N-Tovaxi7 I FEEZHAWEEEFRINUERIR SR
BESEDBERB LN~ X U H I VEOA RIS

2015 -/

/USSR



A

= W X = F

T @ z I K 4 Bim K

TR oCHE A
N-Taxs7 I FEZHAW-GE2EBINERREMHEEDORBB IO
<~ X2 VDA AL

(NEDOHEEF)

AL, NF7vasy T 2 REE W& 22 R0 E R B SEEOR R & filE
BRI ERoR T HERMET Ve A R, =X 0 VO ERRMZEIZHOW TR 724 DT
»H5,

faam s — R Cld, THETICHMEINTWD T I FEITH 2 RKREMINBOS 248 L
Too BETIE, ~F 0 I UHOME, AWTEE. £ L TIAETICHE SIS E
plplds KOG R ZFR AT LT,

AFGFE—HETIE. N7 vaxv 7 I FEZHW-GER I E R FBEEEOREIZON

Tl 7, FEAKEREREL T I FERIMHMLTT I — a8 L, WIZEEAREIZ X
D N-FTFXF A I =LA F U BRAESE, ZHTE _ORER 2T 5Z 2280, &
ERWEWRIRTEOME L AT, TORE. BAOREH E L TTAEHKY 77 LK) #E
LTCWBZ EERH LT, MINSGHE RREOMEEZRBE LTRER, B—0REHR & LT,
AT, TF)N, Tx=)b, ZJz=)L7vF VU RRENEHAETHY, FE L LTI N
RUOVNFXTT IR AN ERE G252 /RH LT, NNASXF A I =0 s 4%
FITIE Se(OTH; =0 SnCly WA TH D Z & Wbinotz, 2 OBOREAIE LTIE, 7 UL
A XL TMSCN 2MEHAFRRECH o7z, KIEIZLY, N7 vaxo T I ROB VR =)VEIT
QFEDRIGHIRBREANEZ T Ry FRISICEVBEAT L Z ENAFEL R0, Bl E2E
FIVNE IR IR OWEFIE LT 5 Z N TE T,

Al _HETlE, ~ X U T VEOERMZEIZ Wb~ T2, HEWEICIX, A
FHRER 7V VU BBBAE, VX0 HEADOTRICTEHRLET Y AT L a—vod
Johnson-Claisen A\ \Z T~ & o A X VFAD 9 (IR IR B ARG LT-1%., PR A ¥ B AKX
M CABREZBE L, ABRIXVAKR LI A UFBEIRITKR L, Trost 212 X - T
ENTNDRT VT Al a2 AW T- B BRMAL OS2 L. o AMEER L7 BRIEE#H
AB BR OFESEICRR N LT=, CEROMEEIL, =F I kT D50FNT L= AL THEEE L
72 Thbb, =TFI N LBERMLEZEZ ., ELET IV, 2 =T 5T B0F
WT L= U T L, BEFRINR T~ Z U0 2 VO =8tk ABC BR 2545 =
EWCHBI LT, BT Vo BV VR L TA LD bk L, Wittig SOGZ 1TV
RUTcH, ~7a 77 2 MUICTEREZMEL, v X2 0 VHEOILGEEK CTh 5 UERME
‘BH% ABCE BROFEZEICHKII LTz, SHIZ, 88K - By 7V o 7IC L bR~ o
I IMEIZTCDEREMBEL, 2507 I REEZREFFICETTL, v~ X I COEEKRE
EER LT,

FRE Tl ARWFFEORRERICE L DT,




SUMMARY OF Ph.D. DISSERTATION

School Student Identification Number SURNAME, First name
Fundamental Science
and Technology YANAGITA, Yuta

Title

Concise Construction of Tetra-substituted Carbon with Nitrogen using
N-Alkoxyamides and Synthetic Study of Madangamine Alkaloids

Abstract

This dissertation describes the development of concise construction of tetra-substituted carbon
with nitrogen using N-alkoxyamides and synthetic study of madangamines.

The Introduction described the general procedure for the nucleophilic addition to amides and
illustrated the structure, biological activities and previous synthetic study of madangamines.

Chapter 1 of Results and Discussion described the development of novel and concise synthesis
of tetra-substituted carbon with nitrogen using N-alkoxyamides. To test the feasibility of the
reaction, six-membered N-benzyloxylactam was first exposed to a variety of methylmetallic
reagents, and the anticipated chelated intermediate was then treated with acid and second carbon
nucleophiles. After extensive investigation, a variety of organolithium reagents were found to be
suitable as the first nucleophile. Not only allyltributylstannane, but also trimethylsilyl cyanide
could be used in the second nucleophilic addition. By this procedure, sterically hindered
tetra-substituted carbon with nitrogen were constructed in one-pot process with good yields.

In Chapter 2, the synthetic study of madangamine alkaloids was described. Glycine was
selected as a starting material for the total synthesis. Quaternary carbon in madangamines was
constructed with Johnson-Claisen rearrangement. After several steps, ring-closing metathesis
provided the A-ring of madangamines, which was transformed to an enyne derivavitive. The
palladium-catalyzed cycloisomerization of the enyne derivative, originally developed by Trost,
resulted in the formation of the cis-fused AB-ring. Intramolecular allenylation of the
N-Boc-enamine derived from the AB-ring was successfully accomplished with trifluoroacetic
acid in acetonitrile and ethanol, giving the tricyclic ABC-ring of madangamines via
N-acyliminium ion intermediate. The tricyclic product was then converted to carboxylic acid in
several steps including ozonolysis of allene, followed by Wittig reaction. Macrolactamization of
the derived amino acid provided tetracyclic ABCE-ring, the common intermediate of
madangamines. With the common intermediate in hand, synthesis of madangamine C was then
investigated. The reaction sequence including Suzuki-Miyaura coupling and macrolactamization
constructed the D-ring of madangamine C. Reduction of two amides carbonyls completed the

total synthesis of madangamine C.




