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—MALE R RN E- 72D, 16 ~ 17 WAL ISR L 72~V F— O F 5% J. B. van Helmont
Ewvbitb, 1%, TR (chaos) ] W) SEEL LI, [HA| LW HFEEEYB LAY
LT HMBENG, 72750, RO —BLEBEOME 2 FARCIEMRLZESHEZE L -0, il
Priestley TH 5 & 9 72,

—MRALEREHEEL H D, WA S & B THIRRMEORER R, BHEOREZIIZRI . AN
THALZ 2 TR HEMIR T £ U, R HO 2 E RIS 55, “RILERITETRWVICE L,
BRI DM IE o

LAV ED—FALERIZ, BAATERINCEELREIERZH-> TH Wb, 2L 2 IXMED
s E iR S, MREZ LI @ I 2820, = a7 ) k) URHEREET I V2SR OAE DEHE
WICRLHEIE, CNOPERNTHRINTBILEREEL L7072, N 777 DFERIZY,
CDAN=ZALNEGLTWE I ENbRro T,

HFUHEODHLEMETH D —FRILERD, HREZEVWHEE L COBEERHOI 2R LAL I
Ignarro, R. F. Furchgott, F. Murad ® 3 A&, 1998 4E D/ —N)VAEHIS - [REH A ER L TV 5,
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RTCo#) MOTH NI AT =2 MO/ALEMTH Y, BRTIILEICHFETE 2V L2 L,
07y hORELE LTIRBEFEDDD LD 20 ~30%IZEFRDERSN, EELEZET RV DER
BEAOMIM S IWEA/NS Ve HEWITERFEOT T v M, ZOLEWERE L L TFEHEZ BigT
ZEICRAEPD LN\,
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2% 57559 B

HEEBT

{kEE fEKEB (Kentaro Sato)

[CHEE] 1970 F££FN, RPRHS. RRIFAZFAERICTERKSHZER, RESHICTRFERRICRET 3ES,

R—LRX—Y [FbZFEMeE] (http://www.org-chem.org/yuuki/yuuki.html, 7’00 'k (& http://blog.livedoor.jp/
route408/) ZfR, LRI DEREFREL CEl. RRAZAZREZRAREFEDZ (LB Z& T, RER
YAIVRSA - LTEERF. BEIC [BRIEZEMEANKRDTZ] GBffistmtt), [EEmISAVR] GREgt), T8
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G0443 Graphene Oxide (1) 100mg 13,200 H
G0444 Graphene Oxide (10mg/mL, Dispersion in Water) (2) 5mL 9,700 § 25mL 34,000 4

Graphene oxide (1)
Graphene oxide, Dispersion in Water (2)

BItJZ77x> (GO, 1) WIZ 71 2BEL/-8EEES, EFOXE, HIRFIE
IRXFIEEBLTIVET, ZD77H, GO IEKPWL DI DOBEFEICHT 2082 RLET,
GO DKAEGR (2) 1f, 2BOEREERTIHEFHE L TOREFI»HYET Y, FF7T712D
SPEREDHICEL > THEBRINTVADICHL, GO I sp® RELSWICHEERBEEAE T, TD
=%, GO BIERAEOMEERTIESHONTVET, —H, GO 2@ L AETHBEI/ ST
> (1GO) 3EBUAFE O ENFSNTHY, EEMENOREIHEIATVET,

GO 342 HEAMEL HY, ZTOBEEICL > THEPHEENrELY £T, BHDOGO (1) &
FR{LEEH 50-55% TH V), SVBLEEF O BT, BIEENDEV GO IC2EMIE % 15iF
BEBHZET, MEOEEERBHICEDHDZENFSTEET, {CRSIE, GOEE/INT I Ll
%insitu CTHRASIL, EHrAMBEETCHIOIAY T L ITRBPKFIERIEPREIDIEEREL
TWET 29, 2UBHa—F¢>7 L7 rGO BHAEMEE, RIS VEMEEE EMAKE
RLETY £/, GOILRBEERE, H571:0, {EL2HNICEREEFALICBATEIIENTE,
BEAMERNA T —H EOHRHITHORATVET 59,

Xk

1) Tribological properties of monolayer graphene oxide sheets as water-based lubricant additives
H. Kinoshita, Y. Nishina, A. A. Alias, M. Fuijii, Carbon 2014, 66, 720.

2) Facile preparation of Pd nanoparticles supported on single-layer graphene oxide and application for the
Suzuki—Miyaura cross-coupling reaction
S. Yamamoto, H. Kinoshita, H. Hashimoto, Y. Nishina, Nanoscale 2014, 6, 6501.

3) Palladium on graphene: the in situ generation of a catalyst for the chemoselective reduction of o,-unsaturated
carbonyl compounds
N. Morimoto, S. Yamamoto, Y. Takeuchi, Y. Nishina, RSC Adv. 2013, 3, 15608.

4) Highly durable carbon-supported Pt catalysts prepared by hydrosilane-assisted nanoparticle deposition and
surface functionalization
A. Saito, H. Tsuji, I. Shimoyama, K. Shimizu, Y. Nishina, Chem. Commun. 2015, 51, 5883.

5) Protein recognition on a single graphene oxide surface fixed on a solid support
K. Furukawa, Y. Ueno, E. Tamechika, H. Hibino, J. Mater. Chem. B2013, 1, 1119.

6) Eu(lll)-coupled graphene oxide as a luminescent material
G. Gou, R. Ren, S. Li, S. Guo, Z. Dong, M. Xie, J. Ma, New J. Chem. 2013, 37, 3861.

RiERm
G0441 Graphene Nanoplatelets 6-8nm(thick), 5um(wide) 59 7,300 4 25g 25,500 [

G0442 Graphene Nanoplatelets 6-8nm(thick), 15um(wide) 5g 7,300 4 25g 25,500 [
G0438 Graphene Nanoplatelets 6-8nm(thick), 25um(wide) 59 7,300 A 25g 25,500 [
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D4764 Difluoromethyl Phenyl Sulfone (1) 19 8,700 5g 30,400 H
D3071 Diethyl (Bromodifluoromethyl)phosphonate (2) 5g 8,600 4 25g 29,800 [
T3022 Trimethylsilyl Difluoro(fluorosulfonyl)acetate (3) 5g 7,200 25g 25,300 [

o) (o) (0] (0] CH3

1 Il _OCH,CH3 1l 1l |
S—CHF, BrCF,—P_ F—S—CF,—C—0-Si—CHj
&I) OCH,CH3 5 |

CHs

1 2 3

TINFOXFINEBEEMIEER - BEEEDELT > 7Oy 7 ELTRIECHVWSh,
BADTI7NAOXFILEEAREIBARINATVET, Y70 AOXFILT T ZIVZILEAS (1)
ET7NAQXFNT A LEMETHY), —BT7ILFILNT A KEDOKKBRRIC, KE<HEIIL
FALRBICE Y BRO Y 7040 X FLBRIEIBOINTT Y,

RCHjl, +BuOK
1 = RCH,CF,S05Ph RCHl (A) (Yield %) (B) (Yield %)
DMF, -50 °C, 1 h
(A) Ph(CHo)4l Ph(CHo)4CF.SO.Ph 52 Ph(CHp)4CF.H 87
Na(Hg), NagHPO,
a(Hg), NazHPO4 RCHLCFH Ph(CHy)s! Ph(CHp)sCF>SO,Ph 59 Ph(CHn)sCFoH 90
MeOH, -20 °Ct0 0 °C, 1 h
(B) PhO(CHp)3l ~ PhO(CHy)sCF»SO,Ph 71 PhO(CHy)3CF.H 91

Desulfonylation

F(TAETTIAOXFIV) RAKRCBIIFIV(2) LT 70040 (7IFOZILKZI)
R R X FILSUIL (B) Y T7IAOHINL (CF,) HIEREAE L THWAFELBEINT
B, 2 EKEBIEH) T L, 3ENATOBRRHIINCDEFET CCR, #REL, T3 7Y —
W ITNAQXFII-FTILESEZET,

OH 2)
Phenol Product Yield (%)

KOH = OCHF, 87

CH3CN / Hy0, -78 °C to rt S

O O
78
o Al

2 —— |[%Fm| — :cR,

3(16eq.
o (16 ea) OCHF, 3)

IMes+HCI (2 mol%) Entry Starting material Product Yield (%)
P NayCOj3 (0.2 eq.) Pl ©
- ' —_— R— B

o OCHF,
Toluene, 80 °C, 1 h 1 ()é 81
N
OCHF,
o OCHF,
: QT

.
NMes

DDQ (2 eq. P

boa@e) R+ @ lNJ cr 90

100°C, 1-2 h Se Mes
IMes- HCI

Xk

1) G.K.S.Prakash, J. Hu, Y. Wang, G. A. Olah, Org. Lett. 2004, 6, 4315.

2) Y. Zafrani, G. Sod-Moriah, Y. Segall, Tetrahedron 2009, 65, 5278.

3) K. Fuchibe, Y. Koseki, H. Sasagawa, J. Ichikawa, Chem. Lett. 2011, 40, 1189.
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E0626 1-Ethynyl-4-(trifluoromethyl)benzene (1) 1g 7,900 [ 5g 27,500
P2222 Phenyl Propargyl Ether (2) 5g 10,500  25g 38,000 F
P2224 4-(2-Propynyloxy)aniline (3) 1g 6,800 59 23,900 A
B4521 1,3-Bis(2-propynyloxy)benzene (4) 200mg 9,600 1g 33,500 M
B4607 1,4-Bis(2-propynyloxy)benzene (5) 1g 7,600 F 5g 26,400
P2227 1-(2-Propynyloxy)naphthalene (6) 1g 9,300 F 59 32,600 F
P2190 2-(2-Propynyloxy)naphthalene (7) 200mg 9,200 1g 32,200 M
P2226 1-[(2-Propynyloxy)methyl]pyrene (8) 200mg 18,300 M 1g 64,000 [
P2225 2-[2-(2-Propynyloxy)ethoxy]ethylamine (9) 1g 8,500 59 29,800 F

E1054 Ethylene Glycol 1,2-Bis(2-propynyl) Ether (10) 59 15500  25g 54,100 A
T3114 Triethylene Glycol Mono(2-propynyl) Ether (11) 1g 6,600 5g 23,100

D4581 Diethylene Glycol Bis(2-propynyl) Ether (12) 59 11,400  25g 39,800
E1057 5-Ethynyl-2'-deoxyuridine (= EdU) (13) 50mg 4,900 A 200mg 14,500 F4
E1093 5-Ethynyl-2'-deoxycytidine (= EdC) (14) 50mg 12,600 § 200mg 37,700 [
P2258 2-Propynyl [3-(Triethoxysilyl)propyllcarbamate (15) 1g 13,100 F§ 5g 45,700
A2791 1-(Azidomethyl)pyrene (16) 200mg 13,600 A 19 47,700
7U—=Jb
OCH,—~C=CH JoreTo=eH QCH,~C=CH
CFSQCECH
\H, OCH,-C=CH
1 2 3 4
OCH,—C=CH ~ CH,OCH,-C=CH
OCHZ_C:CH .' ,OCHZ_CECH
OCH,-C=CH OO O‘
5 6 7
PEG
HC’//C/\O/\/O\/\NHz HC///C/\O/\/O\/C/’/CH HC///C/\O/\/O\/\O/\/OH HCZC/\O/\/OWO/\C\‘\CH
9 10 11 12
RILFTF R erbXil 7 riovy |
Q NHa CH,N
HNJj/CECH N)TCECH 2%
(o]
HO O)\N HO o)\N /c/\oJ\N/\/\Si(OEt)a ‘O
= = o 98
OH OH
13 14 15 16
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Y1V VKEEFF—EHEA
K0052 Kenpaullone (1) 10mg 11,800 F§ 50mg 42,000 M4

o
Br
HN
4
N
o
1

qrisgpr (1) BwW<2»0H% 1 7 L &EFEMX F —+t, CDK1/cyclin B, CDK2/cyclin A,
CDK2/cyclin E, CDK5/p35 (Zi¢ ¢ 2 M2 BB DBEERITT (Table) Vo % 7=, 11k GSK3B H A
% l/ 35 T 1’2)0

113 4&ERFF (Oct4, Kif4, Sox2, c-Myc) D—DTH % Kif4 DILZHIREM & L T AT SEEM
iERE (iPS #ERR) ZALEMICHI T2 AHICHAVWSNhTVET 3,

HEMMERIRELE (ALS) IBEHM=1—0O>DEICE - TEIZXRI I NZHREMRETT,
Rubin 5 &, ALS&EE L MHFKIPSH#EE ALS EFIILY Y XERKDES MEEEZAWT, 1 1" EEH4E
Za-O OEGFERETIZEERBLTVWET Y,

Table. Inhibition of selected protein kinases by kenpaullone ")

Protein kinase ICs0 (M)
cdk1/cyclin B 0.4
cdk2/cyclin A 0.68
cdk2/cyclin E 7.5
cdk4/cyclin D1 >100
cdk5/p35 0.85
erk1 20
erk2 9
c-raf 38
MAPKK >100
c-Jun NHo-terminal kinase >100
Protein kinase C o >100
Protein kinase C Bl >100
Protein kinase C 2 >100
Protein kinase C y >100
Protein kinase C & >100
Protein kinase C € >100
Protein kinase C n >100
Protein kinase C & >100
cAMP-dependent PK >1000
cGMP-dependent PK >1000
Casein kinase 1 >100
Casein kinase 2 20
Insulin receptor tyrosine kinase >1000
c-src 15
v-abl 350

AHRIAETHY, HB - HARAOAICIFACEZE WL,

SR

1) Discovery and initial characterization of the paullones, a novel class of small-molecule inhibitors of cyclin-
dependent kinases
D. W. Zaharevitz, R. Gussio, M. Leost, A. M. Senderowicz, T. Lahusen, C. Kunick, L. Meijer, E. A. Sausville,
Cancer Res. 1999, 59, 2566.

2) The specificities of protein kinase inhibitors: An update
J. Bain, H. McLauchlan, M. Elliott, P. Cohen, Biochem. J. 2003, 371, 199.

3) Reprogramming of murine fibroblasts to induced pluripotent stem cells with chemical complementation of Klf4
C. A. Lyssiotis, R. K. Foreman, J. Staerk, M. Garcia, D. Mathur, S. Markoulaki, J. Hanna, L. L. Lairson, B. D.
Charette, L. C. Bouchez, M. Bollong, C. Kunick, A. Brinker, C. Y. Cho, P. G. Schultz, R. Jaenisch, Proc. Natl.
Acad. Sci. USA 2009, 106, 8912.

4) A small molecule screen in stem-cell-derived motor neurons identifies a kinase inhibitor as a candidate
therapeutic for ALS
Y. M. Yang, S. K. Gupta, K. J. Kim, B. E. Powers, A. Cerqueira, B. J. Wainger, H. D. Ngo, K. A. Rosowski, P. A.
Schein, C. A. Ackeifi, A. C. Arvanites, L. S. Davidow, C. J. Woolf, L. L. Rubin, Cell Stem Cell 2013, 12, 713.
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SIRT1 FBEH

C2739 6-Chloro-2,3,4,9-tetrahydro-1H-carbazole-1-carboxamide (= Ex-527) (1)

25mg 33,000 F
Cl
oud
H

G—NH

1

SIRTIIREZX R XRZDMDEZ L INTEOT EFIL) SO T F I M T 2BEOH —
Fa42T77I)—D—FT, X PLIAMERRE, 2t BLzECE4LBRICBVTEES
FBENERALET N, Y—F 24 > IEEER® Sir2 (silent information regulator 2) DIEILEED + JL
VA TY 12, SIRT1 OMEEBIEIZH VT, NAD* BYIRF & h T O-7 & F I ADP-J R — X h 4k
LEg 184,

Ex-527 (1) & SIRT1 O/NRFEREFIT, DY —F 214> & H SIRTTICESVRIREEF L &
T (Table) 9 11 £ 1 5LV NIED HDAC % 100 uM %#B2 2BETHHAELEEA O,

1HELCNEHDAC : EX PR 7 £ FILEESR, NAD* KA ET 22 &K HET7FILET 3,

Table. Sirtuin inhibitory activity of Ex-527 5

Sertuins inhibitory activity
SIRT1 IC50 =98 nM

SIRT2 ICs50=19.6 UM

SIRT3 IC50 = 48.7 uM

SIRT4 — a

SIRT5 Not inhibited at >50 uM
SIRT6 — a

SIRT7 — @

@ No deacetylase activity was detected for these sirtuins.

AHRMEIAETHY, HB - HRAOAHICIFACEZE WL,

Xk

1) The SIR2 family of protein deacetylases
G. Blander, L. Guarente, Annu. Rev. Biochem. 2004, 73, 417.

2) Transcriptional silencing and longevity protein Sir2 is an NAD-dependent histone deacetylase
S. Imai, C. M. Armstrong, M. Kaeberlein, L. Guarente, Nature 2000, 403, 795.

3) Structural identification of 2'- and 3'-O-acetyl-ADP-ribose as novel metabolites derived from the Sir2 family of
B-NAD*-dependent histone/protein deacetylases
M. D. Jackson, J. M. Denu, J. Biol. Chem. 2002, 277, 18535.

4) Ex-527 inhibits Sirtuins by exploiting their unique NAD*-dependent deacetylation mechanism
M. Gertz, F. Fischer, G. T. T. Nguyen, M. Lakshminarasimhan, M. Schutkowski, M. Weyand, C. Steegborn, Proc.
Natl. Acad. Sci. USA 2013, 110, E2772.

5) Inhibition of SIRT1 catalytic activity increases p53 acetylation but does not alter cell survival following DNA
damage
J. M. Solomon, R. Pasupuleti, L. Xu, T. McDonagh, R. Curtis, P. S. DiStefano, L. J. Huber, Mol. Cell. Biol. 2006,
26, 28.

6) Discovery of indoles as potent and selective inhibitors of the deacetylase SIRT1
A. D. Napper, J. Hixon, T. McDonagh, K. Keavey, J.-F. Pons, J. Barker, W. T. Yau, P. Amouzegh, A. Flegg, E.

Hamelin, R. J. Thomas, M. Kates, S. Jones, M. A. Navia, J. O. Saunders, P. S. DiStefano, R. Curtis, J. Med.
Chem. 2005, 48, 8045.
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PTFZIVEEY O S—EiEIE(ER

F0855 Forskolin (1) 10mg 9,800 [ 50mg 34,300 [

Ay (1) &, 1> KREDHEY Coleus forskolii BRD ST/ A4 KTV, 1 1E7
TFTZIEY 77 —EEEEEL 29, BERSMEY S = 1 —O FMEREAOMEEFELET 4,

113, 4&ERAT (Octd, KIf4, Sox2, c-Myc * 7= 14 Octd, Sox2, Nanog, Lin28) D—2T& % Oct4
DALERNAEM & L T AT ZEe4EMA3 (iPS #i3) £EZ2MICHM T2 2DICAVShTUVET 5,

AERIAETHY, HAB - HARAOAICIFACEZE WL,

Xk

1) On the high value medicinal plant, Coleus forskohlii Briq
M. Paul, A. Radha, D. S. Kumar, Hygeia J. D. Med. 2013, 5, 69.

2) Interactions of forskolin and adenylate cyclase. Effects on substrate kinetics and protection against inactivation
by heat and N-ethylmaleimide
J. A. Awad, R. A. Johnson, K. H. Jakobs, G. Schultz, J. Biol. Chem. 1983, 258, 2960.

3) Forskolin: A labdane diterpenoid with antihypertensive, positive inotropic, platelet aggregation inhibitory, and
adenylate cyclase activating properties
N. J. de Souza, A. N. Dohadwalla, J. Reden, Med. Res. Rev. 1983, 3, 201.

4) cAMP induces neuronal differentiation of mesenchymal stem cells via activation of extracellular signal-
regulated kinase/MAPK
S.-S. Kim, J.-M. Choi, J.-W. Kim, D.-S. Ham, S.-H. Ghil, M.-K. Kim, Y. Kim-Kwon, S.-Y. Hong, S.-C. Ahn, S.-U.
Kim, Y.-D. Lee, H. Suh-Kim, Neuroreport 2005, 16, 1357.

5) Pluripotent stem cells induced from mouse somatic cells by small-molecule compounds
P. Hou, Y. Li, X. Zhang, C. Liu, J. Guan, H. Li, T. Zhao, J. Ye, W. Yang, K. Liu, J. Ge, J. Xu, Q. Zhang, Y. Zhao, H.
Deng, Science 2013, 341, 651.

j 3 °~
HE/I\>TL v
FEEINTVASFOREY, ERATRRIIL—TZF LY, THBNATULTWVWET, 0, SHIRALESL,

XiEEl# BREEFELTITOVY

Ijx,,,,,_,.,.wFI ROT2HA MRREHE I{,,,.Fw_.p;fwu,, ESFREBUCINT+25TOvY
o BiEEARSH (OPV) HE e BATEEHEILF I IOV
BREBARE L (DSSC) HH BRER EORD OFBE LS

I:«‘:H'nu;‘-ﬂﬁﬂ Iﬁﬁﬂf%tll—fﬁ »FI0ns

CEEDBHFAHIHR—LRX—IT - PDFT7AIVETEICHENET : www.TCIchemicaIs.com/ja/jp/pamphlet-tm//
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BARNGERADE - ROER - ARICEDE, JEOKLURELTVET

TIEI] meoentouae BRSHEZE- NAFBALIT IR

.t %EE‘I&MH = 71-U7-47:JW»(IJ1 w
ﬁﬁﬁﬁﬁlb#ﬁﬁ- ;\42#41/15&5
TEE&ME BBEEEAV XOUVAVREE TP/ WES
fEoORNYIUVI R BE EE, FILRY /ZAFO4C4R,/
R #5E s &
e 9 B P 7 FUT AP I AR
ABEMARARE IV S W  GoaTLIEREE “HPLCESANIL
IOV xvtE AR TA L&l HPLCRAAS L BE%H
IJ03Zvo{tEY HE WAFEEKERE &

ERITHBREIFLUEYT PP P ERIFR—LX—IT(www.TCIchemicals.com/ja/jp/guide/)
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