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Sunggak Kim
Born: March 17, 1946 in Kyungbuk province, Korea.

Undergraduate studies: Seoul National University, 1969.

Doctoral studies: McGill University, Canada, 1972-1976
(advisor: George Just).

Postdoctoral Fellow: Harvard University, 1976-1979
(advisor: E.J.Corey).

Independent career: Korea Advanced Institute of Science and Technology (KAIST,
1979-2009, from 1986, promoted to professor of chemistry);

Nanyang Technological University (NTU), Singapore,
(2009-2014, professor);

Ewha Womans University, South Korea,
(2014-2016, visting professor).

From 2016, retired.

KAIST

Research Interests

organometallics reactions

the building of KAIST

Selected Awards and Honors:

Academic Affairs of the Korean Chemical Society (Vice president, 1998)

Bulletin of Korean Chemicial Society and Synlett (Editorial board)

Korean Chemical Society Award for Young Chemists (1985)

Korean Federation of Science and Technology Societies Award (1991)

Korea Science Prize in Chemistry (1994)
KAIST Research Award (1997)

Publictions: ~296 papers, 1 book chapter (from SciFinder®)

Y . .
_ mainly developed new reactions and reagents

Radical Chemistry (main)

[1991~2010]
[2010~2016]

ACIE, 2010, 49, 6806
JOC, 2010, 25, 7928
CC, 2011, 47, 7851

Au catalysis

Synlett, 2011, 3, 415
Fe catalysis JOC, 2012, 77, 5856
JOC, 2012, 77, 5239
EJOC, 2013, 3, 533

(o} J.C.S. Chem. Comm., 1981,1231 o CL, 1981, 1,133
J___re | Bull. Korean Chem. Soc. 1982, 3,70 J___re | Bull Korean Chem. Soc.
R1 o’ R1 S’ 1982, 3, 70
Bull. Korean Chem. Soc. 1982, 3, 166 thio ester I
ester | joc, 1984, 49, 1712
JOC, 1982, 47, 4581 /l;l
reduction reaction Bull. Korean Chem. Soc. 1982, 3, 81 o NH
bonvi. halid JOC, 1982, 47, 3311 R-lactam
(carbonyl, halide..) | pci, 1983, 22, 562
JOC, 1985, 50, 1927 TL, 1987, 28, 2735
idati s Bull. Korean Chem. Soc.
oxidation reaction | g orean Chem. Soc. 1986, 59, 3257 1988, 9, 189
(alcohol) Bull. Korean Chem. Soc. 1986, 7, 86 J.C.S. Chem. Comm., 1988,1242

mainly delevoped organometallics reactions

Rh catalysis

OBC, 2013, 11, 6879

Pd catalysis

OL, 2013, 15,2186
CC, 2013, 49, 4682
OL, 2013, 15, 2692
OL, 2013, 15, 1910
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toluene N z
0,
)@ reflux 93%

Selective Reductive Dehalogenation of Tertiary and Benzylic Halides

L}
L}
Et,0, rt '
RX + Zn(BH), —» RH R = tertiary or benzylic alkyl, X = CI, Br !
(1.0 equiv.) '
substrates products substrates products . 0
Br H . \ 3
' N (o] N“ * . C—
Br H Br Br ! /)\ ()j\ )\\ | == NN — > )\ —> product
' N~ s, 8" N r‘)< /k\\
Br Br ' o s,
90% 81% : N~
OCOCF; B UH ! Bull. Korean Chem. Soc. 1989, 10, 403
/\/\[\ ©/\/ @N e
0% 0%

ACIE, 1983, 22, 562

Selective Reduction of Aldehydes in the Presence of Ketones

N
. THF, rt
@ * BH3 Mezs (Q +Mezs + Hz
OH

[o] R [o)
OR
1) PhSCI
é 3 > SPh
h N 2) AgBF, n

R =TMS, TBDMS

L}
'
' substrates products substrates products
L}
' SPh
H,B—O 1 ' s SPh R
' OTBDMS OTBDMS o
/H\/CHO ' o
L}
1 (2 0 equiv.), THF, rt _iA\_CHOH ' 96% R = H, 85%; R = CHj, 89%
/\n/\ BF3~Et20 (0.2 equiv) ¢ ' PhS
L}
' OTBDMS
selectivity > 94:1 ' \mm \m[f
1C4H
A TBDMS
TL, 1984, 25, 2985 )
Bull. Korean Chem. Soc. 1984, 5, 240 ' 7L, 1989, 30, 6181 84% 58%
......................................................................... [ A A At PRI SRR 4 LA SRS
B OMe . OMe + [0}
-BuLi R'CHO H
= THRLOC ([ O (7 / n-BuLi H .
socl, + + Et.N , -\ +0Tf_> \_+—>\\R N\ R
2 ENJ\OH taN — S |N/ o’lsl\o \NI + Et;NHCI ‘R PPh, THF, -78 °C R PPh, R
: R'CHO
' TMSOTf
RNH RNHCHO ' , HO_ _R'
R—N=S= 04_2 —— 3 R-N=C ' TMSO OM HO_ R ome H' 0o
S . ether e —> >
" ' — MeOH Z R H
ArCONH, O o Z RHN-C-NHR' ' R
ArCN ~——— L 1 o —— RN:=C:=NR' '
Pl S [ R' "R
N~ 0" 0”7 °N '
" ton < ; PPh + o
RCH=NOH R-C-NH, PPh; OTf n-BuLi ; R'CHO | P H ~
RCN —— —_— ' )\/\ 2 )\/\
Ren ' RFN\FNoMe THF,-78°C R R OMe R

TL, 1986, 27,1925 TL, 1989, 30, 6181
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1,5-(n-Bu);Sn Group Transfer

RN
R1

1,5-Hydrogen-Atom Transfer

(6-endo) (5-exo0)
Sn(n-B
n(n-Bu)s Sn(n-Bu)s
H

nBu3SnH
AIBN A

(0] OH R OH

H R

o]
n-BuzSnH 2\
R AIBN > R

Sn(n-Bu);

R B

JACS, 1991,713, 5106.
J.C.S.Chem. Comm., 1992, 1377

Br/\&;i)i/"\ ‘\ Nk\n

N°

™ n-BuzSnH
Ph™ AIBN, PhH

n=1,2
E= COOEt

Mechanism:

(\L\ N& >
~—N7 Ph

Driving Force:

/\/"

* The relief of ring strain of three-membered ring

* ejection of nitrogen and styrene

. @b O

JACS, 1991,7113, 9882

g E E \’N& >,

Br h “ N Ph

E

— BrN?V\N3

i OSn(n-Bu);
0 —= Rz\/\é)
1

X =1, “H” = Bu3SnH

EE 1) “H”, AIBN OLEE
X Oo_ _OPh
N3  2) TsCl, Pyridine - X=Bror X N
S
E = COOEt “H” = (TMS),SiH
+ - .o,
r\rlq —>E>N—N:N: - N—N=N: —» CN‘
3 . .o
Selected Substrates:
o OSi(TMS);
(TMS);SiH TsCl, Pyridine
4 —_—
- AIBN 2
N3
GOOEt N, COOEt COOEt
Bu3SnH Ns TsClI, Pyridine Y
AN —_—
N’ Ph AIBN = N‘
| Ts
73%

0
B-fragmentation
Me Me SnB
R BUsSnH R —w N,SnBu;, e RJLN "3
N ABN N >\ﬂ)
h  SnBuj Me' d

n=1,2
E = COOEt

The First Step:
+ -
R—=N=N=N

BU3Sn

Unfavorable *

)L .SnBuj

SnBuj
|

- +
-~ R-N—N=N ——— 3 R-N—N=N': or R- N N=N-SnBuj;

Ao

R-N-SnBu;

The driving force of second step would be provided by resonance stabilization of

the amide group formed by B-fragmentation.




R= COOEt, 91% ACOH, MeOH, 0 °C, 75%

BusSnH 1)mCPBA, DCM, 73%  MnO,, Et o
AIBN, PhH 2) EtoNLi, HMPA, 74%  d.r.= 351
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SnB .
o SnBu3 o r\jn u3 : Substrates Products Subitrrlates ll;’rr‘oducts
E /—N; BusSnH N ' Ph N. R N; N
n — n=1,93% ! R N3 S \\r
AIBN =2,96% \ '
E ' X Ph
' 7 "X
Substrates Products Substrates Products ' = X=0,8;72-97% 83%
O H O H ' J.C.S. Chem. Comm., 1995, 1607
0 Ns N o N N .
M/—/ ! Applications In (Formal) Total Systhesis
N L]
M ' 1) LDA (2.4 eq.), HMPA, THF, -78 to 0 °C
® 96% 91% :é/cozm JLDA (24 eq) = Me0,C 1) LDA (2.4 eq.), HMPA, THF
o o o ! 2) 4-bromobutene, 87% 2) 1,3-dibromopropene
E O H '
N R N3 . VA
N3 OEt N . o J Ph” N
' 1) LiCl, H,0, Me,S0,120 °C, 86% |
EtO E = : MeO.C >
83% R=H, 75% . €02 A\ _Br 2) N- amona-2-phenylaziridine, X Br
’ '
L}
L}
L]

E E E
(n = N Ph BU3an (é; N Ph (6/ N Ph @
N3 v e N V N, V

84%
‘SnBu; SnBuj ‘SnBu,! CC. 1996, 1539 modhephene
-Bu;Sn + © OTBS SePh OTBS o
Highly Efficient Intramolecular Additions: ' OH
(i) alkyl radicals to azido groups E R . Qh» SePh 1) Swerm Ox. 0
(||) amipyllracijipalls tto iming) gr<|)ups (@ ! CHO n-BuLi, 76% e 2_>) 2. HOl SePh
iii) aminyl radicals to carbonyl groups n ' . - :
(iii) aminy vl group! {‘ ; R: CH,CH=CH, R 82% R
79%~81% ; HANNS o
JACS, 1993, 115, 3328 JACS, 1994, 116, 5521 '
' 93%
: _N
Bu3SnH (0.3 equiv) Ph Ph . N Ph
u uiv,
—usonn 7 eaud) Ph—I—NSnBu3 —> |Ph >-_N' ' BusSnH, AIBN
AIBN (0 1 equiv) R ‘snB *| khusimone B o
nBus | o:p =1:5,67% SePh
* Bu,;SnH ¢ . . R
' Zizaene Synlett., 1997, 8, 947
+ workup Ph _ Ph ! Ph
Y=n : $ b
R : j N—N j
Ph——NH : : N MgBr
byproduct 2 R = Me, sec-Bu, Ph ! H S
R ' a-Cedrene
83%-95% '
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B R=H, X=S80,Ph, 94%

R_A C R = Me, X =SO,Ph, 88%

X%—N-osn
R

Lower the energy of the LUMO of a radical acceptor, reduce the SOMO-LUMO difference

OEt OEt
OEt
|
O}\/(M s ) h lo) I,’I
e3Sn),, hv
Ay — “, R = H, 88%, cis:trans=1:6
BorC A R = Me, 78%, cis:trans=1:6

Feng Wang Sunggak Klm 10.08.2018
N \ ' _OBn
™\ —\ ,—\ ' N
o_ 0o o o ' | |
—>1) LDA TMSCL THF 1) TBSOTf DCM, -78 c :
) ! - TMS (Me;Sn),,
2) Pd(OAc),, CH3CN ' | + TMS|—3-
92% A ""MgBr, THF, -78 °C FE E
oTBS ' £
L}
R = CH,CH,CH=CH '
2 2 lecsz, ' R = H, 82%, cis:trans=5:1
H 2) TBAF : JACS, 1996, 118, 5138 E =COOEt R = Me, 60%, cis:trans=>5:"
2! '
\N ;
)}- 1Ph '
Ph - SOV \ﬂ/ e 3 N-O% Messnyp v R RY S NOF o)
\VN MeOH R s : Rl + W JL (Me,Sn),, hv JL aq. HCHO JL
bl 1) Bu3SnH, AIBN . R10 S (Yo} R1 3 SO. R1 ’ 3 4 3 4
Ph ¢2) TsOH, MeOH o ' 2 2 R 2 R TRt HCI R® R
' unsymmetrical ketone
o O 1) MeLi, Ether :
2) SOCly, pyridine '
+ ) 2 by ' After optimizing
- 3) TsOH, DCM ‘
A H ) ) 74% : o
15% 45% a-Cedrene ' E
TL, 1998, 39, 7713 ' I' D, (Me;Sn),
------------------------------------------------------------------------- " \ ﬁ
' | hv, EtOH
fo) (o) g /
_(,] (BuzSn), _(|] N
PhO(CH),l + R—C—X ———> R—C~—(CH,),0Ph oBn
R=H, X = SPh, 15% E E = COOEt
R = Me, X = SPh, 0% =
R =Me, X = SePh, 18% aq. HCHO o
PhO(H,C HCI 65%
A, (BuSn), (H2C)a PhO(H,C),
PhO(CH,),l )|=N OBn — 3 o
hv Ph
¢ * 2 ( n D (Messn)z SO,Me n=1,70%
X PhO(H,C), R =H, X = SPh, 20% Br \\ E on > S _OBn n=2, 52%
PhO(CH,), + >=N—OBn — R = Me, X = SPh, <5% hv, Et Br N

Eventually, alkyl radical to carbonyl group JACS, 1997, 119, 5982

it depends on the nature of the =~bond formed and the strength of the o-bond broken, the
stronger the =-bond formed is, the easier the p-fragmentation would be.

E E
E E
(Messn)z é -PO(OEt)z
PO(OEt)z

PO(OEt), 91% O

1 o E = COOEt
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E
f\t\cox (Me3Sn), COX x= PO(OEt)z
I A 75%

=SPh
X = GePh;

A 65%+B 15%

intermolecular radical addition

ﬁPO(OEt)Z

E
E E
-PO(OEY),
_>
X .
07 PO(OEY),

E
Cbzo B 92%

E

X o
JACS, 2003, 125, 9574 72%-90%
Tin-Free Radical Acylation Reaction
BnO BnO
W, 0. +
N N H o ing!!
R+ | 3 | JL Challenmg..
SO,Ph H R (Tin-Free)
a
R'SO, " —== R + RI b R. + R Problem 1:
y < 1 radical acylation arises from the fast
-S02 1 addition of an alkyl radical to sulfonyl!
c d oxime ether 1 to afford oxime ether 2
AIBN Solution:
RSO 2 R'SO, Since the direct addition of the alkyl
1 2 radical to sulfonyl oxime ether 1 (path c)
BnO ~, BnO ~, BnO . would compete with transfer of an iodine
N N N atom (path b) in the radical acylation
J\ ﬂ\ J\ approach, efficient iodine transfer is a key
1 SO,R! H 2 R! H 3 R factor for the success of this approach.
| B0y __ABN__ “N
+ | |
H” ~so,Me H
0, 0,
Problem 2: 62% <3%
Primary alkyl iodides did not work well. (Due to the small energy difference between the methyl radical
and a primary alkyl radical)
BnO,, BnO

PhO(CH,),X +

° .
N V-40, 140 °C N +

EN

t
H” > so,MeBUPh

| |
H)\(CH2)4OPh H” “Me
A B

BnO CN
N N3 /O
oM

ceescccceccccceeececceee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeneneeealeccccc e e e s s ce e s s s e e e e e e e e e

X=1, A45%,B 25% X =TePh, A78%,B 0%
E
E ;‘OBn
V-40, 140 °C E N BnO,,_
—Q— . > E Y Ho. IN
BuPh
A
X H)\Me
X=1 31% 55%
X =TePh 67% 0%
ACIE, 2001, 40, 2526 L.
After optimizing

%'}‘/Y RI R\)L’;m
v T

OoX OoX
R\)\N’Y EEmm—— R\)Qr;l
z z

oTBS
N-OTBDPS [ A

1
Cbz

o
A, 80 °C
EtOOCCH,| EtOOCH,C \)L
0.1 eq. AIBN NHCBz
64%
OTBS
Mechanism: R
SN
OTBS |
Cbz Ph
R\).\ _OTBDPS AN
N > Ph—/SI—O
]
Cbz Bu
1,2-Ph transfer
OTBS Ph
)\N OTBDPS PhO—Si-
. N
Cbz Bu'  Jacs, 2002, 124, 14306
OTBS OTBS
) R\/\)\ _OTBDPS
= f‘?womnps —> NG N
(Isz Cbz

y-alkylation of «,f— unsaturated carbonyl compound
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. E E
QTBs OTBS . 5 atm CO
R NG y-COTBDPS X. , Sl * PhSO:SPh ——— vao 0|
ﬁ Ll 2 - o
\ attack RN -OTBDPS P ANSON \ o >
Cbz ) !
X X  Cbz .
* | v attack .
OTBS OTBS ‘ ﬁ) — o  66%
R A\ -OTBDPS c R N §-OTBDPS ! SPh ACIE, 2005, 44, 6183
) ) ‘
X Cbz X Cbz ' Anionic Tandem Cyclization
more stable ! R!
. R!
2 ! LDA, THF Ph
I R2 OTBS ; ), )n
RI AN .OTBDPS 70 (0.2 1 : _ Azi=
RX + ’;‘ ;eqﬁ R A NH 6 | v Azi-N N-Azi AZ|-N N-Azi -AZI H“ )&N
R® Cbz DCM s ! examples . -
R_R cCbz 64-85% ; 75-85%
. 1 1
ACIE, 2004, 43, 5378 ' R R s R
' R! RM R2
' R2 —_— —
' , . THF
' Azi-N -Azi - .
Rozsv + PhSO,SPh  + CO W JL + RSPh ! n N-Azi R N-Azi R
.
50 atm. 75% ;
: substrate RM? product yield, %
' substrates scope - ‘ A
' R’ . :
Mechanism: 802 ‘ R R A R\:y 16 a1
RSO ' it S W H,C=CHMgBr
2 ! zi—| - Azi i w
PhSOZSPh : R'=CH,0Bn o) \_\ E=H 17 (76%) B:
SO,Ph ' D 4 =OH 18 (66%)°
é\/ ’ . D & =Br 19 (85%)" H,C=CHLi
. R R RL__R'
. A > 20 (72%)°
Rozsv . N c i ] 21 (70%)° C:
v - : T ' H,C=CHCH,Li
PhSO,SPh —» PhSOz< ! Ph” ph/\(7\ » 2L = 2
' azi—N7 < SnN-azi © w /N 22 (63%)
(o] R [ OBn \/
JL PhSOZSPh ; DO D nem
R SPh . Azi=N" SN SN-Azi W on
[ Ph Azi
. - -
E e 95 atm CO i E ; e
SiMe; + PhSO,SPh ' L A 24 (so%)°
+ N\ 3 2 —_— . Al N s
4\8 X7 E V-40,100°C  |Me;Si : e
2 E ) \ : R N,Azl
Me;Si : Mfsn XD 1 2 e
3 [ N-AZi
—_— fo) '
.

SPh 83%, cis:trans = 4.7:1
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TBSO. OTBS o,
NO, TMSOTf N N TBSO\ _OTBS RI TBSO ,OTBS TBSO NIOMe . cf(:}:::/aoc)
oTf —3 . : I >
R EtsN 0°C Jl\ /& (Mee,Sn)2 )\/R )\/R R (/) 27 examples

Tin-Free version:

TBSO, OTBS

A = A

o
X. 11 _OMe
PT
R OH

X =CH,, 0

o
X.11_OMe
Py
R OH

X =CH,, O

ArBF;K

PhI(OAc),

+1M HCI

o

i

TBDPSO,  .OTBDPS

5 examples
61-75%

ACIE, 2006, 45, 6186

27 examples
36-97%

OL, 2013, 15,1910
CC, 2013, 41,4682

10 mol% PdCI,(PEt;), o
20 mol% Ac-Val-OH 11_OMe
—> R e

KHF,, Ag,0, ‘BuOH OH 27 examples

Ar 0-93%

JOC, 2013, 78,11247
OL, 2013, 15,2186

(o)
11_OMe
P
R ]
OH 27 examples
OAc

50-95%
JOC, 2013, 78,8826

110 °C

10 mol% Pd(OAc),
—
DCE, 110 °C

42-87%

Uns ymmetncal Pyrazmes

N,OMe
_OMe 2 mol% | )
NI " N Cu(hfacac), R1J\_(R RZ N R3
yZAN —_—
R' RY * 3 4 N+ — > - |
R R AN 1 4
R" N R
N, R3 R4 \
OMe

electrocycllzatlon

150 °C

2 3
I -MeOH R I N\I R
R R N7 R

OL, 2015, 17, 395

From 2016, he retired......
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