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Screening of glutaminolysis or glutamine metabolism inhibitors
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In the metabolism modulator screening ﬁrogram, screening was performed using
a glutamine compensation assay to target glutaminolysis, which measures the cytotoxicity of cells
cultured in media with glutamine or dimethyl ketoglutarate. In the glutaminolysis pathway, glutamine
enters the cell and is converted into glutamic acid and o -ketoglutarate (a -KG), which enters the

TCA cycle. Thus, dimethyl ketoglutarate (DMKG), a pro-drug of a -KG, can compensate for glutamine.
This study identified an active n-BuOH extract from Micromonospora sp. MM609M-173N6 with glutamine
dependent cytotoxicity. An acyldipeptide micromonosporamide A was isolated by bioassay-guided
fractionation. The compound exhibited glutamine-dependent antiproliferative activity against the
A549 and HCT116 cell lines.



500 NMR, MS, UV

SciFinder
A
LCMS-MS
a - (a -KG)
a -
(DMKG, o -KG )
Micromonospora sp. MM609M-173N6
A
(A) 17 (B) BMePhg 18
* o22 2 OH O » ) £
H 5
HOX\/\%gH 1OsN NN HOW
12 8
7 HO )
micromonosporamide A (1) — 'H-"H cosY ~—~ HMBC
A A CoSY HMBC ®
Micromonospora sp. MM609M-173N6 L n-
HPLC
A 0.5 mg CogH2607N>
([M+H]+ m/z 535.3384, A 0.6 mDa) (3419 cm™)
(1647 cm™) NVMR
OH O OH O OH O OH O
OH v~ “OH 7~ TOH OH
HO Ho\j\ HoTk HO
syn/syn/syn syn/syn/anti syn/anti/syn syn/anti/anti
2S, 38 4R 10R 2R, 3R 4R 10S 2R,3S,4R,10S 2S,3R,4R,10R
2c 2d
OH (@] OH O
HoN on" p HaN v~ TOH
HO™ Hoj\ Hoj\
anti/syn/syn anti/syn/anti anti/anti/syn anti/anti/anti
2S,3S,4R,10S 2R,3R,4R,10R 2R,3S,4R,10R 2S5,3R,4R,10S
2e 2f 29 2h
a (AHHMA)
A «a (AHHVA) B - (B MePh) (HMHA)

( B) AHHMA 4 (C-2,3,4 10) 8



C 2 LCMS

AHHMA 8 AHHMA
n-BuLi PdIC oA 11
- then Z-D-Leu-
o Q BF3 OEt 0 Hz otes - 0 aCSCated \I;vig ggl cozeN OBn
-t /kos P~ "oen A orR
= noTHE 7 THF THF, -78 °C
(S)-or (R)- 3 810r80% BnBr — R=H (108)or (10R)}6 850" 2
propyrene oxide K,CO. R =Bn (10S) or (10R)-7
TBSCl Im DMF — R=H__ (10S) or (10R)-4 DVE 84 or 87% (10S) or (10R)-8
9 -
78 or 76% R=TBS (10S)or (10R)-5 over 2 steps
OH O OH O
CbzHN 4R CbzHN 4R 2
3 OBn
NaBH, OBn NaBH,
(108)-8 — (10R)-8 ——
MeOH 108 MeOH 10R
TBSO" TBSO'
9b 2.5%, 2R,3R 9a 25%,2S.3S
9c  33%,2R3S 9d  12%, 25,3R
9 26%,253S 9f 4% 2R3R
9h  16%, 2S,3R 99 31%,2R3S
over 2 steps from (10S)-7 over 2 steps from (10R)-7
9b 9 9a o
Z0BH): go Ton amoR Zn(BHa), 33%, 25,38
(108)- 9 10%, 2R.38 (10R)-8 9d 5%, 2S3R
THE % 36%,253S THE o 24% 2R3R
9h  4%,2S3R 9g 1%, 2R3S
over 2 steps from (10S)-7 over 2 steps from (10R)-7
) PdIC, Hp, THF  2a 52% 2e 53%
9ah —————>  2b 49% 2f 43%
i) 3HF-EtsN, EtN 2¢ 51% 29 40%
MeCN 2d 39% 2h 45%
AHHMA 2a-h
9- A- AHHMA 2a-h
2a-h  LCMS 3.2, 6.6, 5.7, 5.1, 5.1, 5.4, 5.3, 2.9 )
AHHMA LCMS B.2 )
syn/ syn/ syn AHHMA C-4

R AHHMA 25,35,4R,10R



100 m\
|
Hydrolysate of 1 - / \
01005 120 193 246 J/ 363 437 495 568 665 734 814 874 9.75
oH O 100 S
synisynisyn wns L2 ] i
2S,3S,4R,10R so] )
2a 0 ] 288
HO 03 045 117 149 225 | \_ 351 405 462 554 588 643 7.07 7.83 862 891 9.51
6.64
synisynlanti . %' § 1]
2R3RA4R,10S L 50;
2b I ] 6.02
HO" 0047 119 196 234 303 331 427 467 495 ° 7.14 766 824 873 9.28
. oH O 100 S
synlantilsyn N LI, /\
2R,3S,4R,10S I ‘w \‘
2c HO™ 042 093 212 260 292" 364 476 5,24J \\, 6.24 6.78 7.36 7.89 8.42 9.52
5.09
synlantilanti ™ OOH g
2S,3R,4R,10R g 50
2d HO! ; 01022 062 148 210 278 310 357 428 5.39 564 649 7.19 7.72 813 8.83 9.86
% o 512
antilsyn/syn P o
2S,3S,4R,10S
2e Ho" 0.55 1.20 1.62 271 305 353 439 | \ 574 600 625 724 786 851 933
OH O 100 i
antilsynlanti  rN A~ M,
2R,3R,4R,10R j\
2f HO 0.09 0.85 1.55 1.97 267 295 4.10 4.46 571 613 697 759 8.14 890 9.41
530
antilantilsyn i
2R,3S,4R,10R %J/'\;/ko” ) ‘\
29 Hoj\ 0.11 087 175 286 316 395 499 ) \L5.77 6.34 696 804 9.05 9.65
antilantilanti oH 0 1 2y
2S3R4R,10R ™" oH % 285
2h
HO™ 0023 061 151 195 3.24 378 504 591 6.84 7.22 783 849 877 968
o 12 3 a5 e 7 8 9 1
Time (min)
AHHMA
B MePh syn anti Syn- anti-f3 MePh
LCMS (6.8 7.4 ) B MePh LCMS (7.3 )
B MePh anti B MePh
C-14 S B MePh
145,155
Hydrolysate of 1 N
syn-BMePhe H E
o “
anti-BMePhe o .
3 MePh
Cc-27 (14S,155,27R)-  (14R,15R,27R)-17
( 2) LCMS 9.4 10.2 )
LCMS 9.4 ) Cc-27 R

25,35,4R,10R,145,155,27R



ethyl chloroformate 15
: Q EtsN, THF H o]

: KCN - i) DIBAL, THF tBso._ A~ NN
: : pEER T OR RO x H 14 OH

RO_A_B ——

27R
TBSCI o OO, 8RN Lon HTHE [ ReEt 14 (2535) o (ZRR) 0
R=H 1 71% 13 (EtO),P. Ot THF ~ »99)- »9)-
Im MeOH, H,0 R=H 15  H-pMePhe-OH-HCI R=TBS (14S,15S)-
DMFE R=TBS 12 Over2 steps 87% over 2steps 682% ! 71% [ or (14R15R)-16
R=H  (14S,159)-
3HF-EtsN, EtsN, MeCN or (14R 15R)-17
53 or 62% over 2 steps
2 17
1 1
H- 13C_NMR
4 NMR 1
21
4 13C_NMR 1
1 25,35,4R,10R,145,1585,27R
(14S,15S)-16 i) Me3SnOH
TFA EDCI, PerEt o o _O~ra L
%9a —— H H ii) 3HF-Et;N
MeCN N : s
o) EtzN
74% MeCN
Y1 30% over 3 steps
Pd/C, H, R R= Cbz 18
1N HCl ag, THF
3HF-EtzN
EtsN
20 —
MeCN
(D) 21
( ) (A549 , IC50 0.6

TR))



4 4 0 1

Takeuchi Toshifumi Hatano Masaki Muramatsu Hideyuki Kubota Yumiko Sawa Ryuichi Ilgarashi 23

Masayuki

Micromonosporamide A with Glutamine-Dependent Cytotoxicity from Micromonospora sp. MM609M- 2021

173N6: Isolation, Stereochemical Determination, and Synthesis

Organic Letters 7981 7985
DOl

10.1021/acs.orglett.1c02974

Kamata Mai Takeuchi Toshifumi Hayashi Ei Nishioka Kazane Oshima Mizuki Iwamoto Masashi 84

Nishiuchi Kota Kamo Shogo Tomoshige Shusuke Watashi Koichi Kamisuki Shinji Ohrui Hiroshi

Sugawara Fumio Kuramochi Kouji

Synthesis of nucleotide analogues, EFdA, EdA and EdAP, and the effect of EJAP on hepatitis B 2020

virus replication

Bioscience, Biotechnology, and Biochemistry 217 227
DOl

10.1080/09168451.2019.1673696

Takeuchi Toshifumi Sriwilaijaroen Nongluk Sakuraba Ayako Hayashi Ei Kamisuki Shinji Suzuki 24

Yasuo Ohrui Hiroshi Sugawara Fumio

Design, Synthesis, and Biological Evaluation of EdAP, a 4' -Ethynyl-2' -Deoxyadenosine 5 - 2019

Monophosphate Analog, as a Potent Influenza a Inhibitor

Molecules 2603 2603
DOl

10.3390/molecules24142603

Myobatake Yusuke Kamisuki Shinji Tsukuda Senko Higashi Tsunehito Chinen Takumi Takemoto 27

Kenji Hachisuka Masami Suzuki Yuka Takei Maya Tsurukawa Yukine Maekawa Hiroaki Takeuchi

Toshifumi Matsunaga Tomoko M. Sahara Hiroeki Usui Takeo Matsunaga Sachihiro Sugawara Fumio

Pyrenocine A induces monopolar spindle formation and suppresses proliferation of cancer cells 2019

Bioorganic & Medicinal Chemistry

115149 115149

DOl
10.1016/j .bmc.2019.115149




142

2022

ATP 36 deplelide A B

2019

Toshifumi Takeuchi

Screening of Cancer Metabolism Inhibitor

The Joint Symposium of "10th Korea-Japan Chemical Biology Symposium™ and "30th Meeting for New Drug Discovery" in Kanazawa

2019

IMC
https://www.bikaken.or.jp/







