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INTRODUCTION 

The introduction of the strong electron-withdrawing 

trifluoro-acetyl group into benzene ring can substantially 

alter the property of organic molecules such as 

lipophilicity, metabolic stability, bio-availability and bio-

viability.
[1-2]

 The findings of this reaction are introducing 

a strong electrophile trifluoro acetyl group to naturally 

occurring phenols isolated from Myristica malabarica by 

using trifluoroacetic acid as reagent with solvent heating 

at temperature 50 ⁰C in presence of different transition 

metals,
[2-4]

 different chloride salts of transition metals or 

catalyst.
[5-7]

 In Friedel Crafts acylation/alkylation 

reaction, the alkylation or acylation has been introduced 

in aromatic nucleus using respective acyl chloride/alkyl 

chloride in presence of anhydrous AlCl3 under reflux in 

an inert solvent, but trifluoro-acylation is not reported. 

The synthesis of small molecule like dihydroxy trifluoro-

acetyl benzene can be carried out with help of aforesaid 

reaction without use of a catalyst and solvent which 

undergoes chelation with transition metal salt, solvated 

in aqueous medium. This type of reaction methodology 

may have a very good scope to synthesis of competent 

biomarkers specially fluorinated labeled compounds 

(
18

F) useful in radiopharmaceuticals due to its less half-

life for positron emission tomography (PET) and to 

detect pre-symptomatic biochemical transformation in 

body tissues where no abnormality is detected using 

existing facilities like computerized tomography (CT), 

magnetic resonance imaging (MRI) etc. The fluorinated-

organic compounds can be used in pharmaceuticals,
[8, 9]

 

agrochemicals,
[10]

 clinical,
[11,12]

 and diagnostic 

biomarker-reagents etc.
[13]

 In addition to these, trifluoro 
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ABSTRACT 
A methodology has been developed to introduce trifluoro acetyl moiety into acyl part of naturally occurring 

phenols, malabaricones (A-D) and acyl phenol (AP) isolated from methanol extract the rind of Myristica 

malabarica. This reaction is similar to Friedel Crafts acetylation reaction; a regio-selective trifluoro-acylation 

reaction has been achieved using of trifluoro acetic acid as reagent under specific reaction condition. These 

naturally occurring phenols undergo deacylation followed by trifluoro-acetylation to yield dihydroxy trifluoro-

acetyl benzenes and respective fatty acids. The introduction of trifluoro acetyl moiety took place at ortho position 

to one of the hydroxy groups of their acyl moieties to yield compound (1) as major product [2, 4-dihydroxy 

trifluoro-acetyl benzene] along with ipso product (2) as very minor amount [2, 6-dihydroxy trifluoro-acetyl 

benzene]. When acyl phenol (AP) was used as substrate for trifluoro-acetylation reaction under similar reaction 

condition only product (1) was obtained as sole product without forming ipso product (2) [2, 4-dihydroxy 

trifluoro-acetyl benzene]. This trifluoro-acetylation reaction has also been conducted in presence of different 

transition metals and their salts, but no products were observed.  In general, this methodology can be applied for 

synthesis of small molecules like dihydroxy trifluoro acetyl benzene; it can be used as [
18

F] labeled 

radiopharmaceutical diagnosing agent for PET imaging using 2, 6-dihydroxy acetophenone or its related 

compounds as substrates. In contrast other dihydroxy acetophenone did not proceed trifluoro-acetylation reaction 

under this reaction conditions. The cell cytoxicity of these reaction products was screened against various human 

cancer cell lines in comparison with paclitaxel as control. It was found that compound 1 [2, 4-dihydroxy trifluoro 

acetyl benzene] exhibited anti-proliferative activity against different human cancer cell lines. 
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alkylated organic molecules find application as materials 

such as liquid crystals
[14]

 and fluorinated polymers
[15]

 etc. 

 

RESULTS AND DISCUSSION 

When a solution of isolated malabaricones were heated 

at ambient temperature (50 ⁰C) over period of three days 

(72 h) with continuous stirring to provide trifluoro-acetyl 

benzene and fatty acid depending upon the substrates 

used, the molecules possessed 2, 6-dihydroxy 

acetophenone and their derivatives undergo trifluoro-

acetylation reaction to yield 2, 4-dihydroxy trifluoro 

acetyl benzene as major product (1); 2, 6-dihydroxy 

trifluoro acetyl benzene as very minor product (2) and 

respective fatty acid (3). The regio-selective trifluoro 

acetylation reaction took place smoothly when 

malabaricones were used as substrate in trifluoro acetic 

acid on heating at 50 ⁰C (oil bath temperature) with 

continuous stirring over a period of 72 h. The same 

reactions have been carried out in the presence of 

different transition metals, their chloride salts under 

similar reaction condition. It has been observed that 

yields of the reactions are identical, except reaction 

duration. The reaction duration has been reduced from 72 

h to 36-48 h. This indicated that trifluoro acetylation 

reaction has not been influenced by time reduction, in 

addition of different transition metals and their salts. In 

this reaction, trifluoroacetic acid acts as solvent as well 

as reagent. The scheme of the reaction is depicted below. 

 

 
 

When a solution of acyl phenol (2, 6-dihydroxy 

acetophenone or its derivatives) heated at ambient 

temperature (50 ⁰C) over period of three days (72 h) with 

stirring to yield 2, 4-dihydroxy trifluoro-acetyl benzene 

and nonanoic acid, any 2, 6-dihydroxy benzene in 

association with aliphatic chain (smaller or bigger) at C-

1 position used as substrates for trifluoro-acetylation 

reaction under the aforesaid reaction condition, 2, 6-

dihydroxy trifluoro acetyl benzene and respective fatty 

acid has been formed as reaction products. The very 

selective trifluoro acetylation reaction occurred smoothly 

to the adjourning ortho position of one of the hydroxy 

groups of 2, 6-dihydroxy acyl phenol used as substrate. 

This trifluoro acetylation reaction was also conducted in 

presence of transition metals and their salts. It was 

noticed that there is no influence of effect of transition 

metals, their salts on the products. The only difference is 

reaction duration. In general, in this case, the reaction 

duration of trifluoro-acetylation reaction is around 72 h, 

but in presence of transition metals and their salts, the 

reaction duration has been less and lowered from 72h to 

36-48h. 
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The reaction products were worked up by the usual 

method. The crude reaction product was purified by 

column chromatography over silica gel with gradient 

elution using binary solvent system ethyl acetate in 

hexane followed by chloroform in methanol. The pure 

products were characterized by spectroscopic and 

spectrometric methods. 

 

The probable mechanism for the formation of trifluoro 

acetylation of the naturally occurring phenols isolated 

from the dry fruit rind Myristica malabarica is depicted 

as in the scheme 7. 

 

 

 

 
 

EXPERIMENTAL SECTION 

General procedure for extraction and isolation of 

malabaricones used as substrates 

The substrates used in this reaction were a series of 

malabaricones (A-D) and an acyl phenol (AP). These 

substrates were isolated from methanol extract of dry 

fruit rind of Myristica malabarica. Details extraction, 

isolation and purification of the substrates used in this 

reaction was described earlier.
[16-25] 

 

General procedure for synthesis of trifluoro acetyl 

phenols and respective fatty acids 

A solution of malabaricones/acyl phenol in 

trifluoroacetic acid (TFA) were charged in a three neck 

round bottom flask fitted with a condenser along with 

http://www.ejbps.com/


www.ejbps.com        │        Vol 11, Issue 12, 2024.         │          ISO 9001:2015 Certified Journal        │ 

 

 

Bauri et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

 

228 

guard tube and a mechanical stirrer. The mixture was 

heated at temperature 50 °C in an oil bath over a period 

three days. The reaction vessel was removed from oil 

bath and allowed to cool at room temperature. The 

excess trifluoro acetic acid was removed by rotavapor. 

Chilled water was added to reaction mixture to complete 

extraction with diethyl ether or ethyl acetate. This extract 

was dried over Na2SO4 and solvent was removed using 

rotavapor to obtain crude reaction products. The crude 

reaction products were purified by column over silica gel 

with gradient solvent elution to obtain respective 

products [1, 2 and 3(a-e)]. 

 

Structural characterization of purified products obtained 

from trifluoro acetyl reaction were mentioned below. 

 

Structural determination of major trifluoro acetyl 

phenols 

Characterization of product, 1 (major amt. ~ 80%): 

colorless needle shape crystal  (5% EtOAc in hexane, 

slow evaporation at room temperature); mp: 128 °C; 
1
H 

NMR data (200 MHz, CDCl3): δH 7.76 (ddq, 1H, H-6), 

6.66 (dd, 1H, J = 9.0 & 2.6 Hz, H-5), 6.51 (d, 1H, J = 2.4 

Hz, H-3); 
13

C NMR data (50 MHz, CDCl3): 
13

C NMR 

data (CDCl3, 200 MHz): δC 205.10 (>C=O), 164.86 (C-

2), 165.2 (C-6), 134.00 (C-4), 112.54 (-CF3) 108.27 (C-3 

& C-5), 102.56 (C-1); IR (neat): 3458.71 (-OH gr.), 

3364.21.6 (-OH gr.), 1643.16 cm-1 (>C=O gr.); UV data 

(MeOH): λmax 224 & 288 nm; EIMS data: m/z (%) 206 

(14.0), 182 (3.0), 178 (2.0), 165 (3.0), 146 (9.0), 137 

(100, base peak), 128 (15.5), 111 (11.2), 96 (5.5), 85 

(8.2), 81 (50.1), 69 (79.5). 

 

Structural determination of minor trifluoro acetyl 

phenols (2) yielded from TFA reaction 
It is very minor product. Yield of 2 (~ 5%): It is a 

colorless needle shape crystal (5% EtOAc in hexane, 

slow evaporation at room temperature); mp 65 °C; 
1
H 

NMR data (CDCl3, 200 MHz): δH 6.95 (dd, 1H, J = 8.0 

Hz, H-4), 6.32 (dd, 1H, J = 8.0 & 2.2 Hz, H-5), 6.28 (d, 

1H, J = 8.0 & 2.2 Hz, H-3); 
13

C NMR data (CDCl3, 50 

MHz): δC 162.39 (>C=O), 143.45 (C-2), 129.02 (C-6), 

128.91 (C-1), 120.47 (-CF3) 114.67 (C-3 & C-5), 102.56 

(C-1); 
19

F NMR: δF -121 ppm;  IR (neat): 3458.75 (-OH 

gr.), 3368.21 (-OH gr.), 1633.16 (>C=O gr.) cm
-1

 ; UV 

data, λmax (MeOH) : 206, 276 nm; EIMS data: m/z (%) 

206 (40.0), 183 (7.5), 149 (9.0), 137 (100%, base peak), 

125 (6.0), 111 (11.2), 95 (18.0), 95 (18.0), 87 (38.5), 81 

(58.0), 69 (66). 

 

Structural characterization of fatty acids (3a) 

obtained from TFA reaction 

It is a viscous liquid; 
1
H NMR data (CDCl3, 200 MHz,): 

δH 7.30-7.20 (m, 5H, Ar-H), 2.64 (d, 2H, J = 7.4 Hz, H-

2), 2.39 (d, 2H, J = 7.4 Hz, H-9, Ph-CH2-), 1.67-1.49 (m, 

4H, 2x-CH2-, H-3 & H-8), 1.36 (s, 4x-CH2-, 8H); 
13

C 

NMR data (CDCl3, 50 MHz): 
13

C NMR data 

(CD3COCD3, 50 MHz): δC 180.06 (-COOH), 142.83 (Ar-

C-H), 128.36 (Ar-CH), 128.20 (Ar-C-H), 125.54 (Ar-C-

H), 35.92 (-CH2-), 34.00 (-CH2-), 31.44 (-CH2-), 29.65 (-

CH2-), 29.34 (-CH2-), 29.24 (-CH2-), 29.20 (-CH2-), 

29.13 (-CH2-), 28.99 (-CH2-), 24.62 (-CH2-); IR (neat): 

1705.73 cm-1 (-COOH gr.); UV (MeOH) data, λmax: 208 

nm; EIMS data: m/z (%) 234 (5.1), 216 (3.4), 206 (2.0), 

191 (5.5), 165 (3.1), 146 (22.5), 128 (74.3), 113 (8.2), 

105 (21.0), 91 (100; base peak), 73 (47.0). 

 

Characterization of fatty acid derivative, 3b [9-(4-

hydroxyphenyl) nonanoic acid]: It is an off-white needle 

shaped crystal; mp 103 °C; 
1
H NMR data (CDCl3, 200 

MHz,): δH 8.04 (1H, -OH), 6.99 (dd, 1H, J = 8.00 & 2.2 

Hz, H-5′ & H-2′), 6.71 (dd, 1H, J = 1.4 & 8.0 Hz, H-6′), 

2.48 (dd, 2H, J = 7.2 Hz, H-9), 2.30 (dd, 2H, J = 7.4 Hz, 

H-2), 1.69-1.49 (m, 4H, 2x-CH2-, H-3 & H-8), 1.28 (s, 

8H, 4x-CH2-); 
13

C NMR data (CDCl3, 50 MHz): δC 

174.71 (-COOH), 156.16 (Ar-C-OH), 134.14 (Ar-C-C), 

129.97 (2xAr-C-H), 115.80 (2xAr-C-H), 35.58 (Ar-CH2-

), 34.15 (-CH2-CO-), 32.61 (-CH2-), 30.06 (-CH2-), 25.60 

(-CH2-); IR (neat): 3407.6 (-OH), 1714.4 cm-1 (-COOH 

gr.); UV data, λmax (MeOH): 224, 280 nm; EIMS data: 

m/z (%) 250 (40.0) [M]
+
, 232 (15.0) [M

+
-H2O], 206 

(12.0), 186 (11.0), 171 (10.0), 158 (12.0), 143 (13.0), 

137 (35.0), 110 (52.0), 91 (86.0), 69 (100, base peak). 
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Methylation reaction of fatty acid 3b: About 10 mg of 

product 3b was subjected to methylation by using MeOH 

in presence of a catalytic amount of H2SO4 with 

continuous mechanical stirring over a period of 12 hrs. 

The excess solvent was removed by means of rotavapor 

to afford respective methylated product in crude form. 

The scheme of reaction was depicted below in scheme 2. 

 

The product was purified through open silica gel column 

by eluting with binary solvent systems hexane-ethyl 

acetate to afford pure product. The pure product was 

characterized by spectral methods. 

 

Characterization of methylated product of molecule 

4b: It is a light brown solid substance; mp 78-80 °C; 
1
H 

NMR data (200 MHz, CDCl3): δ 7.07 (d, 2H, J = 8.2 Hz, 

H-2′ & H-6′), 6.78 (d, 2H, J = 8.2 Hz, H-3′ & H-5′), 3.71 

(s, 3H, -OCH3), 2.56 (dd, 2H, J = 7.4 Hz, H-9), 2.34 (dd, 

2H, J = 7.4 Hz, H-2), 1.64-1.61 (m, 4H, H-3 & H-9, 2x-

CH2-), 1.33 (s, 8H, 4x-CH2-); 
13

C NMR data: Unable to 

record due to insufficient amount of sample. IR: 3647.7 

(-OH gr.), 1738.1 cm
-1

 (ester >C=O gr.); UV data, λmax 

(MeOH): 224 and 270 nm; EIMS data: m/z (%): 264 

(12.0) [M]
+
, 232 (15.0) [M

+
-OCH3], 204 (7.0) [M

+
-

OCH3-CO], 147 (2.0), 120 (20.0), 107 (100, base peak), 

85 (3.0), 77 (12.0), 69 (10.0). 

 

Characterization of fatty acid 3c [9(3, 4-

dihydroxyphenyl) nonanoic acid]: It is colorless solid; 

mp 100 °C; 
1
H NMR data (CDCl3, 200 MHz): δ 6.77 (d, 

1H, J = 8.0 Hz, H-5′), 6.69 (d, 1H, J = 1.4 Hz, H-2′), 

6.60 (dd, 1H, J = 1.4 & 8.0 Hz, H-6′), 2.48 (dd, 2H, J = 

7.2 Hz, H-9), 2.30 (dd, 2H, J = 7.4 Hz, H-2), 1.69-1.49 

(m, 4H, 2x-CH2-, H-3 & H-8), 1.28 (s, 8H, 4x-CH2-); 
13

C 

NMR data (CDCl3, 50 MHz): δC 175.10 (-COOH), 

159.36 (Ar-C-OH), 145.57 (Ar-C-OH), 143.59 (Ar-C-C), 

130.59 (Ar-C-H), 120.29 (Ar-C-H), 116.14 (Ar-C-H), 

115.79 (Ar-C-H), 35.76 (Ar-CH2-), 34.14 (-CH2-), 32.43 

(-CH2-), 32.43 (-CH2-), 30.95 (-CH2-), 30.16 (-CH2-), 

25.54 (-CH2-); IR (neat): 3364.2 (-OH gr.), 1716.4 cm
-1

 

(-COOH gr.); UV spectral data, λmax (MeOH): 226 and 

280 nm; EIMS data: m/z (%) 266 [M]
+
 (not appeared), 

203 (2.1) [M
+
-(H2O + CO2)], 189 (5.5), 176 (7.2), 165 

(11.5), 152 (67.5), 137 (100), 123 (4.5), 110 (4.3), 91 

(2.5), 81 (8.3), 69 (8.5). 

 

Methylation of fatty acid (3c) [9-(3, 4-

dihydroxyphenyl) nonanoic acid]: A solution of 3c (10 

mg, 0.034 mM) in MeOH along with a catalytic amount 

concentrated H2SO4 was stirred for overnight. The 

reaction was depicted in scheme 1. The excess solvent 

was removed by means of rotavapor to afford a residue. 

Water was poured into it. The product was extracted with 

diethyl ether, dried over anhydrous Na2SO4 and 

concentrated it to yield desired product in crude form. 

The product was passed over short silica gel column and 

eluted with binary solvent system hexane-ethyl acetate. 

The pure product was characterized by spectral means. 

Yield of the product was 90 % approximately. 

 

Characterization of fatty acid (3d) [9-(3, 4-

dihydroxyphenyl) nonanoic acid-demethylation 

occurred]: It is a colorless needle shape crystal (10% 

EtOAc in Hexane, slow evaporation at rt); mp 100 °C; 
1
H NMR data (CDCl3, 200 MHz): δ 6.77 (d, 1H, J = 8.0 

Hz, H-5′), 6.69 (d, 1H, J = 1.4 Hz, H-2′), 6.60 (dd, 1H, J 

= 1.4 & 8.0 Hz, H-6′), 2.48 (dd, 2H, J = 7.2 Hz, H-9), 

2.30 (dd, 2H, J = 7.4 Hz, H-2), 1.69-1.49 (m, 4H, 2x-

CH2-, H-3 & H-8), 1.28 (s, 8H, 4x-CH2-); 
13

C NMR data 

(CDCl3, 50 MHz): δ 175.10 (-COOH), 159.36 (Ar-C-

OH), 145.57 (Ar-C-OH), 143.59 (Ar-C-C), 130.59 (Ar-

C-H), 120.29 (Ar-C-H), 116.14 (Ar-C-H), 115.79 (Ar-C-

H), 35.76 (Ar-CH2-), 34.14 (-CH2-), 32.43 (-CH2-), 32.43 

(-CH2-), 30.95 (-CH2-), 30.16 (-CH2-), 25.54 (-CH2-); IR 

(neat): 3364.2 (-OH gr.), 1716.4 cm-1 (-COOH gr.); UV 

spectrum, λmax (MeOH): 226 and 280 nm. EIMS data: 

m/z (%) 266 [M]
+
 (not appeared), 203 (2.1) [M

+
 - (H2O + 

CO2)], 189 (5.5), 176 (7.2), 165 (11.5), 152 (67.5), 137 

(100, base peak), 123 (4.5), 110 (4.3), 91(2.5), 81 (8.3), 

69 (8.5). 

 

Anti-proliferative activity of TFA reaction products 

on different cancer cell lines by using Sulfo-

rhodamine B (SRB) assay 

The evaluation of anti-proliferative activity of products 

obtained from trifluoro acetylation reaction of naturally 

occurring phenols has been performed against six 

different types of human cancer cell lines such as urinary 

bladder (HT-1376), HT-29 (colon), MDAT-32 (thyroid), 

BDCM (leukaemia), MCF-7 (breast) and ovarian (A-

2780) cancer cell lines and were used to carry out the 

bioassay for cell cytotoxicity using sulfo-rhodamine B 

(SRB) assay at College of Pharmacy, The Ohio State 

University, Ohio, Columbus, USA.
 [26-28] 

The sulfo-

rhodamine B (SRB) cell cytotoxicity assay is one of the 

most widely used methods to detect cell viability. This 

assay is independent of cell metabolic activity. The 

incorporated dye released from stained cells after 

washing is directly proportional to the cell biomass and 

can be measured at 460 nm (Table 1). 

 

Sample preparation. Test samples and control 

(paclitaxel) were dissolved in 100% DMSO to prepare 

stock solutions of 10 mg/ml. Dilutions were prepared 

using 10 % DMSO in water and 100 % water. 

 

Cell culture. urinary bladder (HT-1376), HT-29 (colon), 

MDAT-32) thyroid, BDCM (leukemia), MCF-7 (breast) 

and ovarian (A-2780) cancer cell lines were obtained 

from American Type Culture Collection, Manassas, VA, 

USA. Monolayer cells were cultured using T75 tissue 

culture flasks in Roswell Park Memorial Institute 

medium (RPMI) or Dulbecco’s Modified Eagle Medium 

(DMEM), containing 10 % fetal bovine serum and 1 % 

anti-biotic-anti-mycotic from Gibco. Cells were kept at 

37 °C and in an atmosphere with 5% of CO2. Anti-

proliferative assays. Anti-proliferative activity of test 

samples was evaluated in triplicate on cancer cells, using 

the SRB assay as reported previously in three 

independent experiments (Table 1). 
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CONCLUSION AND SUMMARY OF WORK 

Isolated naturally occurring phenols from the fruit rind of 

Myristica malabarica have been used as subrostrate for 

TFA reaction. These phenols undergo de-acylation 

followed by trifluoro-acetylation with TFA to yield 

dihydroxy trifluoro-acetyl benzenes and respective fatty 

acids. When malabaricones are used as substrates for 

TFA reaction, trifluoro acetylation occurred at ortho 

position to one of the hydroxy groups of malabaricones 

to yield compound (1) as major product (2, 4-dihydroxy 

trifluoro-acetyl benzene) along with trace amount ipso 

product and respective fatty acids. But in the case of acyl 

phenol (AP) or 2, 6-dihydroxy benzene in association 

with acyl group at C-1 position is used as substrate for 

trifluoro-acetylation reaction under similar reaction 

condition, only product (1) has been formed as sole 

product (2, 4-dihydroxy trifluoro-acetyl benzene) along 

with respective fatty acid. It is a regio selective trifluoro 

acetylation of 2, 6-dihydroxy acetophenone or its related 

compounds like malabaricones and acyl phenol. The cell 

cytoxicity of these purified reaction products was 

screened against various human cancer cell lines in 

comparison with paclitaxel as control. It was found that 

compound 1 (2, 4-dihydroxy trifluoro acetyl benzene) 

exhibited anti-proliferative activity at 1.9±0.5, 1.9±0.5, 

3.2±0.5 µM against different human cancer cell lines 

such as colon (HT), leukemia (BDCM) and ovarian 

(A2780) cancer cell lines. 

 

Table 1: Anti-proliferative activity of compounds 1-2 and respective fatty acids 3(a-e) from TFA reaction 

products of naturally occurring phenols isolated from Myristica malabarica against different human cancer cell 

lines using SRB assay. 

Samples 

Anti-proliferative activity of TFA reaction products on different cancer cell lines using sulfo-rhodamine B (SRB) assay 

HT-1376 

Urinary bladder 

HT-29 

Colon 

MDAT32 

Thyroid 

BDCM 

Leukemia 

MCF-7 

Breast 

A2780 

Ovarian 

% Inhi. IC50±SE % Inhi. IC50±SE % Inhi. IC50±SE % Inhi. IC50±SE % Inhi. IC50±SE % Inhi. IC50±SE 

1 <50 - 76.4 1.9 ± 0.5 <50 - 62.0 10.9 ±1.4 <50 - 3.9±0.1 3.9 ± 0.1 

2 <50 - <50 - <50 - <50 - <50 - <50 - 

3a <50 - <50 - <50 - <50 - <50 - <50 - 

3b <50 - <50 - <50 - <50 - <50 - <50 - 

3c <50 - <50 - <50 - <50 - <50 - - - 

3d <50 - <50 - <50 - <50 - <50 - <50 - 

3e <50 - <50 - <50 - <50 - <50 - <50 - 

Ester of 

3(a-e) 
NT - NT - NT - NT - NT - NT - 

C14-acid NT - NT - NT - NT - NT - NT - 

Paclitaxel - 13.17 - 0.051  0.69  0.028  0.028  0.037 

 

SUPPLIMENTARY INFORMATION 

Supplementary information for this paper is available in 

ANNEXURE 1. 
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Entry No. Legendary tittle 

Figure S1 
1
H NMR spectrum (CD3COCD3, 200 MHz) of compound 1 (2, 4-dihydroxy trifluoro-acetophenone) 

Figure S2 
13

C NMR spectrum (CD3COCD3, 50 MHz) of compound 1 (2, 6-dihydroxy trifluoro-acetophenone)
 

Figure S3 
19

F NMR spectrum (CDCl3, 470 MHz) of compound 1 (2, 6-dihydroxy trifluoro-acetophenone
 

Figure S4 UV spectrum (MeOH) of compound 1 (2, 4-dihyroxy trifluoro-acetophenone) 

Figure S5 IR spectrum (KBr) spectrum of compound 1 (2, 4-dihyroxy trifluoro-acetophenone) 

Figure S6 EIMS of compound 1 (2, 4-dihyroxy trifluoro-acetophenone) 

Figure S7 
1
H NMR spectrum (CD3COCD3, 200 MHz) of compound 2 very trace amount (2, 6-dihydroxy trifluoro-

acetophenone) 

Figure S8 Expansion of 
1
H NMR spectrum (CD3COCD3, 200 MHz) of compound 2 (2, 6-dihydroxy trifluoro-acetophenone) 

Figure S9 
13

C NMR spectrum (CD3COCD3, 50 MHz) of compound 2 (2, 6-dihydroxy trifluoro-acetophenone) 

Figure S10 
19

F NMR spectrum (CD3COCD3, 125 MHz) of compound 2 (2, 6-dihyroxy trifluoro-acetophenone)
 

Figure S11 UV spectrum (MeOH) of compound 1 (2, 4-dihyroxy trifluoro-acetophenone)
 

Figure S12 IR spectrum (KBr) spectrum of compound 2 (2, 6-dihyroxy trifluoro-acetophenone) 

Figure S13 Mass spectrum of compound 2 (2, 4-dihyroxy trifluoro-acetophenone) 

Figure S14 
1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3a (phenyl nonanoic acid) 

Figure S15 
1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3a (phenyl nonanoic acid) 

Figure S16 
13

C NMR spectrum (CDCl3, 500 MHz) of compound 3a (phenyl nonanoic acid) 

Figure S17 IR spectrum (KBr) spectrum of compound 3a (phenyl nonanoic acid) 

Figure S18 UV spectrum (MeOH) of compound 3a (phenyl nonanoic acid) 

Figure S19 Mass spectrum of compound 3a (phenyl nonanoic acid) 

Figure S20 
1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3b [9(3-hydroxy phenyl) nonanoic acid) 

Figure S21 
13

C NMR spectrum (CD3COCD3, 50 MHz) of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

Figure S22 UV spectrum (MeOH) of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

Figure S23 IR spectrum (KBr) spectrum of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

Figure S24 EIMS spectrum of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

Figure S25 
1
H NMR spectrum (CDCl3, 50 MHz) methyl ester of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

Figure S26 UV spectrum (MeOH) methyl ester of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

Figure S27 IR spectrum (KBr) spectrum of methyl ester of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

Figure S28 EIMS spectrum of compound 3b [9 (3-hydroxy phenyl) nonanoic acid] 

Figure S29 
1
H NMR spectrum (CDCl3, 500 MHz) of compound 3c [9(3, 4-dihydoxy phenyl) nonanoic acid] 

Figure S30 
Expansion of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic 

acid] 

Figure S31 Expansion of 
1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3c [9(3, 4-dihydoxy phenyl) nonanoic acid] 

Figure S32 
13

C NMR spectrum (CD3COCD3, 125 MHz) of compound 3c [9(3, 4-dihydoxy phenyl) nonanoic acid] 

Figure S33 UV spectrum (MeOH) of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S34 UV spectrum (in MeOH) methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S35 EIMS of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S36 
1
H NMR spectrum of methyl ester of compound 3c [9 (3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S37 UV MeOH) spectrum of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic] 
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Figure S38 IR spectrum (KBr) of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S39 
1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3d [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S40 
13

C NMR spectrum (CD3COCD3, 50 MHz) of compound 3d [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S41 UV spectrum (MeOH) of methyl ester of compound 3e [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S42 
1
H NMR spectrum of compound 3e (nonanoic acid) 

Figure S43 EIMS spectrum of methyl ester of compound 3d [9(3, 4-dihydroxy phenyl) nonanoic acid] 

Figure S44 
13

C NMR (CDCl3, 50 MHz) spectrum of compound 3e (nonanoic acid) 

Figure S45 
1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone D cleaved with TFA acid 

Figure S46 
1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone D cleaved with TFA acid 

Figure S47 
1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C cleaved with TFA acid 

Figure S48 
1
H NMR spectrum of methyl ester of compound 3e (nonanoic acid) 

Figure S49 
13

C NMR (CDCl3, 50 MHz) spectrum of compound 3e (nonanoic acid) 

Figure S50 UV spectrum (MeOH) of compound 3e (nonanoic acid) 

Figure S5 IR spectrum (KBr) of compound 3e (nonanoic acid 

Figure S52 EIMS spectrum of methyl ester of compound 3e (nonanoic acid) 

Figure S53 
1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone B and its crude TFA reaction products 

Figure S54 
Stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA reaction products in crude 

form (CD3COCD3, 500 MHz) 

Figure S55 
Expansion of stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA reaction products 

in crude form (CD3COCD3, 500 MHz) 

Figure S56 
Expansion of stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA reaction products 

in crude form (CD3COCD3, 500 MHz) 

Figure S57 
Expansion of stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 125 MHz) and its TFA reaction products 

(CD3COCD3, 125 MHz) 

Figure S58 
Expansion of stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 125 MHz) and its TFA reaction products 

(CD3COCD3, 125 MHz) 

Figure S59 
Stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA reaction products in crude 

form (CD3COCD3, 500 MHz) 

Figure S60 
Expansion 

1
H NMR stacking plot of malabaricone C (CDCl3, 500 MHz) and its crude TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S61 
Expansion 

1
H NMR stacking plot of malabaricone C (CDCl3, 500 MHz) and its crude TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S62 
1
H NMR spectra of stacking plot of malabaricone D (CDCl3, 500 MHz) and its crude TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S63 
Expansion of 

1
H NMR spectra of stacking plot of malabaricone D (CDCl3, 500 MHz) and its crude TFA reaction 

products (CD3COCD3, 500 MHz) 

Figure S64 
Expansion of 

1
H NMR spectra of stacking plot of malabaricone D (CDCl3, 500 MHz) and its crude TFA reaction 

products (CD3COCD3, 500 MHz) 

Figure S65 
Stacking plot 

1
H NMR spectra of crude TFA reaction products of malabaricone D (CD3COCD3, 500 MHz) and 

malabaricone D (CDCl3, 500 MHz) 

Figure S66 
Expansion stacking plot 

1
H NMR spectra of crude TFA reaction products of malabaricone D (CD3COCD3, 500 

MHz) and malabaricone D (CDCl3, 500 MHz) 

Figure S67 
Expansion of stacking plot 

1
H NMR spectra of crude TFA reaction products of malabaricone D (CD3COCD3, 500 

MHz) and malabaricone D (CDCl3, 500 MHz) 

Figure S68 
Stacking plot of 

1
H NMR spectrum of acyl phenol (CD3COCD3, 500 MHz) and its crude TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S69 
Expansion stacking plot of 

1
H NMR spectrum of acyl phenol (CD3COCD3, 500 MHz) and its crude TFA reaction 

products (CD3COCD3, 500 MHz) 

Figure S70 
Stacking plot of 

13
C NMR spectrum of acyl phenol (CD3COCD3, 125 MHz) and its crude TFA reaction products 

(CD3COCD3, 125 MHz) 

Figure S71 
Expansion of stacking plot of 

13
C NMR spectrum of acyl phenol (CD3COCD3, 125 MHz) and its crude TFA 

reaction products (CD3COCD3, 125 MHz) 

Figure S72 
Expansion of stacking plot of 

13
C NMR spectrum of acyl phenol (CD3COCD3, 125 MHz) and its crude TFA 

reaction products (CD3COCD3, 125 MHz) 

Figure S73 
13

C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction products of acyl phenol 

Figure S74 Expansion of 
13

C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction products of acyl phenol
 

Figure S75 Expansion of 
13

C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction products of acyl phenol 

Figure S76 
1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of acyl phenol 
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Figure S77 Expansion of 
1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of acyl phenol 

Figure S78 Expansion of 
1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of acyl phenol 

Figure S79 
1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction product of acyl phenol 

Figure S80 
13

C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction product of acyl phenol 

Figure S81 Expansion of 
13

C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction product of acyl phenol 

Figure S82 
1
H NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction product of acyl phenol 

Figure S83 Expansion of 
1
H NMR spectrum (CD3COCD3, 500 MHz) of crude TFA reaction products of malabaricone C 

Figure S84 
13

C NMR spectrum (CD3COCD3, 125 MHz) of 9(4-hydroxy phenyl) nonanoic acid 

Figure S85 
1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of malabaricone C 

Figure S86 Expansion of 
1
H NMR spectrum (CD3COCD3, 500 MHz) of crude TFA reaction products of malabaricone C 

Figure S87 Expansion of 
1
H NMR spectrum (CD3COCD3, 500 MHz) of crude TFA reaction products of malabaricone C 

Figure S88 Expansion of 
1
H NMR spectrum (CD3COCD3, 500 MHz) of crude TFA reaction products of malabaricone C 

Figure S89 
Stacking plot of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C and its crude TFA reaction 

products 

Figure S90 
Expansion of stacking plot of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C and its crude TFA 

reaction products 

Figure S91 
Expansion of stacking plot of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C and its crude TFA 

reaction products 

Figure S92 
Stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone B and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S93 
Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone B and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S94 
Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone B and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S95 
Stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone C and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S96 
Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone C and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S97 
Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone C and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S98 
Stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone D and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S99 
Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone D and its TFA reaction products 

(CD3COCD3, 500 MHz) 

Figure S100 Graphical abstract 
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Figure S1: 

1
H NMR spectrum (CD3COCD3, 200 MHz) of compound 1 (2, 4-dihydroxy trifluoro-acetophenone). 

 

 
Figure S2: 

13
C NMR spectrum (CD3COCD3, 50 MHz) of compound 1 (2, 6-dihydroxy trifluoro-acetophenone). 
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Figure S3: 

19
F NMR spectrum (CDCl3, 470 MHz) of compound 1 (2, 6-dihydroxy trifluoro-acetophenone. 

 

 
Figure S4: UV spectrum (MeOH) of compound 1 (2, 4-dihyroxy trifluoro-acetophenone). 
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Figure S5: IR spectrum (KBr) spectrum of compound 1 (2, 4-dihyroxy trifluoro-acetophenone). 

 

 
Figure S6: EIMS of compound 1 (2, 4-dihyroxy trifluoro-acetophenone). 
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Figure S7: 

1
H NMR spectrum (CD3COCD3, 200 MHz) of compound 2 very trace amount (2, 6-dihydroxy 

trifluoro-acetophenone). 

 
Figure S8: Expansion of 

1
H NMR spectrum (CD3COCD3, 200 MHz) of compound 2 (2, 6-dihydroxy trifluoro-

acetophenone). 
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Figure S9: 

13
C NMR spectrum (CD3COCD3, 50 MHz) of compound 2 (2, 6-dihydroxy trifluoro-acetophenone) 

 
Figure S10: 

19
F NMR spectrum (CD3COCD3, 125 MHz) of compound 2 (2, 6-dihyroxy trifluoro-acetophenone). 
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Figure S11: UV spectrum (MeOH) of compound 1 (2, 4-dihyroxy trifluoro-acetophenone). 

 
Figure S12: IR spectrum (KBr) spectrum of compound 2 (2, 6-dihyroxy trifluoro-acetophenone). 
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Figure S13: Mass spectrum of compound 2 (2, 4-dihyroxy trifluoro-acetophenone). 

 

 
Figure S14: 

1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3a (phenyl nonanoic acid). 
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Figure S15: 
1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3a (phenyl nonanoic acid). 

 

 
Figure S16: 

13
C NMR spectrum (CDCl3, 500 MHz) of compound 3a (phenyl nonanoic acid). 

 

 
Figure S17: IR spectrum (KBr) spectrum of compound 3a (phenyl nonanoic acid). 
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Figure S18: UV spectrum (MeOH) of compound 3a (phenyl nonanoic acid). 

 

 
Figure S19: Mass spectrum of compound 3a (phenyl nonanoic acid). 
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Figure S20: 

1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3b [9(3-hydroxy phenyl) nonanoic acid] 

 

 
Figure S21: 

13
C NMR spectrum (CD3COCD3, 50 MHz) of compound 3b [9(3-hydroxy phenyl) nonanoic acid]. 
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Figure S22: UV spectrum (MeOH) of compound 3b [9(3-hydroxy phenyl) nonanoic acid]. 

 

 
Figure S23: IR spectrum (KBr) spectrum of compound 3b [9(3-hydroxy phenyl) nonanoic acid]. 
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Figure S24: EIMS spectrum of compound 3b [9(3-hydroxy phenyl) nonanoic acid]. 

 

 
Figure S25: 

1
H NMR spectrum (CDCl3, 50 MHz) methyl ester of compound 3b [9(3-hydroxy phenyl) nonanoic 

acid]. 
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Figure S26: UV spectrum (MeOH) methyl ester of compound 3b [9(3-hydroxy phenyl) nonanoic acid]. 

 

 
Figure S27: IR spectrum (KBr) spectrum of methyl ester of compound 3b [9(3-hydoxy phenyl) nonanoic acid]. 

 

http://www.ejbps.com/


www.ejbps.com        │        Vol 11, Issue 12, 2024.         │          ISO 9001:2015 Certified Journal        │ 

 

 

Bauri et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

 

248 

 
Figure S28: EIMS spectrum of compound 3b [9(3-hydroxy phenyl) nonanoic acid]. 

 

 
Figure S29: 

1
H NMR spectrum (CDCl3, 500 MHz) of compound 3c [9(3, 4-dihydoxy phenyl) nonanoic acid]. 
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Figure S30: Expansion of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3c [9(3, 4-dihydroxy phenyl) 

nonanoic acid]. 

 

 
Figure S31: Expansion of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3c [9(3, 4-dihydoxy phenyl) 

nonanoic acid]. 
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Figure S32: 

13
C NMR spectrum (CD3COCD3, 500 MHz) of compound 3c [9(3, 4-dihydoxy phenyl) nonanoic 

acid]. 

 

 
Figure S33: UV spectrum (MeOH) of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid]. 
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Figure S34: UV spectrum (in MeOH) methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid]. 

 

 
Figure S35: EIMS of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid]. 
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Figure S36: 

1
H NMR spectrum of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid]. 

 

 
Figure S37: UV MeOH) spectrum of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic]. 
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Figure S38: IR spectrum (KBr) of methyl ester of compound 3c [9(3, 4-dihydroxy phenyl) nonanoic acid]. 

 

 
Figure S39: 

1
H NMR spectrum (CD3COCD3, 500 MHz) of compound 3d [9(3, 4-dihydroxy phenyl) nonanoic 

acid]. 
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Figure S40: 

13
C NMR spectrum (CD3COCD3, 50 MHz) of compound 3d [9(3, 4-dihydroxy phenyl) nonanoic 

acid]. 

 

 
Figure S41: UV spectrum (MeOH) of methyl ester of compound 3e [9(3, 4-dihydroxy phenyl) nonanoic acid]. 
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Figure S42: IR spectrum (KBr) of methyl ester of compound 3d [9(3, 4-dihydroxy phenyl) nonanoic]. 

 

Figure S43: EIMS spectrum of methyl ester of compound 3d [9(3, 4-dihydroxy phenyl) nonanoic acid]. 
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Figure S44: 

1
H NMR spectrum (CDCl3, 500 MHz) of malabaricone D cleaved with TFA acid. 

 

 
Figure S45: 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone D cleaved with TFA acid. 
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Figure S46: 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone D cleaved with TFA acid. 

 

 
Figure S47: 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C cleaved with TFA acid. 
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Figure S48: 

1
H NMR spectrum of methyl ester of compound 3e (nonanoic acid). 

 

 
Figure S49: 

13
C NMR (CDCl3, 50 MHz) spectrum of compound 3e (nonanoic acid). 
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Figure S50: UV spectrum (MeOH) of compound 3e (nonanoic acid) 

 

 
Figure S51: IR spectrum (KBr) of compound 3e (nonanoic acid). 
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Figure S52: EIMS spectrum of methyl ester of compound 3e (nonanoic acid). 

 

 
Figure S53: 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone B and its crude TFA reaction products. 
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Figure S54: Stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA reaction 

products in crude form (CD3COCD3, 500 MHz), 

 

 
Figure S55: Expansion of stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA 

reaction products in crude form (CD3COCD3, 500 MHz). 

http://www.ejbps.com/


www.ejbps.com        │        Vol 11, Issue 12, 2024.         │          ISO 9001:2015 Certified Journal        │ 

 

 

Bauri et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

 

262 

 
Figure S56: Expansion of stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA 

reaction products in crude form (CD3COCD3, 500 MHz). 

 

 
Figure S57: Stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 125 MHz) and its TFA reaction 

products in crude form (CD3COCD3, 125 MHz). 
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Figure S58: Expansion of stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 125 MHz) and its TFA 

reaction products (CD3COCD3, 125 MHz). 

 

 
Figure S59: Stacking plot of 

1
H NMR spectra of malabaricone B (CDCl3, 500 MHz) and its TFA reaction 

products in crude form (CD3COCD3, 500 MHz). 
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Figure S60: Expansion 

1
H NMR stacking plot of malabaricone C (CDCl3, 500 MHz) and its crude TFA reaction 

products (CD3COCD3, 500 MHz). 

 

 
Figure S61: Expansion 

1
H NMR stacking plot of malabaricone C (CDCl3, 500 MHz) and its crude TFA reaction 

products (CD3COCD3, 500 MHz). 
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Figure S62: 

1
H NMR spectra of stacking plot of malabaricone D (CDCl3, 500 MHz) and its crude TFA reaction 

products (CD3COCD3, 500 MHz). 

 

 
Figure S63: Expansion of 

1
H NMR spectra of stacking plot of malabaricone D (CDCl3, 500 MHz) and its crude 

TFA reaction products (CD3COCD3, 500 MHz). 
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Figure 

S64: Expansion of 
1
H NMR spectra of stacking plot of malabaricone D (CDCl3, 500 MHz) and its crude TFA 

reaction products (CD3COCD3, 500 MHz). 

 

 
Figure S65: Stacking plot 

1
H NMR spectra of crude TFA reaction products of malabaricone D (CD3COCD3, 500 

MHz) and malabaricone D (CDCl3, 500 MHz). 
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Figure S66: Expansion stacking plot 

1
H NMR spectra of crude TFA reaction products of malabaricone D 

(CD3COCD3, 500 MHz) and malabaricone D (CDCl3, 500 MHz). 

 

 
Figure S67: Expansion of stacking plot 

1
H NMR spectra of crude TFA reaction products of malabaricone D 

(CD3COCD3, 500 MHz) and malabaricone D (CDCl3, 500 MHz). 
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Figure 68: Stacking plot of 

1
H NMR spectrum of acyl phenol (CD3COCD3, 500 MHz) and its crude TFA reaction 

products (CD3COCD3, 500 MHz). 

 

 
Figure 69: Expansion stacking plot of 

1
H NMR spectrum of acyl phenol (CD3COCD3, 500 MHz) and its crude 

TFA reaction products (CD3COCD3, 500 MHz). 
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Figure 70: Stacking plot of 

13
C NMR spectrum of acyl phenol (CD3COCD3, 125 MHz) and its crude TFA 

reaction products (CD3COCD3, 125 MHz). 

 

 
Figure 71: Expansion of stacking plot of 

13
C NMR spectrum of acyl phenol (CD3COCD3, 125 MHz) and its crude 

TFA reaction products (CD3COCD3, 125 MHz). 
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Figure 72: Expansion of stacking plot of 

13
C NMR spectrum of acyl phenol (CD3COCD3, 125 MHz) and its crude 

TFA reaction products (CD3COCD3, 125 MHz). 

 

 
Figure S73: 

13
C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction products of acyl phenol. 
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Figure 74: Expansion of 

13
C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction products of acyl phenol. 

 

 
Figure 75: Expansion of 

13
C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction products of acyl phenol. 
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Figure 76: 

1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of acyl phenol. 

 

 
Figure 77: Expansion of 

1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of acyl phenol. 
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Figure 78: Expansion of 

1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of acyl phenol. 

 

 
Figure S79: 

1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction product of acyl phenol. 
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Figure S80: 

13
C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction product of acyl phenol. 

 

 
Figure S81: Expansion of 

13
C NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction product of acyl phenol. 
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Figure S82: 

1
H NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction product of acyl phenol. 

 

 
Figure S83: 

1
H NMR spectrum (CDCl3, 125 MHz) of crude TFA reaction product of acyl phenol. 
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Figure S84: 

13
C NMR spectrum (CD3COCD3, 125 MHz) of [9(4-hydroxy phenyl) nonanoic acid]. 

 

 
Figure S85: 

1
H NMR spectrum (CDCl3, 500 MHz) of crude TFA reaction products of malabaricone C. 
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Figure S86: Expansion of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of crude TFA reaction products of 

malabaricone C. 

 

 
Figure S87: Expansion of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of crude TFA reaction products of 

malabaricone C. 
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Figure S88: Expansion of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of crude TFA reaction products of 

malabaricone C. 

 

 
Figure S89: Stacking plot of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C and its crude TFA 

reaction products. 
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Figure S90: Expansion of stacking plot of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C and its 

crude TFA reaction products. 

 

 
Figure S91: Expansion of stacking plot of 

1
H NMR spectrum (CD3COCD3, 500 MHz) of malabaricone C and its 

crude TFA reaction products. 
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Figure S92: Stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone B and its TFA reaction 

products (CD3COCD3, 500 MHz). 

 

 
Figure S93: Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone B and its TFA 

reaction products (CD3COCD3, 500 MHz). 
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Figure S94: Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone B and its TFA 

reaction products (CD3COCD3, 500 MHz). 

 

 
Figure S95: Stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone C and its TFA reaction 

products (CD3COCD3, 500 MHz). 
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Figure S96: Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone C and its TFA 

reaction products (CD3COCD3, 500 MHz). 

 

 
Figure S97: Expansion of stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone C and its TFA 

reaction products (CD3COCD3, 500 MHz). 
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Figure S98: Stacking plot of 

1
H NMR spectra (CDCl3, 500 MHz) of malabaricone D and its TFA reaction 

products (CD3COCD3, 500 MHz). 

 

 
Figure S99: Expansion of stacking plot of 1H NMR spectra (CDCl3, 500 MHz) of malabaricone D and its TFA 

reaction products (CD3COCD3, 500 MHz). 
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Figure S100: Graphical abstract. 
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