg, THF, -95°C 8. H,C=NMe,, MeCN, reflux 9. K,CO; MeOH
o T 3 steps (72%)

MeO

J. Org. Chem. 1998, 63, 7586-7587.
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Total Syntheses of (t)-Crinine, (+)-6-Epicrinine, (-)-Amabiline, and (-)-Augustamine by the Intramolecular Cycloaddition

o0\ ! Crinine Intermediate T.S. :
OH 0 '
= ) | " o
: —_— S—
rll/ /\ : RO N
OH ’\0 (-)-Crinine E
HO Similar Strategy : ¢ ¢
N RO < 5 o o
(-)-Amabiline ! epimerize at C(6)
. to give ent-crinine
! I - s
: HO N HO
1 H
' Crinine ent-6-Ep|cr|n|ne
. Ar
= 1. n-BulLi
MOMO z 2. ZnCIz i 4. Hj, PdICaCOy/Pb (90%)_ Z 6. (COCI), Z 7. BuySnCH,NH
—_— —‘
OTBS MOMO 5. n-BuyNF (79%) MOMO 1 OH DMSO MOMO A S0 4AMS, Et,0

Ar r
OTBS NEt;
1 < 2 (65%) 3 4 (99%)
used without purification

cat. (Ph3P),PdCl, o/\o 0/\o
7 . () &
X _—SnBu, 8. n-BulLi (2.1 eq.) 9. aq. CH,0, MeOH 11. Ms,0, NEt;
MOomMO ,!\r N THF, -78°C, 1h 10. 6M HCI, 50°C 12. CsOAc
(80%) ‘ ‘ 13. K,CO;, MeOH
N N
5 (100%) MOMO H HO u
used without purification 6 7

J. Org. Chem. 1998, 63, 3607-3617.
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