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Career Snapshot

- > 314 publications

- H-index: 68 L [T

- Average citation per publication: 92.11 L
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Research Interest: A True Renaissance Man

- Total synthesis of alkaloids, terpenes, macrolide antibiotics, carbohydrates
- Double asymmetric synthesis

- Non-natural compound synthesis

- Group 14 organometallic chemistry

- Enzyme-catalyzed reactions

- Catalytic antibodies

- Polymer gels

“Among the many remarkable features of Sat’s scientific career,
two qualities particularly stand out in my mind as characterizing his great
body of work: breadth and depth.” — Prof. Rick L. Danheiser
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Rise to Fame - Divergent Synthesis of Diterpenes and Diterpene Alkaloids
Synthesis of Kaurene, Garryine, and Atisine. J. Am. Chem. Soc. 1964, 86 (2), 289-290 J. Am. Chem. Soc. 1964, 86 (2), 290-291
HO CO,Me J. Am. Chem. Soc. 1964, 86 (2), 291-292
KOtBU ° °
-Bu
OTHP ___ ‘ —> ‘ J. Am. Chem. Soc. 1961, 83 (4), 1009-1010 common scaffold
t+BuOH J. Am. Chem. Soc. 1964, 86 (2), 288-289 \blcycI0[3-2-1]octane)
B "o »',
r OTHP OBz
Synthesis of the bicyclo[3.2.1]octane Rin . . .
. < 1Y~ gA first conversion of a diterpene
scaffold using Ar4-5 participation lformation alkaloid to a diterpeng
) Tetrahedron Lett.( )
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R = N common Me” Me
veatchine intermediate )

azomethine acetate

1. SO,CI  Tomm T e
ll J. Am. Chem. Soc. 1962, 84, 2990-2997

2. Anhy. NH,NH,
3. p-TsOH; HOCH,CH,OH

Lemieux 1. LAH .

Rudolf 0— 2. Acetylation
oxidation 3. H*; H,0

S e o~ 4.PhzP=CH,
OH >

first conversion of
Me garrya alkaloids to atisine

02, hV, l Me

Tetrahedron lett. Chem. Ber.

1963, 4, 205-208
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Strained ring system synthesis

[10] Annulenes synthesis

H very temperature
dependent!
no reaction at
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|e y precursor
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formation of precursor

J. Am. Chem. Soc.
1968, 90 (19), 5286-5288
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product

fast o een-
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J. Chem. Soc. D 1969, 542-544

annulenes
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First synthesis of the parent cyclobutadiene
lifetime =2—-10ms N
(in gas phase) |—>\’@ '

- 100° E

- o

o trapped in
a matrix

...............................

...............................

J. Chem Soc. D 1972, 1268-1269

1. LAH
2 p-TsCl, Py@
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TsHNN

Basketane Synthesis

(0]
Diels-Alder
+ react/on
o

o
Ho
Pd/C
< -
1 .N3.2003
2 Pb(OAC),

Tetrahedron lett. 1966, 7(10), 1017-1021

hV 02
methylene blue

1. LAH
2. Mn02 w
3. NH2NHTs S

................

Cyclobutadiene
isn’t a square!

O

ground state is
a rectangular
singlet
J. Am. Chem. Soc.
1978, 15, 4889-4891
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Modification of Horner-Wadsworth-Emmons Olefination for base sensitive reagents: A Few Famous Syntheses Completed by Masamune Using
Tetrahedron Lett o o . Double Asymmetric Induction
1985, 25 (21), (Et0),P \)J\ NHCO,CH,Ph : OH O Me
2183-2186 OEt» X COEt ; oo : /\/\ro
LiCI, DIPEA : H |
NHCO,CH,Ph % vi : Angew. Chem. 1994 NMe, OH N
: 85% yield Me 1 ANg , 2
~_..CHO ' 106(6), 674-677
O o o calyculin A "
Me mowp W .. : Me
EtO),P P . ; (HO),0PO,
S . (Et0), \)j\OEt> ' epimerization of : CN Me Me Me -
' ',L'\ ; NaH i the aldehyde _ ; ; Me
i 9 o i
: ! substrate for base- :
; (EtO),P ~ OEt E catalyzed aldol reaction CHO o OR
+  tight complex : Me :
formed increases | \ / _ KITHE
. theacidy iwd NI ;
LiCl, DIPEA \ / :
O o 63 — 70% yield M¢ o :
1 no eplmerlzat/on seen 1
(EtO),P. :
CHO ;
Me : . .
>_\\_//_/_/ : : O rifamycin S
R = SiEt grmmmmmmmmooososososon o
oo Me » 'self condensation of aldehyde! ! WO CO.Me J. Am. Chem. Soc.
epimerizable center NaH Y e /a 2 1982, 104(20),

bryostatin 1

o J. Org. Chem.
AN 1989, 54(12), Me,,
ohCHLO Aco cHo 2817-2825 ‘

2 LiCl, DIPEA HO

TBSO 70% yleld AcO

Me*
(Meo)zﬁ ACOWCHO
o O > amphotericin B
NaH

J. Org. Chem. 1984, 49(15), 2834-2837
Tetrahedron Lett. 1985, 26(43), 5239-5242

5528-5531
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Double Asymmetric Induction and its Multiplicativity
The first demonstration of this stereochemical account using a chiral enolate

i Me Me  OLi
o Me ~ OLi Me Me Ph Me Me Ph 0 =( o

Ph Ph_3 N + Ph 3 = Q + R —_— +

ph)J\H+ \_g\ \H\H)\OTMS : oTmMS H Tmso Me Me Me Me Ph
Me,Si0  Me OH O OH O RS
. Y OTMS
) matched pair : B

indicated diastereofacial selectivity (DS) 3.5 : 1.0 OH O

of chiral enolate (reagent control)

Degree of asymmetric induction A:B=8.0:1.0
. matched pair=3.5x2.7=9.5

1 mismatched pair=3.5/2.7=1.3

Me Me OLi

- o
SRR i
H Me,SiO M€ -e Me Me Me
indicated diastereofacial selectivity (DS) OTMS g
of chiral aldehyde (substrate control) OH 0

A:B=27:1.0

Me Me OLi

H ™SO Me

mismatched pair

Angew. Chem. 1980, 92, 573-575
Angew. Chem., Int. Ed. Engl. 1980, 19, 557-558

Boron enolates make an excellent choice for enhancing stereoselectivity Further enhancing the diastereofacial selectivity (DS)

J. Am. Chem. Soc. 1981, 103, 1566-1568 Angew. Chem. Int. Ed. Engl. 1985, 24, 1-30

Me OTBS
o Me . OBR, o e ! Me Me | Me 0B(nBu), l\?lle I\?IIe Me -
+ H —_— , : : — —_
HJLR’ \_g’ A ! Me0,c~ " cHo - Me0.C
TBSO OH O : A OH O
R1I = PhCHzoCHchz : R* A . B
= (CH3)CH A : B ratios + Ve, o *
Boron enolate (R) Ry’ Ry’ r oS- MY =100 : 1 Me Me Me
: TBSO H PR
1.9-BBN 16: 1 >100 : 1 ; Ve Me0,C” "
2. nC,4Hg 28:1  >100:1 ' R- )‘\“?T'BS 1:30 B OH ©
3. cCsHg 100:1  no reaction : H
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Total Synthesis of 6-deoxyerythronolide B R = 9-BBN
First demonstration of double asymmetric synthesis in a synthesis context
Me OBR; 14 : 1
J. Am. Chem. Soc. 1981, 103 (6), 1568-1571 — ' 0
o " \Me
Me Me Me H cy 1. nBuyNF Me
: : s 2. NalO,4 . ) —>TBSO H
MeO,C OTBS — > HO.C 1 HF t-BuS T
OH O 2 : 2.Nalo, Me Me Me ., . ..
Me 3. CICO,Et, TISBu 2. BuPh,SiCl

Me OB(CC5H9)2

Me___CHO . \_&IO
TBSO H
100 : 1 1. HF
2. Na|O4
1. CHaN, Me,, _CHO

Me,, ~COOH 5 £t SiCi
o Tomaw
e "IOH 3. DIBAL e "IOSiEt3

17 :1 Me
LIN(SIMe3)2

A workaround for 2,3-anti aldol products

O OH O OH X RCHO 1HE
I A N -l oS
HO R HO™ X 'R BO D.S>100:1 2. NalO,
Me Me OH © 3. CHoN,
2 4. TBSOTf
2,3-syn using chiral Z-enolate studied extensively
OSiEt,

O OH O OH
HOJJ\:/LR HOJH/\R
Me Me

2,3-anti hadn’t been studied

z
Me O
qualified chiral E-enolate synthesis proved difficult

J. Am. Chem. Soc. 1982, 104, 5521-5523 Tetrahedron lett. 1984, 25, 3395-3398

using chiral Z-enolate to synthesize 2,3-
anti aldol product

3.
l CH,=C(OMe)Me,
TFA

4. nBuyNF
~Me 5. (cocl),
‘\Mg' LiCuEt,
"0
‘ )TMe
0" "me
o]
=z
R o.
Me
TBSO (0]
1. DIBAL
2. p-TsCl
3. Nal
4. NaBH;CN
5. 03
CO,H
R
Me
TBSO
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+ Total Synthesis of L-Hexoses Science 1983, 220, 949-951

v reiterative two carbon extension cycle

Extending double asymmetric induction to the Diels-Alder reaction

.........................

1 asymmetrlc e
R L EE T TR . : epoxidation
: chiral dienophiles ' witig D Ti O/Pr R
OH © 0 o} 1+ RCHO ————> \=\_ \*Q\_ Ba3|c
- ¥ OH tBquH ‘ conditions
Me _24”0(2% | o” | R* 1 —> second cycle ()/(+)-DET
Me Me : ' OR" 0 T OR’ OAc Quaaation,
[ ummerer
J. Org. Chem. 1983, Me Me . Typel Type Il . hydro/yS/s rearrangement
48, 4441-4444 endo/exo=15:1 i newcomers;: RN R * sph ——— R™*Y “SPhn
J. Org. Chem. 1983, D.S.forendo>100:1: m]-. i OR’ OR’
48, 1137-1139 r o ¥ 9
o) 0§(\H\K Symplanar i pummerer rearrangement mechanism o )J\ o
OH : = type ) o | me” o _S__R
Me \ ' \ [ o o \ @ R
ZnCl : T - L %0 of TMe — =
H Me £Nnulp highly distinguishable oS R RS R Yo s R </ J o\n/ Me
Me Me 1 diastereotopic faces V! R ’@g R’

Diastereofacial selective epoxidation and reductive ring opening

i lean doubl
Collaborative research with the Sharpless Lab : OBn (T_'()Ogé){‘ OBn ffﬁgﬁpgﬁmg
e Ve Me e Ve E (/\/\ TBHP o Red-al OH OH
e e P h B \/k*/\
* (O/Pr) 0 . *0 N X-"0H > N oH > BnO OH
\)\/\/OH BuO,H O\)\/E\/OH 0\)\<]\/°H ; >100: 1 >50 : 1
"0 ° ! tandard
. ' standar
2.3 ' 1 ' Sharpless o LiAH OH
Ti(OiPr)4 : conditions I
Ph/\o/\/\/OH m Ph/\O OH 99:1) | Ph\/\/\OH — Ph\/<l/\o|.| _»5 , Ph\)\/\OH
uL, (o) ' .
(+)-DET :
Me Me Me Me
Me - Me\| M O m M
Me asymmetric e e e e
*0 epoxidation \)\/\/ _OH d ? 0 _Nu, 0; Q9 Angew. chem., int. Ed.
O\)\%\/OH 7 \)\<[\/°"' ) ‘ M Engl. 1985, 24 (1),
‘0 o 1-30
OH OH Nu
(+)-DET 1 : 22

J. Org. Chem. 1982, (0)-DET 90 : 1 chiral 1,2 diols
47, 1378-1380
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Total Synthesis of methymycin macrolide J. Am. Chem.

Soc. 1975, 97

M Me Me Me 1.Et5N (12), 3515-3516
¢ OH a : 2.DIBAL [Me—\ QO Me
s — S _—>
HO  COOH TsO  CO;Me H CHO
Me Me fragment A
Me
1. oxidation
2 formylatlon — NalO ‘o
oH 4 CO,H
~ OX|dat|ve -
work-up H CO,H
Am. Chem. Soc. 1975, 97 (12), 3512-3513
Am. Chem. Soc. 1975, 97 (12) 3513-3515 lmCPBA
Me H
1. CHoN,
5 2. Me,CulLi O “/CO,H
1. pTSC' 'CH20H CO,Me -
2. TMSCI 0 H CO,H
3. LIAIH(OMe)g, Cul / 0
4. KM”O4 NalO, / 1. Acid chloride 1. TBDMSIM
( formation KOH PhsPa. M
Me o 2. TI* (Me)sCS™ 2. CDI )
HS Me KOH \Me PhsP=CHy
HO,C Me
Prelog-Djerassi lactone (Me)sCS (Me);CS “'OTBS
fragment B
‘ NMe
p N 2 1.fragment A
MeOCO,,, (1:1dr observed)
r 2. H*
] _Br (0] Me direct lactonization
Me: leads to anhydride
formation
1) Hg(OCOCF3),
OH -
- 2) CFscOQH Me
methymycin
Me NMe,
. J




