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Nuclear Magnetic Resonance Enantiomer

Reagents. Configurational Correlations zia

Nuclear Magnetic Resonance Chemical Shifts

of Diastereomeric Mandelate, 0-Methylmandelate, and
a-Methoxy-a-trifluoromethylphenylacetate (MTPA) Esters™”

James A. Dale? and Harry S. Mosher*

Contribution from the Department of Chemistry, Stanford University,
Stanford, California 94305, Received April 10, 1972

Abstract: An empirically derived correlation of configuration and nmr chemical shifts for diastereomeric mandel-
ate, O-methylmandelate and a-methoxy-a-triflucromethylphenylacetate (MTPA) esters has been developed and
rationalized in terms of useful models 4 and §. These models have been successfully applied to well over 40
examples as given in Table I. 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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~New Lnemicai Constituents of Euphorbia quinquecostata and Absolute
Configuration Assignment by a Convenient Mosher Ester Procedure Carried
Out in NMR Tubes
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Two new compounds, an ent-isopimarane-type diterpene, 3a,12a-dihydroxy-ent-8(14),15-isopimaradien-
18-al (1), and a dihydrobenzo[b]furan neolignan, (=)-trans-9-acetyl-4,9’-di-O-methyl-3"-de-O-methylde-
hydrodiconiferyl alcohol (2), along with five known compounds, 7,7-dihydroxy-6,8"-bicoumarin (bicoumol)
(3), 3.4-dimethoxycinnamaldehyde (4), 6-hydroxy-7-methoxycoumarin (isoscopoletin), N-butylaniline, and
vanillin, have been isolated from an ethyl acetate-soluble extract of the stem wood of Euphorbia
quinguecostata. The structures of compounds 1 and 2 were elucidated on the basis of spectroscopic data
interpretation, and single-crystal X-ray diffraction analysis was used to confirm the structure and relative
stereochemistry of 1. The absolute configuration of 1 was established by a convenient Mosher ester
procedure in which the sample was treated with MTPA chlorides in deuterated pyridine directly in NMR
tubes. All isolates were evaluated for the induction of quinone reductase in Hepalclc7 hepatoma cells
and for the inhibition of the transformation of murine epidermal JB6 cells.

Several phorbol dibutyrate receptor-binding (PDBu)
inhibitory diterpenoids of the ent-atisane and ingenane
classes have been isolated from Euphorbia quinguecostata
Volk. (Eupherbiaceae) in our previous study.! As part of a
project directed toward the search for novel, plant-derived

cancer chemopreventive agents,?~4 we have reinvestigated RO’

the chemical constituents of an EtOAc-soluble extract of a

re-collection of E. gquinquecostata, with the intention of 1 R=H
obtaining a larger quantity of the compound 17-hydroxy- Ir R=(R)-MTPA

ingenol 20-hexadecanoate for additional biological testing. 1s R=(5)-MTPA
Dusring this 1 is %0 120 dibud
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AHEIRARIRIT X KRS — 28 R,
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romethylphenylacetate) $12!, & [ 7 78 31 £ 40T 19 L
[Rikeh 4T ¢ iME . MTPA M BAIFE BA TN

(= -MTPACl B4 H B, Samsifi
TE b NMR 2, 8T AR S e

#, Spm, 10mm % 250mm), CHCN:H.O (75:25,
v/v, ZBEM pH3.5) 50T, 210nm, #3# Sml/min
48] 6. Tmg P fEMIT S (-) MTPAEE (L4
2). FIEEESLEETS S (+) MTPA-CI R
BEYAERT R (+) MTPARE (L& 3). #ik
A2, 3 BRAREFEW T E R R

2 RS
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Fig. 1 The reaction of cerivastatin with MTPA-C)
1: Cerivastating
2: Cerivastatin- (8) - {~) MTPA:
3: Cetivastatin- (R) . { +) -MTPA

Fig. 2 The NMR chemical shift differences for the MTPA derivatives of cerivastain
2: Cerivastatin- (S) - (- ) -MTPA;  3: Cerivastain- (R) - (+) MTPA

A= a("mw—rmmiﬁ)-l + IMTPA ~ Bﬁ“mmm (510 IMIPA
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