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ABSTRACT A chiral tetralin norsesquiterpenoid, ligukangtinol, was isolated from the plant
Ligularia kangtingensis. Its planar structure was determined by extensive analysis of spectro-
scopic data (MS, IR, and NMR), and (1S,3R) absolute configuration of the tetralin ring was
established by TDDFT-ECD calculations of the solution conformers. Conformational analysis
and ECD calculations proved that the semiempirical helicity rules of 6-hydroxytetralins correlat-
ing the 1Lb Cotton effect and P/M helicity of the fused carbocyclic ring correctly predicts the ab-
solute configuration and thus can be used for the configurational assignment of related
substituted tetralin derivatives. Chirality 00:000–000, 2014. © 2014 Wiley Periodicals, Inc.

KEY WORDS: chiral tetralin; inverse tetralin helicity rule; TDDFT-ECD calculation; Ligularia
kangtingensis; norsesquiterpenoid

INTRODUCTION
The genus Ligularia belongs to the Senecioneae tribe of the

Compositae family, and comprise ca. 100 species in China.1

More than 20 species in this genus have been used for a long
time as folk remedies for their antibiotic, antiphlogistic, and
antitumor activities.2 Phytochemical research on many species
of Ligularia have been reported by different groups, which
established that this genus is an important source of
sesquiterpens, many of which show antibacterial and antitumor
bioactivities.3–5 Ligularia kangtingensis S.W. Liu is an indige-
nous plant in the Sichuan province of China living in the grass
slopes at an altitude of near 4000m.6 Hereinwe report the struc-
ture elucidation of a new chiral tetralin norsesquiterpenoid,
ligukangtinol (1), isolated from L. kangtingensis.

MATERIALS AND METHODS
General and Instrumentation

Optical rotation was measured on a JASCO P-1020 polarimeter. The infra-
red (IR) spectrum was recorded on a Bruker (Billerica, MA) Tensor 27 FT-
IR spectrometer (KBr). Electronic circular dichroism (ECD) spectra were
obtained on a J-810 spectropolarimeter. High-resolution electrospray ioniza-
tion, mass spectrometry (HRESI-MS) was measured on a Waters Q-TOF
Premier. Nuclear magnetic resonance (NMR) (1D and 2D) spectra were
recorded on Varian Unity 400/54 instrument and Bruker-AMX 500.

Plant Materials and Isolation
The whole plant of Ligularia kangtingensis was collected from Kangding

County, Sichuan Province, People’s Republic of China, in August, 2010.
The plant was identified by Qin-Mao Fang, Institute of TCM Medicinal
Resources and Cultivation, Sichuan Academy of Chinese Medicine
Sciences. A voucher specimen (No. LK1008) was deposited in the School
of Life Science and Technology, University of Electronic Science and
Technology of China. Powderedwhole plants of L. kangtingensis (5 kg) were
extracted with 95% aq. ethanol under reflux. The extracts were concentrated
in vacuo to yield a residue, which was suspended in H2O and then extracted
with petroleum ether and EtOAc, respectively. The petroleum ether extract
(185g) was chromatographed over a silica gel column (2000g, 100-200mesh,
Qingdao marine chemical factory), eluted with a gradient solvent system
[CHCl3-MeOH (90:1-2:1)] to give 12 fractions (Fr.1-12). Fr. 4 (2.9g) was
chromatographed over a silica gel column (200–300mesh, 60g) eluted with

solvent systems of petroleum ether-acetone (5:1) and cyclohexane-EtOAc
(4:1) to afford compound 1 (24mg).

Ligukangtinol (1). Colorless oil; [α]D
20 + 46 (c 0.0035, MeOH); ECD

(MeCN, λ [nm] (Δε), c = 1.17 × 10�2): 283 (0.03), 274sh (0.03), 221sh
(0.42), 205 (0.68), 192 (�0.25); IR νmax (ethanol): 3421, 2926, 1739,
1593, 1462, 1281, 1087, 813 cm-1; 1H and 13C NMR in CDCl3, see Table T11;
HRESIMS m/z 275.1028 [M+K]+ (calcd for C14H20O3K, 275.4099).

Computational Section
Mixed torsional/low mode conformational searches were carried out

on the (1S,3R,9S) and (1S,3S,9S) diastereomers of 1 by means of the
Macromodel 9.9.223 software (Schrödinger, New York, NY) using a
Merck Molecular Force Field (MMFF) with an implicit solvent model
for chloroform. Geometry reoptimizations at B3LYP/6-31G(d) in vacuo
and B3LYP/TZVP levels of theory applying a Polarizable Continuum
Model (PCM) solvent model for acetonitrile followed by time-dependent
Density Functional Theory (TDDFT) calculations using various func-
tionals (B3LYP, BH&HLYP, PBE0) and TZVP basis set were performed
with the Gaussian 09 package.7 ECD spectra were generated as the
sum of Gaussians with 3000 cm–1 half-height width (corresponding to
ca. 13 nm at 210 nm), using dipole-velocity computed rotational
strengths.8 Boltzmann distributions were estimated from the ZPVE
corrected B3LYP/6-31G(d) energies in the gas phase calculations and
from the B3LYP/TZVP energies in the solvated ones. The MOLEKEL
software package was used for visualization of the results.9

RESULTS AND DISCUSSION
Ligukangtinol (1) was isolated as colorless oil with specific

rotation [α]D20 = +46 (c 0.0035, MeOH). Its molecular formula
was determined as C14H20O3 on the basis of HRESI-MS peak
of [M+K]+ at 275.1028 (calcd. 275.4099), indicating five
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degrees of unsaturation. The IR spectrum showed absorption
bands characteristic of hydroxyl groups (3421 cm-1) and a
benzene ring (1593, 1462 cm-1).
The 1HNMRdata (CDCl3, Table 1) showed distinct signals for

two methyls [δH 2.14 (3H, s); δH 1.26 (3H, d, J =7.6Hz)] and two
ortho aromatic protons [δH 6.65 (1H, d, J=8.0Hz); δH 6.96 (1H, d,
J= 8.0Hz)]. The 13C NMR data (CDCl3, Table 1) revealed 14
carbon resonances that were distinguished via DEPT and
HMQC data to be two methyls, three methylenes (including
one oxygenated carbon), five methines (including one oxygen-
ated and two aromatic carbons), and four aromatic quaternary
carbons (including one oxygenated carbon). The data men-
tioned above accounted for 4 out of 5 degrees of unsaturation,
indicating one additional ring in the structure of 1.
The planar structure for 1 was constructed by 2D NMR data

(Fig.F1 1). 1H-1H COSY data indicated the existence of a proton
spin system of -(O)CH-CH2-CH(CH (CH3)CH2OH)-CH2-. On
the other hand, the 1H and 13C NMR data (Table 1), together
with the correlation between the two aromatic protons in 1H-1H
COSY, showed the presence of one 1, 2, 3, 4 -tetra-substituted
phenyl ring. These two structural fragments mentioned above,
along with other isolated groups, could be connected by further
interpretation of HMBC data. The existence of two ring system
was confirmed by the HMBC correlations of H3-12/C-5a, C-5,
C-6; H-1/C-5a, C-8; H2-4/C-5a, C-5, C-8a. From the data above,
together with the chemotaxonomy of genus Ligularia, a pheno-
lic norsesquiterpenoid skeleton, the same as that of
ligudentatol,10 could be deduced for compound 1.
In HMBC spectrum, correlations between downfield

aromatic carbon (δC 153.2) and H-7 (δH 6.65), H-8 (δH 6.96),
H-12 (δH 2.14) indicated the position of the phenolic OH

(positive color test with ethanolic ferric chloride) as ortho to
C-5 methyl group. The other two hydroxyl groups, which
were deduced from the HRESI-MS and NMR data, were
placed at C-1 and C-10 based on the HMBC data. Thus, the
planar structure of 1 was determined as shown in Figure 1
and it was named lugikangtinol.
The relative configuration of 1 was determined by nuclear

Overhauser effect spectroscopy (NOESY) measurement and
3JH,H data supported by computational conformational analysis.
The 1-H proton showed NOE correlations with 8-H and both
2-H protons and it has a broad singlet signal in the 1H-NMR
spectrum suggesting its equatorial orientation. Thus, the
1-OH group adopted an axial orientation, by which it can
reduce the unfavorable van der Waals repulsion with the peri
8-H proton. The absence of characteristic NOE correlations
between 1-H and 3-H suggested the trans relative configuration
of the 1-H and 3-H, which was also confirmed by conformational
analysis and ECD calculations of trans-(1S,3R,9S)-1 and the
epimeric cis-(1S,3S,9S)-1. The conformational analysis of
trans-(1S,3R,9S)-1 using an initial MMFF conformational
search followed by reoptimization at the B3LYP/TZVP level
of theory with PCM solvent model for acetonitrile revealed that
in all the conformers the 1-OH is axial, while the C-3 substituent
is equatorial. A similar analysis of the cis-(1S,3S,9S)-1 showed
that all the conformers but one had 1,3-cis diaxial orientation
for the 1- and 3-H protons, which should give NOE correlations
between the latter protons. The β-4-H hadNOE correlation with
the 3-H and it has 18.0 and 6.9Hz 3JH,H values for the geminal
and vicinal couplings, respectively. The vicinal coupling of the
α-4-H could not be resolved (<1Hz) and it gave NOE with the
C-5 methyl group. These data indicated that the C-4 methylene
group is shifted upward, which distorted the half-chair confor-
mation of the fused carbocyclic ring and moved the β-4-H to a
quasi-axial position. This distortion also moves the 3-H toward
the equatorial orientation, which is reflected in the small 3 J2-
Hax,3-H coupling constant (4.0Hz). The lack of NOE correlation
between α-2-Hax and α-4-H supported that the half-chair confor-
mation is distorted by flipping C-4 upward. Interestingly, the
conformational analysis of cis- or trans-1 did not indicate any
distortion of the half-chair conformation even using the PCM
solvent model. Due to the relatively free rotation of the C-3
substituent, the relative configuration of the C-9 chirality center
could not be assigned and it was arbitrarily defined as (9S) for
the conformational analysis.
Compound 1 contains a substituted chiral tetralin chromo-

phore, the absolute configuration of which can be determined
by the 1Lb band Cotton effect (CE) of the fused benzene chro-
mophore in the ECD spectrum.11 In chiral tetralin derivatives
having no substituents on the fused aromatic ring, the 1Lb CE
is determined mainly by the P or M helicity of the fused
nonaromatic chiral ring defined by the ωC-8a,C-1,C-2,C-3 torsional
angle, which in turn is directed by the absolute configuration
of the fused ring (Fig. F22). Snatzke and Ho developed a so-called
helicity rule for the benzene chromophore of chiral tetralin
derivatives (Fig. 2),12 according to which if the benzene ring
is not further substituted, P helicity of the nonaromatic ring
leads to a positive CE within the 1Lb band and, vice versa, M
helicity is manifested in a negative one.
Snatzke et al.13,14 also showed that achiral substituents of

the benzene ring with large spectroscopic moment {e.g.
qOMe = +21 [(cmmol)/L]-1/2}15 in specific positions inverted
the helicity rule. This inversion was attributed to the change
of the direction of the sum spectroscopic moment15–18 vectorFig. 1. Structure and key 2D NMR correlations of ligukangtinol (1).
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TABLE 1. 1H and 13C NMR data (400/100MHz) for com-
pound 1 in CDCl3

Position δC
a δH

a (multi, J in MHz)

1 70.6 (CH) 4.67 (1H, br s)
2 25.7 (CH2) 1.50 (1H, d, 13.0)

2.41 (1H, dt, 13.0, 4.0)
3 30.8 (CH) 2.12 (1H, m)
4 34.7 (CH2) 2.66 (1H, d, 18.0)

2.95 (1H, dd, 18.0,6.9)
5 120.7 (C) —

5a 138.5 (C) —

6 153.2 (C) —

7 112.8 (CH) 6.65 (1H, d, 8.0)
8 128.2 (CH) 6.96 (1H, d, 8.0)
8a 127.0 (C) —

9 36.0 (CH) 1.59 (1H, m)
10 62.8 (CH2) 3.19 (1H, d, 12.0)

3.47 (1H, dd, 12.0, 3.6)
11 18.7 (CH3) 1.26 (3H, d, 7.6)
12 10.7 (CH3) 2.14 (3H, s)
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which gives the electric transition moment vector (μ); i.e., the
translation of the electron charge during the transition. In
Snatzke’s terminology, achiral ring substituents can induce
the inversion of the original helicity rule, which is the
consequence of rotating the electric transition moment by
approximately 30°. FigureF3 3a shows a polarization diagram of
the tetralin chromophore in which the addition of the spectro-
scopic moments oriented the electric transition moment along
the direction of the C-2 axis of the chromophore, which gives a
positive 1Lb-band CE for P helicity of the nonaromatic ring

(helicity rule of unsubstituted tetraline). In contrast, when
tetralin has only one methoxy or hydroxy group at C-6, the
sum of the spectroscopic moments rotates the electric transi-
tion moment by approximately 30°, which leads to a sign
inversion as shown in Figure 3b. It was demonstrated that
5,8- and 6,7-disubstituted and 5,6,7-trisubstituted tetralins
follow the same helicity rule as the unsubstituted tetralin,
while 6-monosubstituted, and 5,6- and 5,7-disubstituted
tetralins obey the inverse one (Fig. F44).13,14

Since the C-5 methyl group has low spectroscopic moment
and it does not interfere with the helicity rule, compound 1

Fig. 3. Polarization diagram of the 1Lb band, direction of the overall spec-
troscopic moment and helicity rule of (a) tetralin, (b) 6-hydroxytetralin.

Fig. 4. Effect of achiral ring substituents of large spectroscopic moment
(e.g., OMe) on the tetralin helicity rule.

Fig. 2. Snatzke’s helicity rule or correlation between the sign of the second
sphere contribution of tetralin and the 1Lb band CE. The arrow indicates the
direction of the overall spectroscopic moment. P and M helicity refer to the
absolute conformation of the nonaromatic ring.

Fig. 5. Low-energy conformers (>1%) of trans-(1S,3R,9S)-1 optimized at B3LYP/TZP level of theory with PCM model for MeCN.
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should follow the same inverse helicity rule as chiral 6-hy-
droxy tetralins. Thus, the measured positive 1Lb band CE de-
rives from M helicity of the fused carbocyclic ring and trans
relative configuration of the equatorial C-3 substituent and
the axial 1-OH implies (1S,3R) absolute configuration. The

remote C-9 chirality center has negligible influence on the
ECD spectrum and hence it does not disturb the helicity rule.
In order to confirm the application of the inverse tetralin

helicity rule for the configurational assignment of 1, TDDFT
ECD calculations were carried out on the computed solution

Fig. 6. Experimental and B3LYP/TZVP ECD spectra of (a) trans-(1S,3R,9S)-1 and (b) cis-(1S,3S,9S)-1 obtained as the Boltzmann-weighted average of the
computed low-energy solution conformers. Bars represent rotational strength of the lowest-energy conformer.

C
ol
ou

r
on

lin
e,

B
&
W

in
pr
in
t

Fig. 7. Low-energy conformers (>1%) of cis-(1S,3S,9S)-1 optimized at B3LYP/TZP level of theory with PCM model for MeCN.
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conformers of trans-(1S,3R,9S)-1. Above 2% population, nine con-
formers of trans-(1S,3R,9S)-1were identified after reoptimization
at the B3LYP/TZVP level of theory with PCM solvent model for
acetonitrile (Fig.F5 5). In all the conformers, the fused carbocyclic
ring hadM helicity (ωC-8a,C-1,C-2,C-3 =�48.4° for the lowest-energy
conformers) with axial 1-OH and equatorial C-3 substituent. The
conformers differed in the orientation of the C-3 substituent.
Then ECD spectra of the conformers were calculated using
various functionals (B3LYP, BH&HLYP, PBE0) and the TZVP
basis set, which consistently reproduced the experimental
solution ECD spectrum including the characteristic positive 1Lb
band (Fig.F6 6). Thus, the (+)-(1S,3R) absolute configuration of 1
and the effect of the C-6 hydroxyl group on the 1Lb band CE of
1 was unambiguously confirmed.
Since solution conformers of cis-(1S,3S,9S)-1 had been

already computed to aid the assignment of the relative config-
uration, their TDDFT-ECD calculations were also performed
(Fig. 5). Above 1.0% population, 10 conformers were obtained,
in all of which the C-3 substituent was equatorial and except
for conformer F (5.3%), the 1-OH also adopted the equatorial
position (Fig.F7 7). Thus, except for conformer F, the fused
carbocyclic ring of the conformers had P helicity with ωC-8a,

C-1,C-2,C-3 = 49.9° for the lowest-energy conformer (35.8%). In
accordance with the inverse tetraline helicity rule, the
Boltzmann-weighted TDDFT-ECD spectra of cis-(1S,3S,9S)-
1 produced a negative 1Lb band CE, opposite to that of the
experimental one, while positive CEs were computed in the
250� 200 nm range (1La and 1B) but their relative intensities
were different from the experimental ones.

CONCLUSIONS
The TDDFT-ECD calculations of (+)-lugikangtinol (1)

confirmed that the sign of the 1Lb band CE is characteristic of
the helicity and hence the absolute configuration of the fused
nonaromatic ring and the semiempirical helicity rules of chiral
substituted tetralins are useful in determining the absolute
configuration when the effect of the aromatic substitution
pattern on the sign of the 1Lb band CE is properly considered.
The substituted chiral tetralin chromophore is found in
pharmacologically active derivatives, the absolute configura-
tion of which could have been readily determined by means
of the tetralin helicity rules.19–24

ACKNOWLEDGMENTS

This work was financially supported by the Fundamental
Research Funds for the Central Universities (ZYGX2010J102).
T.K. thanks the Hungarian National Research Foundation
(OTKA K105871). The research of A. M was supported by the
European Union and the State of Hungary, co-financed by the
European Social Fund in the framework of TÁMOP-4.2.4.A/
2-11/1-2012-0001 “National Excellence Program.”

SUPPORTING INFORMATION

Additional supporting information may be found in the online
version of this article at the publisher’s web-site.

LITERATURE CITED

1. Liu SW, Deng DS, Liu JQ. The origin, evolution and distribution of Ligularia
Cass. (Compositae). Acta Phytotaxonom Sin 1994;32:514–524.

2. Jiangsu College of New Medicine. A dictionary of the traditional
chinese medicines. Shanghai: Shanghai Science and Technology
Press; 1977. pp 7, 154, 549, 1152, 2349.

3. Wang Q, Chen TH, Bastow KF, Morris-Natschke SL, Lee KH, Chen DF.
Songaricalarins A-E, cytotoxic oplopane sesquiterpenes from Ligulaira
songarica. J Nat Prod 2013;76:305–310.

4. Saito Y, Taniguchi M, Komiyama T, Ohsaki A, Okamoto Y, Gong X,
Kuroda C, Tori M. Four new compounds from Ligularia virgaurea:
isolation of eremophilane and and noreremophilane sesquiter-
penoids and the absolute configuration of 2α-hydroxyeremophil-11-
en-9-one by CD spectrum and DFT calculation. Tetrahedron
2013;69:8505–8510.

5. Wu YX, Chen YJ, Liu CM, Gao K. Four new sesquiterpenoids from
Ligularia cymbulifera. J Asian Nat Prod Res 2012;14:1130–1136.

6. Editorial Committee of Flora of China. Flora of China, Vol 72(2). Beijing:
Science Press; 1989.

7. Frisch MJ, Trucks GW, Schlegel HB, et al. Gaussian 09, Revision B.01.
Wallingford, CT: Gaussian, Inc.; 2010. Q1

8. Stephens PJ, Harada N. ECD Cotton effect approximated by the Gaussian
curve and other methods. Chirality 2010;22:229–233.

9. Varetto U. MOLEKEL 5.4. Manno, Switzerland: Swiss National
Supercomputing Centre; 2009.

10. Naya K, Okayama T, Fujiwara M, Nakata M, Ohtsuka T, Kurio S. Sesqui-
terpenes from the rhizomes of Ligularia dentata Hara. Bull Chem Soc Jpn
1990;63:2239–2245.

11. Kurtán T, Antus S, Pescitelli G. Electronic CD of benzene and other aro-
matic chromophores for determination of absolute configuration. In:
Berova N, Polavarapu PL, Nakanishi K, Woody RW, editors. Comprehen-
sive chiroptical spectroscopy: applications in stereochemical analysis of
synthetic compounds, natural products, and biomolecules, Vol. 2. New
York: John Wiley & Sons; 2012. p 73–114.

12. Snatzke G, Ho PC. Circular dichroism-XLVI: rules for benzene Cotton-
effects. Tetrahedron 1971;27:3645–3653.

13. Snatzke G, Kajtár M, Snatzke F. In: Ciardelli F, Salvadori P,
editors. Fundamental aspects and recent development in optical
rotatory dispersion and circular dichroism. London: Heyden &
Son; 1973. p 148.

14. Snatzke G, Kajtár M, Werner-Zamojska F. Circular dichroism-XLVII: influ-
ence of substitution pattern on the benzene 1Lb-band cotton effect. Tetra-
hedron 1972;28:281–288.

15. Petruska J. Changes in the electronic transitions of aromatic hydrocar-
bons on chemical substitution. II. Application of perturbation theory to
substituted-benzene spectra. J Chem Phys 1961;34:1120–1136.

16. Platt JR. Spectroscopic moment: a parameter of substituent groups
determining aromatic ultraviolet intensities. J Chem Phys
1951;19:263–271.

17. Sagiv J. Influence of substitution pattern on the benzenoid transi-
tions: quantitative evaluation of the electronic and vibrational com-
ponents from new experimental polarization data. Tetrahedron
1977;33:2303–2313.

18. Sagiv J. A tentative new approach to the optical activity of substituted ben-
zene chromophore. Tetrahedron 1977;33:2315–2320.

19. Kloubert S, Mathé-Allainmat M, Andrieux J, Sicsic S, Langlois M. Synthe-
sis of benzocycloalkane derivatives as new conformationally restricted li-
gands for melatonin receptors. Bioorg Med Chem Lett 1998;8:3325–3330.

20. Yous S, Durieux-Poissonnier S, Lipka-Belloli E, Guelzim H, Bochu C,
Audinot V, Boutin JA, Delagrange P, Bennejean C, Renard P, Lesieur D.
Design and synthesis of 3-phenyl tetrahycronaphthalenic derivatives as
new selective MT2 melatoninergic ligands. Bioorg Med Chem
2003;11:753–759.

21. Trillat AC, Mathé-Allainmat M, Brémont B, Malagié I, Jacquot C,
Gardier AM, Langlois M. (-)-5-Methyl-8-hydroxy-(di-n-propylamino)
tetralin: a new 5-HT1A receptor antagonist. Eur J Med Chem
1998;33:437–444.

22. Péter A, Tóth G, Olajos E, Fülöp F, Tourwé D. Monitoring of optical iso-
mers of some conformationally constrained amino acids with
tetrahydroisoquinoline or tetraline ring structures. Part II. J Chromatogr
A 1995;705:257–265.

23. Péter A, Török G, Armstrong DW, Tóth G, Tourwé D. High-performance
liquid chromatographic separation of enantiomers of synthetic amino
acids on a ristocetin A chiral stationary phase. J Chromatogr A
2000;904:1–15.

24. Siddiqui BS, Sattar FA, Ahmad F, Begum S. Isolation and structure deter-
mination of two new constituents from the fruits ofMorinda citrifolia Linn.
Nat Prod Res 2008;22:1128–1136.

TETRALIN NORSESQUITERPENOID 5

Chirality DOI 10.1002/chir

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
10
10
10
10
10
10
10
10
10
10
11
11
112
11
114
11
11
11
11
11
12
12
12
12
12
12
12



Regular Article

Structural and Stereochemical Studies of a Tetralin Norsesquiterpenoid from Ligularia
kangtingensis

Guangbo Xie, Jin Tian, Katalin E. Kövér, Attila Mándi and Tibor Kurtán



Author Query Form

Journal: Chirality

Article: chir_22320

Dear Author,

During the copyediting of your paper, the following queries arose. Please respond to these by annotating your proofs with the nec-
essary changes/additions.
• If you intend to annotate your proof electronically, please refer to the E-annotation guidelines.
• If you intend to annotate your proof by means of hard-copy mark-up, please refer to the proof mark-up symbols guidelines. If
manually writing corrections on your proof and returning it by fax, do not write too close to the edge of the paper. Please remem-
ber that illegible mark-ups may delay publication.

Whether you opt for hard-copy or electronic annotation of your proofs, we recommend that you provide additional clarification of
answers to queries by entering your answers on the query sheet, in addition to the text mark-up.

Query No. Query Remark

Q1 AUTHOR: As per journal instruction, all author names must be listed in the reference list.
Please provide all author names for reference 7.



 

USING e-ANNOTATION TOOLS FOR ELECTRONIC PROOF CORRECTION  

 
Required software to e-Annotate PDFs: Adobe Acrobat Professional or Adobe Reader (version 7.0 or 
above). (Note that this document uses screenshots from Adobe Reader X) 
The latest version of Acrobat Reader can be downloaded for free at: http://get.adobe.com/uk/reader/ 
 

Once you have Acrobat Reader open on your computer, click on the Comment tab at the right of the toolbar:  

 

 
 
 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Replace (Ins) Tool – for replacing text. 

 

Strikes a line through text and opens up a text 
box where replacement text can be entered. 

How to use it 

 Highlight a word or sentence. 

 Click on the Replace (Ins) icon in the Annotations 
section. 

 Type the replacement text into the blue box that 
appears. 

This will open up a panel down the right side of the document. The majority of 
tools you will use for annotating your proof will be in the Annotations section, 
pictured opposite. We’ve picked out some of these tools below: 

2. Strikethrough (Del) Tool – for deleting text. 

 

Strikes a red line through text that is to be 
deleted. 

How to use it 

 Highlight a word or sentence. 

 Click on the Strikethrough (Del) icon in the 
Annotations section. 

 

 

3. Add note to text Tool – for highlighting a section 
to be changed to bold or italic. 

 

Highlights text in yellow and opens up a text 
box where comments can be entered. 

How to use it 

 Highlight the relevant section of text. 

 Click on the Add note to text icon in the 
Annotations section. 

 Type instruction on what should be changed 
regarding the text into the yellow box that 
appears. 

4. Add sticky note Tool – for making notes at 
specific points in the text. 

 

Marks a point in the proof where a comment 
needs to be highlighted. 

How to use it 

 Click on the Add sticky note icon in the 
Annotations section. 

 Click at the point in the proof where the comment 
should be inserted. 

 Type the comment into the yellow box that 
appears. 



 

USING e-ANNOTATION TOOLS FOR ELECTRONIC PROOF CORRECTION  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For further information on how to annotate proofs, click on the Help menu to reveal a list of further options: 

5. Attach File Tool – for inserting large amounts of 
text or replacement figures. 

 

Inserts an icon linking to the attached file in the 
appropriate pace in the text. 

How to use it 

 Click on the Attach File icon in the Annotations 
section. 

 Click on the proof to where you’d like the attached 
file to be linked. 

 Select the file to be attached from your computer 
or network. 

 Select the colour and type of icon that will appear 
in the proof. Click OK. 

6. Add stamp Tool – for approving a proof if no 
corrections are required. 

 

Inserts a selected stamp onto an appropriate 
place in the proof. 

How to use it 

 Click on the Add stamp icon in the Annotations 
section. 

 Select the stamp you want to use. (The Approved 
stamp is usually available directly in the menu that 
appears). 

 Click on the proof where you’d like the stamp to 
appear. (Where a proof is to be approved as it is, 
this would normally be on the first page). 

7. Drawing Markups Tools – for drawing shapes, lines and freeform 
annotations on proofs and commenting on these marks. 

Allows shapes, lines and freeform annotations to be drawn on proofs and for 
comment to be made on these marks.. 

How to use it 

 Click on one of the shapes in the Drawing 
Markups section. 

 Click on the proof at the relevant point and 
draw the selected shape with the cursor. 

 To add a comment to the drawn shape, 
move the cursor over the shape until an 
arrowhead appears. 

 Double click on the shape and type any 
text in the red box that appears. 




