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1. INTRODUCTION 

Diabetes is a metabolic disease characterized by a 

chronic hyperglycemia resulting either from a deficiency 

in insulin secretion or an abnormality in the action of 

insulin on the target tissues, or from both them. This 

disease is manifested by symptoms specific to diabetes 

(polyuro-polydipsia syndrome) and by organ damage 

such as the retina, kidneys, coronary arteries, due to the 

toxicity of the acetone produced during a rapid 

degradation of the fats occuring in case of insulin failure 

leading to major hyperglycemia.
[1]

 The trans (-) stilbene 

form is more stable and bioactive. It is generally found 

more abundantly in the different stilbene-producing plant 

species.
[2,3]

 Many pharmacological properties
 
of stilbenes 

have been demonstrated, making resveratrol one of the 

most studied natural substances.
[4-14]

 The discovery of 

resveratrol in wine has contributed to taking a new-look 

at the molecule thanks to its various biological properties 

as anti-carcinogenic, cardio-protective, detoxification of 

drugs, influence on the lifespan of different organisms, 

antioxidant, anti-inflammatory
 

and anti-diabetic.
[15-21]

 

Stilbenes have aroused many interests over the past few 

decades. This study reports the synthesis of new 

molecules derived from stilbenes and study their effect 

on blood glucose in wistar Kyoto rat normoglycemic 

model. 

 

2. MATERIAL AND METHODS  

2.1 Experimental details of the synthesis of molecules  
General: Commercial reagents were used without 

purification. Prior to use, CH3CN, DMSO and Methanol 

were dried using a pure solvent drying system over 

aluminum oxide under an argon atmosphere. All 

anhydrous reactions were carried out under nitrogen 

atmosphere. Analytical thin layer chromatography was 

performed on SDS silica gel 60F254 aluminium plates 

(0.2 mm layer) and was revealed by UV light and/or by 

phosphomolybdic acid. All flash chromatography 

separations were performed with SDS silica gel 60. 

Melting points (mp) were determined on a Tottoli 

apparatus and were uncorrected. Infrared (IR) spectra 

were obtained as neat films and were recorded on Bruker 

Vector 22 spectrophotometer. 1H and 13C spectra were 

recorded in CD3OD or CDCl3 either on a Bruker Avance 

300 or 600 MHz and 75 or 150 MHz, respectively. 

Chemicals shifts (δ) are reported in ppm relative to TMS 

SJIF Impact Factor 7.065 

Research Article 

ISSN 2394-3211 

EJPMR 

 

 

EUROPEAN JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 
 

www.ejpmr.com 

 

ejpmr, 2025, 12(3), 429-435 

ABSTRACT 

The synthesis of stilbene derivatives via the Wittig reaction using Benzyl-triphenyl-phosphonium chloride was 

successfully carried out and seven (7) molecules were obtained. The products were characterized by MS and NMR 

analysis. The effect on blood glucose of its compounds was evaluated on wistar Kyoto rats. At the dose of 3 mg/kg 

per os, RD02 (anthraldehyde derivative) and RD05 (benzaldehyde derivative) induced a powerful and persistent 

hypoglycemic effect. The blood glucose respectively varied from 0.89±0.02 to 0.65±0.04 g/L (p<0.05, n=5) and 

0.87±0.02 to 0.71±0.02 g/L (p<0.05, n=5). Under the same conditions, the similar hypoglycemic effect was 

observed with RD04 (benzaldehyde derivative) (0.67±0.04 vs 0.93±0.03 g/L) (p<0.05, n=5). Conversly, stilbenes 

derived from cinnamaldehyde (SS014, SS015) do not modify baseline blood glucose levels in normoglycemic rats. 

This study reports the synthesis of stilbene derivatives and its effects on blood glucose in normoglycemic rats. 

RD02, RD04 and RD05 are potential candidates for the synthesis of structural analogs of interest in blood glucose 

regulation. 
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for 
1
H and 

13
C NMR spectra. The following 

abbreviations are used to indicate the multiplicities: s 

(singlet), br s (broad singlet), d (doublet), t (triplet), q 

(quartet), quint (quintet), m (multiplet). GC/MS 

conditions: Analyses were performed using a 5890 gas 

chromatogram connected to a G 1019 A mass 

spectrometer (both from Hewlett Packard) operating in 

the electro spray ionization mode (ESI). 

 

General Procedure for the wittig Réaction of 

Benzyltriphenylphosphonium chloride 2 with the 

aldehydes dérivatives. A solution of aldehyde derivatives 

(1 equiv.), Benzyltriphenylphosphonium chloride 2 (1 

equiv.) and NaOH (20%) (3.96 mL) in THF or CCl4 or 

CH2Cl2 was stirred for 24h at rt and under Ar. The 

reaction solvent is evaporated off and then 5 ml of 

distilled water and ethyl acetate are added. The aqueous 

phase is extracted with 3x5 mL of ethyl acetate. The 

organic phases are combined, dried over MgSO4 then 

filtered and concentrated under vacuum pressure. 

Purification of the residue on silica gel 

(Cyclohexane/AcEt 7:3). 

 

2.2 Synthesis of (E)-1-bromo-4-styrylbenzene (3b) 

Following the general procedure, aldehyde derivatives 1b 

(R1=H, R2=Br, R3=H) (300 mg, 1.63 mmol) reacted 

with Benzyl-triphenyl-phosphonium chloride 2 (632.78 

mg, 1.63 mmol), and NaOH (20 %) (3.96 ml) in THF 

(4,58 ml). Purification of the residue on silica gel 

(Cyclohexane/AcEt 7:3) give a yellow powder (273.51 

mg (65 %)). 

 

2.3 Synthesis of (E)-1,2-dichloro-4-styrylbenzène (3c) 

Following the general procedure, aldehyde derivatives 1c 

(R1=Cl, R2=Cl, R3=H) (300 mg, 1.724 mmol) reacted 

with Benzyl-triphenyl-phosphonium chloride 2 (668.91 

mg, 1.724 mmol), and NaOH (20 %) (3.96 mL) in THF 

(4,58 ml). Purification of the residue on silica gel 

(Cyclohexane/AcEt 7:3) give a yellow powder (299 mg 

(70 %)). 

 

2.4 Synthesis of 1-chloro-4-((1E, 3E)-4-phénylbuta-

1,3-dièn-1-yl) benzène (5a) 

Following the general procedure, aldehyde derivatives 4a 

(R1=Cl) (300 mg, 1.80 mmol) reacted with Benzyl-

triphenyl-phosphonium chloride 2 (690 mg, 1.80 mmol)), 

and NaOH (20 %) (3.96 mL) in THF (4,58 ml). 

Purification of the residue on silica gel 

(Cyclohexane/AcEt 7:3) give a white powder (294 mg 

(68 %)). 

 

2.5 Synthesis of 1-méthoxy-4-((1E, 3E)-4-phénylbuta-

1,3-dièn-1-yl) benzène (5b) 
Following the general procedure, aldehyde derivatives 4b 

(R1=OMe) (300 mg, 1.85 mmol) reacted with Benzyl-

triphenyl-phosphonium chloride 2 (717.8 mg, 

1.85mmol)), and NaOH (20 %) (3.96 mL) in THF (4,58 

ml). Purification of the residue on silica gel 

(Cyclohexane/AcEt 7:3) give a white powder 262.11 mg 

(60 %)). 

 

2.6 Synthesis of (E)-9-styrylanthracene (7a) 

Following the general procedure, aldehyde derivatives 6a 

(R1=H) (200 mg, 0.971 mmol) reacted with Benzyl-

triphenyl-phosphonium chloride 2 (376.7 mg, 0.971 

mmol), and NaOH (20 %) (0.45 ml) in CH2Cl2 (1.05 ml). 

After stirring, the organic phase is recovered and the 

aqueous phase is extracted with 2×5 mL of CH2Cl2. The 

solvent is evaporated under vacuum and the residue 

recrystallized from isopropanol, which gives a powder 

0.1559 g (78 %). 

 

2.7 Synthesis of (E)-9-chloro-10-styrylanthracene (7b) 

Following the general procedure, aldehyde derivatives 6a 

(R1=H) (200 mg, 0.971 mmol) reacted with Benzyl-

triphenyl-phosphonium chloride 2 (376.7 mg, 

0.971mmol), and NaOH (20 %) (0.40 ml) in CCl4 (1 ml). 

After stirring, the organic phase is recovered and the 

aqueous phase is extracted with 2×5 mL of CH2Cl2. The 

solvent is evaporated under vacuum and the residue 

recrystallized from isopropanol giving a green powder 

0.192 g (63 %). 

 

2.8 Tests in normoglycemic rats 
Wistar Kyoto strain rats had been fasted for 12 hours. 

They were divided into groups of 5 rats. At time T0, a 

blood sample was taken from the retro-orbital sinus. 

Physiological water (10 ml/kg, per os) or stilbene 

derivatives (3 mg/kg, per os) were administered. Blood 

samples were taken every hour during 4 hours. The rats 

were distributed as follows: 

- Control group: physiological water (10 ml/kg, per 

os) 

- Lot 1: RD01 (3 mg/kg, per os) 

- Lot 2: RD02 (3 mg/kg, per os) 

- Lot 3: RD04 (3 mg/kg, per os) 

- Lot 4: RD05 (3 mg/kg, per os) 

- Lot 5: RD06 (3 mg/kg, per os) 

 

2.9 Analysis and Expression of results 
Results were expressed as mean ± standard error of the 

mean (mean±esm). n = 5 is the number of experiments in 

each group. The variations in blood glucose reduction 

were compared to the baseline value. A value of p<0.05 

is considered significant. 

 

3. RESULTS AND DISCUSSION 

3.1 Results 

3.1.1 Synthesis of stilbene derivatives from 

benzaldehydes 

In this synthesis, the target compounds are obtained 

through nucleophilic addition. Indeed, the condensation 

of Benzyl-triphenyl-phosphonium chloride 2 via its 

anion with aldehydes 1 using sodium hydroxide (NaOH) 

at room temperature gave compounds 3 (60-70 %) after 

24 hours in dichloromethane (Fig. 1) (Table 1). 
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Figure 1: Synthesis of stilbene derivatives from benzaldehydes. 

 

Table 1: The products of the synthesis of 3. 

Entry Compounds R1 R2 R3 Yields % 

1 3a
 
(RD04) H H H 60 

2 3b (RD05) H Br H 65 

3 3c (RD06) Cl Cl H 70 

 

3.1.2 Synthesis of stilbene derivatives from 

cinnamaldehydes 

The wittig
[22,23]

 reaction between cinnamaldehydes 4 and 

Benzyl-triphenyl-phosphonium chloride 2 in THF 

yielded compounds 5 (60-68%) (Fig. 2) (Table 2). The 

characterization is based on the analysis of the proton 

and carbon NMR spectra of compounds 5a and 5b. 

 

 
Figure 2: Synthesis of stilbene derivatives from cinnamaldehydes. 

 

Table 2: The products of the synthesis of 5 recorded. 

Entry Compounds R1 Yields % 

1 5a (SS014) Cl 68 

2 5b (SS015) OMe 60 

 

3.1.3 Synthesis of stilbene derivatives from 

antraldehydes 

The wittig reaction leading to compounds 7a (RD01) and 

7b (RD02) was carried out under the same experimental 

conditions as that described above. However, the 

solvents tetrachloromethane and tetrahydrofuran were 

respectively used as reaction solvent (Fig. 3) (Table 3). 

 

 
Figure 3: Synthesis of stilbene derivatives from anthraldehydes. 
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Table 3: The products of the synthesis of 7. 

Entry Compounds R1 Yields % 

1 7a (RD01) H 78 

2 7b (RD02) Cl 63 

 

(E)-1-bromo-4-styrylbenzene (3b):
1
H MMR (600 MHz, 

CDCl3) δ: 6.90 (d, H, CH); 7.30 (d, H, CH), 7.44 (dd, 

2H, CHAr), 7.32-7.73 (m, 5H, CHAr), 7.82 (d, 2H, CHAr). 
13

C MMR (150 MHz, CDCl3) δ: 113.4 (CAr-Br), 125.48 

(CHAr), 126.46 (2×CH), 137.50 (CHAr), 127.75 (CHAr), 

128.60 (2xCHAr), 128.76 (2xCHAr), 131.50 (2xCHAr), 

136.50 (C), 137.50 (C). MS (ESI) m/z : 259.05 [M+1] 
+
. 

 

(E)-1,2-dichloro-4-styrylbenzène (3c): 
1
H MMR (600 

MHz, CDCl3) δ: 6.8 (d, H, CH), 7.1 (d, H, CH), 7.25 (m, 

2H, CHAr), 7.4 (m, 3H, CHAr), 7.59 (dd, 3H, CHAr). 
13

C 

MMR (150 MHz, CDCl3) δ : 115.86 (CHAr), 119.34 

(CHAr), 123.7 (2×CH), 126.25 (2×CHAr), 127.32 

(2×CHAr), 128.7 (2×CHAr), 137.3 (2×C), 155.2 (2×C). 

MS (ESI) m/z : 249.02 [M+1] 
+
. 

 

1-chloro-4-((1E, 3E)-4-phénylbuta-1,3-dièn-1-yl) 

benzène (5a):
1
H MMR (600 MHz, CDCl3) δ: 6.65 (dd, 

2H, 2CHéthy), 7.1 (m, 2H, 2CHAr), 7.25 (t, H, CHAr), 

7.35 (t, 2H, 2CHAr), 7.4 (d, 2H, 2CHAr), 7.53 (t, 4H, 

4CHAr).
13

C MMR (150 MHz, CDCl3) δ: 126.42 (2×CH), 

127.80 (2×CHAr), 127.98 (3×CHAr), 128.80 (4×CHAr), 

129.20 (2xCH), 130.32 (C), 131.26 (C), 133.29 (C). MS 

(ESI) m/z : 241.12 [M+1] 
+
. 

 

1-méthoxy-4-((1E, 3E)-4-phénylbuta-1,3-dièn-1-yl) 

benzène (5b):
1
H MMR (600 MHz, CDCl3) δ : 3.75 (s, 

3H, CH3), 6.75 (dd, 2H, 2×CH), 7.1 (m, 2H, 2×CHAr), 

7.25 (t, H, CHAr), 7.35 (t, 2H, 2CHAr), 7.4 (d, 2H, 

2CHAr), 7.53 (t, 4H, 4CHAr). 
13

C MMR (150 MHz, 

CDCl3) δ : 55.18 (OCH3), 114.27 (2×CHAr), 126.17 

(2×CH), 127.22 (2×CHAr), 127.39 (2×CHAr), 128.85 (C), 

129.73 (CHAr), 131.38 (2×CHAr), 132.51 (2×CH), 137.25 

(C), 159.01 (C). MS (ESI) m/z : 237.13 [M+1]
+
 . 

 

(E)-9-styrylanthracene (7a): 
1
H MMR (600 MHz, 

CDCl3) δ: 6.9 (d, 1H, CH), 7.9 (d, 1H, CH), 7.2-9.2 (m, 

14H, 13CHAr). 
13

C MMR (150 MHz, CDCl3) δ: 124.56 

(CHAr), 125.30 (2×CHAr), 125.83 (2×CHAr), 126.64 

(2×CHAr), 126.80 (2×CHAr), 127.70 (2×C), 127.52 (CH), 

128.59 (2×CHAr), 129.04 (2×CHAr), 129.15 (CHAr), 

132.65 (C), 134.30 (CH), 137.17 (C), 138.14 (2×C). MS 

(ESI) m/z : 281.10 [M+1]
+
 . 

 

(E)-9-chloro-10-styrylanthracene (7b):
1
H MMR (600 

MHz, CDCl3) δ: 6.9 (d, 1H, CH), 7.9 (d, 1H, CH) ; 7.2-9 

(m, 13H, 13CHAr).
13

C MMR (150 MHz, CDCl3) δ : 

124.56 (CHAr), 125.30 (2×CHAr), 125.83 (2×CHAr), 

126.64 (2×CHAr), 126.80 (2×CHAr), 127 (2×C), 127.5 

(CH), 128.59 (2×CHAr), 129.04 (2×CHAr), 130.36 (C), 

132.6 (C), 134.30 (CH), 137.17 (C), 138.14 (2×C).MS 

(ESI) m/z : 315.09 [M+1]
+
 . 

 

 

3.1.4 Administration of physiological water (10 

ml/kg, per os) in normo-glycemic control group 

Oral administration of physiological water at a dose of 

10 ml/kg does not modify the baseline blood glucose 

levels of normo-glycemic rats. Glycemia remains stable 

after 4 hours of observation (0.89±0.05 g/L vs 0.98±0.05 

g/L), (ns, n=5). 

 

3.1.5 Hypoglycemic effect of stilbenes derived from 

Benzaldehyde and Anthraldehyde 

3.1.5.1 Stilbenes derived from benzaldehyde (RD04, 

RD05, RD06) 

Oral administration of RD04 (3 mg/kg) is associated 

with significant hypoglycemia. Blood glucose varied 

from 0.93±0.03 to 0.67±0.04 g/L (p<0.05, n=5). Similar 

results of variation in blood glucose were observed, 2 h 

after administration of RD05 (3 mg/kg, per os) 

(0.71±0.02 vs 0.87±0.02 g/L) (p<0.05, n=5). RD06 (3 

mg/kg, per os), also a stilbene derived from 

benzaldehyde, does not modify the baseline glycemia of 

normo-glycemic rats (0.81±0.07 vs 0.82±0.05g/L) (ns, 

n=5). 

 

3.1.5.2 Stilbenes derived from anthraldehyde (RD01, 

RD02) 

The administration of RD01 (3 mg/kg, per os) does not 

significantly modify baseline blood glucose in 

normoglycemic rats (0.83±0.02 vs 0.80±0. 06 g/L) (ns, 

n=5). On the other hand, under the same conditions, 

RD02 (3 mg/kg, per os) induced significant 

hypoglycemia (0.65±0.04 vs 0.89±0.02 g/L) (p<0.05, 

n=5). 

 

3.1.5.3 Stilbenes derived from cinnamaldehyde 

(SS014, SS015) 

The administration of SS014 (10 mg/kg, per os) showed 

a tendency towards a slight decrease in baseline blood 

glucose at T2h and T4h. The variation of the drop in 

blood glucose is equal to 0.17±0.05 g/L after 4 h 

(0.85±0.05 vs 1.03±0.04 g/L) (p<0.05, n=5). However, 

SS015 (10 mg/kg, per os) do not modified the baseline 

blood glucose levels of normoglycemic rats. We 

observed a trend towards a drop in blood glucose at T2h 

(0.82±0.08 vs 0.99±0.04 g/L), followed by a return to the 

baseline after 4h (0. 92±0.08 vs 0.99±0.04 g/L) (ns, n=5). 

 

4. DISCUSSION 

This study aims to evaluate the effect of stilbene 

derivatives on blood glucose. The experiments were 

carried out in normoglycemic rats to demonstrate a 

possible hypoglycemic action. In normoglycemic rats, 

RD02, RD04 and RD05 induce significant 

hypoglycemia, most likely suggesting the involvement of 

insulin secretion, by stimulating its receptor at the level 

of skeletal muscle cells, promotes glucose uptake by a 
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mechanism involving an increase in the expression of the 

Glut 4 glucose transporter. This mechanism involves an 

activation of phosphatidylinositol kinase (PI3K) and the 

AKT protein.
[24] 

 

Previous work had highlighted the interest of stilbene 

derivatives in the regulation of glycemia by improving 

either insulin secretion or by reducing insulin resistance 

of peripheral tissues. Resveratrol, a stilbene derivative, 

promotes glucose uptake in skeletal muscle cells by a 

mechanism involving the activation of AMPkinase and 

the increase in the intrinsic activity of the glucose 

transporter Glut 4.
 [25,26]

 In the present study, the effect on 

blood glucose of stilbene derivatives could involve an 

increase in glucose uptake dependent on its transporter 

Glut 4. Like stilbene derivatives of interest in the 

regulation of glycemia, the hypoglycemic action of 

RD02, RD04 and R05 could involve the insulin secretion 

pathway. 

 

 
Figure 4: Hypoglycemic effect of RD02 in normoglycemic rats. *p<0.05 vs baseline value. n = 5. ns: not 

significant vs baseline value. 

 

 
Figure 5: Powerful and Persistent hypoglycemic effect of RD05. *p<0.05 vs baseline value. n = 5. ns: not 

significant vs baseline value. 
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Figure 6: Absence of hypoglycemic effect of SS014 and SS015. ns: not significant vs baseline value. 

 

5. CONCLUSION  
The present study reports the synthesis of stilbene 

derivatives and a bioactive study of their hypoglycemic 

activity. Seven new derivatives stilbene were prepared in 

good yield. The results of this study showed that the 

compounds have a potent and persistent hypoglycemic 

activity. The best results are obtained with compounds 

RD02, RD04 and RD05. 
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