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¥Born: March 29, 1927 in Paris, France but grew up
in Rio de Janeiro, Brazil

¥B.S. Simmons College, 1949 (graduated in 3 years)
¥M.S. University of Pennsylvania, 1950

Periodic 'T;w

Day (Negishi also studied under Day)
¥University of Pennsylvania (1953Bbpresent)
-Instructor (1953D1957)
-Research Associate (1957D1959)
-Assistant Professor (1959D1968)
-Associate Professor (1968D1974)
-Professor (1974bpresent)

BT
-

The OGrand DameO of organic synthesis
¥First full-time female graduate student in
chemistry at Penn (no womenOs restroomsE)
¥Rejected from DuPont (after Masters), which only
hired women in its libraries

¥Only undergraduates for first five years

¥First Affirmative Action officer 1960s

¥First woman appointed tenure track position in
chemistry at major American university

¥1976 Chair of Equal Opportunity panel

¥First Safety Committee Chair

¥Favorite research: sea squirts (didemnins)

Awards (selected):
1972 - Philadelphia Section Award, ACS

1978 - Garvan Medal, ACS

1984 - American Cyanamid Faculty Award

1985 - Scroll Award, American Institute of Chemists
1991 - Lindback Award for Distinguished Teaching
1991 - Class of 1970 Endowed Chair

1991 - Philadelphia Section Award, AWIS

1994 - POCC Award, Philadelphia OCC

1994 - Henry Hill Award, ACS

2002 - Arthur C. Cope Scholar Award, ACS

2009 - Edward Leete Award

¥Ph.D. University of Pennsylvania, 1953 with Allan R.

>350 publications
3 textbooks
18 reviews
H-index 41

Cited 6,620 times

L e e o e o e e

+ Supervised Work (with Day)

E Thesis: A study of anionic cleavages of esters of trichloro and

1 trifluoroacetic acids

+ J. Am. Chem. Soc., 1954, 76(11), 2990-2993

; 0 0

' Cl,c” TOEt C|3CJ\

: 0 0

; J_  + NHR, ——  J|_ + cHCl

' Cl,c” TOEt R,N” TOEt

' 0

; U COCCls

Cl;C” TOEt N

LT, EN’>_ ccls

p NH T *All characterization by |
: COCF; : elemental analysis
: ____________________ ]

1 E”X‘*s
CFy” TOEt

Independent Career - Methods

J. Am. Chem. Soc., 1955, 77 (24), 6662-6663
First independent paper 0

NH,R )L
o CF3 NHR

——
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Methods - 1950s and 1960s

J. Am. Chem. Soc.,!1959,181(19), 5212-5215. ©:
acidic >_>=O

+ )]\/U\ — benzimidazoyl propanone
OEt

2-substituted benzimidazoles J. Chem. Soc., 1964, 4151-4153
-First paper with male students

@:NHZ . 0 HCI, reflux H SH
_—
NH, HS/\)LOH 2

z.2ZT

N «
HCI
NH, CFs H O e
onretl)j;rsaill: N : First synthesis of unsubstituted 5,8-isoquinolinedione
i -Precedent existed for 5,8 quinolinediones \H
N= NO,  H, PdiC 2
CFy ! ’ 2C6H4303
............................................. benzodiazepinone ) g S
Bis-benzimidazoles ~J.Am. Chem. Soc. 1957 79 (21) 5706-5708 | tl\k::ns 0,¥2H,0 2
-Expansion of method by Phillips  (First paper as a Research Associate) 2=2a NH,
o) : K,Cr07
1 \
HO H R H,SO,
n OH R H ' N
\ :
O NH, olyphosphorc acid />_(_/—)'§N i 1 J. Med. Chem.,!1964,17(6), 801
R NH; (PPA) N R = e e e e e e e
= Reactions of amines with qumoxallnedlone
R "2 HCI o
parent quinone
kR NHR, R2N as oxidant RoN N
Fluorobenzimidazoles J. Org. Chem. 1958 23(12) 1944-1946 j l
-Schiemann reaction N N

J. Org. Chem.,!1961,126(5), 1649

NH,
N HBF4 BF4 y - Heterocyclic Chem. 11966,!3(4), 529 §
‘ \> — 5=
N NaNo2 N Mid 1960s- PennOs first P
H H Affirmative Action officer, l’—'
making her Othe most hated ." :
© person on campus for seven f’

yearsO. She is also given tenure
during this time periodE

ANSRERY
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Methods - 1960s and 1970s

J. Org. Chem.,!1965,!30(8), 2583 DielsbAlder reactions with quinones
-First example of heterocyclic quinones

Me
0 j Q
Me /N Me Me /N Me
T X
X HCI
Me” SN Me” "N Me gr !aq
o o
@] OH
Me (N Me Ag,0 Me N Me
X, ~
N N
Me N Me Me N Me
@) OH
Similar studies with other heterocyclic dienophiles: o
0]
) H
J. Heterocyclic Z J. Heterocyclic N
Chem.,l1967,14(1), 133. | _ | Chem.11970,17(2), 425 &
N N
o) @)
Fluorine-containing heterocycles:
Tetrahydropyrans
-First paper mentioning NMR R
O O Jj\ EtO,C CO,Et
R _H HO OH
CFs OFt H,O, piperidine  cF;” ~07 “CF,
J. Org. Chem.,!1965,130(9), 3237.
Trifluoromethylquinolines
NH, O O OH
Me N
CFg)l\/U\OEt
- Z
PPA, 150 iC N" CFs
Me

J. Heterocyclic Chem.,!1965,!2(2), 113.

Photochemistry
-Photolysis of oxacycloalkanones
-Used mercury vapor lamp

Tetrahedron Lett.,!1970,!(28), 2501.
(0]

(0] hv o Me MeO OH
Me>(\//EMe —> Me OMe or \b_OMe+ L
Me” 0~ Me Me o/l\]A\eMe Me” Me

Product A Products B
— —
=0 MeOH

Me — 5= Product A
<

Path 1 =0
—> Me Me _>Me
Me " _Me
>f>

hv
Me” ~07 “Me o O, Me
| » )J\ + Me MeOH, Products B
Me Me
Path 2

Collaboration with Yates (U of Toronto)  J. Org. Chem.,!1970,!35(11), 3682
-Deuterium labeling for mechanistic studies
-ACS Philadelphia Section Award 1972

J:COZMe J:
CHOZMe
Me: |

O
Me
Me _»
o MeOH
Me o” iPr

S A ~ 9 ~ ~
OOYouOll never get promoted unless you can change.O Then, | decided 10d do
i photochemistry. [E] That was totally different from my synthetic work, and |
felt good. When | got the Philadelphia section award, thatOs what the subject

of my talk was. | never did much photochemistry after that; | really didnOt like
it that much, but it paid.O -MMJ interview, with CHF, 1991 3

via ketene intermediate
CO,iPr

Me
Me
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Methods - 1960s and 1970s

Cycloadditions of ketenes and imines with sulfur dioxide
-Expected azeditinone product, but savxlé ri]ncorportation of SO,

_c?° Ph
N LPh _HCT SOz rather
Ph™ °N than N
S0, ,
Ph (0]
Chem. Commun.,!1967,!(18), 935 0
Mechanistic hypotheses: H
Ho RS2 R. .C
\Ir/ ICI:HZ ~ N/@\ R
7~ AC -or- o
/N 1
R o) 0 CH,
concerted 1,4-dipole intermediate

J. Heterocyclic Chem.,!1969,!6(5), 729

C/ N\
NH HZC" S previously unreported
)z ring system
NH, SO, = N K ammeeee
LS) h
1 SO
- (&0
1 1

.......

ketene-sulfur
dioxide adduct

OH c?° o)
@ < oS
—_—
NH, SO, ,z

Reactions with heterocumulenes J. Org. Chem.,!1973,!38(15), 2652-2657

Ph ,/C’/O OPh PEN\ I
h)\\ N H,C to
P C SO, - S’O
1]
o

Ar
General application to imines XAr
)AL , 0,S .
S R E— -
AN T kcg,,o

JOC,!1976,!41(24), 3925-3927

Spirooxazolidinones and Spiroisoxazolidinones
J. Org. Chem.,!1979,144(17), 2961-2966

Ak~ © LR 0
®N-O 2 )4(
/ 1no2C AIKN
Uy 2 O
R,
O O
Ry, Ry =Ph

Birch Reduction of Hydantoins
J. Heterocyclic Chem.,!1978,!15(4), 691-691.

o. H Li/NH3
O KCN, (NH,),CO5 N tBuOH
_— (0] J: >=O
R H N
R H
|m|dazol|none
Preparation of Functionalized THF
Tetrahedron Lett.,!1978,!(30), 2679-2682.
m nBuLl THF AgNO3, NCS
S¢S YW —
O 0
PhSeCl, NEt;
R X — » R —_—
R O__ 'seph —>
OH 80%
HO, ®
‘. NMeg
©

o

muscarine analogue
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Selected Collaborations
Phenylselenoetherification (Collaboration with Nicolau)
J. Am. Chem. Soc.,!1980,!102(11), 3784-3793.

Science,!1989,1243(4897), 1490-1493

OH E

OH :
PhSeCl :

_> L :

DCM, -78 iC . Se :

‘e 3 1 1

S? ® Ph !

Ph |

Raney Ni/H, '
or . SR H
Bu;SnH/AIBN : = Me ;

: Q PhSeCl :

Applicable to synthesis of R =H or Ac
allylic ethers and thioethers !
SePh \,Seph ==

oH /4\ 2 E
Q_.n PhSeCl Q‘ [O] Q Q :
_> :

" -cyclodextrin Sulfates (Collaboration with 0SO 2303
Folkman [Harvard Med] and Weisz [Penn]) o 3 '
-A synthetic substitute for Heparin, used to OHO o) :
control angiogenesis 0SO3 = 0OSOs 050, |
-JoullizOs most cited paper 3 o OH HO 3,
-Published in New York Times, but JoulliZ 0350 :
is not mentioned in the article 0,50_A k0s0; o '
OH HO E

0,350 '

o040 080;;

Ninhydrins (Collaboration with U.S. Secret Service)

-First synthesized in 1910 by Ruhemann, who discovered that
reaction with amines led to colored products

-1954: Oden and von Hofsten discover its utility in fingerprinting

e = A0

Ninhydrin RuhemannOs purple
Review on ninhydrins: Tetrahedron,!1991,!47(42), 8791-8830
Benzo(f)ninhydrin
-Product has better luminescent properties than ninhydrin
-Synthesized in 4 steps, 73% overall yield from cyclopentadiene
-Best previous: 6 steps, 2% overall
Tetrahedron Lett.,11987,128(52), 6539-6542

O 1.Br,, !,
©<[<§83%

pyridine, 94% OO l
o
Methoxy and thieno analogues Synth. Commun.,!1991,!121(8-9), 1055-1069

Amino
aC|ds

2. DMSO, 94%

CO,Me
TMSO 2 1. benzene,! MeO COMe 1 | aH
A + | | then HCI .
2. Mel, NaH co,Me 2 PPhs, CBr,
OMe CO,Me
MeO MeO
o OOQ or
Br
_— nBuLi _
then CO
e o@ﬁ}
_>
COxH CO,H
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Selected Collaborations

1,2 indanediones Fingerprint Whorld, 1997, 23, 131-140.

-Show improvement over DFO (best in class at the time)

-Reacts to form OJoullieOs PinkO
O

CO-
1,2 indanedione
Chem. Soc. Rev.,,!12005,!34, 408-417

HO,C_CO-H Hz, Pd/C
S
CHO plperldme Z 002

pyridine
n-BuONO
—_—
HCO,H, HCI o

(Space intentionally left blank)

New methodology Tetrahedron,!2015,!71(40), 7620-7629

e) O
O
—_— o _—
Pd(OAc),, Ts then TMSCI,
Cl RuPhos, K2C03

n isoamylnitrile
0] O
HCI, HCO,H
=N — 5 o]
S \ S
\n/ OH  AuNP ‘
” @)
@) 4 n
S
(0]

Works equally well for eccrine-rich (sweaty), o
sebume-rich (greasy), and uncharged fingerprints
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Total Synthesis - 1970s and 1980s
Tilorone HCI Total Synthesis Synth. Commun.,!1976,!6(5), 371-376
o) CI\/\NHEt2 "2 HCl
Q. _ACL L mCPBA KOH, TBAB__ TBAB
o)
O B arrergtR O g S —
T|Iorone

(+)-Furanomycin and its stereoisomers
J. Am. Chem. Soc.,!1980,!102(25), 7505-7510

H Me H ' Ph tBu :

. -0, s NH, 0] N NH, ] Me>| HN” PI’V»J]\ o H\N_<Me )<\IC :
< < L P N o M/ 5P ol :
: ® 5

Me,,
CO,H CO,H v JT By O “Ph R Ph
(+)-Furanomycin  originally assigned \[or R € W N7 -~ CN
structure _ _ R
Ugi 4CC Mechanism

o] NH,
Cis: )LOH ){NC )\

Me o Me  _o two steps  |Me _o 0 Ugi 4CC
/ e ~ 2 ~ then formic acid

* CO,H
(separated from 1:1 mixture)
Trans: OMe
Me, : Me, - 3
D-alucose TSO oMe > Steps *—0 OMe  Ugi 4CC o H NH. OChirality transfer® from
- > > - — =
giucos ~ F : id ~ D-glucose, JoulliZ coins
TsO OMe ' ormicacl COyH the phrase
OH then HCI 2 p

(+)-Furanose

Me.,, o I@ OMe Me,, o l@
‘ O OMe )
- TsO - OMe _5
L NMe; e——r TsO - _> —» HO NMe;
H OH

#-D-glucose 7
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Total Synthesis - Prolyl Cyclopeptides J. Am. Chem. Soc.,!11982,1104(21), 5852-5853

J. Org. Chem.,!1984,149(6), 1013-1021 '

X HO

EHO o M NN e g o oR

Q" 0 NHR §2 e Ugi o
Me:N R Me  NH NH Ve
H 0 dihydromauritine A (o] NH
e ° QS\ Me
Me
MezN MezN Me

m ----------------------------- | MEZN
TIO N 2 NaoH 1. PNP-TFA o
2. BH,¥NHM . PNP- :
Ph ; Ph ACOH % P Ph then TFA 0 o
_> 2 N > 2 HN — > NH
HN / 3. CBZ-HONB 2. HOBt, DMF NN
(10%, 3 steps) z Ha

N OMe N OH
O NHBoc O NHBoc z O 'NHBoc *
Me Me
------------------ . 1.Hy, PdIC Q
'd|hydr0maur|t|neA' ~——— Me)N OH
------------------ ' 2.DCCI, HOBY, W)LH
Overview of cyclopeptide alkaloids J. Chem. Ed.,!1987,!64(1), 21-27 DIPEA, DMF Me o)

Other cyclic prolyl peptides synthesized by JoulliZ group:
Sanjoinines G1 and A

@] Tet.,11998,!54(44), 13371-13390
,(A( /g T.L.,11998,139(52), 9631-9632
N OH
H
Ph - Me 0

Nummularine F
Total synthesis J. Am. Chem. Soc.,'1992,!1114(26), 10181-10189

Ugi 4CC studies Synth. Commun.,!1989,!19(1-2), 1-12 <:>
O CN

N NH 0 s

N

Me NH

N~ N~ o) NHBoc HN N—,)\—
o \)to o) H =
|\/|e2N\)t /N BocHN CN\)I\ OH \):o R
Me Me Me Me OMe Me,N —
Nummularine F cis:trans ratio 2:1 : Astin G :Bn R=iPr, G1

T. L.,11999,140(3), 455-458 R=iBu,A
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Total Synthesis - Depsipeptides
Didemnin macrocycle Tetrahedron Lett.,!1989,!30(29), 3757-3760 OTBDMS 1 LAH
Me 0] Me Me A CMe, Me OH O 2. TBDMSCI, DMAP, TEA Me O/\O’Me
)\/U\ 5 steps SnCl, 3. MOMCI, DIEA
— —_— =
Me OH Me Me Me SCMej 4. Na/NH, Me)W\OR
NH, OBn OBn Me 5. Ac,0, DMAP OAc Me
R = TBDMS
OTIPS
ve 1 1. KBH SO '
. : . 4 Me . 1. CDI Me O
(isolated from Me 2. TIPSOTH, lutidine Y H
marine tunicates : O Me < fhy Q@ Me <2 DA Me\/\)]\OH
or Osea squirtsO) NH, MeY'\/'\/OR 3. H,, Pd/C MewOR H
. . , H NHZ
Fragment A 2 Me O _O.
Me O_O. ¢ <P Me
0 OMe OMe
Me 1. HF
OH 1. N-Boc-L-Thr-O-SEM, HN BOPCI, TEA Me 2. isoprenyl chloroformate
NMeZ DMAP . O Z-Leu-Pro-OH NMM w/ Fragment A
MeO > Me —_— '
(from Z-L-tyrosine) 2. H,, Pd/C O .\Me ZH 3. AcOH
4. TFAA, DMSO, TEA then
SEMO SEMO KMnO,, NaH,PO,
NHBoc
OMe OMe OMe
0 1. Pd/C, H, 1. Me,BBr
2. DPPA, DMF 2. TFAA, DMSO
Me NaHCO;4 TEA
. » —_—
. . 3.HCl
NHBoc ‘NHBoc

didemnin macrocycle 9
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Total Synthesis - Depsipeptides  Total Synthesis didemnin A, B, C ' Constrained didemnins First fluorescent didemnin
JOC,!1996,!61(5), 1655-1664. Tetrahedron,!2000,!56(23), 3687-3690

JOC,!12001,!66(23), 7575-7587

- Me D Me :
‘\NHMe ‘\N 4 N ‘\N\HAM '
Ky Ky A\ . e :
b Me - 0 OMe NMe,
Me Me (@] Me (@] ' Me
A 510 ¢ : R=
OH E 0

O
1. CBZ-HONB 1. BOP,NMM, ________. H
- T 0) NH oL M
Me _ H Me Ao macrocycle Edlde'ro\nnm : aMe “\N\H/\H X0
N 2. TBAHSO = 2. H,, Pd/C A . . (@) 0 .
Me NH, KOH. Me28404 Me NMez 2 Me® o oH ‘NHR M€ @)
""""""""""" Me : NH Me
o] 1. TBDMSCI, imid. 0 . .
M 2. LiOH HO. .. M 20 years of didemnins
€ OEt ——————> \”“ N € Med. Res. Rev.,"2002,!122(2), 102-145
3. L-Pro-Me ester OTBDMS
OH DCC, HOBt, NMM O ety
4. LiOH Me « Tamandarins J. Am. Chem. Soc.,'2001,!123(19), 4469-4474
O 1. TMS(CH,),0OH 0 : . oMe
EDCI, DMAP, TEA .
Me ! ’ Me TMS ! Me
\(\:)I\OH > \(\.)J\O/\/ 1 ' e Q% R= 0 o
N 2 H2, Pd/C Me N : N
Me NMez o NHMe oM 0 N NJ\-/Me
Me ' OH
! O  Me o Me
BOP, NMM, MOH 1. BOPCI, TEA | NS .
EEEEE R '. macrocycle Me Mel:\l . 2. TBAF ! o R, = Me, tamandarin A
dldemnt “ — NN = L Me 2 NHR R, = H, tamandarin B
o ™" : aNH
6] ' Me
....................................... Me e :
) PhMeBr, o
Li,CO TFAA '
Me 2-V3 M .
oH——> "¢ 0" ph 5> Me OTIF)SolvIe
: : BOPCI, TEA ; \/\/k/u\ +
Me NMeBoc Me NMeBoc ! R
Me oH | CO,H
0 1. H,. Pd/C : :
Me 2. BOP, NMM, OTBDMS ! NHZ SEMO_ A\ o
oc
Me N 7 macrocycle ~ ;=---=-=---- ' (from didemnins)
OTBDMS ~— —— 3 'dldemnlnC .
Me O-Ph 3.HF  mmmmmmeeeee- !+ Analogues of Tamandarin B: JOC,12007,172(14), 5129-5138

o J.Am. Chem. Soc.,!1990,!112(21), 7659-7672.E Didemnins and Tamandarins: Nat. Prod. Rep.,!12012,!129(3), 404-424 10
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Total Synthesis - Roquefortines First total synthesis of roquefortine C J. Am. Chem. Soc.,!2008,!130(19), 6281-6287.

-'""""""""""""""': CO,Me

; 0 ' SnBu

1 Me -_— ] 3

- : Boc,O PhSe OH __ MeOTf

' e NH ' — >

N H TSOH O NBoc then LiOH NBoc

: N :

] N H & : N—SePh _ - , .E.BOC

' Z “NH DanishefskyOs Oreverse prenylO conditions

! roquefortine C N=/ : O

O
Present in blue vein of all blue cheeses n8sS Br 1. NaNs NH
) . . MeCN, H,O - 2. Pd/C, H 2
-LDsq in mice at 50-100 mg/kg 2 MeO —2> Meo
-Paralysis in cows, one example of same N N
reaction in human with contaminated beer uranoic acid HO | \> HO | \>
-But, these examples likely contained methyl ester NBoc NBoc NBoc
mixtures of toxins
CO,Me
0 Me — © Me — O COxMe o M=\
NH, EDC Me /— NBOC TMG|  eeemecmmmme
MeO Me OH CuCl, Me N Me X : )
+ NBoc —_— NBoc H + H ——— > 1 roquefortine C
HO \ N\> ZaN NBoc NH,OH/MeOH ... ......
N H N
NBoc Boc Boc BocN —/ Eoc :

Other members of roquefortine family from JoulliZ group:

isoroquefortine C First Total Synthesis of roquefortine D
J. Org. Chem.,!12002,!67(3), 620-624 Tetrahedron Lett.,!1998,!39(46), 8401-8404

Me /— Q Me /— Q
Me NH N=\ Me NH ’NH
NMNH N\[(‘\/EN)

NHo H N "o

11
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Total Synthesis - 2000s Total synthesis of usilitoxin D
Previous: 31 steps, first total synthesis J. Am. Chem. Soc.,!2002,!124(4), 520-521
Second generation 15 step convergent Org. Lett.,'2005,!7(23), 5325-5327

Me O -Unprecedented copper catalyzed reaction
N CO,H : 1. TEMPO
H . o} Me Z
O : — M B e,“\/ Me // 2 Gly OIBU
o] : = gbr 1. HCI R
1 Me HO & EDCI HOBt NS
' o— > 0 2—>N o HO CO,tBu
R ' BocN BocN - NSUI, OH 3. DEAD, PPh
H : Me Me NH s
R = Me, usilitoxin D ! \ﬁe \ﬁe Na,CO3

R = iPr, usilitoxin F

OBn NI/\>—OM OAcC
e 1. MeOTf
BnCl OACPMP)\O then NaBH, 1 LiBr
Ac,0 1. (S)-Al cat > 2. HCl then B o ZBB DBU
Co . (S)-Al cat, then Boc, nBr,
AgSbFg, LiCIO, COMe o N\ COMe o N\ COBN

CHO CHO 2. DBU

O
OBn o X Me Me // 0
N Me OBn N, ~
OH NS P > N CO,tBu
H CO,tBu 0 NHNSH COztBu 1. H,, Pd black
N 1. PhSH, CsCO 2. EDCI, HOBt ;-=====--="~ :
* Ns ﬂ» 3 —_ 3 'usilitoxinD ;
. CO,Bn beu 2. Z-Val-OH, o C02tBu Me 3.TFA EtSiH ~ 777777777 !
HO 2 Lo N\ CO2BN EDCI, HOBt
HN“Me HN NBocMe
Me OH / 0
O
/\COZtBu
1. H,, Pd black
1. PhSH, CsCO; j 2. EDCI, HOBt  -=ccceeemc-- ,
> CoztBU —> . ysilitoxin F !
: : ; 2. Z-Ala-OH, o M . e meaa- .
Overview of all synthetic strategies EDCI. HOBt 3. TFA, Et;SiH

1J. Am. Chem. Soc.,!2008,!130(7), 2351-2364 NBocMe 12
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Total Synthesis - 2000s 7T UOMme : : First total synthesis of ceanothine D o

trichodermamines A and B : o o OMe . ' -ONJ Tea PlantO, used in the Revolutionary and Civil wars
' R 0 Voo NHz
: : ' 1. TBDPS
: NS . 1 TBDPSO j/
: N ! rotect
: \IN)J\H Lo /@2 - > kw/u\ /\Me
N o~ R =OH, trich A . ' HO 2. Stork-Zhou
' on R=Cl trichB + jy=======r--s : reagent

: Pemmmmmmmmmmmmssssssssssooooosoooos o N N TBDPSO ’)'HMe
OTBDPS OMe HEE N ocul _ A_Ph
f 0 OMe ! N Ph™
i ...TBD_ M O NHMe
EDCI N : © Ve Me €
MeO 0”0 oidine. ;  LTBAF : N
pyridine ' N Me
OMe : 2. TBD H
: N
1 S
3 Steps ------------------ K2CO3’ MeOH E Me Me‘.‘ O 1. PhSH
' trlchodermammeA : TBAF ' ) \ Cs.CO
! (from trans alcohol) _)IO’NH 28
CHO  tommmmmmmmmmeeees 1. K,CO3 MeOH | ! NSHN'  HN—¢" .o 2.N-Me-L-Pro,
e . 2.MsCl, TEA, LiCI| : \< BOP, DIPEA
MeO OMe : trichodermamine B} 3. HF '
OMe i (from cis alcohol) | ' Me

Synthesis of oxazine moiety:

Chem. Sci., 2018, 9, 2432b2436

OH
HO, ~G 13 steps O 1.H,0, TFAA
COZH —_— NazHPO4
o oR o NH,OH¥HCI
HO Org. Lett., 2007, 9, 977. 2. TsOH >< 2
OH Ho™ 2,2-DMP o NaOAc
(-)-quinic acid R=TBDPS then NaOH
OA 1. Ac,0, TEA, OH OR o
c DMAP 1. TBDPSCI, imid.
COH NaBH,
2" 2. HF pyridine CeCly CrO, 2. FeClg¥6H,0
B - e S
3. TEMPO N'1:1 d.r., both 30%, two 3. TCDI then
NaOCl : carried forward  : recycles : P(OMe)3
OR separately OR OR (microwave)

J. Am. Chem. Soc.,!2008,!130(51), 17236.




