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Development of structural analysis methods for middle-sized and polar molecules
by VCD spectroscopy
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Middle-sized natural products (M.W. 500 to 2000) such as oligosaccharides,
cyclic peptides, macrolides, and other metabolites are promising drug candidates beyond Lipinski’ s
rule of 5. Because middle-sized molecules target, for example, protein-protein interactions more
efficiently than small molecules do, a large number of such drugs have been approved and under
development in recent years. For the exploration of such natural products and their synthetic
derivatives, their structural elucidation is one of the major bottlenecks as they possess multiple
chiral centers. In this work, we developed new methods for structural analysis of middle-sized
molecules by using vibrational circular dichroism (VCD) spectroscopy. Furthermore, this work
achieved the first preparation of carbodiimides with one-handed axial chirality.



¥ X C—19. F—19—1, Z—19 ({3m)

1. WFERHE S YO 5

BEFEOEIESL DL AHMES FEIES, (T A U LITREINDDFE 500 LLFOSTF) &
EOTEEE (AR R EICREENDLATF R« R0 E - Bilgrn 84y 2000 DL L
DHT) ICKRBEND, ZHHEST - B TSRS EEERES T L LT, B9 F (575 500
~2000 F2EE) NEH SN TWD, AR TESCES R G T EERMR OB E - T, Hii
WiE 2 AT 2R FORERGE ATREIC/ D Sob | EHK - B A 450 L- 0 FiFgei34 %
EDITEANCIR D ETRREND, Lo L, Hil T OB S SR EITKAR E LT, D
Ry 7 720 5 HEETH D | FHILRELE OWREIL S KRR &5 N &85 5, PLED
LR END, BT OMEREITE L TEMANARFIEOBRENRD 5L TW5,

Fex X vE T, RAH M (vibrational circular dichroism; VCD) 43 56iE% VLT, 3By
F-DOFER VCD A7 kL L DFT GEEEEIEE)

TEE LB ALY M 57200 T (8) 0505 | VDR & BEDFOMERE

YET D A R MR IR A e L C & 7, A A FAVED BB (RH WHVCD

VL BRI BRI Ay 12 B\ T VORI RE { WY ¥ o

ThHY ., ZNFE TAEEZ AWV TEREOESS T DR 1710 em (R-CFA
REEZERLTCERL (K1), LIrLAEEZFST (b)) #HRD

OREIERENTIZ 7 O F £58HT 2 OIXRETH D 5 A
- R TR OB BT 5 7, PR R |

VCD A7 MV OGRSy 178 E 722 0F 78 % 52
ThHY, PATENTHA R - MEOFENE - H ©OFFO - Ren Gt R=cocbye

®EﬁE%f£ E@/lﬁg@fl&b%‘%@lfiz:ﬁw@%éo é ﬁ?}g‘% *H-R 74/\/N '5/\}[,“_’, j*/lglvk

SIS, B T OEEITITATL O SLARBLE O fF A A 8 VoD EHMEOM, -
AR PV ETHELTCLE SRR DD, DL A BEREROMS
PO RBLA AR U 5 5 BT AT oBige 1y, OO NR — A S

P03 T DBHIR O P EFMRIEARS T2 O FFENE @y vepizsaths FomBmEREEOMNS
DIHRFERICET D,

2. e EM
AWFFEO BINILL T DO 1 Th 5,
O VCD HiFrHESMFEORELIC L D, Fk2y T (BESCEAFE L) 2ihHET5
Kk & 7p oy 1 IS E T A EHM e Hikin 2 BT 5,
@ AREFFRLESHEET TS FIZBWTH, 1900~2400 e (WY A2 A9 2 3 A OE A (F
~JUb) 1 Ko TE A OSLRBLE OF A i UCBLlI L, BlEmE A A2 OF L CRiE
ET b EmE T 5,

3. WD ITE
@ o OREEMATIC S L TR VCD R &IOS - Kl

JEE., ~7uaJA K, &V I 7IR ) A Rip RS 42TT VTHWT, FHHEFR &
EHEMEIC RV Tl 7e VCD 35 - JESRMEZ2IRET H 2 & & Lo, DFT ftESMFICB VLTI,
PLBE%L, FLECRI%. TRERhEL. EoREER R C R A T Lz, B AT buiE,
FREEE Ok, Zeoadivs, WMERSE, AT IVALRF Y R ) BCRIE L7235 A
7 MvERETAHZ L E LT,

VCD OFHFRICEB O T, WIE I EHRRRE TIEET D & T O E I S LIRELE R R % £
FTRET DMLERD D, K3 TITBWTIE, /15 E O CEUEERER 2 LI BRI, SFEER
DFT #5 (B3LYP/6-311++G(dp)72 &) ZFEhi L. LElEEMEARE FET D, Ty O%E
L0 D BEPEENERDBBIER TH 512, EROFRESLMTFEAA TIZR Y, 7 2 TRHRER
O ECHEABZ AR — RS B — SR OB 22 R A B b 32 Z & T RGO FHR
BT,

@ T EBEERFE A O L C. & OSARELE 2 P E T D 7R O B3

B 1 DX T VAT DOSARELE 2 i U D 2538 A %2 £ FET 5, 1900~2400 cm'!
RN EAT 5 EREELTUI=rI L (CN), 1 Y=FUW ((NO), 7/LF*>» (C=C), 7
R ((Ny), DLRIA IR ((N=C=N-), 7L v (C=C=C<). RFEZ-FEAEES (C-D) 72 EN
2Fonb, FITETRMEERELZEA LT LW E AL, £ 50 VCD ZHIET
%HZ k& Lz, 1900~2400 cm! SEIK T —f% D VCD 23 s CIXAIE CEX RV EICH 508, Fox
DBLIRTOFETF A #FFE (JP26702034) ([T TCHAX <A R LT ess AW, ARiEIKD VCD O
JEJE I E 2 5 L7,

IR O DOREICHTZ . FTNRET 7T VERSCEZET L E LT, ZNHICAFE



DFAMEE AN LT+ VCD ZHIET 55l %23 Clm, ALY W TIT LY K& 7
o~ b FEBRICE A Lz,

MR DOHERH )G U C, MAFZEF ) b OREER EMRTE & RERFS | & 5210, ABFFCACR 2 i O W28
W7 4 — KRy 795,

4. WFIEERH
O W5y OREERRITIC R L CHEAM 7L VCD FHESME O - ik

LAt A EAFARNEE (polyunsaturated fatty acid ; PUFA) 1%, B#ERY « FEREEAVICER L S C45FE
DAV E 2 /E U b, BEEN—DE AN X415 & hydroxy fatty acid <° lipid epoxide 2342 U, BEFE A
oA SIS & lipid hydroperoxide 23E U %, 24D ORELIUSIINEE DT /L F )VEHIZ—DLL
FORFHLEEANT IR, TOXT VT 40— EYEEOMBNITIZE AL EHES N T
ST, BRICHEBEBANCA R LTV IEE IC W TIIE & A EFFE S LTV AW, EIIBRIZZ D&
WREMED 72 e bIEETRENHE LW FRECH D, Fox IIARMZECTE T, BILIEE DXT Y
F 4 —% VCDIZTIRET D Z xR, ZOBEBOERRICTIT, WD Tl o @\ O BRI
%425 IVCD ¥ 7 F /L DkgH] & [VCD 227 FMVOMGHEE] BNUETH D,

FRAVRRE OMFZE G HT- 0, UV —EE Q). V¥ /LAy ). VrxT74 YV ().
13-HpODE (4). 13-HpOTE (5). 15-HpETE (6). * F /L 9,10-T/RF L -12-& Kux v 47 X5 h v
fe (7) 2Ty & L COEIR L (K2), 10 VCD HIESEORRFT DR, & iR o
06 MEZ RV ARIRER NS Z L TVCD V7%t 25 2 LIt L=, HiaaHE
FFEOTRRIZENT, Hx X1 OMOMEL AT 5 8 ZRKEIZEMLED VCD ZHIE LIZ& Z
A1 E 8 BIFIER—D VCD ARV MLaERTZEERIM LT, LR -> T, 1 OfEREIC
BWTIE 8 OFlgat A2 FTER W L 2725, 8 b ZHORERMRE &V 5 5 Fediktiik
THDLIHLDOD, ROOD~{V)DFINEIZ L > TFD VCD ZEHE L=, () 5T & DEREER
— (ii) (XK O DFT #i& feiifl (B3LYP/6-31G*) — (iii) k5 @ DFT f& it im{l (B3LYP/6-
311+G**/PCM(chloroform)f£ E) — (iv) Bon-LZEREEMEER (19 1) % Hv 2 & E DFT
® VCD #% (B3LYP/6-311+G**/PCM (chloroform) 72 &), LA EDOFIEIZ T, ERA L7 fL
S —HFTHHEAT MEEDLZ LI LE (X 2), MAXY VOB, £ 7
S —%F—Cxbi S D EMERI LS, 72 D ONSHEFHLERIC X 2 E EA BN K-> T L7z, A
FEER X0 ARBFFECHENL L7- VCD & TR Z WD &L 1 OX T VT ¢ — % P/ LI
RIPETELZLZRHLE (TEMERICHKSL & 99%DE M), 728, &5 DFT ©
AR IR L A FERE L=, =T U EEY 8 OAIZIX ERED B3LYP/6-311+G*#/PCM
(chloroform)5c /3 e b TP AT ML E b B —# &2 /R LTz,

St L7=()~G(v)DOFIEEZ & L1z, 2~7 &:ou\f t, VCD *%iﬁﬁ’ﬂﬂﬂ:ot STHRITVT 4 —%
IETEDINEIDERF L2, WIS FICBWTh, #inErz@Eamt LTz VD

EEAE LT, 99%@1*%?&(%@%3;%5%/331%5 }:%ﬁm L7-, AWFEIL. VCD tik%s
AENGIE DOREERENT I W WO B TH Y . F 7= hydroperoxide KA xIT 2 H)IDIGH TS

% % (Taniguchi, T. et al. accepted with minor revision) ,

OH o OH
9 10 H Y

1
ROOC. — 12R “12R
SCH)T O et OJ\(CHZ)KA/\CSH@
1(R=H) o OH
1 (R = Me) )k _ i12R
g i
OH o OH ! ! ’
0 +0.01
_(CHa) T12R _ T12R — obsd 1
Hoos” \/\/\CSH 15 Ok(Cth/_\/\CsHm +0.005 | obsd 8
3 2
Ag 0
HOOC — 4 0.005 - +0.01
B 138
GOH 001 L +0.005
HOOC AN N
EISS ¢ Ag
GOH
L -0.005
calcd 8
HOOC._~_ ===~~~ & L {-0.01
7158 L " 1 " " n
GOH 1600 1500 1400 1300 1200 1100

[em™]

2. VCOF EIZ LD EHD F (BRILIEE) DHERE

5507 VCD BEiEREH R O L2 AT, KFEFEZ &bl U CHRFERRY) - ARt E o X
= ) T 4 —IZOWTHIRE L= (Murakami, R. et al. Angew. Chem. Int. Ed. 2018, Kiske, C. et al. J.
Agric. Food Chem. 2019; Okamura, H. et al. Tetrahedron Lett. 2019; Koshino S. et al. Chem.-Eur. J. 2020;
Morishita, Y. et al. Org. Biomol. Chem. 2020; Koshino S. et al. Chem Eur J 2021; Mondal, S. et al. Org.
Lett.2022), F 7=, VCD BimatH & H 7250 X NMR #5 5T OREERTE (Keneko, A.



et al. Org. Biomol. Chem. 2019; Morishita, Y. et al. Org. Biomol. Chem. 2020) <°. ECD 3152 L 5%
T OREERTEIZ b FTHETS > 72 (Murakami, H. et al. Org. Lett. 2020; Tani, H. et al. ACS Omega
2020; Moosmann, P. et al. Org. Lett. 2021),

@F -~k LBt HE A2 O L <. @b@i%%ﬁ%ﬁmﬁéﬁ& i D BRI %
FPFXTIARETTFUVERICH LT, = UL, A VY= IV, TR, TYREE D
TOHEALLIbEMEAK LT (K 3), ZhvbDs %27 vuad/bs (CHCL) (S L.
1900~2400 cm $EI D VCD ZHIE L7z, = F UL e A Y = F UL TIZHREDIRED VCD 73,
TR TIEIERICHIV VCD 28, & L CT7 ¥ R ClEid TR & 7 VCD WEIl S =, VCD &
TIFANRKENZEF, LD T ETERAITELZ 28w 5, — T, 2DV
TR ERD &L 7Y RCTREESITIRATRER Y A = RO T N2 5 7=dloxt LT,
:bUw&4v:kUw?u#ﬁK@%?%oto:mm:%u»&4/%h)wmwmﬂmo
cm’! fEIEHF A @ anharmonic ZRRENT — REZ/RTZ LICHKT D Z 23, BmHEIC L » TORR
ENTz, Tz, TV REIURTER VCD IRITEGFREIC L > TRGICHBAEThH -T2 &
Mo, AR MVEHGRHEAY M ERKT L Z2ETT Y NEEET S %@4%m
&% TR LICIRETE D, ALY, RfEO VCD v 7 vz Wik el
FRENRKE RN EL RBEAHAORANFE LW &, TV RERFETHDL Z k%ﬁ
Hi L7 (Taniguchi, T. et al. Phys. Chem. Chem. Phys.2021), 7 ¥ R¥% VT2 H o OREEREHTIC
DWW E 57258 gt 2 Elii+ Th 5.,

o}
O"O 2R'=R?= -C=N ch Iy eXco
2a:R'=H, R?= N
ro Q0 o=
R 1T-R2= ®* <l
® o pe FRI=R°= NZC VCD
Ph—X~0 N‘(;NE:N3 4:R'=R?= -C=CH — _\/\/\/_,‘
0 ® O
5:R'=R?= -N'=N2-

1=N2=N3
o ® N'=N2=N
N3=N2:=N' OCH; ¢

1RiRE FEEEDIEE
anharmonic

b

3. BiEFROMH CRBELFKERA DR

KA A O R EOMFZEIC ém%mbfw@mot@% WHERNE OO TZ T
ﬁ%ﬁéoﬁam\TVVﬁ%haﬁﬁﬁfﬁ%rft - FRATREER Y T O STARELE 2 L
IBFREMELTUIRBETH D EB LT, i, 7’V‘/75¢ET§T%6@% T Lyl RERDIR
RELE Z R T LR YA 2 RHEIART 2 RTETHY . VCD IS THNTARECH D &8 2 7=,
NARTA I ROBARFIL 1932 I FREINTZH DO (B 3CHK- -Roll,J. L.etal.J. Am. Chem. Soc.
1%LMJ@M\ﬁﬁ@ﬁ%@ﬁ%ﬁ#éﬁ»?/4\b@AmimﬁuLﬁof%ﬁéﬁﬁ
S, Fxld, BT 7 FIVERICKL D EMEGHIE & VCD Sk X et 7 L—2r Ar—&
LC, ARFNHIE S NIZ0DO A NVERTA 2 ROATF - [E %%LKCMQMMTdMJAm
Chem. Soc.2018) ,

H53 1 OREEFRITIE DBAFEIZ OV TR R 5, 7 RIS Hiisgen 8L ED 7 Y v 7 7 2
A MU —HOBEREEE L TEMBIETHHIN T DR, BTSSR T ~DEANHE LW &
LB, FIT. RB-TEAERES (C-D) IZOWTHIF L7, EAZENEA S EWiENESsS
FUE AL T BRI T - BN TER A 2 B K > CATFARETH 5, AAF5E

TIIEEZETFTASTFE LTEBINL, Zva—X HI57 h—R, v /) — AR ELEFOBEED 1
u CHEHKFEA FFTE (OCD;) %SiﬁiRO)JJZ':@E% T%)\Lt TTFEER L, b

1O VCD ZHE LT E T A, I ALOSNARBLED S OGAIZIIHEOREICE DL 6737, G%
SFMEFERSE) (vo) ([CHT 5 VCD v 70 (~2060em™) 281E, FEXFMEMEIEED (va)
févandﬁw/@mmuM)ﬁﬁ&@é:&%%mbto~ﬁf\R®ﬁA&mwcm
VCD 7 F VA, visCDs D VCD ¥ 7N IEL b Z A RH L (M4), ZofEER LV,
I fEDNARELE DN R D T AT LA ~—%ThHh->Th, OCDs FlTITED =72 —>DIAR
BliE (1(7) OHZBEEICKM L, IFFEEHSED VCD 7T ardZ xR LI, Zhbo
VCD ¥ 7 /VONLE &I EGETE CO B Th 722 i h, BRIARY hL LB
AT MRS D Z LI o T 1V ALOSARELE O T 5% 72 LIZZE OSARRLE %2 § F 7213
R ERETX B,

AFERZ G 21T, LOBEHERBETH OCDs 2 & » T 1O KEE 2 - BRI TX 508
5ﬁaow1@ﬁbtoﬁy%ﬁtﬁ~x(m6FA%ﬁﬁéﬁw:—x2ﬁ)SEf%ﬁ¢
LRE. TRV ERT M, KBBENE TR A NVETHRESHIZEZAR L, ThbD
VCD A7 "MV EHIE LT, 2TOHFITBWT, 1A S OBFAITITIEDY, CD; VCD ¥ 7+
JLE B Dy, CDs VCD ¥ 7 F V% 1 A58 R DEEIZITADv, CDs VCD 3 7 F /L & IEDv,, CD;s
VCD > 7 FNaRrT R LI, o F A Ed—2T 10 HOREFRLERTLHR, FD 9



HO 1 EOSARELE O A T - B35 Z & T&E 72, DLEX D ARMETITEAKE 7~k
% N2 VCD 3 GBS & » T JRATAY R AR E A2 TR EC& 5 2 L 27" L7z (Zubir, M.Z. M. et
al. Org. Biomol. Chem. 2022) ,

B EA~LIE AT
vCcD HO
CH,OH HO" =0, oco
HO.,, 3
+ 0 HO” %
OCD3 OH
HO” Y0 -
HO, HEBO¥E
}}3@%’7“
* HO.. o CH,0Bz
RO + B
(0] zO.,.
* HO” >~ ~0CD, (]
* * IR v OH
RO 0CD; - . Bz0” Y~ ~0OCD,
OR Vas D3 Vs M0 FUFAEA—R 08z
~2210 cm'  ~2060 cm-! KEEENRESNTI-HE

B4. EKFRINIVEICEDEEFRIBH

VL b AHRZE CIE R4 T & hE 0 & 5 th4y F O SEAREC B E ﬁbfﬁﬂﬁ A i
BiEEMENI L, £727 b & BERRF R OOHIC L » THEEE 0128 T L BFTHI 28 SRS
B ERRET DH =R FiERZ s Lz, AL, 5 %%%b&?é%@“?@%g&m&
WIOR MR 7 ZfE L, THOFZENH O &3 5 EHK - EBERAIRSA MR 2O R BICET
5o £, TEMOICHRATRELHONONDI LRI A I REWVWIBFREZOWTEIRE & W9 5
TS ORI BN LT,



17 17 1 1

Santanu Mondal, Ravindra D. Aher, Venkati Bethi, Yu-Ju Lin, Tohru Taniguchi, Kenji Monde, Fujie 24

Tanaka

Control of Reactions of Pyruvates by Catalysts: Direct Enantioselective Mannich Reactions of 2022

Pyruvates Catalyzed by Amine-based Catalyst Systems

Org. Lett. 1853-1858
DOl

10.1021/acs.orglett.2c00436

Mohamad Zarif Mohd Zubir, Nurul Fajry Maulida, Yoshihiro Abe, Yuta Nakamura, Mariam 20

Abdelrasoul, Tohru Taniguchi, Kenji Monde

Deuterium Labelling to Extract Local Stereochemical Information by VCD Spectroscopy in C-D 2022

Stretching Region: A Case Study of Sugars

Org. Biomol. Chem. 1067-1072
DOl

10.1039/d10b02317a

Tohru Taniguchi, Mohamad Zarif Mohd Zubir, Nobuyuki Harada, Kenji Monde 23

Exploration of Chromophores for VCD Couplet in Biomolecularly Transparent Infrared Region 2021

Phys. Chem. Chem. Phys.

27525-27532

DOl
10.1039/d1cp04074j

Seitaro Koshino, Tohru Taniguchi, Kenji Monde, Eunsang Kwon, Yujiro Hayashi

27

Enantiodivergent One-Pot Synthesis of Axially Chiral Biaryls Using Organocatalyst-Mediated
Enantioselective Domino Reaction and Central-to-Axial Chirality Conversion

2021

Chem. Eur. J.

15786-15794

DOl
10.1002/chem.201905814




Philipp Moosmann, Tohru Taniguchi, Kazuo Furihata, Hiroaki Utsumi, Yuji Ise, Yasuhiro Morii, 23

Nobuhiro Yamawaki, Tomohiro Takatani, Osamu Arakawa, Shigeru Okada, Shigeki Matsunaga

Myrindole A, an Antimicrobial Bis-indole from a Marine Sponge Myrmekioderma sp. 2021

Org. Lett. 3477-3480
DOl

10.1021/acs.orglett.1c00922

Yohei Morishita, Yu Aoki, Yu Aoki, Mei Ito, Daisuke Hagiwara, Kensho Torimaru, Daichi Morita, 22

Teruo Kuroda, Hanako Fukano, Yoshihiko Hoshino, Masato Suzuki, Tohru Taniguchi, Keiji Mori,

Teigo Asai

Genome Mining-Based Discovery of Fungal Macrolides Modified by glycosylphosphatidylinositol 2020

(GP1)-Ethanolamine Phosphate Transferase Homologues

Org. Lett. 5876-5879
DOl

10.1021/acs.orglett.0c01975

Hiroko Tani, Hiroyuki Koshino, Tohru Taniguchi, Maiko Yoshimatsu, Susumu Hikami, Shunya 5

Takahashi

Structural Studies on Stilbene Oligomers Isolated from the Seeds of Melinjo (Gnetum gnemon L.) 2020

ACS Omega

12245-12250

DOl
10.1021/acsomega.0c00910

Haruka Murakami, Tomohiro Asakawa, Yoshihiro Muramatsu, Ryo Ishikawa, Aiki Hiza, Yuta 22

Tsukaguchi, Yohei Tokumaru, Masahiro Egi, Makoto Inai, Hitoshi Ouchi, Fumihiko Yoshimura, Tohru

Taniguchi, Yoshinobu Ishikawa, Mitsuru Kondo, Toshiyuki Kan

Total Synthesis of Sophoraflavanone H and Confirmation of Its Absolute Configuration 2020

Org. Lett. 3820-3824
DOl

10.1021/acs.orglett.0c01063




Yohei Morishita, Terutaka Sonohara, Tohru Taniguchi, Kiyohiro Adachi, Makoto Fujita, Teigo Asai 18

Synthetic-biology-based discovery of a fungal macrolide from Macrophomina phaseolina 2020

Org. Biomol. Chem. 2813-2816
DOl

10.1039/d00b00519c

Seitaro Koshino, Akira Takikawa, Keiichi Ishida, Tohru Taniguchi, Kenji Monde, Eunsang Kwon, 26

Shigenobu Umemiya, Yujiro Hayashi

Inversion of the Axial Information during Oxidative Aromatization in the Synthesis of Axially 2020

Chiral Biaryls with Organocatalysis as a Key Step.

Chem. Eur. J. 4524-4530
DOl

10.1002/chem.201602345

Hironori Okamura, Takanobu Fujioka, Naoki Mori, Tohru Taniguchi, Kenji Monde, Hidenori 60

Watanabe, Hirosato Takikawa

First enantioselective synthesis of salinipostin A, a marine cyclic enol-phosphotriester 2019

isolated from Salinispora sp.

Tetrahedron Lett. 150917
DOl

10.1016/j . tetlet.2019.07.008

Yohei Morishita, Huiping Zhang, Tohru Taniguchi, Keiji Mori, Teigo Asai 21

The Discovery of Fungal Polyene Macrolides via a Postgenomic Approach Reveals a Polyketide 2019

Macrocyclization by trans-Acting Thioesterase in Fungi.

Org. Lett. 4788-4792
DOl

10.1021/acs.orglett.9b01674




Akiho Kaneko, Yohei Morishita, Kento Tsukada, Tohru Taniguchi, Teigo Asai 17

Post-genomic approach based discovery of alkylresorcinols from a cricket-associated fungus, 2019

Penicillium soppi.

Org. Biomol. Chem. 5239-5243
DOl

10.1039/c90b00807a

Yohei Morishita, Yusuke Okazaki, Yi Yi Luo, Jun Nunoki, Tohru Taniguchi, Yoshiteru Oshima, 17

Teigo Asai

Use of plant hormones to activate silent polyketide biosynthetic pathways in Arthrinium 2019

sacchari, a fungus isolated from a spider.

Org. Biomol. Chem. 780-784
DOl

10.1039/c80b02837k

Christiane Kiske, Anja Devenie Riegel, Ronja Hopf, Anna Kvindt, lulia Poplacean, Tohru 67

Taniguchi, Mahadeva M. M. Swamy, Kenji Monde, Wolfgang Eisenreich, Karl-Heinz Engel

Determination of the Absolute Configurations and Sensory Properties of the Enantiomers of a 2019

Homologous Series (C6-C10) of 2-Mercapto-4-alkanones.

J. Agric. Food Chem. 1187-1196
DOl

10.1021/acs. jafc.8b06599

Tohru Taniguchi, Takahiro Suzuki, Haruka Satoh, Yukatsu Shichibu, Katsuaki Konishi, Kenji Monde 140

Preparation of Carbodiimides with One-Handed Axial Chirality. 2018

J. Am. Chem. Soc.

15577-15581

DOl
10.1021/jacs-8b08969




Ryo Murakami, Kentaro Sano, Tomohiro lwai, Tohru Taniguchi, Kenji Monde, Masaya Sawamura 57
Palladium-Catalyzed Asymmetric C(sp3)-H Allylation of 2-Alkylpyridines. 2018
Angew. Chem. Int. Ed. 9465-9469

DOl
10.1002/anie. 201802821

8 2 3
o AGBO Davidson Obinna
VCD

102
2022

o Zarif Zubir, Nurul Fajry Maulida, Tohru Taniguchi, Kenji Monde

Exploration of Biomolecularly Transparent IR Region for Structural ldentification Using VCD

102

2022

Tohru Taniguchi, o Shu Takimoto, Nurul Fajry Maulida, Kenji Monde

Three-dimensional structure of flexible lipids studied using VCD

Pacifichem 2021

2021




Tohru Taniguchi, o Shu Takimoto, Nurul Fajry Maulida, Kenji Monde

Stereochemical outcome of deoxyfluorination of bioactive lipids and their analogues studied using vibrational circular
dichroism

Pacifichem 2021

2021

o Zarif Zubir, Nurul Fajry Maulida, Tohru Taniguchi, Kenji Monde

Exploration of Biomolecularly Transparent IR Region for Structural ldentification of Biomacromolecules Using VCD

Symposium on Molecular Chirality 2021

2021

MAULIDA Nurul Fajry

VCD

Symposium on Molecular Chirality 2019

2019

VCD

99

2019




Tohru Taniguchi

VCD Studies on Three-Dimensional Structures of Flexible Molecules in Solution State

The 10th Singapore International Chemistry Conference

2018




