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Discovery of Novel Molecular Target Anticancer Agents
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TAN-1813, which exhibits a prominent p2lras farnesyltransferase inhibitory
activity, has been expected to be a novel molecular target anticancer agent. In this research
project, the synthesis of the key precursor of TAN-1813 possessing the whole skeleton, asymmetric
carbons, and functional groups has been achieved. The synthesis and biological evaluation of
liphagal analogues were also achieved, which led to the discovery of promising candidates for novel
molecular target anticancer agents; the patent application and paper publication were successfully
made. As a second order effect, the total syntheses of nakijinols, salviamines, and thailandepsins
were achieved, and a method for industrial producing the key intermediates of macrocyclic
deBsipeptides was also developed; the patent application, conference presentation, and paper
publication were performed.

TAN-1813



¥ X C—19, F-19—1, 7Z—19, CK—19 ()

1. WFZEBse S0 5
(DRANTEARANDHEROEINMTHY , MIETRON 3IEZ 5D D, BDAORYPBEREIL,
RGO LD AR E LWESEZBT T BN, WEETRR TE R WEEEEN
MITESLSFEL, XVIBEDROE W, T LW THERFA AR OBIRBEUIZE ST
AV

(2) 5, FiY, WA L O D B LUWERE T O BUEGTEEME 30 < O i
WEENTEY ., FRFRAROY— FELTHEASIN TV D, —fRICTHh b RARMITHEEK
DARFRFICNAZ, MBBERLEHRREOFRENMEAIAENT R RIEELZHTHHDONELL
ZOAFAE RO ARMKISZ L IZMA G DE LI TRESICERT 522 LILTE R
Vo TOHMEERT D 7oOITIE, FHR R0 FEBESOSRCHH 72 G RV — b OBAFE 6 B
ThH D,

2. WMHEOHM

(D) ABFZED B, BN EEZ2 R TIC LB 53, 8RR CEME LA E D 212
B R GE /A TG PEAR B ZE 2 T3 1A T O TR W R R A2 =L & & L CTERDY B,
FERW 2GRV — ORI, TS AREGIEEMOBEE, BXOZOBRELY fREICT
LHEF AR TIEERETHZ L Th D,

Q) BRI TIE, TH LW FERTIAAAR] O — FE LTRERBIFATFELNLTND
TAN-1813 [p21™ 7 7 LR L)V T VAT = T —F (PFTase) AEFEME] BL O 7 7 H—b
[IRAT 7 FVNA ) b= 3-FF—F (PI3K) FLEFM] Z2H0 B, A#amlsz ik
ARl LT Do AKIBR] ICH5T52 L ThD,

3. WDk

(1)TAN-1813(1) : 7= PFTase BHEAITH Y, FrL W HAERTIRARI O — K& LTH
FEESNTWD, LoLaens, MIERBELUIICENTT O2ERIET I KE2ED T—FlY
WEFIN 2oz B RIZBOTH W), FAEET A Y VBRI A b (Pt &~ 1L
A RETZ A b (LS OBREITV., SHIZ, W Z A DA YTV TR % E
Lz, M7 A OBy TV IO, BEFOFETIIREETSH - 72h3, A B
L7233 b~V U LE AN B XV ERT D2 ENTE7 (R 65%) , INEZEOm T
FELHEORMMPEINTNDHOD, “Efi~ LA I RO—EMRIEE LTERRT
EThbEBEZTND, KERIEIZESE, BFHEE1 OV — NERBETHZ LN T
X1 L2 OEBRE E EWR/EFRREICRMET SN TE D, XY &
B ras X X7 Ko THIEEZ SN DM Z 51 LUV TIRIAT 25 Z & 2N A[RE

720 | PFTase &3 THEMI E T HH LW AKIBBICHETE 2 b0 &b s,

@)V 77 A= @2): FRRMBERER () 77 T BER) EZHETHART L) L FThH
V. PI3Ka B HEFEAITH D, PIK (X, B, v, d DUODT A Y 7+ —ABFIET D
B, ENENRRER S TEREME R T 2L RO TN D, o FBAMIRORGES 7T
BEICBIS L. BIRLAAIT, £, v, 0 IZRER/H CRERKBICHET 5L Ex bh
TWh, T, a7 A Y 74— LRI PISK LEATH 5 213, HHY FEEIIH A
HOr—RELTHEEINTWS, —FHT, 21 3XVEBUVREOKRAVINVEE BT a— L
PCER LT ALFICARLETH DL EBMONTND, o5 T, a-T A V74— L5k
REGZRBRETEME 2R L, AL ERLEM 2 7 LSS BB OA 2175, Wi# i3

BEERGEERE L UOBEE AR

OH

Me MeH
1 :TAN-1813 (* iR IIKRE ) 2:U77H-)
(P17 7 VRNV RS RT 2 S—EREH) (RRZ7FZNA/ 2 b=V 3-FF—FHEEH)




TIZ 2 DEER 225 EJZ/I/** FOBFIZERTI L TR . REREZ I & L TR G/
ISR 21T 5 Z S X 0 ABETE AR 2 AR L. Rk 2 L v BN 7= PISK o fHEAID
Bl A1T 5,

4. WFFEARR

p2l™= 7 7 VRNV " T AT =T —BHREEREZA L, FRO FEBFINARE L TO
F@EM R & TV D TAN-1813(1) ORARMFFEIZEI L Tk, 1 OT X TOREERK. K&
RFER L OWEREEZAT 26 GERLEDRIEME) OGREER Lz, LrLens, 1
D~ A I FEROREEDOREITIZIREEZ £, BURE R TIERAMGERIZITE > TV,

(2)PISK FLEIEMEZAGT 2V 77 A—/L () IZB LT, B ICBER LIz Ak A L CE
IR G R/ EIEE T 21T - 72, TORERE, 20 8ot~ —ThHbH 8T t-U 7 74—
N2 L0 ENZPIKHEFEEAZA L TWALZ L2 RWE Lz, £72. 2 DA KETERK
EBEZONDVT AV TFT—IIVBOEEMRMEICLIY A, ZNETOMREIIZE
BREER LT, I DI, MEEEEMEOMHEEREL, 8-=t-v 7+ /U7 FT—/B
DEE m%ﬁotoﬁm®$%%r%@m6y7¢/9ﬁ%7ww8m2kﬁ%itm%h
PLE® PISK HEEMZATH2Z L EZHLMNI LT, 2D DOREFICE L T HEER X
USRS E =TT,

Q) BIRHI R R & LT, EEERRMTH DT %2 7 — V5E (MG ia e FEm S 1) | Al
MT e A RTHDLIYLET I U8 GUEEEE) | 1%(92%%5!%(3’05547/77\//’@
(BUESTETE) O 2GR & ER LT, 356 . KREIRT 7o _7F RETFRKOS R 2 E

EOBRFICRE L, FraFitifEs KO %’%2%\ MEREITo T, REIEORIIZLY
DFIC S-S HEB AT 5 KERIRT 72 ~X7F R HDAC [LEA O T A RLEEIZE 2 R\ 2,

5. TR ILE
CMERsRm L) (RE 16 1)

D Noel Sayar, Koichi Narita, Tadashi Katoh
Facile Total Synthesis of Thailandepsins D—F: Novel Bicyclic Depsipeptide Histone Deacetylase
Inhibitors from a Microorganism
Synthesis, 51, 1419-1426 (2019) [# 74 ]
https://doi.org/10.1055/s-0037-1611707

@ Koichi Narita, Noel Sayar, Ken Saijo, Chikashi Ishioka, Tadashi Katoh
A Concise Approach for Producing Optically Pure Carboxylic Acid Segments for the Synthesis of
Bicyclic Depsipeptide Histone Deacetylase Inhibitors
Synthesis, 51, 1408—1418 (2019) [ Hi ]
https://doi.org/10.1055/s-0037-1612059

(® Koichi Narita, Narumi Fujisaki, Yuta Sakuma, Tadashi Katoh
A Novel Approach to Oxazole-Containing Diterpenoid Synthesis from Plant Roots: Salviamines E
and F
Organic & Biomolecular Chemistry, 17, 655 —663 (2019) [# ¢4 ]
https://doi.org/10.1039/C80B03030H

@ Yuki Takeda, Keiyo Nakai, Koichi Narita, Tadashi Katoh
A Novel Approach to Sesquiterpenoid Benzoxazole Synthesis from Marine Sponges: Nakijinols A,
B and E-G
Organic & Biomolecular Chemistry, 16, 36393647 (2018) [#7¢ A ]
https://doi.org/10.1039/C80B00721G

(® Koichi Narita, Tadashi Katoh
Total Syntheses of Liphagal: A Potent and Selective Phosphoinositide 3-Kinase o (PI3Ka)
Inhibitor
From the Marine Sponge Aka Coralliphaga (Review Article)
Heterocycles, 96, 3-41 (2018) [#Hi 4]
DOI: 10.3978/REV-17-873

® Takeru Katoh, Suguru Atsumi, Ryo Saito, Koichi Narita, Tadashi Katoh
Unified Synthesis of Marine Sesquiterpene Quinones (+)-Smenoqualone, (—)-Ilimaquinone,
(+)-Smenospongine and (+)-Isospongiaquinone
European Journal of Organic Chemistry, 3837-3849 (2017) [ Hi ]
https://doi.org/10.1002/ejoc.201700609




(@ Ken Saijo, Hiroo Imai, Sonoko Chikamatsu, Koichi Narita, Tadashi Katoh, Chikahi Ishioka
Antitumor Activity and Pharmacologic Characterization of the Depsipeptide Analog as a Novel
HDAC/PI3K Dual Inhibitor
Cancer Science, 108, 1469-1475 (2017) [&Fi 4]
https://doi.org/10.1111/cas.13255

Yuki Takeda, Koichi Narita, Tadashi KatohTotal Synthesis of Marine Sesquiterpene Quinones
(+)-Cyclospongiaquinone-1 and (—)-Dehydrocyclospongiaquinone-1 with a Tetracyclic
Benzo[a]xanthene Skeleton
European Journal of Organic Chemistry, 901-907 (2017) [# 7t 4 ]
https://doi.org/10.1002/ejoc.201601160

@ Koichi Narita, Yuya Katoh, Ken-ichi Ojima, Shingo Dan, Takao Yamori, Akihiro Ito, Minoru
Yoshida, Tadashi Katoh
European Journal of Organic Chemistry, 5667-5677 (2016) [ Hi4]
https://doi.org/10.1002/ejoc.201601023

Takuya Kikuchi, Koichi Narita, Ken Saijo, Chikashi Ishioka, Tadashi Katoh
Enantioselective Total Synthesis of (—)-Siphonodictyal B and (+)-8-epi-Siphonodictyal B with
Phosphatidylinositol 3-Kinase Inhibitory Activity
European Journal of Organic Chemistry, 5659-5666 (2016) [Z#Hi 4]
https://doi.org/10.1002/ejoc.201600949

@ Koichi Narita, Keisuke Matsuhara, Jun Itoh, Yui Akiyama, Shingo Dan, Takao Yamori, Akihiro
Ito, Minoru Yoshida, Tadashi Katoh
Synthesis and Biological Evaluation of Novel FK228 Analogues as Potential Isoform Selective
HDAC Inhibitors
European Journal of Medicinal Chemistry, 121, 592—-609 (2016) [t ]
https://doi.org/10.10.16/j.ejmech.2016.05.031

@ Koichi Narita, Tadashi Katoh
Total Synthesis of Thailandepsin B, a Potent HDAC Inhibitor Isolated From a Microorganism
Chemical and Pharmaceutical Bulletin, 64, 913-917 (2016) [##: 4 ]
https://doi.org/10.1248/cpb.c16-00060

@ Ken Saijo, Jin Imamura, Koichi Narita, Akifumi Oda, Hideki Shimodaira, Tadashi Katoh,
Chikashi Ishioka
Biochemical, Biological, and Structural Properties of Romidepsin (FK228) and Its Analogs As
Novel HDAC/PI3K Dual Inhibitors
Cancer Science, 105,208-215 (2015) [##Hi A ]
https://doi.org/10.1111/cas.12585

(Fa%E) GH4a1 1)

O IR, wEfE & A P, RkBEFE—. NEE B, ATk
Siphonodictyal BIZ & 2 KIGFEMILD T R b — 3 A 75 E6E O fig i
55 22 [Bl H AR D A0 TEERTE R P P il dE 2 R . 2018 42

@ RHEmE, PHEE., KEE—, NE E
RS FXY Y —VEREETHEAXFT AN FXT ) — VHOE K
Rk 30 A RALERER RS AR X — AR Y T A (iR) . 2018 4R

® Ffg F. A4 W IR WRARE. BRI, g E. ARTmse
YU RARAT ) —<ETIIIEIT D HDAC/PISK EFHEHNIC X 2 H1 PD-1 HLiRE O HiEE L)
B TR O R
577 8] B AR RIS (ORR) . 2018 4

@ T, iR ED A PR RkEFE—. g B, ATk
Siphonodictyal B O KIGFEAALIZIS 1T 2 7 A b— 3 R EREFF O fEHT
577 8] B AR RIS (ORR) . 2018 4

® HHE, RHEBE, kB, NEE E
R F XY —VREFGT DMERRY T X2 ) —VHO AR
544 [EIROS E B R OBEHR S AR L (REA) . 2018 4E

©® T, iR &L RkEEE—. g B, ATk
ZER X F—PHEKL LTOTF AL A4 REILEWORE
55 21 [B] H AR D A0 TEERTE R P Pl e 2 () . 2017 42

@ IR iR & A P RkEFE—. NEE B, ATk
LI F—PIHEE L LTOT AL A FEILEYDRE & % D%



55 76 [B] H AP R R 2 (BRi) . 2017 47
® RHAE—, BRERFAE, AR, Mg IE
FTT7 XY VERERET LY AET I UF OEARK
55 55 [F] H ARSE 2 AL 3G AR S (BB . 2016 4
O FDRFE, MEIER, Gt lEfE—. I E
ARG E L= (D) -V 7 7 H— L D2/
Rk 28 A FE AL E R IERL R FAIEEM L E X — T AR Y T A lR) . 2016 A
@ FEHRE—. fEATE, TR, ZEm sk, g 1E
PTPIB FRETEM A H T H LA > Z 1 m A, BB LXUNC DGR
Hoom AT AR T A WIE). 2015 4
@ InEEAE:. RkHEFE—. g 1E
KRBT 727 F REERIRY) FR-901375 DA K
55 54 [0 H RS WAL AR S (K1), 2015 4F

(PE I PEHE)

OHER I Gt 2 14)

O &Fr . T 7T T RELEY O RS A R O o 5k
AR AR TR, PEMR R, AR E. pEfE—
HEFIZE : [A] E
YA . RFEF
F2 . PCT/JP2017/001140
HIREAE « SRk 2 94
E NS DR - E 4k

@ &%) 77 T—IVOFRR, LY 7 7 H—L I % OERIE 28 T ZEH) % —P i
EH|
A Pafg E. AT, g B, REk—
HEFIZE : [A] E
YA . RFEF
F . PCT/JP2017/091712
HIFEAE © Rk 2 94
E NS DR - E 4k

6. AFFERERR

(1) WFze s
WA K4 - Bl fE—

o —~<K4 : (NARITA Koichi)
B R4 - AL E R FERL K
HISEAREE St

W4 - Bh#

Woe#EFE R . 20584460



