Bz C-19

HEMREHBEMRARBRES

BiRiER  EBHE (O
HZEHEARE : 2007 ~2008
FEES £ 19590109
WERFRES (F130)

BIEFEDRFE
MERES (FEX)

FRk2 145 H 2 9 HEE

TIAOAFLURARBEOFMEICED CHEEED FORE & HT-4

Development of biologically active compounds based on features of

fluoromethylene phosphonates

MERKRE

L LN
RREERKE - BFE0 - Hi%
HREES : 70158369

WFFERCR O

U VERITARPNICEIBIZIFE L, O Y VEEGfReS 7F N2 R ED ) R bR

E% < OAEMKIKREICEL L T\ o, ABFTERE

Tl X7 LAy RN U REEE R LV

VBB REEF A S FAEN L U AISERFFE % fragment—based drug design (FBDD) &8 L Ot
Ligand-based drug design (LBDD) ZFESWTIEBA S W72, TR, WK CIRE R4 HKiE

L1532 @O ETEYE 2 A9 2 PNP BREAIORIRUC ) L7z,

Flo, BEETRWEES AT

4 AI Y F—THEA| SMA-7 OREERBEZ XK LT, SMA-7 BSE{L A DO F IRk B A&

BIE A RN LTz,
AAHER
(BFEHANL 0 )
[ERS Y et & Bt
2007 4 2, 600, 000 780, 000 3, 380, 000
2008 4 1, 000, 000 300, 000 1, 300, 000
TR
AP
AP
o Et 3, 600, 000 1, 080, 000 4, 680, 000

WFgeoy 8« [E 3K
BFE OE « fE - HK5E - AR
F—U—F: ()X VLAF K7 Fuas

—+t (8) Huisgen s

1. HWFZERRME LD 5

AR, MR oHEsE - b, 7R b—v
Al OINE E DRk & I E AR A DN FAE
T5, BHE, #E. FE. g0V ik
(LD ETBEERNY UiRT 2T LB EK
D% <1, ISR CERB IS N T AT ¢
T—HF— L R A HIE L TV D, A
MrgeiE, MRS s IS 5 ) Vi
ATNVRAT 4= —X—IIHFB L., TOEA
ZHIE L CWAEEEZ 7y T L LIz AT
{LEMOAIREZ B E L, ZhbD ATAk
BWEST7Ta—7 8 LTIER L, HlalE R

QTN Fuak KL
(4) TPFHEA| (5) fragment-based drug design (6) 7 VU v 7 Kt

(3)PNP BH. 2 %l
() A7 4TIV F

GIEBEOFMEZR LN LT L2 HY
&9 % Chemical Biology WFZE~EBH4 I,
A e 1 R AR AR OO 4 & L & T 5 R
PERBIBIEER DO — RE2 W4 2 & ]
HEEEZBND,

2. WO HW

T TIZ, BAITERNY VB AT L
[R-0P (0) (OH),J % EW= Wyt o b
EffiTDFEEZANC, 1) 7nrqrFn
VURAT A —8 (PTP), 2) TV UXT
LAY RARAKRY Z—¥ (PNP), 3) A7 4



AT Y UfiElESR (SMase) 2 E & F
BEEE T D HERBIRMN LT TE T, 2
NHoOMEICEBWT, Uz X7
TROPO(OH) ,] DI AT 4 v 7 AL LT, W3t
{EFRIME R Y VR AT L &Pl L, ik
SRR AP AT T LY 7 A r R
F L 27k AR W TRCF,PO(OH) ) Z 3 L 7=,
AN W TR, B AR B A 7
MAGIZED W T2 E TOMFIEE B S
W5 LT, Ty TR EIR Lol
EIEEAL G ORI ZBFT 52 L 2
&35,

3. WrFED ik

(1) /B GRS L E A O RIZEMF T
A, BT LWAISKD F35 & L ¢, FBDD
(fragment—based drug design) 23EH &
TW5, i, & R ElokLTHEl
itz H3 D % DIRSGT (7T T A B)
WY v —ToRREAbYE, ks
FEMNNEL TEEOEMEAEY & R
AT ENnTELHETHS, UV UVBEED
U U AT VEEIZ AR NI AR TE
THHFTHY, INOEEE LT HEEN
SHIFET D, TN OREFIL, AERER M
DOHEFFICEE 2R E 2 H-> TR, £ D
A VERREAEMLE L OB Y A B
PR EMBRER SN TS, U kS ERAL
PHTHBEMEROAIRICBWT, 7T 7
AN ELTOY VS, U UERFESE
N DN IAFAET D D FEHE A AL B
2T 7T A My L AED R
Vo h—TCHRETHZ LT, RV R
ATz ENnHkD EEZOND, ZDLD
B SN ZEEEA M T a7k, U v
FRAE AL CTOT I JERIRIE L U VIR D
SRV AR O 72012, BRI E OB
Paord o LR CE S, £, Hrxon7
T T A Ny iEkk x I B R ISR
LEBLN, 777 A MMyFRtEEERT S
ZlIZko T, mOWERIEERT I L L HIFE
=Nb,
ARFFETIE, T Ml CILEL Tk Y, A
R EIWCHESBEELTWSE T X7 LAt
T RARAKRY Z—E€ (PNP) I L OVEMHMET
JLEL TR, FEBIMERA. B, BB
ELEHGELTWDETFIVUVFRARY 7—F
(TP) DFREHIAIR % B2, FBDD 232 L
TENZENO _HEERMT a7 %&E
Lice T2, ENODOAER - BEREFRNT 21T -
7=

(2) SMase BHFEFHI OFIHMFFE

FBDD & Z 870 - 7= FIRIC K Dt +
DORFE LT, FxlI N2V ANV ART ¢
LAVl RAT 2 — RDOT T A AF
L SRR SMA-T 28, IEE IS s EDO R

BETHDLAT 4TI USRS
(SMase) ZFRZETAZ L& RH L7, SMA-7
1Z. B SMase (2% U CHEAETEY A £ 2
A F o LREOEWHEEEEZRTZ LA
o E LTS, ARAFFETIE SMA-T DA
TEMEFHEARFSE 2 F8 M LT, SMA-7 B &
DEREMEG RIEIC OV THE LT,

4. WHIERCR
AW T, LD BRI > ThFFE & |’
RS, LLTFORMRERT,

(1) —HREEE S EA ORI
PNP FLEAIOAIBIZ BN CiE, 77 =LY
VRS 2 w7 (CRPOM,) 245D AF LT
Wi L7=X 7 v AF K7 s (DFPP-G) &
PNP DILFEEL O X MG ICEkEh LTz, =
o DGR E I LT, IR 2 9-F 7
P72 CEBR LS X 2 VAT RT
w2 (DFPP-DG) =T HA > « Bk Liz &
Z A, TRV IEMER EXRRO iz, AR
EHNL, MRANESE LY CERIEEE (1mM)
THEIEEEZRTZ e D, BHR TIRNER R
ERELSLEVIEEEEEE T L LN
BohERolz, ZOLIREES D774
UL, ZAVE TR%E STV D PNP FREAIIC
IEFRH BN TR, - T, Z ORI,
Bhni=7 v 7 7 A NVEAT D PNP LEARIDS
TR OEBT -2 L LTHEBRT I L E X
TW5,

TP FREHI DA B TIE, TP & #ftE%
AT FIVUFEEKEY) VBEII YT
(CF,POH,) 227 Vv 77 B Tl 3% 7B
OSOWTHELIZEZ A, VI vy
(CF,POH,) #9257 Y RiFEKEL =T =1
HAEFITHEY I U UFHERD Huisgen K is
EFRHTLHZEICL0, FTED T Y v 7 ARk
MINEIRCAERT I 2 RH L, £,
AFgeix, 7V v I RIGE Y VBRI I v oM
THRBEAMT Fu s DT 475 ) — ki
R LI ORFFEs] & & 2 5,

(2) SMase BHFEFHI OFIHMFFE

AMFIENZ BN T, YHEETHRWIES T
SMase PHFEA] SMA-7 2 ) — R & LT, Witk
WAL ICTE I T& 28 LWLWARRIEIC O W
THHLEZEZA, Vb ) o7t
OXAFLURARVEBET ol hs a7
Ho— b &R LR, AR DL
DRI OHEHE I T @k T Dk E L EHl©
X, BlERE ARSI EL TETH D,
F7-. SMA-7T MWRIEMEEBRICKIT S~ o
77— IEMHAIZ RIET ceramide DARE|ME
PR M bic BT BT A7 4T3
T U VKRR OB OF R 7 e —
TR D N LT, A1, B SMase
FELE A O BIRLAFZE & s AR ZE 2 BB 5 T



ETH 5,

5. ERFRERCE

1.

seamC) (BH510)
S. Soeda, A. Sakata, T. Ochiai, K.
Yasuda, Y. Kuramoto, H. Shimeno, A.

Toda, R. Eyanagi, S. Hikishima, T.
Yokomatsu, and S. Shibuya;
Sphingomyelinease inhibition

suggests a possible new strategy for
the treatment of inflammatory bowel
disease; Curr. Drug Therapy, 3,
218-225 (2008). & HiA

L. Glavas—Obrovac, M. Suver; S.
Hikishima, T. VYokomatsu, and A.
Bzowska; Inhibitory Properties of
Nucleotides with

Difluoromethylenephosphonic Acid as a
Phosphate Mimic versus Calf Spleen
Purine Nucleoside Phosphorylase and
Effect of These Analogues on the
Viability of Human Blood Lymphocytes;
Nucleosides, Nucleotides & Nucleic
Acids, 26, 989-993 (2007). £t

S.  Hikishima, M. Hashimoto, L.
Magnowska, A.  Bzowska, and T.
Yokomatsu; Synthesis and Biological
Evalution of 9-Deazaguanine
Derivatives connected by a Linker to
Difluoromethylene phosphonic Acid as
Multi-substrate Analogue Inhibitors
of PNP; Bioorg. Med. Chem. Lett., 17,
4173-4177 (2007). ##e

A. Sakata, T. Ochiai, H. Shimeno, S.
Hikishima, T. Yokomatsu, S. Shibuya,
A. Toda, R. Eyanagi, and S. Soeda; Acid
Sphingomyelinase Inhibition
Suppresses
Lipopolysaccharide-mediated Release
of Inflammatory Cytokines from
Macrophages and Protects against
Disease Pathology in Dextran Sulphate
Sodium—induced Colitis in Mices;
Immunology, 122, 54-64 (2007). &t
A

A. Sakata, K. Yasuda, T. Ochiai, H.
Shimeno, S. Hikishima, T. Yokomatsu,
S. Shibuya, and S. Soeda; Inhibition
of lipopolysaccharide—induced
Release of Interleukin-8 from
Intestinal Epithelial Cells by SMA, a
Novel Inhibitor of Sphingomyelinase
and its Therapeutic Effect on Dextran
Sulphate Sodium—induced Colitis in
Mice; Cell Immunology, 245, 24-31
(2007). Eaih

1.

(¥R GH141F)

T. Yatsu, M. Hashimoto, S. Hikishima,

L. Magnowska, A. Bzowska, and T.
Yokomatsu,
9-Deazaguanine derivatives:

synthesis and inhibitory properties
as multi-substrate analogue
inhibitors of mammalian PNPs

Joint Symposium of  the 18th
International Roundtable on
Nucleosides, Nucleotides and Nucleic
Acids and the 35th International
Symposium on Nucleic Acids Chemistry,
Sep., 2008, Kyoto.

K. Breer, B. Wielgus—Kutrowska, M.
Hashimoto, S. Hikishima, T. Yokomatsu,
R. H. Szczepanowski, M. Bochtler, A.
Girstun, K. Staron, and A. Bzowska,
Thermodynamic studies of interactions
of calf spleen PNP with acyclic
phosphonate inhibitors,

Joint Symposium of  the 18th
International Roundtable on
Nucleosides, Nucleotides and Nucleic
Acids and the 35th International
Symposium on Nucleic Acids Chemistry,
Sep., 2008, Kyoto.

W H, BARESRT, BEHEE, B
71

RAR ) CTINFRAF LU EEET
L7V RFEEHEL - -TAF= 1Y
U EREAR & D Huisgen SO

% 38 MR RS, 2008 4 11
A, @il

BrHBIT, EEERE, B

SMase PHEA % 516 L 7-HREM: /51 DA

R
HASK M 129 4E43, 2009 4E 3 A, &
#

R, BEAE, M )
RUVBUVBREAXF YRV RNETBH T
B SERRA PNP BHE A O A5
HACHK 250 129 £, 2009 48 3 A,
AR

JE S I, AR Y, IREEF], S
& %], Magnowaka Lucya, Agnieszka
Bzowska, B&&y WL, BERY D

HARZ I 3o Fa o—if5eas 2 [\
fF4x. 2007 425 A, AT,

Sadao Hikishima, Arihiro Takatori,
Atsushi Kojima, and Tsutomu Yokomatsu,
Synthetic Studies for
Difluoromethylenephosphonate
Analogues of MRS2216, a Selective P2Y,
Receptor Antagonist

6th AFMC International Medicinal




Chemistry Symposium, 2007 £ 7 H, A A
27— (ko)

8. Sadao Hikishima, Mariko Hashimoto,
Lucyna Magnowska, Agnieszka Bzowska,
Tsutomu Yokomatsu,

Synthesis and Biological Evaluation
of 9-Deazaguanine Derivatives
connected by a Linker to
Difluoromethylene Phosphonic Acid
6th AFMC International Medicinal
Chemistry Symposium, 2007 £ 7 H, A A
BT —)v (hva)

9. Mariko Hashimoto, Sadao Hikishima,
Lucyna Magnowska, Angieszka Bzowska,
and Tsutomu Yokomatsu
Synthesis and evaluation of
9-deazaguanine derivatives as
multi—-substrate analogue inhibitors
of PNP
Fifth Inetrnational Symposium on
Nucleic Acids Chemistry, 2007 4 11
A, #x

10. SMILERE, ooz, wEEE, HRH
a, WIHZRE], EEEME, e ), Bt
i, HEPEER]

JENGHINE T PPAR - 2 BIBLIBIT 5k
7 R T FoE

B 24 [8] A ARIEES TN SSH RS, 2007
12 H, fmhd

11 R Ads, BEseE, Mootz RE
ZEE, W %, BE A, Bt ),
B W, ST BEE
T Mz IR A2 Uiz - - - BEAEICEBT
5T I KT FLoikE
55 24 [B] A ARIEES TN SSH RS, 2007
12 A fmh

12. WBAERLY, EBEERE, By )

U AR 2 A9 288 2 REEA
$a#%RY PNP [H5E 7 O I IE

A A5 128 4F 4%, 2008 4F 3 H | 4
i

13. W HEaf, EEEME Bt 7
Huisgen [tz FAWVZHTA 2 B A%
M TP BHE A O RIS 78
A A5 128 4R 43, 2008 4F 3 H, 4
i

14. =B 5, IR, B ERE, S )
SMase BHFEAI SMA-7 58 IR DL A R
D BA%E
AASK 5 128 4R 43, 2008 4 3 H, 4
i

6. WFFEHH

(D) WrzeRE#E

FERY 77 (YOKOMATSU  TSUTOMU)

FORHERERE - ST - B

wH5e

FF5 70158369

(2) WFFEs3 184
mL

(3) HHEMTTEH
¥RH ZH) (SOEDA SHINJI)
*E[ﬁj('?’ . %igﬁ . %@%
Wige# &5 © 20078695

ANGIESKA BZOWSKA
Ty U R « B - B2

(D Wroet

B  HEiE (HIKISHIMA SADAO)
HRHERLR T - SRS - B3
W& %5 - 70398816

(5 SPE (YAMAGISHI  TAKEHIRO)
HRUERL RS « SKFE - GiAm
W& %5+ 90297606

A ALY (HASHIMOTO MARIKO)
FOREER R PR DL - SEERTER} - REEReA
PR 19 4

ZEE E (MURONOI  SHIN)
WHEER KRR PR « 3Pk - R¥pid
SRR 19 AR

M Effi (TACHIBANA MASUMI)
HRUGERL KRR « SR eRE - KEEReAE
R 19 -+ 20 4R

K Bz (YATSU TOMOYUKI)
HRUGERL KRR - FEgeRt - KEEBeAE
Rk 20 4R

BFH  # (NODA  YUSUKE)
HUEEB KRR « TR - KB
SRR 20 A



