[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

0o:00@O),

oooooo:0o0o0ooo,

0000:00101350,

00 000:20160 30 26001,

ooooo:0ooo,
0oo0:000,0000,0000,0000,0000

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 101350,

Conferred date:2016/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

m X EE

THESIS SUMMARY

B . . HRE . (HY) 1L s
Department of Fﬁﬁﬁﬂj% E‘QI& Academic Degree Requested Doctor of ( €L )
FARAL . fREHE (F) :

Student’ s Name SR CEN Academic Advisor(main) HE

AR () -

Academic Advisor(sub)

#E  (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )

AL, a0 Az W27 v o L R bG8 & O mBEIRE 5 T =8 b RS & Hlh & 32 25 hE
PRSI - BRIRIRF B OMEL] L, ZTNE TR TNH D WITEHSR 0 FNIEDRIZR BT =
BALBROGNC BT A RMBIFRE ORI A B & U, Frll e m#iRe 5 7 M = B L0 OB & LB setEgik - Bk
IREBEAERAS~DIEHIZOWTHIE LIZNEZ B2 D TH 5,

BT TR V¥ & N R =G & Do F R RO £ D aBy,S-AREaf A VA =L EY
DAL TIE, THETITEREN TN ST AR 2 5F L BRI S & DS TR =R bR Ic &
2By, - REAFI A VAR = ALBE I DA DN TRz, il & L Ch T Ao U AR, 7oL
TT7V—nxFolz—FLEHWE L, BRTHLRZIEY E DS TFRI=BLRISHEIT L, $HsT 5
o, By, 8- RELFN A VAR = ALE W 3 IR N D FE R E R IRIER L OOV RRIRETHE N Z 2 R L
77

B E RIET AT U ET AR AT ILT e R EDH T A+ = BAL S5 N AT AN L O
WCRDF TN~ o CFHEROGH) T, H—HH— 5 TH% Lo i SOS D% B RENER B E
BEEEA~OIGFIZOWTRNZ, IAR=bEHE LT 5-TAF= AT AT REAWVnD L, hFFotny
7 A(NEEAEEE/E T, 80 °C T ) — A= F =)L—T )L 2 f5+ & DS FB ZBILEIEE L O FINARF[4+2]
BSOS DR ANCHEIT L. ST D F T2 7 unF U VB8RS BAFRIIUR D22 ER IO
SRBERE TR OND Z LB AL,

BOEE—E (VT 2oy u S UERRY A & TR v L Ol TR = BACREIC X B KERIR
a7y rOEM] TE, IRNETICER SN TWRNoTe VA & 703 2 L ot sy M = 8L G I &
HRERT 7 07 7 P OBRRUCHOWTE Tz, L LTHFA MmO 0 AR, KA & LT L3R
HEDT 7 oo 7 and UV BEBRBS Ay, TAF L L TVtent- 7 FATEF LU P HNAR VBT AT
NERWD & |IRCERS B =8KISET L, SHET 2 RBRY 7 e 77 o3 fibnd 2 L2 RAHL
77

BB R (U7 o uand Y U UBIBRIEV AV ETIVF Y & oy T S8 LRSI L DR
Bk /a7y D8R T, DAL ELTY 72 A I e O VBIERES A U ERWS L. hT
FoMEa DT AIBEERMIEEE T, BETYtent-7F AT v F LU DB AR U RT ATV & Oy TR =
BALKIEAHEAT L, SIE T2 KBRS 7 a7 7 oM E5ond 2 2R LT,

BoEE = KBk 7 a7 7 v OFEBEIC I D EREME[L2Y 7 a7 7 2= L OAR Tk, KEIR
vrm Ty OFEFFEALFN LD ZERREY 7 v T 7 2= (CPP) OERKIZDOWTIR~TZ, 7 a~FH
VIV EAETARRIRV 7 e Ty i LB E A E L GRARIREO S MY Y AT X L= KE
78 °C TEH S/ D &, BEBALBIEEIT L[L2JCPP ~FH DIV AR VB AT ARG LND I 2 /A LT, £/,
X it SRS AT OFE R, [12]CPP ~F T I NV R UEET AT LI 6 DD CH-0 KERAIZ L > T RIKZA L,
—WRITCHIR A Z X T2 L > THRAIIE LW ) Fa—THEEZ TR T 5 2 L 2HONIC Lz, &b, EER
o SR OVERBEERRAT DOFE R, [12]CPP ~FH A LR Ui 27 LA AuULL)EAFE L CH HCEST ) Fa—7T
ERBIIERHKT D EZHLMNT LT,

B EREIE 27 maR Y O AR RIS A LT R E Dy TRIZELRIE] TIEL ety
TUBIERIGS A & T X2 LD TF R ZRACEISICOW TR T2, il LTHF A Mmoo ANk %
HAns &, TAxr o TRZ28bENERTET L, MIST 20 Y S L UFERN RIFRIEETH S
N5 ExERHLE, £z, = NI A EDGTRIZELKIED 80 °C THEITL, XIST DT N LU
HANHREOIRTHELNDZ L b RH LT,

%« FRSCEEBIL, FI3L 2000 2 & 9532 300 354 1 M9 ORI 572, b L<ITTEL 800 5% 1 FRE L T 723w,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE WSCERIE, H LKV —FURIN (T2R2) IS TAU X — Ry MARSNET O T, AR ATRERFIHONA TIERL TEE W,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

B . o HRE . (HY) 1t s
Department of ﬂ?\)ﬂﬂﬁ% ﬁl& Academic Degree Requested Doctor of ( €L )
FARAL . fREHE (F) :

Student’ s Name SR CEN Academic Advisor(main) HE

fEHA &) -

Academic Advisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

This thesis “Construction of multi-functionalized linear- and cyclic carbon skeletons via the rhodium-catalyzed highly selective
intermolecular trimerization of alkynes with unsaturated compounds™ described the development of novel and highly selective
intermolecular trimerization, and its application to the construction of multi-functionalized linear- and cyclic carbon skeletons to
overcome the unsolved problem limited to complete intramolecular or partially intramolecular trimerization to date.

In part 1, chapter 1 “Synthesis of a,f,y,6-unsaturated carbonyl compounds by the intermolecular trimerization of terminal alkynes
with carbonyl compounds™, | described the synthesis of a,f,y,6-unsaturated carbonyl compounds by the unachieved intermolecular
trimerization of two alkynes with carbonyl compounds. | found that the intermolecular trimerization with carbonyl compounds
proceeds at room temperature by using a cationic rhodium(l) complex as a catalyst and aryl ethynyl ethers as alkynes to give the
corresponding o, f3,y,6-unsaturated carbonyl compounds in high yields with perfect regioselectivity as well as high steroselectivity.

In part 1, chapter 2 “Synthesis of chiral cyclohexadienes by the tandem intermolecular trimerization/intramolecular asymmetric
cycloaddition of terminal alkynes with alkynylaldehydes”, | described the application of the above novel catalytic reaction to the
construction of multi-functionalized cyclic carbon skeletons. | found that the intermolecular trimerization and intramolecular
asymmetric [4+2] cycloaddition with two aryl ethynyl ethers sequentially proceed in the presence of the cationic rhodium(l)
complex catalyst at 80 °C by using 5-alkynylaldehydes as carbonyl compounds to produce the corresponding chiral cyclohexadienes
in good yields with perfect regio- and stereoselectivity.

In part 2, chapter 1 “Synthesis of macrocyclic cyclophanes by the sequential intermolecular trimerization of a
dipheylcyclohexane-linked terminal diyne with an alkyne”, | described the synthesis of macrocyclic cyclophanes by the unachieved
sequential intermolecular trimerization of diynes with alkynes. | found that the sequential intermolecular cyclotrimerization with
di-tert-butyl acetylenedicarboxylate proceeds at room temperature by using the cationic rhodium(l) complex as a catalyst, a
L-shaped dipheylcyclohexane-linked terminal diyne as a diyne, di-tert-butyl acetylenedicarboxylate as an alkyne to give the
corresponding macrocyclic cyclophanes.

In part 2, chapter 2 “Synthesis of macrocyclic cyclophanes by the sequential intermolecular trimerization of a
dipheylcyclohexadiene-linked terminal diyne with an alkyne”, | found that the sequential intermolecular cyclotrimerization with
di-tert-butyl acetylenedicarboxylate proceeds in the presence of the cationic rhodium(l) complex catalyst at room temperature by
using a diphenylcyclohexadiene-linked terminal diyne as a diyne to produce the corresponding macrocyclic cyclophane.

In part 2, chapter 3 “Synthesis of a multi-functionalized [12]cycloparaphenylene by aromatization of the macrocyclic
cyclophanes”, | described the synthesis of a multi-functionalized cycloparaphenylene (CPP) by aromatization of the macrocyclic
cyclophanes. | found that the reductive aromatization of the cyclohexadiene-linked macrocyclic cyclophane with excess amount of
sodium naphthalenide as a reductant proceeds at —78 °C to produce the corresponding [12]CPP-hexacarboxylate. Then, an X-ray
crystal structural analysis revealed the columnar packing of the [12]CPP-hexacarboxylate dimer, which forms through six C-H...O
hydrogen bonds. Moreover, Scanning Tunneling Microscope characterization also revealed nanotube assembly of
[12]CPP-hexacarboxylate on the Au(111) solid surface.

In part 2, chapter 4 “Intermolecular trimerization of cyclohexadiene-linked terminal diynes with alkynes”, | described the
intermolecular trimerization of cyclohexadiene-linked terminal diynes with alkynes. | found that the desired trimerization proceeds
at room temperature by using the cationic rhodium(l) complex as a catalyst to give the corresponding benzobarrelenes in good
yields. I also found that the intermolecular trimerization with nitriles proceeds at 80 °C and the corresponding azabenzobarrelenes
are obtained in moderate yields.
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