
CHAPTER Ill 

REACTION OF 2-BROM0-3-KETO TRITERPENOIDS: DEOXYGENATION AND 

SIMULTANEOUS DEB ROMINA TION BY HUANG-MINLON REDUCTION 

CONDITION 

INTRODUCTI00J 

The Wolff-Kishner reduction in organic synthesis are very common in which 

carbonyl groups are usually converted to methyls and methylenes with hydrazine 

hydrate in the presence of a strong base at elevated temperature (about 200° C) for hours 

[58-62]. But simultaneous reduction and debromination by this procedure of a

haloketones is not yet reported so far. As the author used Wolff-Kishner reduction, it is 

customary to give a brief literature on the concerned ttransformation. 

Furrow et al. [63] reported that N-tert-butyldimethylsilylhydrazones also reduce 

carbonyl compounds to methylenes in a very good yield. 

Moffett et al. [64] reported that generally a keto group at C-11 of steroids is not 

removed by the Wolff-Kishner reduction. Huang-Minion reported that the 11-keto is not 

attacked in three steroids subjected to his modified procedure. Moffett et al. found that 

under the proper conditions the \\-keto group can be removed in good yields by Wolff

Kishner reduction. Methyl 3a-acetoxy-ll-ketocholate and 3a-acetoxy-11-keto-24,24-

diphenyl-~ 23
- cholene have been subjected to this procedure. In each case the only 

product isolated was the normal de-oxo compounds, lithocholic acid in the former case 

and Ja-hydroxy-24,24-diphenyk\23 -cholene in the latter. 

Szendi et al. [65J reported that 1,5-hydride shift takes place by heating (20R)-

3B. 20,26-trihydroxy-27 -norcholest-5-en-22-one (I) with hydrazine hydrate and KOH at 

160°C by Wolff-Kishner reduction and completely converted the steroid to a 

diastereoisomeric mixture of the ne\v (20R,22RS)-27-norcholest-5-ene-3-beta.20,22-

triols (II). Exclusive formation ofiJ suggests that the expected Woltf-Kishner reduction 

to a methylene group at the C-22 ketone in I was diverted to the C-26 position by a 1.5-

hydridc shift. 
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Wolfson et al. [66] tound that glycerol's promising physical and chemical 

properties make it an ideal reaction medium for various catalytic and non-catalytic 

organic syntheses. Specifically, it has a high boiling point and negligible vapour 

pressure, it is compatible with most organic and inorganic compounds and it does not 

require special handling or storage. Finally, glycerols were successfully employed as a 

versatile and alternative green solvent in a variety of organic reactions and synthetic 

methodologies and in all of them high product conversions and selectivities were 

achieved. It reduc1~d carbonyl compound to methelene in a greener approach using 

glycerol as a solvent using Wolff-Kishner reaction. 

Panquet et al. [67] suggested that similar types of reduction can be achieved in 

household microwave with significant decreases in reaction time for organic reactions. 

This procedure is very much acceptable because it required mild experimental 

conditions. 
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In continuation to the studies on the reaction of 2-bromo-3-ketotriterpenoids 

and in order to see the effect of a-halogen atom/atoms on the reduction of carbonyl 

compound by Wolff-Kishner or modified Wolff-Kishner methods. recentlv the author 

has carried out studies on the reduction of 2cx-bromo-3-ketotriterpenoids by using 

Huang-Minion modified Wolff-Kishner reduction. taking 2cx-bromo-3-keto compounds 



of pentacyclic triterpenoids of lupane and friedelin skeletons. Contrary to our 

expectation, the author observed that there is simultaneous deoxygenation and 

debromination in the process. Similar results were observed for all the bromoketones 

used in the present investigation. 

Although there exists a number of methods for dehalogenation processes [68-

70], reduction involving deoxygenation accompanied by dehalogenation of a

haloketones is not yet reported so far. 

In order to examine the effect of bromine atom on the Wolff-Kishner reduction 

of a a-bromo ketone (monobromo and dibromo ), the author investigated the said 

reduction on 2,,2-dibromo and 2/4a-monobromo-3-keto triterpenoids taking 2a

bromolupanone 1_1, 2,2-dibromolupanone 1]_, 2a-bromofriedelin 20 and 4a

bromofriedelin 2 iL as model compounds. 

Wolff-Kishner reduction of2a-bromolupanone ( 12): Isolation of lupane (22) 

Reduction of 2a-bromolupanone 11 with Wolff-Kishner reagent in the usual 

manner (see experimental) afforded a single compound which was chromatographed 

over a column of silica gel. The chromatogram on elution with petroleum ether: ethyl 

acetate (4:1) fumished a white solid which was purified by crystallization from a 

mixture of chloroform and methanol to obtain tine crystals, analysed for C30H52, m.p. 

186-88°C. It did not respond to the Beilstein test for halogen and also the TNM test for 

unsaturation indicating the absence of both of them. The IR spectrum (Fig. 24) of the 

compound showed no characteristic absorption. The mass spectrum showed molecular 

ion peak at m/z 412 [M( PMR spectrum of the compound was found identical with 

that of lupane 22 [71 ]. Thus from the spectral data and b_y comparison with an authentic 

specimen (mixed m.p .. Co-IR. Co-TLC) the compound was assigned as lupane 22 (Lit 

[72] m.p. 188°C, [u]0 -7.)0
). 

Wolff-Kishner reduction of 2.2-dibromolupanone ( !lt Isolation of lupane (22) 

Wolff-Kishner reduction of 2,2-dibromolupanone ll in the usual manner (see 

experimental) afforded a single compound. The compound was purified by column 

chromatography. Crystallisation of the product from a mixture of chloroform and 
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methanol furnished a needle shaped crystals. analysed for CoH,:. rn.p. 186-88uC. [a]n-

7.20. It did not respond to the Beilstein test for halogen and also the TNM test for 

unsaturation indicating the absence of both of them. The IR spectrum (Fig. 24) of the 

compound show~;:d no characteristic absorption for functional groups. PMR spectrum of 

the compound was found identical with that of lupane 2_1 f71 ]. Thus from spectral data 

and by comparison with an authentic specimen (mixed m.p .. Co-IR. Co-TLC) it was 

assigned as lupane 22 (Lit. [72] m.p. 188°C, [a]n -7.5'\ 
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Wolff-Kishner reduction of 2a-bromofriedelin ( 20) : Isolation of friedelane (23) 

Wolff-Kishner reduction of 2a-bromofriedeline 20 in the usual manner (see 

experimental) afforded a single compound. The compound was purified by column 

chromatography. Crystallization of the product from a mixture of chloroform and 

methanol furnished a needle shaped crystals of a compound analysed for C30H52, m.p. 

248-50°C, [a]n+21.2°. It did not respond to the Beilstein test for halogen and also the 

TNM test for unsaturation indicating the absence of both ofthem. TheIR spectrum (Fig. 

25) of the compound showed no characteristic absorption for functional groups. PMR 

spectrum of the compound was found identical with that of friedelane 23. Thus from 

spectral data and by comparison with an authentic specimen (mixed m.p., Co-IR, Co

TLC) of friedelane it was assigned as friedelane 23 (Lit. [73] m.p. 251-52°C, [ a]0 

+22.0°). 
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Wolff-Kishner reduction of 4a-bromofriedelin (21) : Isolation of friedelane (23) 

Wolff-Kishner reduction of 4a-bromofriedeline £1 in the usual manner (see 

experimental) afforded a single compound. The compound was purified by column 

chromatography. Crystallisation of the product from a mixture of chloroform and 

methanol furnished a needle shaped crystals of a compound analysed for C30H52, m.p. 

248-50°C, [a] 0 +21.2°. It did not respond to the Beilstein test for halogen and also the 

TNM test for unsaturation indicating the absence of both ofthem. TheIR spectrum (Fig. 

25) of the compound showed no characteristic absorption for functional groups. PMR 

spectrum of the compound was found identical with that of friedelane 23. Thus from 

spectral data and by comparison with an authentic specimen (mixed m.p., Co-IR, Co

TLC) of friedelane it was assigned as friedelane 23 (Lit. [73] m.p. 251-52°C, [a]0 

+22.0°). 
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BIOCIDAL ACTIVITY OF THE PREPARED DERIVATIVES WITH RESPECT TO 

THEIR PRECURSORS 

The search for compounds with antimicrobial activity has gained increasing 

importance in recent times, due to worldwide growing concern about the alarming 

increase in the rat~~ of infection by antibiotic-resistance microorganisms. However, there 

has also been a rising interest in the research for natural products from plants for the 

discovery of new antimicrobial and antioxidant agents in the last three decades and in 

recent times [74]. More so, many of these plants have been known to synthesize active 

secondary metabolites such as phenolic compound [75-78] found in essential oils which 

established potent insecticidal [79] and antimicrobial activities, which indeed has 

formed the basis for their applications in some pharmaceuticals, alternative medicines 

and natural therapies [80-811. Herbal and natural products have been used in folk 

medicine for centuries throughout the world. There has been renewed interest in 

screening higher plants for novel biologically active compounds, particularly those that 

effectively intervene in human ailments [82]. On the basis of the above and in 

continuation of our interest directed towards the transformative reaction of isolated 

triterpenoids from medicinal plants as well as on their prepared derivatives along with 

studies on their anltimicrobial and phytotoxic activity, the present work was undertaken. 

In this present work the in vitro antifungal, antibacterial activities and the 

phytotoxicity of the prepared triterpenoid derivatives have been studied with respect to 

their bromo-keto precursors. Five different fungal pathogens namely. Colletrichum 

gloeosporioides, Fusarium equisitae, Curvularia eragrostidies, Alterneria alternata and 

Colletotrichum camelliae were used for the antifungal study. For antibacterial study 

Escherichia Coli, Bacillus subtilis. Staph_vlococcus aureus, Pseudomonas aeruginosa 

were used as bacterial pathogen. Suitable strains of these organisms were procured from 

the microbiology laboratory of our institute (for details see experimental). The results of 

antimicrobial data are summarized in Table 2. l\.ll compounds show the moderate to 

good activity against bacteria and fungi except VII and VIII. The results of 

phytotoxicity against different derivatives are shov>ed in Table 3. 
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Table 2: Antimicrobial activity of the prepared derivatives with respect to their 

Qrecursors 

Compounds Bacteria Fungi 

(Zone of inhibition in em) (Zone of inhibition in em) 

A B c D E F c; H 

0.6 NP 0.7 NP 0.6 0.5 NP 0.5 NP 

Ia 0.6 NP 0.7 NP 0.6 0.5 NP 0.5 NP 

II NP NP 0.7 NP 0.5 NP 0.6 0.6 0.6 

II a NP NP 0.8 NP 0.5 NP 0.6 0.6 0.6 

III 0.6 0.6 NP 0.7 0.7 NP 0.6 0.5 0.6 

lila 0.6 0.6 NP 0.6 0.7 NP 0.6 0.5 NP 

IV 0.7 NP 0.7 NP 0.7 0.6 NP 0.6 NP 

v NP NP 0.7 NP 0.6 NP 0.6 0.6 0.6 

VI 0.6 0.6 NP 0.7 0.7 NP 0.7 0.6 0.7 

VII 

VIII 

NP - Not prominent. A - Bacillus suhtilis. B - Escherichia coli, C - Staphylococcus 

aureus, D - Pseudomonas aeruginosa E - Colletrichum gloeosporioides. F - Fusarium 

equisitae, G - Curvularia eragrostidies, 1-1 - Alterneria alternate and I - Colletotrichum 

camelliae, I - 2-bromolupanone. Ia - 2.2-dibromolupanone, II - methyl 2a

bromodihydrobetulonate, lla - methyl 2,2-dibromodihydrobetulonate, Ill - 2a

bromofriedelin, Ilia - 4a-bromofriedelin. IV - lupanone. V - methyl dihydrobetulonate, 

VI - friedelin. VII- lupane and VIII - friedelant:. 



Table 3: Result of Qhytotoxicitv of the comQounds based on the length {em} of 

roots and shoots after 7 days. 

Comp. Seeds Concentration R.L.(cm) S.L.(cm) 

Control GM. 0.83 GM, 0.41 

I,Ia/IV Rice 100 ppm GM, 0.61/0.62 GM, 0.36/0.37 

250 ppm GM, 0.52/0.53 GM, 0.25/0.26 

500 ppm GM, 0.34/0.34 GM, 0.16/0.17 

Control GM, 3.41 GM. 1.81 

I,Ia/IV Wheat 100 ppm GM. 3.32/3.33 GM, 1.61/1.63 

250 ppm GM, 3.27/3.28 GM, 1.4811.49 

500 ppm GM, 3.18/3.19 GM, 1.36/1.36 

Control GM, 2.63 GM, 1.64 

l,Ia/IV Pea 100 ppm GM, 2.42/2.43 GM, 1.44/1.45 

250 ppm GM, 2.21/2.22 GM. 1.37/1.38 

500 ppm GM, 2.08/2.09 GM. 1.33/1.35 

Control GM. 0.72 GM. 0.33 

II,Ila/V Rice 100 ppm GM, 0.65/0.66 GM, 0.28/0.28 

250 ppm GM. 0.49/0.50 GM. 0.22/0.23 

500 ppm GM, 0.40/0.42 GM. 0.18/0.19 

Control GM. 3.21 CiM. 1.62 

ILlla/V Wheat 100 ppm GM, 3.0 I /3.05 CiM. 1.34/1.35 

250 ppm CiM. 2.7712.78 (J!\1, 1.27/1.28 
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500 ppm GM, 2.62/2.63 GM, 1.22/1.23 

Control GM, 2.44 GM, 1.72 

Il,Ila!V Pea 100 ppm GM, 2.32/2.35 GM. 1.69/1.70 

250 ppm GM. 2.21/2.22 GM, 1.41/1.42 

500 ppm GM, 2.12/2.13 GM, 1.23/1.25 

Control GM, 0.71 GM, 0.41 

III, IIIa/V I Rice 100 ppm GM, 0.64/0.65 GM, 0.27/0.28 

250 ppm GM, 0.52/0.53 GM, 0.22/0.23 

500 ppm GM, 0.41/0.44 GM, 0.17/0.18 

Control GM, 2.61 GM, 1.25 

III, lila/VI Wheat 100 ppm GM, 1.49/1.50 GM, 0.82/0.90 

250 ppm GM, 1.33/1.34 GM, 0.74/0.75 

500 ppm GM, 1.22/1.25 GM, 0.53/0.55 

Control GM, 2.41 GM, 1.30 

III, IIIa/V I Pea 100 ppm GM. 1.82/1.86 GM, 0.87/0.81 

250 ppm GM, 1.63/1.66 GM, 0.59/0.60 

500 ppm GM, 1.42/1.43 GM, 0.42/0.43 

Control GM. 0.83 GM. 0.41 

IJia/Vll Rice 100 ppm GM, 0.61/0.92 GM. 0.36/0.49 

250 ppm GM. 0.52/0.98 GM, 0.25/0.52 

500 ppm GM. 0.34/1.04 GM. 0.16/0.59 
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Control CiM, 3..+ I GM. 1.81 

LI I a/VII Wheat 100 ppm GM, 3.32/3.90 GM, 1.61/1.99 

250 ppm GM, 3.27/3.99 GM, 1.48/2.12 

500 ppm GM, 3.18/4.10 GM, 1.36/2.16 

Control GM. 2.63 GM, 1.64 

I,IIa/VII Pea 100 ppm GM, 2.42/2.86 GM, 1.44/1.81 

250 ppm GM, 2.21/2.92 GM, 1.37/1.98 

500 ppm GM, 2.08/2.99 GM , 1.33/2.22 

Control GM, 0.71 GM, 0.41 

Ill,llla/Vlll Rice 100 ppm GM, 0.64/0.82 GM, 0.27/0.59 

250 ppm GM, 0.52/0.88 GM, 0.22/0.62 

500 ppm GM, 0.41/0.94 GM, 0.17/0.79 

Control GM, 2.61 GM. 1.25 

Ili,IIla/VIII Wheat 100 ppm GM, 1.49/2.70 GM, 0.82/1.40 

250 ppm GM, 1.33/2.82 GM. 0.74/1.60 

500 ppm GM, 1.22/2.99 GM. 0.53/1.76 

Control GM. 2.41 GM. 1.30 

III,IIIa/VIII Pea 100 ppm GM, 1.82/2.76 GM. 0.87/1.51 

250 ppm GM, 1.63/2.82 GM. 0.59/1.68 

500 ppm GM, 1.42/2.95 CiM. 0.42/1.76 

GM -Germinated. R.L.- Root length, S.I .. - Shoot length, I - 2-bromolupanone. Ia - 2.2-

dibromolupanone, II - methyl 2a-hromodihydrobetulonate. lla - methyl 22-



dibromodihydrobetulonate. Ill - 2a-bromofriedelin. lila - 4a-bromnfriedelin. IV -

lupanone, V - methyl dihydrobetulonate, VI - friedelin, VII - lupane and VIII -

friedelane. 

CONCLUSION: 

The antibacterial activities of different derivatives were tested against 

Escherichia coli, Bacillus subtilis, Staphylococcus aureus and Pseudomonas 

aeruginosa. The results have been presented in Table 2. From the result it is evident that 

all the compounds were more or less effective against bacterial specimen but 

compounds VII and VIII did not exhibit any activity in comparison to other compounds. 

The antifungal activities of different derivatives were also tested against 

Colletotrichum camelliae, Fu:wrium equiseti, Alternaria alternata, Curvularia 

eragrostidis and Colletotrichum gloeosporioides. The results have been presented in 

Table 2. From the result it is evident that all the compounds were more or less effective 

against fungal specimen and notably compound VII and VIII did not exhibit any activity 

in comparison to other compounds. 

In order to see the phytotoxic activities of the compounds, different solutions of 

the compounds were prepared and applied to check germination of root and shoot. The 

phytotoxic effects of different derivatives on the germination of Triticum aestirium 

(wheat), Oryza sativa (rice) and Pisum sativum (pea) seeds have been summarized in 

Table 3. From the Table 3, it was found that the compounds £-VI inhibited the growths 

of root and shoot in phytotoxicity test and during the same test the growths of root and 

shoot were enhanced by the compound VII and VIII. 

Therefore, the outcome of the investigation not only would enrich the 

understanding of structure with their biological activities among the lupane and 

friedelane type of triterpenoid groups of natural products, but at the same time the result 

would provide a scientific base to the folk medicine culture in the tribal area. 


