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Historical Story on Natural Medicinal Chemistry: Determination of the

Absolute Configurations of Natural Products by Mosher’s Method

LI Li-geng, WANG Yu-fang, FU Yan, LV Tao, GU Yu-cheng, SHI Qing-wen*

College of Pharmaceutical Sciences, Hebei Medical University, Shijiazhuang 050017, China

Abstract: Determination of the absolute configuration is considered one of the most complicated works in the natural
products study. Mosher’s method -provides a practical solution for the stereochemistry determination of natural
products by means of NMR spectroscopy. This article, which reviewed the classic application of Mosher’s method, is
one of the series of historical stories on natural product chemistry published in this journal.
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Fig. 1 The chemical structure of tertodotoxin
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Nuclear Magnetic Resonance Enantiomer
Reagents. Configurational Correlations via
Nuclear Magnetic Resonance Chemical Shifts
of Diastereomeric Mandelate, O-Methylmandelate, and
a-Methoxy-a-triflucromethylphenylacetate (MTPA) Esters™

James A. Dale? and Harry S. Mosher*

Ceontribution from the Deparment of Chemistry, Stanford University,
Stanford, California 94305, Received April 10, 1972

Abstract: An :mpmcally derived correlation of configuration and nmr chemical shifts for diastereomeric mandel-
ate, O- and thoxy-e-trifluor c (MTPA) esters has been developed and
rationalized in terms of useful models 4 and 5. These models 'nam heen successfully applied to well over 40
examples as given in Table . The correlations involve the relative chemical shifts of the proton resonances from
the groups attached to the carbinyl carbon of these diastereomeric esters. This nmr-configurational correlation
should prove to be widely applicable in assigning the configuration of additional secondary carbinols, as well as
other chiral a-substituted carboxylic acid derivatives.
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Fig.3 Prof. Harry Stone Mosher
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Fig. 5 The sketche of the reactions
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Fig. 6 The preferred conformations of (R)-MTPA and (S)-MTPA
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Fig. 7 The preferred conformations of a chiral secondary alcohol and its (R)-, (S)-MTPA derivatives
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8 Mosher Ag#IA % R g B
Fig.8 Mosher model or Configurational correlation model
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Fig.9 Thedifference between (R) and (S)-MTPA esters in *H-NMR chemical shift
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Fig. 10 Mosher model or Configurational correlation model
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Fig. 11 One example
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Fig. 12 Related examples
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Mosher 525 & U3 55 HES1 . 1] 13 SRk "H-NMR Mosher #5508, A rAFaT LIE H,
TR FEAAER, 7E(R)-MTPA Bisth Hav Hg. Heo -----H 'H-NMR {35 %(S)-MTPA
HE AR S 5 IR RIS, BRSO N GUE: M, Hxs Hys Hzy cooe-BJB6 WY IEAH
R, R4 Mosher #2:0E (K 13) , KT EEIE BRo v B B 5T I AR 2L B AE MTPA
P, R AR AL B @S Y B R T BT A SR BUBE MTPA P A4 00, BIAT 0 H
TR AR . Bt TH-NMR Mosher #4582 (1145 5 ELAGE T -H 755 20 i T
PER B 4800 K4 B (1) 22 1 Mosher 5 BT {5 45 RS N m ¢

(R)-MTPA derivatives g (S)-MTPA derivatives B &
CH } CH,, C-71
a CHeg / Aoz TSeH,
CH, " 'CH, CHZ
L F aCHy CHy 7
CHO o—c" ASen! N o_c/ XocH! N
Phat. / Y R cu,o\ \ Y R
~c—c¢ 9 H c c\\ H
(o] Mosher plane o)
Fed (MTPA plane) F c
OMTPA

Aol et

Mosher model
[E 13 B Mosher FEtg Y X RIEKE
Fig. 13 Mosher model or Configurational correlation model
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Compound A: R =Ac Compound C: R =
Compound B: R=H Compound D: R=H

El16 HxZH
Fig. 16 One example
5 £ “F-NMR Mosher k@4
TEME3 NMR S F T, TR R4 & Ve i I3 & 5 1 1015 58 IS 2 M 4 R e R
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Fig. 17 -Mosher model or Configurational correlation model
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FRL MTPA fig. @43 5II5E (R)-MTPA BaAI(S)-MTPA gl ®F-NMR. @HE(R)-MTPA fig 5
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Jiik. fEZ 8 Mosher %1, MTPA 701 HHR A (BRI TR B85, R ATAERERT NMR
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J5 4 HAREZ R AT (Ohtani 1kuko ) A I, G 45328 47 56 35 4 250 ) Moshier 72 ”(Modified
Mosher’s method ) 2. {5l f1 Fi| 3 JF % (1 F ¥ iR 7% methoxyphenylacetic acid ( MPA) .
1,5-difluoro-2,4-dinitrobeneze (FFDNA). 9-anthranylmethoxyacetic acid (9ATMA) LLK 1-B%
2-naphthylmethoxyacetic acid (NMA ). 2-(2'-methoxy-1;1naphthyl)-3,5-dichlorobenzoic acid
(MNCB). 2'-methoxy-1,1 -binaphthyl-2-carboxyliciacid (MBNC) (& 18) Z4t# MTPA 1k
AFEHIRG, I EAESER TR R R 2 RSN Hod, 9ATMA Sl M A EL A
MTPA ] 6~10 %, 2NMA 5=z BIELN MTPA ) 3 {7, 9ATMA H1 2NMA 74 i B¢
RN N BT T 5§ MTPA, JUHGE AR L b TR AP I 20/ R il 5« KA 9ATMA
2NMA. INMA fi5 "H-NMR fE5EE K, FTEASERR bR b B X 3 25— A
AN B, PR S FERE AR TH-NMR AL Fe, BRI HEI T A
A2 R, H A AT ORORTY 48 T 00 B AR B R U R RV #E . 38K MINCB.
MBNC [ FHYEFE ™, Hn) B A 2 8] A7 BEL ) 4 e

S )<j( ~ “%

OCH;

CH30—CH—COOH CH30—*CH—COOH
MPA FFDNA 9ATMA INMA 2NMA
SOV G O
cl I COOH ] l COOH
cl
MNCB MBNC

E 18 FHFMIXFIRLFLE
Fig. 18 The chemical structure of the new chiral reagents
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