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Education/Career

- University of New Mexico (B.S. Chemistry, 1968) 0 R3

Miscellaneous
- Co-author of Experimental Organic Chemistry: A Miniscale and Microscale Approach
- coined the term synthome

*Yield calculated from corresponding ketone

with R.N. Castle EtO- ] y Noubithen R' R nBuli
- Princeton University (Ph.D. Chemistry,1972) B’ N T o R2=<N =<"' - >
with Edward C. Taylor Ph Y=o on
- Post-Doctoral Research: R2
University of Munich (1972-73) with Rudolf Gompper, : R' R o
MIT (1973-74) with George Buchi 5 >=< n-Bu R4-X then R s One Pot
- UT Austin: Assist. Prof. (1974-80); : R2 N_< e ——— R4R Process
Assoc. Prof. (1980-86); ; Li Ph 1 M HCI R?
Prof. (1986-) ;
Selected Honors and Awards R’ R? R® R* Yield (%)*
Ta-Shue Chou Foundation Award (Academica Sinica), 2000 '
M. June and J. Virgil Waggoner Regents Chair of Chemistry, 2000-present Ph H H Me 39
Japan Society for the Promotion of Science Award, 2001
Wyeth Research Award, 2003 nPr nPr H Me 58
Fellow of Institute of Cellular and Molecular Biology, University of Texas, 2003-2004
Fellow of American Association for the Advancement of Science 2005- : Ph Me Me Me 63
International Society of Heterocyclic Chemistry (ISHC) Senior Award, 2013 :
Ernest Guenther Award in the Chemistry of Natural Products (ACS), 2017 ; t-Bu—®z\‘
; H SMe 40 (79:21 d.r.)
Research Interests
-synthesis of biologically-active heterocyclic natural products : H Me 80
-studies of energetics and structure in protein-ligand interactions —
-design and synthesis of small molecules that may be used as molecular probes 0CO.Me
5 Ph Me H 2 62
: g_<Ph
Publications ;
-322 in total: Org. Let. (72), Tetrahedron (65), Tet. Let. (59), JACS (58), JOC (63) 0OCO,Me
-Top 3 Most Cited Articles: ' Ph Me Me 3 51
Synthesis of oxygen- and nitrogen-containing heterocycles by ring-closing metathesis, 1016 Citations Ph
Methodology for the Construction of Quaternary Carbon Centers, 467 Citations
Modification of the Mitsunobu Reaction for Inversions of Sterically Hindered Secondary Alcholols, 373 Citations H OCO.Me 59
. Ph
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1) H*
1 0 2) KOH, o
R H MeOH/H,0
—_—
R? X
n
R? R2
n=1-2
X = Cl, Br
Product Yield (%)*
o
Phg 59
Me
65
63
77
41

*Yield caculated from
corresponding ketone

JOC, 1976, 3337
JOC, 1977, 2520

JOC, 1978, 3792
JACS, 1980, 5866
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R4
3
. @ base R R2 o
—_—
° Eto ~ R’ EtO R' o
PPh3 PPh3
R3
JOC, 1978, 4673 R2
R! R?
nBulLi R3
Z “OEt OEt H*
PPh; o Pph 1
@ | 3 0 R Eo R4 o
R4JH/\R2
JOcC, 1977, 1664 R3
Total Synthesis of Racemic Acorone
H (o) Cl [o)

Me

Synthesis of cyclohexenones using Butadienylphosphonium Salts

Hg(OAc),, BF;°Et,0, AcOH

1) Pyrrolidine
then 10% KOH/MeOH_

_—

I/\W then

70% two steps

=0

64%
Me
JOC, 1978, 1027

Synthesis of substituted butenolides from butyrolactones

R . o}
Rz R2 1) NaH, HCO,Et or
' HC(NMe
: (o] ( 2)3 nBuS < (0]
R'" ! r”” O
' 2) nBuSH, H* R? R
: o
R! R? ' 1) (R3),CulLi
R E 2) Raney Nickel RS (o}
R4 E R2 R1
' TL, 1976, 4459
1) LDA then acetaldehyde then TsOH (0] (o]
2) Me,CulLi then AcOH then Me,CulLi
3) B,Hg then Na,Cr,04, H,S0,, H,0 ,( oy (
’ W + W

1:1 36% three steps

rac-acorone rac-isoacrone

Total Syntheses of rac-O-Methyljoubertiamine and rac-Mesembrine

JOC, 1979, 3391 OMe OMe
OMe Mg then (\0 N_<Li O; then dimethylamine
o _~cn o _OEt hydrochloride, NaCNBH,, \
Me 0:’ Et0” \ 7 tBuOH S
! then NH,CIH,0 Me™ "o— then allyl bromide, A then 759 0 Nte,
r 90 H* then KOH/MeOH/H,0 raeO-
’ 30% Methyljoubertiamine
OMe
OMe (\0 EtQ  Li
o MgBr Eto-P then
OMe 9 o] 0= . \
Me o) ° —<Ph nBuLi KOH, MeOH, A ©
' - > ”
- Me oj th Br~N-CO;Me H\ N
Br then HCrO, MeO en N Mol N”
75% OMe then H* then KOH d o.M )
2Me rac-Mesembrine

65%
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Total Synthesis of racemic Lycoramine : Intramolecular [4 + 2] reactions applied to alkaloid syntheses L. 1979
: z 3823
OH O :\\ Geminal : K,CO JACS’
o) DTN : m 2 1980, 5274
MeO H o acythn \\l\ :
MeO alkylation o !
> e Me —> : 67%
68% three steps N’ 43% MeO ", 1 1:X=CH,, Z=OTf xylene,
Chz O \\ Me: 2:X=0,Z=Cl reflux
N
OCHO Cbz ; O N__X
1) cat. RhCl; MeO . N X - X Erythrina
2) L-Selectride 1) POCI; e ’ o A alkaloid
3) cat Pd/C, H, 2) NaBH,, MeOH : 97% core
> —_— ity A Tioomone- ittt iietelelelelelelelelelelelelelelelelete ettt
4) formic anhydride, MeO 68% ; Formal Synthesis of Aspidospermine PhMe,
pyridine ; COCl  Et.N sealed tube Et
. : Et 3 260 °C, 20 h
2% ' + _
JOc, 1981, 3567 : Z 0.5 N
JOC, 1982, 1513 ;. N H A/ 76% 45-55% H
Total Syntheses of the Amaryllidaceae Alkaloids rac-Haemanthidine and rac-Pretazettine E Se0,, AcOH, 100 °C £
o Geminal E then KOH, aq. EtOH, RT M. PdlC JACS, 1963
o o acylation- ' then HyCrO4*Pyr. 2 2872
<°:©/\C”° wMgBr o Me  phydroxyalkylation ; > TN N0 ——— NS0
o) — > Q > : 26% 98%
then PDC o o_J 63% : o
o .
81% + JACS, 1980, 3294
1) DIBAL e R RRLECCEEEEP
tBuO,C NMe 1) PhNMeBr;  tBuO,C,, /Mg 2) Mesylation ! Formal Synthesis of Lycorine JOC, 1981, 3763
“ €0,C3Hs 2) DBU N 3) Methanolysis ; Me JOC, 1982, 3634
" W . '
3) Pd(Ph;P), ¥ 4) Pt, 0,, aq. dioxane PhMe, MgSO,
—> o o > 19 o |
66% three steps \—O 3:1 amide:amine : < :@/\ (o] Xy :;1: A
: o _—
, O SN
R 5) POCI HO, o : then PMB 47%
{BuO,C N ) OCl, N Mel, MeOH then ‘e : diethylaniline, Q SO,
wH 6) LiOH \H NaHCO3 . NMe ; 68% cocl
e —_— s Y X"H OH
. 28% six steps ,
(o) ’OMe ° P '/OM (o) v . 1) LAH Ho/,,
g € o FYW 2) NaHCO3, o
) € ! ethyl orthoformate Heterocyles,0
amine: R=H formic anhydride, rac-Haemanthidine rac-Pretazettine ' 3) POCl,4 1979, 1358< O
amide: R=CHO pyridine E » 0O—\ /)— -------C >\ N

JACS, 1984, 6431

Lycorine
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Formal Synthesis of rac-dendrobine o H Asymmetric Synthesis of ( + )-Phyllanthocin HO OBn
I N-M) BN . 2
: 3 HO — Me HF,
cl * 7 2) 180 °c """\ 2 N —>0 O MeOHH,0
i — » H —> H —
iPr  55% two steps 75%, 2.8:1
JOc, 1989, 265 8:1d.r. iPr WOH
JOC, 1991, 642 .
----------------------------------------------------------------------------------------- 1) H,/RaNi,
Total Synthesis of rac-Reserpine and rac-Yohimbine JACS, 1985, 40725 OMe B(OH)s/ag. MeOH
Bn B, JACS, 19876124 2) TfOH
Bn 0] : [}
| | N. O xylene N__O N 68% two steps
reflux :
—> — : JOC, 1987, 3708 Me0,C
— o —>» R — R ! ) ,
|-|oJ I o M H ' JOC. 1989, 2209
0 (3% Me0,C” >~ TOCOCH(EY)Bu /""" """ """ "~ e B A T
z . Formal Asymmetric Synthesis of ( + )-Tirandamycic Acid
OMOM OH ' Me o
OMOM ' Me Me = MCPBA, NaOAc e
; 5 steps Me ~ then H* 4 Me
i ' | —_— M\\ — >  Me '
OMe ' Me” O =~ OH °
OMe ' 1)0, o
o OCOCHEYBU | ) wittig Me JACS, 1981 pe
OMe OBn E — 3 Me Me ..-?:2.(.)6.-)-
o " '
OMe I ¢ 41% two steps pe
BN, )% : 0 COqEt
Hg(OAc), then H CO,Me '
H,S then Zn/ aq. AcOH bttt ettt fetefefeletetee ittt tetetetettedetil ettt ittt ettt
35%  Enantioselective Synthesis of Erythromycin B ACIEE, 2003, 3400
E 1) L|Cu'Mez Me._Me HO MMe
OMe ; /@ — \\ Me 2)MeLi-CeCly DN OH
D EtTNg —> <7 > s
OMe N 5 &7 "©  3)(MesiscH,),, Ticl, (S OH
| N ; then CSA, acetone
OMe ' 51% three steps
H ! Me Me ’ P
: WO
Hg(OAc),, Y Met Me''*
EDTA . OBOM JACS, Me
31% : ~ Me Me 1995,
L Me” 7 Sn(nBu); 3720 e,
3 Me,, OTES = ...... !
' —> /
A NMe, Me W) :,,ome NMe Me
] A_0CO,Me BOMO
Meo,¢ OH ! 2 HO,C—", yco” O~ Me
rac-dehydro- . E o
A ) ey . . \\
a-yohimbine rac-a-yohimbine Me' 0" "spyrm Erythromycin B Me
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tBuOCI then =~ MeOxC

LHMDS then
H HCI, MeOH

5776

Total syntheses of Rugulovasines A and B, and Setoclavine (o] E Total Synthesis of rac-Akuammicine and rac-Strychnine
TIPSO.__0O Me ; o}
Br CN I/)‘S"Bus Pd(PhsP),, PhMe DIB;\_L (;hen L O o : Q_Q o~ otms NH\
K,CO3, 2 : R
\ Me 2058 CN ; T cool A
N then (Boc),0, DMAP, Et;N P step from — 79% 80%
H 94% BocN ! tryptamine R =0
¢ Boc + :
l SnCly then
o 1) DIBAL Me : tBuOCI then u
Me 2) NaBH,;CN, HO/., : LHMDS
| o AcOH z 1) Mg O NHMe
L N2 then chy0 Ho NMe 2) 1M HCI Nwe H : B 52%
—_— H —> ! rac-strychnine rac-akuammicine R = Me A\
7 70% two steps . 64?’ : A N R
wo steps ‘ H
TeN TsN / BocN : SnCl, then

JACS, 2001, 5918 Setoclavine

Total Synthesis of Manzamine

Br

TBDPSO Br CO,Me JACS, 2001, 8003 22%
(COCl), then /) —COMe ZsnBu;, ' R = (CH),0Bn
Et;N Pd(Ph;P)
BocN 3 3F)a
o¢ ~ “NBoc R
p 750° 9% RN PhMe, A
CO,Na = (CH,)sOTBDPS 0 68%
3 steps from 5 steps from TBDPSO
pyroglutaminol 5.gmi tan-1-ol
amionpentan-1-o CO,Me
H Cone PC
- cl, 1 Y3

CI'R =\ (+)-Geissoschizine OH

—_—
67% O
MeN CHO
KOH, MeOH
Four steps A B A
52%
_—
Me' two steps Me
_— Manzamine

(+)-N-Methylvellosimine

OTBDMS

JACS, 2002, 8584
JACS, 2003, 4541
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Enantioselective total syntheses of Citrinadins A and B, and their structural reassignment » Radical cyclization of amines TL, 1988, 6685

Yield: 33-55%

' Lithium Di-tert-butyl
. -phosphido(alkyl) cuprates

JACS, 2014, 14184 1) LDA; (4)1CC _
n=1or2

ZnCly; E PhMgBr;  n Smly; n E [CuP(tBu),], +
0 1) Ethylene glycol, H* TIPS ch} o _ Meme AL HCIO, pn CSAMecN TLaRL e
Me  2)(Me0),CO,NaH O O ~ (— 5 0 ~ N > N Me ; « bulky
o e MeO = o N o\_/~ -
e e - : — Smly; : _ cuprate
3) NaH then Tf,0 2) Cs,CO;, MeOH ! o ( CSA/MeCN : 4 [RCuP(tBu),Li] reagent
O 4) CucCN, MeLi Me 53% o AN [’3\ ( :
56% four steps CO,Me E LIAH(OEY)3; N Me : R=Me nBu, o ooq
M Br ! HCIO + sec-Bu, tBu ! ’
H Me Me H 1) PPTS o ' 4 ' 7228
= wOH then pTommmeees TTTomTooToecoocooc T TTTTTTTTTTTTTTTTTomomemomomomees dTTTmmmommmooossmmsmmmnoes
5% Br Synthesis of homoallylic amines JOC, 2001, 531
° 5 : 1) NaH, TrsCl tBuLi:
2) AcOH : 2) DIBAL A R = alkyl, allyl, SnMe,
: 0 3)Citric Acid [ \) ReCuCNLiz R~ E = alkyl, allyl, H, SnM
47% two steps : N ciic el i WNHTrs = alkyl, allyl, R, Snhle;
' o then E* E Yields: 60-90%
: H 64 % T
OH R
X NMe, i Allylic Alkylation using Rhodium catalysis OL, 2004, 1321
Ph ' 1R2R3 R4 =
aR /\I‘VI/ : MeO,C.__CO,Me RE R RLRLRORT =
e - E R 0CO;,Me [Rh(COz)CI]Z r2 | alkyl, cycloalkyl, H
NHMe : EtzZn, O; NHMe R
or® Me  81%,5:1d.r. 0 ; zl NaCH(COzMe)z Yields: 60-90%
$ - ;. ROR! Meo C” "CO;Me Selectivity: > 9:1
1) NaH, CS, Mel H,, ' Ma]or Minor
Mév'e A M E Enantioselective Intramolecular cyclopropanations of Allylic and Homoallylic Diazoacetates
0 Me 73% two steps Me Jjx ' R
(_ Me ! 1) diketene , RZ R!
° o R R: 2 MsNg, Et;N R*N\_R? RSN\ H ;/;g?? 1995,
(o i Rzﬁ 3) LiOH, H,0 . o nafS S-MEPYI, | JACS, 1991,
Total synthesis of rac-Actinophyllic Acid JACS, 2013, 12984 5 on 1) dimethyl- 0 0—¢" DCM, reflux 0”0 1423
! aniline; d
TIPSO o : S -N= CHN, . D
TMSOT, AIIocN-'l\ ! oN _>f°' meoend N
= 2,6-tBu-Pyr. wAl_cr H ’ T <|) COMe
+ then TBAF 5 : SO N
N OBn ———— 5 2) Et3N R',R2= H, alkyl, allyl, lodide Me0,C, N/lgh—Rh/
Alloc H BnO 92% OBn ' R3 = H, methyl \Q_(I)o 'L
3 steps from 1 step from H BnO ' Yields: 70-93% Rh,(5 S-MEPY) U-\\COzMe
N-vinyl-pyrrolidine indole ) IBX, DMSO rac-Actinophyllic E OL. 2005, 4535 ' ee%: > 90 ("2 - 4 J
i) N-hydroxy Acid EEnantloseIectlve synthesis of Tremulenediol A and Tremulenolide A T"*I_'zu'z' o}
aq. HCI, MeOH -succinimide ! CO,Me HOC_ \H HO netde o
then H,, PdIC iii) aq. NaOH 5 ¢ Me MnO
—_— _— ' N Y 2
86% 31% : XX_ 0Bn / =z >

Pd(Ph;)y,

NaH

MeO,C H
OBn R i
MeO,C” \___— me  grede! H

Tremu-

R
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Total Sythesis of (+)-Croomine

o Me
N \
(CHz)sBrMeOQCOZMe T} (CH2)5BrTIPSO
~ Boc H 3
M TIPSOTf BocN »
e o,
OTIPS 32% Co,Me (+)-Croomine (o}
JACS, 1999, 6990
Total Sythesis of (-)-Alstonerine
HO,C Q
N / Cbz //
=( —= N Coy(CO)s
NH -
S 94%
NH

One step from
L-trpytophan JOC, 2007, 1113

o © NaHMDS, cat. PEPPSI-IPr
oM TMSCI then tBuONa, A
¢ Brme Me —_— >
o OH 89%
\ / \\ ,TMSOTf
N 60%

Pd,dbas, PR3,

Bu;SnOMe

_—
84%

welwitindolinones

TL, 2013, 5588

meeeeceececceccmceecesceccmecemcemecemecmmecmcemcemcemcmcemm—m-===o==

Formal Synthesis of didehydrostemofoline ad isodidehydrostemofoline

TL, 2013, 7592

OH COan
HO OH o TBDPSO cat. Rh;(OAc),
— S — N O O Et;N*TFA, A
—> OMe —>
(0) OH | | OMe 75%
CO,Bn Et "\ ’ N
MeO;C \\\ 1) DBU, A JACS, 2003, ome . {
— 2) TFA 15284 3
N — N@ CO,Et Ny ] ... - CNF
81% (O
OTBDPS =0 two steps OH o/ ©
o OMOM 0 “—Co0,Et

Total Synthesis of Cribostatin 6 ACIEE, 2009, 2569 M

e (o]
e CH4CN, A ;\hi#n, K B0 Z O\ LA
— o = € 35 min
% 2\ o’ o o L
TsO [NH E"i Me 62% Me o
N/)\Me OH (o}
Me
Me Pd/C, 80 °C | A
—_— N
N
.--_...-...--------......-----.-_........IEtO \ />/Me 26% EtO o \ »/Me
Synthesis of Stericialy Hindered Aryl , OH N two steps N
Ketones Cribrostatin 6
( ) DRI
iPr iPr
/—\ R4 PEPPSI-IPr,
NYN PEPPSI-IPr, R, €O (balloon), Ry, O
A . CO (60 psi), LiBr I Cs.CO
cl—Pd—Cl \._ |Rsi N ; $269s XY "R,
iPr | iPr = R R;—= Rj T > R; T
N 2 BrZn—=——R; R, R4-B(OH), R,
’d
\I Me O Me O OMe
Cl
959
PEPPSI-IPr %
Me OMe

Tetrahedron, 2011,
4344
OL, 2008,
5301

75% O A
0
OMe
Me O
79% O N
0
OMe

Me O OMe
Me OMe

Et
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Syntheses not covered

Xianhuang Zeng

(+) Macecin |
JOC, 1992, 1070

=S|
(]

Isokidamycin
JACS, 2010, 15528

N
Top: epimyrtine

Crinine:R=H
Buphaisine: R=Me Bottom: epilupinine
TL, 1987, 503 OL, 2005, 2031
Top: isopteropodine
Me Bottom: pteropodine
~OH TL, 1990, 4557
H
N
o) n 0
. . Me Top: pinnaic acid
Pumiliotoxin 251D OHC \ Bottom: (+)-halichlorine o
TL, 1999, 8905 OL. 2005. 5733 (+)-Ambruticin S
FR900482 ' ’ JACS, 2001,12432
JACS, 2000, 10781 .
(+)-Anatoxin-a
Tetrahedron, 2004, 7301 CO,H
(+)-KDO
JOC, 1991, 6600
OMe O
luteolin
0 OMe O OH CO.Me Tetrahedron, 2011, 4344
aglycone of IBB-00208 2 Solandelactone E
TL, 2015, 5741 Vineomycinone B, Methyl Ester JOC, 2008, 391
JACS, 2006, 13696 M
o HO™ " NMe o) K HO,C—~0 Z
(o) A =z Hozc o Me Me
. Cy3Hyy Me o oy CO-H
Me"® = N
CO.H o 6,7-Dideoxysqualestatin H5
NH JOC, 1998, 7592
(+)-isolysergol 8-epi-xanthatin
OL, 2005, 4621

OL, 2010, 2610

dihydroprotoichesterinic acid

MeO,C
Tetrahedron, 2015 6361

Pseudotabersonine
TL, 2015, 7323




