B Y) A O —&B (H&E)

n—=E BEMRE

*7

PREFEES (FFHREZEIMRA)

« Dendrimer DTPA-D1GIu(OH) (DEN(OH)) &
(FRUEEREBETEALLUEL)EXD
;pin—e:ho&'t"{'ﬁtiﬁﬂﬂaﬁf:iﬂt‘é'éiﬁlﬁﬁ‘é

RLT=.

+ Dendrimer DTPA-D1GIu(OH) (DEN(OH)) I%
EREOT(EL2BMEE T, HIRKICA MR
ZEOREHNERTHY. 307 %FTGCI-DTPA
IZHRLFSEOERRERIFL-.

24

WM {EEMModification
ROBEOBN
DTPA-D1-Sugar(OH) = Lac(OH)

Dt ey arriam ww 1. 480

S 6%y oD
o= o
@g : Scheme o '

e (2’
~Synthesis of Gd complex_

x Symmetric Di-sugar (OH) & (OAc)

[ynuco

IR (28
[ oemGaDTPA- NS F

Molecular Design j

27

o
OA
COH n'"cuo " HD,C
| i Gdcl,

HOL [—— Y
COH N Pyridine, 70C°, 4h

IH
~ OAe
OAc

HOC

AcO

261

se
2048 20 1:1H




HARRO /Y =y 2y
Synthesis of Gd-DTPA-E1 Derivatives
DTPA-E1 derivatives

Ga13 B0, 95°C, 3h| HO

Yield 9%,
Gd-DTPA-E1-Gak OH) 32

Bl Fdk: DO o) i

AA10.05mmol/kg #58#1.5h

k<]

Pr R 1EGAEE 4 O 3R B & 5T

« AHE
« FERFRE
« MOEH

o FOM. AL AR RO B
(I HERRED AIZEER)

+ In vitro §F{

+ In vivo #F{ff

Ah=—XL&EE-EHMEELS
FEREH LB EREIL
o FERERHIZE 115 <2 EModification
* In vitro ¥4

. 5FEEtVIH(MOE)
- BAEAE
« GdDER

s

T1 relaxation rate in FBS

e

rate(s-7)

L T T T - )

—+—No contrast agent
*0.5mM D1-Glc(OH)
0.5mM Gd-DTPA

T

0 20 40 60 80 100 120
FBS% (fetal bovine serum)

T1 relaxation vs. FBS concentration at 1.5T (17°C)

36

ICP-AES
(Inductively Coupled Plasma
Atomic Emission Spectroscopy )

7

New Work 1

Inquire into RPCclosely Q o
(RPC: Relation of Protein and Contrast agent) ~rogie(

[Method o
77 Protein__) S

’
1 ( ] [ Solvent ]

[Solvent |
e @ =" | =5

Q o

e aPeo. B
Paass tegl

Gd-DTPA-D1-Gic(OH)

\\_j pum -
| 81 IPC-AES
[ > [ > - ‘-/@ Mini spec
PATE) — o 2 Energy Minimized Gd-DTPA-D1-Glc(OH) Albumin pocket

262




“ =+ - -=%" Docking Simulation of DTPA-

iD1 -GIC(OH) and Albumin Pre injection After injection

| . ;
. ; -
[-- S
S riear e : |
e 1P p e -.:
o v o rcial) 0.1

EMEEE (LA HROER

MRA (Ifi¥:&#; Magnetic Resonance Angiography)
mEDED TS RBOEROMRI (EmiEFEEIAOHET)

ﬁu%ﬂ%ﬁu ﬁ%ﬁtﬁ \?Rla)ﬁ!(ﬁ*ﬁ&@ttﬁ)

' ﬁﬂ! Gd-DTPA EEM: DEN-OH

3min 30min 3min 30min

0D 3% B # (Gadomer, MS325,etc.)
*DEN-OHﬁa)illmaJlnf-ﬂ S

1) AR — O - MU ARt FEHNE 6 UPJ b

2) A ZMRD/ Y I— 3 Q" " "Q
AEBEEREN-BLRSE ) REREE

SRRAE AAMMAE O KBS EROMREE | B ELOVEE
NEADEMBR. 8) EREMO(/<—Sa R | S s A,

By B

gy
2
g 2
#
®

LEERiEER
il -
P LBup
¥E L
Egﬁéﬁgaﬁ wEseme E
2lpBRelgr nos ax 1B
G @(:;ﬁ;ﬁqr"ﬁ%gﬁ EE ! - l
TR N E &
1;%~<u“%r—;§q§ Iﬂl lq" <) ”
HiF gﬁf »e |
gehi% 582 2 o
0% 380 R | F
PE-lgt7BE L
2B~ =" 3
prgsifeg] - ;
= = 2 i e o o
T T
= - 74 S3EAS
%’K‘g:,'E%gé:g% 5331’_ A §M2005.9.1 (1)
$$?‘§mm ﬁ’%"——‘ "!?,' 43
ﬁ%5§§g,q§§ L33
RLgIMOETIN 523

263




T—42%3 ®RER=

1-4EEB #BEXFES /) RXR—va AFEREFREF—

58

BHEARFELFEH HKEW 205%5=

264

[E1 %% BA & A B BRE M A%
2007 7T B 25 B OK) | BEBREEAEKRE (EES X 2 0%
13 : 30-18 : 20 ERERKFE MWE R
1 EMTERTXERE #— HIE #B%
BEKE IWTHEEFE
BEKE LT HKE
2007 £ 9 A 18 B (k) | #MKFE IWTF kF. /NI £S5 16 4
2 13:30-15: 50 |EBRERKE TR EH
ERERKY BI =T33
2007411 A 198 (A) mmgﬁﬁi %Em.%ﬁ 1%
3 13 - 00-16 - 30 M K% Valluru Krishna Reddy
BEARE I L
ERERKRY BI =T5
2007412 A 10 H (B) s 14 4
! 13:00-16: 00 | T oLRIME
5 2008 1 A 17 B (K) | IRRERKFE MR FEH 15 4
13 : 00-16 : 00 BREKE DI EH. FRK OB
BAMESEET -

BT 7V AN— A




3—1 #H1EWRS
HBE: AVA—OHRABTBA LAY V2 — N ORER

(1) B1E AVAN—OHENERITEAT V2 —VOHER
Fulxs hAVAR—OEGLELAMEDOED S, EEZEE LI

MR [ EEHR D5 TZEFOWT) ~N
¥

MR 1 &EFOFH(LUTHER)

|

ERIHT - WEMNT - FRAE
ICP BN TR E
BRI REE
(L FHFFEE)

Pr—

-
g ﬁ‘

[t (Ex - D) > in vieBEEL - HE) | A #=2sEKX - B |

— §

| zepamoimse) |

\ 4

[me 7 kg 2EET - #8R) |

4

[ merwF-smer |

|

[ zmepmmoimze) |

\ 4

| BELO A ) |

(2) B2 HES
- EEREGEMOBRR LS %OES
, PERREEHEKRE (FEH X
cFHRAEMR I EER O in vivo FMAER
RMRERKE MR R
RN TEBREXER ¥ — DR L EREESFORERIT
ERNTERNFNRXER7— HE #X
- MRI = FI B EMNENEOHERK
wEARE BN OBEL I EN RE BAEAR R
c FOMBFER SN —TORENTHEER -
BEKXKE VUE. Bk ERME I AT

265



3—2 E2EWMES

BE: EBSBLTUAKRFETOXRRAMESRSE

(1) B1H oz FEBLSE
A N—OEBIRN 2R L.

(2) L2W RS
s B ARKFEHEREREK

BEKFE LT kFL I ERN

EFEY TN, AU AALOEHIAA—T 3 L DOE N

- MiEH X7 BRIKE

EMEMKE TR R

ERERKE BL =T

RAYTR
New

$IBAAH VT IL D T K ERIRE B2 HE

(EEMEL) OLE
l.-
/2N
v

IBAAH T ILD)
T1 relaxation ratio vs. Conc.

5 40

B *OH

— % X Gd-DTPA
£ 2

0 02 04 06 08 1 12
Conc. (mM)

T1 ralaxation vs. Concantration /
»
.

HUMRMK (EESg/A)PIZEHTD
EEMOTIMIE (1.5T) at17C
Fiti WEN RO P15 27-D1-Glc (OH)

s FILLWERY LT ILIZTERBATILIER

EERM

SHROME

266



3—3 HIEHE=R
HE: MEBEROEHR. ERSE, EXIE

(1) 18 HWE=
- MEMEELBRREERL T LA AT TRFRE(CXK)

ERERKE FMEBR RE
« Fnantioselective Synthesis of 1, 2-Oxazine Derivatives to Provide Drug

Scaffolds
¥ M K% Valluru Krishna Reddy

- BEBER T T ARG ER (ICP)
BHEAXE i HiL
- ICP BEIZ X 5 Gd-DPTA-Glc(OH)» Z v + MFE 7 L7 I v kU H M7 Aa %
DFEE DR
ERERKE BIL =F5%

(2) 28 Tuvxy FEHLSE
BEAN—DEBRIL R LT,

M EEESAREREET S
AA=UTHRE

YELTHR—LRTATHR aqmg.a: [7]-114

(BEFHEWIC i)

267



SPECTRAMESIEESIZERS

LY Gt T 32F LA-99m

T L—F Ik HMEHEREDORIE

BHETE AETE

MRITT S RE ! 7
5 A i
H
P (3

!
ey

“ERMEFL—MEEYMEEE

= N B RAShTULDRMES * — 2 O Fl
T FF I LBEREROH

268



A A— D TH|

A A—TUHE SHBREAUERAA—DUTICHBELES

Development of

" R

new imag

FRA AT F i

new applications of the imaging technologs

Introduction

TILYINAT—F&

269



MR mERaEE A -2 )

FIEDG Injected Rat Body Planar Imagzes

270



271



WAL T/SPLEC
HEIXNVATLOMEEEST

(
[

ShEMEAVERAA—CUT TR ELES

Development of

FIRAA— TR

new g enis

b ERA AT FE

new applic s of the imaging tc

=k
\
BWACEISPLOT T EB N AT L, RBGVIIE
) - PRRRBROA—JCUIBETHEY. —20
EEICPH, SsPHOTBEUCIDIES ) T4E/HD1=
JUEET. CHOBEREE METOREETD

AREOBAEREEROENT. 27/ LART 1%
BOITPE -SPHOT FRFAOEEMBREICOVTRE
EE )

8]
=]
]



[

FLUYIFURLIZEFEPE I BEUSP
L s A il Sk (BHEE) OBPL1CTBEBSPTCTCTER

VRIS TEHSRRRET 1L, v | CORMMZEMS
PECITIE nHE-RRLSNT-,

=] ] ol e 1 )
EEE DG-PET/CT MIBI-SPECT A
a5 i us5

|'SFIFDG-PL T &L=
ML F—BEELTO

YHYBEEITOREED. M-DHBERLD
PEISPECT CTERVB A A—SUuTBRIZIERES M
OBEGHRER T SRBTHELEALIL:

SEOBEILT. BRBELTRILII-TEIHE
&Hd




Astroeyte-Neuron Lactate Shuttle
(ANLS) hypothesis

274



Y kIDG-PI

Conclusion
Summary

275



3—4 $4EHR‘

BE: ESSBLEERISOMEN

He -

il

(1) 18 Tudxr FEHBLSH
BFEAUN—DOEBRROEIRLH2 OFEEOSEFIEEM, EHIZOW

TR ZITo 7,

(2) HF28 WE=R

DWT OGRS

BEETOHEIZSOWVT, AFOHFNLOZERLME, BEZITo 7,

3—5 ES5EWMES

. MiFOERBRE LR, EB=

(1) L1 HES
-1 2H24 R MGEOERRSE

(2) 28" nixz/ MEBESE
BAN—OEBRI R L7,

57

EMERKE MR RE

2007.12.24 3 E&summary

* F344 male rat Sws Diethyinitroscamine (DEN) 100ppm2:h A RUK I 512k
dceR®iyAE
- 240 A B(2007.11. 230 ME) El:Iﬂ.Lﬁ‘lmsllf L
- 2 A AR SR EcontrolBlZ 5

. fmiuccmnliﬂl_llnr t!é&ltl FRADIISOES

+ Control CEMBIZEHABINEINIEREERET, SR P
« AREOOPRROBHD
« WAL LOWRMEEITISRS
- ‘f‘*ﬂlix‘)iﬂ’)*”luUZSmmal.’kgfﬂ'#(mo"—)\'{'m“m‘;(a)
1/4)

= 0.0125mmol/igLIRTTLI- B magnevist L IZIZMBORERERLT:
- INMERORPOFTERR
- ERAEGICHL TSRO REER
. AR2,AS2. ogawa, W3DDHLIILIC 'JL rt,iilwmille

Magnevist 0.1mmol/kg

AA1l 0.0125mmol/kg

T11AA11/Bpre T11AA11/8post

AA1 0.0125mmol/kg

T11AA11/8pre T11AA11/8post

276



AAl 0.05mmol/kg BBARSESE 16580304
EEERCEEAE D

T10AS2

T10AS2 0.5hr

*AS2doubledose

T13o0gawa

T13o0gawad5Smin

277




T—584 TIRERM

WS

(1) %

1.

4.

(2) R
1.

Yamashita, Mitsuji, “Preparation, Structure, and Biological Property of

Phosphorus Heterocycles with a C-P ring System” , in Top Heterocyclic
Chemistry Series Vol. 8 (Bioactive Heterocycles II), ed. by Shoji Eguchi,
Springer, Germany, 2007, published on line.

Yamashita, M.. “Product class 7: N,P- and P,P-acetals. “ Science of
Synthesis, Volume Date 2006, 30, 649-679, Houben-Weyl, Georg Thieme Verlag,
Stuttgart (2007).
Yamashita, M.. “ Product class 2: 0,P- and S,P-acetals. “ Science of
Synthesis, Volume Date 2006, 30 83-109, Houben-Weyl, Georg Thieme Verlag,
Stuttgart (2007).

M. Yamashita, O/P and S/P Acetals & N/P and P/P Acetals, Science of Synthesis,

Houben-Weyl, Georg Thieme Verlag, Stuttgart, 2006

EBX

Martin, Kral; Akihisa, Ogino; Kazuo, Narushima; Norihiro, Inagaki; Mitsuji,
Yamashita; and Masaaki, Nagatsu. Low-Temperature Nitrogen Introduction
onto Polyurethance Surface Using SurfaceWave Excited N,/H, Plasma.
Japanese Journal of Applied Physics Vol. 46, No.1l, (2007), pp7470-7474.
OVYu, Gang; Yamashita, Mitsuji; Aoshima, Kengo; Kobayashi, Masatsugu; Kato,

Tatsunori; Kamikage, Nao;, Takahashi, Masaki; Takayanagi, Hisao, Oshikawa,

" Tatsuo; Laurent, Sofie; Burtea, Carmen; Vander Elst, L.; Muller, Robert

N.; Takehara, Yasuo; Sakahara, Harumi. Studies on preparation and
characterization of novel MRI contrast agents for targeting organs and
blood vessels. Heterocyclic Communications (2007), 13(2-3), 101-108.
OVYu, G.; Yamashita, M.; Aoshima, K.; Takahashi, M.; Oshikawa, T.;
Takayanagi, H.; Laurent, S.; Burtea, C.; Vander Elst, L.; Muller, R. N.
A glycosylated complex of gadolinium, a new potential contrast agent for
magnetic resonance angiography? Bioorganic & Medicinal Chemistry Letters
(2007), 17(8), 2246-2249.

Satoru Ito, Mitsuji Yamashita, Taishi Niimi, Michio Fujie, Valluru Krishna

Reddy, Hirono Totsuka, Buchammagari Haritha, Maddali Kasthuraiah Reddy,
Satoki Nakamura, Kazuhide Asai, Takuya Suyama, Junko Yamashita, Yukiko
Iguchi, Gang Yu, and Tatsuo Oshikawa, “Preparation and Characterization
of Phospholenes and Phospha Sugars as Novel Anti—cancer Agents” ,
Hetreocyclic Commun., (in press).

Takahashi, Masaki; Morimoto, Hironao; Miyake, Kentaro; Yamashita, Mitsuji;

Kawai, Hideki; Sei, Yoshihisa; Yamaguchi, Kentaro. Evaluation of energy

transfer in perylene—cored anthracene dendrimers. Chemical Communications

278



(Cambridge, United Kingdom) (2006), (29), 3084-3086.

Takahashi, Masaki; Morimoto, Hironao; Suzuki, Yousuke; Yamashita, Mitsuji;

Kawai, Hideki; Sei, Yoshihisa; Yamaguchi, Kentaro. Construction of
divergent anthracene arrays within dendritic frameworks. Tetrahedron
(2006), 62(13), 3065-3074.

Takahashi, Masaki; Suzuki, Yousuke; Ichihashi, Yasunori; Yamashita,
Mitsuji; Kawai, Hideki.

1, 3, 8, 10~-Tetrahydro—2, 9-diazadibenzo[cd, lm]perylenes. Synthesis of
reduced perylene bisimide analogues. Tetrahedron Letters (2006), Volume
Date 2007, 48(3), 357-359.

Ogino, Akihisa; Kral, Martin, Narushima, Kazuo; Yamashita, Mitsuji,

Nagatsu, Masaaki. Surface amination of biopolymer using surface—wave
excited ammonia plasma. Japanese Journal of Applied Physics, Part 1:
Regular Papers, Brief Communications & Review Papers (2006), 45(10B),
8494-8497. .

Reddy, Valluru Krishna; Haritha, Buchammagari; Yamashita, Mitsuji. Highly

diastereoselective epoxidation of «, B-unsaturated carbonyl compounds
using sodium peroxide. Letters in Organic
Chemistry (2005), 2(2), 128-131.

10. OFfIREEkE, AMinves, PR, TS, EEAE5L, FHEE. MEHA

11.

[dendrimer DTPA-D1G1lu (OH) & A\ /= ERMR Angiography (blood pool agent
ELTOFREM) | BABKKBEFESHEE, 24, S249, 2004

Oft R, MR, IREREE. WTXS., @)l &, EFHL HLWT
v R Y v —BEE Hdendrimers DTPA-D1G1u (OH) % V7= B o M FFHERS 8 O
FREm EICBT A2 ERIE) AAERRNRERMEE  (0048-0428) 65%
Y Page $353-S354 (2005.02).

(3) EREMRER

1.

2.

3.

M. Yamashita, T. Niimi, M. Fujie, V. Krishna Reddy, H. Totsuka, B. Haritha,

M. Kasthuraiah Reddy, S. Nakamura, K. Asai, T. Suyama, G. Yu, M. Takahashi,
and T. Oshikawa, “Highly stereoselective and stereospecific epoxidation
of 2-phospholenes and N-glycosides of phospha sugars and their bioassays” ,
17“‘Intérnationa1 Conference on Phosphorus Chemistry, 43, Apr. 15-19, 2007,
Xiamen, China.

M. Yamashita, T. Iimi, M. Kasthuraiah, T. Suyama, K. Asai, M. Fujie, S.
Nakamura, and T. Oshikawa, “Preparation of 2, 3-bromides and 2, 3—epoxides
of phospholanes as analogues of phospha sugars and their important
biological activities” , 21%* International Congress for Heterocyclic
Chemistry, 40, Jul. 15-20, 2007, Sydney, Australia.

M. Yamashita, T; Niimi, M. Fujie, V. Krishna Reddy, H. Titsuka, B. Haritha,
M. Kasthuraiah, S. Nakamura, K. Asai, T. Suyama, and T. Oshikawa, “Highly

279



10.

11.

12.

stereoselective and stereosoecific epoxidation of 2-phospholenes to
prepare bioactive phospha sugars and their N-Glycosides” , 14" European
Carbohydrate Symposium, 332, Sept. 2-7, 2007, Luebeck, Germany.

OK. Ogawa, N. Ozaki, M. Fujie, M. Yamashita, G. Yu, K. Aoshima, M. Kobayashi,
T. Kato, N. Kamikage, T. Aoki, H. Takayanagi, T. Oshikawa, Y. Takehara, H.

Sakahara, S. Laurent, C. Burtea, L. Vander Elst, Robert N.Muller, “Studies
on novel contrast agents for specific organs, bllod vessels, and tumors” ,

14™ European Carbohydrate Symposium, 159, Sept. 2-7, 2007, Luebeck,

Germany.

O N. 0Ozaki, M. Yamashita, G. Yu, S. Ito, M. Fujie, K. Ogawa, T. Aoki, S.

Mizuno, M. Sugiyama, K. Aoshima, M. Kobayashi, N. Kamikage, Y. Takehara,
H. Sakahara, “Synthesis and evaluation of novel Gd-DTPA-Sugar compounds
as MRI contrast agents” , 5" Inter-academia 2007, Sept. 26-27, Hamamatsu,

Japan.

H. Kashihira, Y. Kosaka, H. Nakagomi, S. Abe, and M. VYamashita,

“Preparation and evaluation of super-hydrophilic coating materials

bearing phosphate groups2, 5" Inter-academia 2007, Sept. 26-27, Hamamatsu,
Japan.
Y. Otake, M. Yamashita, S. Ito, K. Kiyofuji, H. Mikami, T. Ogawa, M.

Tsurumaki, and M. Fukumoto, “Biocompatible medical materials: Preparation

of lubricative medical materials modified by PVP (Poly-Vinyl Pyrolidone)” ,
5% Inter—academia 2007, Sept. 26-27, Hamamatsu, Japan.
OM. Yamashita, M. Fujie, J. Yamashita; K. Ogawa, K. Aoshima, N. Ozaki, T.
Aoki, Y. Takehara, H. Sakahara, and S. Nakamura, “Research on Novel Sugar
Dendrtic MRI Contrast Agents for Cancer and Phospha Sugar Anti-cancer
Material” , 4" Tumor Progression & Therapeutic Resistance Conference, Oct.
4-5, in Philadelphia, PA. U.S.A.
OG. Yu, M. Yamashita, N. Kamikage, M. Takahashi, Y. Takehara, H. Sakahara,
“A Nobel Series of Complexes as Contrast Agent for MRI” , 23 International
Carbohydrate Symposium, 2006.7 (Whister, Canada)
M. Yamashita, H. Buchammagari, R. V. Krishna, T. Niimi, H. Totsuka, M.
Takahashi, “Novel Synthesis of Phospha Sugar Derivatives and the Related
Compounds” , 23™ International Carbohydrate Symposium, 2006.7 (Whister,
Canada, 2006.7)
M. Yamashita, et. al., “Some Recent Approaches towards Innovation of Cancer
Therapy — Improvement of QOL of Patients and Novel Materials for Early Stage
Findings and Medical Treatments for Tumors by Collaboration of Medical
Sciences and Engineering” , Inter-academia 2006 (Iasi, Romania, 2006.9)
M. Yamashita, K. R. Reddy, H. Totsuka, H. Buchammagari, T. Niimi, M.

Takahashi, T. Oshikawa, Highly Stereoselective and Stereospecific

280



