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 الخلاصـــة

فركتوبايرانوسايد أولا من مفاعلة الفركتوو  موا الثيثوانوي فوط وسوض حامضوط وفوم يوروع مهويحر عليًوا حرا يوا   -د -حضر مثيل

موون لوولاي وفويلًووا الووق مجوواميا  C5و  C4حجبووم مجوواميا الًيد وكهوويل فووط الثوا ووا . لضووثاا الفلوووي علووق الفلدووة الهداسووية 

الوق  C3 و   C1ما الأسيتوا فط وسض حامضط وكذلك حولوم الثجواميا الًيد وكهويلية فوط الثوا وا ( 1)الايزوبروبالدين بثفاعلة 

حضور ( 4)الثركو  الرييهوط فوط  وذا البفوم  وو مركو  . ما كلو يد الثهيل فط د جوة اللوفر الثيوو ( 2)مجاميا مهيل بثفاعلة 

 -موا كول مون انًيد يود الثاليوك ا بوا ا( 4)مفاعلوة .   ما مكافيين من أ يد اللوديوم و باعط بيوويل امونيوم برومايد( 3)بثفاعلة 

ا ( 7)ا ( 6)ا ( 5)للفلووي علوق الثركبوات   ا كفوي الهيناميل ا اكريل امايد ا بنزاي اسيتوفينوا واسيتات الفاينيول   بنزوكوينوا

والأشعة وفم الفثورا  ووفاليول العناصور وكوذلك    TLCالثركبات الثفضرة باستخدام ودنية  شخلم جثيا( . 11)و ( 9)ا ( 8)

 .طيف الرنين النوو  الثغناطيهط

Abstract 

To achieve this work, Methyl- D- fructpyranoside (1) was synthesized first by treating D-

Fructose with Methanol in acidic medium under thermodynamically controlled conditions to 

make sure that the fructopyranoside are the predominant product. The hydroxyl group at C4 

and C5 were converted into Isopropylidine (2) by treating (1) with Acetone in acidic medium, 

and hydroxyl group on C1 and C3 were converted into mesylester (3) by treated (2) with two 

equivalents of mesylchloride at 0C
º
. The vital compound in this synthesis compound (4) was 

obtained by treatment of (3) with two moles of sodiumazide in presence of TBAB. Reaction (4) 

with unsaturated compound like maleicanhydride, p-benzoquinone, cinnamylalcohol, 

acrylamide, benzalacetophenone and vinylacetate formed compounds (5), (6), (7), (8), (9) and 

(10) respectively. The course of the reactions as well as the purity of products were monitored 

by means of T.L.C.  Identification of products were achieved by elemental analysis (C.H.N), 

I.R. spectroscopy and 
1
HN.M.R.  

Introduction 

D-Fructose is a monosaccharide that was employed to make new derivatives 

especially in its furanose form 
(1,2)

.In this paper, some new fructopyranoside where the 

introduce 1,2,3-triazoline ring at C1and C3 position , these 1,2,3-triazole system has 

widespread uses, and it has been considered as an interesting component in terms of 

biological activity 
(3-7)

. The application of 1, 2, 3-triazoles in the field of 

conformational studies has occurred only recently 
(8-14)

. The Huisgen 1,3-dipolar 

cycloaddition of azides and alkynes resulting in 1,2,3-triazoles is one of the most 

powerful click reactions 
(15-19)

 . In general, 1, 2, 3-triazole formation requires harsh 

conditions, that is, high temperature and longer reaction times. In the original 

description, the explored examples showed that although these were relatively clean 

processes, they could take from 12 to 48 hours at high temperatures (~110 Cº) 
(20)

. 

Experimental 



All solvents used were redistilled. I.R spectra were recorded on Schimadzu I.R- 408 

spectrophotometer. Elemental analysis was preformed using a Perkin- Elmer 204E 

Instrument. .
 1

HNMR spectrum were recorded on AVarian A 80MHz . Thin layer 

chromatography ( T.L.C ) were performed on a silica- gel SG- 40 (Merck) and 

developed with the solvents mentioned, spots were visualized with Iodine vapor. 

Methyl – D – Fructopyranoside (1): (7.5 gm, 31.63 mmole) D- Fructose is dissolved 

in 0.5% HCl ( generated by dissolving 1ml Acetyl Chloride in 106ml absolute 

Methanol ). Reflex under(70 – 80) C for 3hrs. then poured evaporated under vacuum 

gives (syrup) (5.2 gm, 97%) T.L.C (Benzene : Methanol) (8:2) (Rf, 0.32) I.R spectra (-

OH) ( 3000 – 3500 )cm
-1

, (C-O-C) glycoside (1000 – 1100)cm
-1

.  

Anal. Calc. for C7H14O6    C% 43.2      H% 7.21       

Found    C% 42.82    H% 7.6        

 

 

 

Methyl – 4,5 – O – Isopropylidine – D – Fructopyranoside (2):   (4 gm, 24.39 

mmole) of compound (1) dissolved in (10)ml DMF, then a few drops of solution 

(Toluene sulfonic acid in Aceton) was added to make acidic. The mixture at room 

temperature was stirred for 48hr. few drops of solution of Na2 CO3 was added, then 

evaporated solvent under vacuum to give syrup (3 gm, 75%) T.L.C (Benzene: 

Methanol)  (8:2) (Rf , 0.5)        I.R spectra (C – H) for Isopropylidine (2700 – 2900) 

cm
-1

, (C – O – C) glycoside (1000 – 1110) cm
-1

 and disappear (- OH)band .  

Anal. Calc. for C10H18O6       C % 51.28       H% 7.69                                      

Found       C% 50.87       H % 7.32        

  

  

 

Methyl– 4,5 – O –Isopropylidine– 1,3 – O –dimethyl sulphonyl– D –

Fructopyranoside (3): To a solution of compound (2) (5 gm, 21.36 mmole) in 20ml 

pyridine Mesylchloride was added drop wise Mesylchloride (3.21ml, 3.48mmole). At 

0C the reaction mixture was left overnight, then poured in to Ice – Cold water and then 

extracted with chloroform, evaporated  under vacuum to give syrup (4.1 gm, 60.9%) 

T.L.C (Benzene : Methanol) (8:2) (Rf, 0.6) 

I.R spectra (- SO2) (1180, 1350) cm
-1

 

Anal. Calc. for C12H22O10S2        C % 36.92       H% 5.64  



Found       C % 37.31       H % 5.22  

  

 

 

Methyl– 4,5 – O –Isopropylidine– 1,3 –diAzido– D – 3 –deoxy– 

Ribohexulopyranoside(4):    (4 gm, 8.36 mmole) of compound (3) dissolved in 

(20)ml DMF, then (1.095, 20.66 mmole) sodium Azide with (0.4 gm, 1.24 mmole) 

TBAB were added. Reflex under 140 – 150 C for 24hr. poured in to Ice – Cold water 

and then extracted with chloroform, evaporated under vacuum to give syrup (2.6 gm, 

47.3%) T.L.C (Benzene : Methanol) (8:2) (Rf, 0.76) 

 I.R spectra (C – H) for Isopropylidine (2700 – 2900) cm
-1

, (C – O – C) glycoside 

(1000 – 1100) cm
-1

 and disappear (–SO2) band.  

Anal. Calc. for C10H16O4N6     C % 42.25     H % 5.63         N % 29.57                                                                        

Found     C % 42.16      H%  5.23         N % 28.98  

 

 

 

General procedure for prepare Triazoline derivatives: (0.4 gm, 1.4 mmole) of 

compound (4) dissolved in (20ml) Dioxan, then (20mmole) of saturated compounds 

was added. Reflex at (50-60)C for (72-96)hrs, poured in to Ice-Cold water, extracted 

with chloroform, evaporated under vacuum to give syrup. 

The last unsaturated compound are Maleicanhydride, p-benzocinnamyl alcohol, 

acrylamide, Benzal acetophenone and vinyl acetate to form (5), (6), (7), (8), (9) and 

(10) respectively.    

Methyl – 4,5 – O – Isopropylidine – 1,3 – di (4,5 – dicarboxilic anhydride 1,2,3 – 

triazolinyl) – D – 3 – deoxy – Ribohexulopyranoside (5): T.L.C. (B:M) ( 8:2 ) ( Rf, 

0.7 ) I.R spectra( C – O – C )glycoside (1000-1100)cm
-1

, ( C – H )Isoprpoylidine 

(2750-2950)cm
-1

, ( C=O ) (1680)cm
-1

 and disappear (-N3)  

Anal. Calc. for C18H20O10N6      C % 45.00     H % 4.16       N % 17.50   

Found       C % 45.43     H% 3.82       N% 17.17    

 

 

 

 



 

Methyl – 4,5 – O – Isopropylidine – 1,3 – di [(7,8,9) – triaza – 2,5 – dione – bicycle 

[4:3:0]non – 3 – ene ] – D – 3 – deoxy – Ribohexulopyranoside (6): T.L.C. ( B: M ) 

( 8:2 ) ( Rf, 0.6 ) I.R spectra ( C – O – C ) glycoside (1000-1100)cm
-1

, ( C – H ) 

Isoprpoylidine (2750-2950)cm
-1

, ( C=O ) (1620)cm
-1

 and (1680)cm
-1

 

Anal. Calc. for C22H24O8N6   C % 52.80    H % 4.80      N % 16.80    

Found   C % 52.17    H %5.26      N % 16.31 

  

 

 

  

Methyl – 4,5 – O – Isopropylidine – 1,3 – di –( 4– hydroxymethyl –  5 – phenyl – 

1,2,3 – triazolinyl) – D – 3 – deoxy – Ribohexulopyranoside (7): T.L.C. ( B:M ) ( 

8:2 ) ( Rf, 0.62 ) I.R spectra ( -OH ) (3000-3400)cm
-1

, Aromtic (1660-1600)cm
-1

,  

Anal. Calc. for C26H32O6N6     C % 59.54      H % 6.10      N %16.03    

Found     C % 58.87      H % 16.72      N %15.83                                     

 

 

Methyl – 4,5 – O – Isopropylidine – 1,3 – di –( 4– carbamoyl  – 1,2,3 – triazolinyl) 

– D – 3 – deoxy – Ribohexulopyranoside (8): T.L.C. ( B:M ) (8:2 ) ( Rf, 0.68 ) I.R 

spectra (1620-1680)cm
-1

 ( C=O ) , (3000-3200)cm
-1

  (-NH2) 

Anal. Calc. for C16H26O6N8      C % 45.07      H %6.10       N %26.29    

Found      C % 44.73      H % 6.63      N % 25.82 

 

 

 

 

Methyl – 4,5 – O – Isopropylidine – 1,3 – di ( 4– benzoyl – 5 – phenyl – 1,2,3 – 

triazolinyl) – D – 3 – deoxy – Ribohexulopyranoside (9): T.L.C. ( B:M ) (8:2 ) ( Rf, 

0.56) I.R spectra ( C=O ) (1680-1700)cm
-1

, Aromatic (1400-1620) cm
-1

  

Anal. Calc. for C40H40O6N6       C % 68.57       H %5.71       N %12.00    



Found      C % 69.03       H % 6.22      N %11.72  

HNMR spectrum: CH3 for isopropylidine and glycoside at δ(3.3)ppm , (C-H) of 

triazoline ring δ(4.5)ppm , (C-H) of sugar ring δ(3.2-3.6)ppm , aromatic ring δ(7.3-

7.6)ppm  

 

 

 

 

Methyl – 4,5 – O – Isopropylidine – 1,3 – di ( 4– O– Acetyl – 1,2,3 – triazolinyl) – 

D – 3 – deoxy – Ribohexulopyranoside (10): T.L.C. ( B:M ) ( 8:2 ) ( Rf, 0.81 ) I.R 

spectra ( C=O ) (1750)cm
-1

 

Anal. Calc. for C18H28O8N6       C 47.36%      H 6.14%       N 18.42%    

                                  Found       C 48.12%      H 6.63%        N  18.11%  

HNMR spectrum: CH3 for isopropylidine and glycoside at δ(3.3)ppm , CH2 of 

triazoline ring δ(1.6-1.8)ppm , (C-H) of sugar ring δ(3.2-3.6)ppm , (CH3) acetate 

δ(5.1)ppm , CH2 δ(2.6-2.9)ppm  

        

 

 

 

 

Result and Discussion 

The objective of this work is the synthesis of some new (D-3-deoxy-

ribohexulopyranosyl) derivatives containing di (1, 2, 3-triazoline ring) in their 

structures. These compounds may have biological effects beside being prepared for the 

first time. 

First compound was synthesized by treating D- fructose with methanol in presence of 

acid under thermodynamically controlled conditions to form fructopyranoside as a 

predominant product 
(21) 

. The structure of which was assigned from the I.R spectrum 

which showed strong absorption for (C-O) glycoside at (1000-1100) cm
-1

 and (-OH) at 

(3000-3500) cm
-1

. Elementary analysis showed good agreement of the calculated and 

found percentages. 

Isopropylidine derivatives compound (2) was synthesized by treating compound (1) 

with acetone in acidic medium, I.R spectra showed weak band of hydroxyl, as well as 



Isopropylidine band at (2700-2900) cm
-1

. C.H.N analysis (the percentages of found 

agreement with calculated) 

Reaction compound (2) with methane sulfonyl chloride in pyridine at room 

temperature went smoothly (T.L.C) to give di mesylate derivative (3). I.R showed (-

SO2) bands at (1180-1350) cm
-1

 and elementary analysis showed good agreement of 

the calculated and found percentages. Treatment compound (4) with sodiumazid in 

DMF at (90-110)Cº gave 1,3-diAzido compound (5), the structure of which was 

assigned from I.R spectrum which showed a strong absorption at (2100-2150)cm
-1

 of 

(-N3) and disappear bands of (-SO2). 

The (1,3) dipolar cycloaddition reaction  of compound (5) with maleic anhydride, p-

benzoquinone, cinnamyl alcohol, acrylamide, benzal acetophenone and vinyl acetate 

leads to form compounds (5), (6), (7), (8), (9) and (10) respectively.  

I.R spectrum showed disappear (-N3) band and strong absorption of (C=O) at (1680) 

cm
-1

 for compound (5) and (6). (-OH) at (3000-3500) cm
-1

 and aromatic ring at (1400-

1450) cm
-1

 for compound (7). (-NH2) at (3000-3200) cm
-1

 for compound (8). Carbonyl 

group and aromatic at compound (9) and finally band of acetate at (1750)cm
-1

 for 

compound (10). 

References 

1) Diakh A.A Abod , Ph.D Thesis , Brimingham university ,  (1983). 

2) N.A.A.AL-Qaragully , MSc. Thesis , University of Babylon , (1998) 

3) Giguère, D.; Patnam, R.; Bellefleur, M. A.; St-Pierre, C.; Sato, S.; Roy, R. Chem. 

Commun.            2006, 2379–2381 

4) Whitting, M.; Muldoon, J.; Lin, Y.-C.; Silverman, S. M.; Lindstrom, W.; Olson, 

A. J.; Kolb, H. C.; Finn, M. G.; Sharpless, K. B.; Elder, J. H.; Fokin, V. V. 

Angew. Chem. Int. Ed. 2006, 45, 1435–1439.  

5) Holla, B. S.; Mahalinga, M.; Karthikeyan, M. S.; Poojary, B.; Akberali, P. M.; 

Kumari, N. S. Eur. J. Med. Chem. 2005, 40, 1173–1178. 

6) Pande, V.; Ramos, M. J. Bioorg. Med. Chem. Lett. 2005, 15, 5129–5135.  

7) Boume, Y.; Kolb, H. C.; Radić, Z.; Sharpless, K. B.; Taylor, P.; Marchot, P. 

Proc. Natl. Acad. Sci. U. S. A. 2004, 101, 1449–1454.  

8) Tomøe, C. W.; Christensen, C.; Meldal, M. J. Org. Chem. 2002, 67, 3057–3064.  

9) Angelo, N. G.; Arora, P. S. J. Am. Chem. Soc. 2005, 127, 17134–17135.  

10) Angell, Y.; Burgess, K. J. Org. Chem. 2005, 70, 9595–9598. 

11) Oh, K.; Guan, Z. Chem. Commun. 2006, 3069–3071.  

12) Pokorski, J. K.; Miller Jelnkins, L. M.; Feng, H.; Durell, S. R.; Bai, Y.; Apella, D. 

H. Org. Lett. 2007, 9, 2381–2383.  

13) Angelo, N. G.; Arora, P. S. J. Org. Chem. 2007, 72, 7963–7967. 

14) Bock, V. D.; Speijer, D.; Hiemstra, H.; van Maarseveen, J. H. Org. Biomol. 

Chem. 2007, 5, 971–975.  

15) Guezguez, R.; Bougrin, K.; El Akriand, K.; Benhida, R. Tetrahedron Lett. 2006, 

47, 4807-4811. 



16) Rostotsev, V.V.; Green, L.G.; Flokin, V.V; Sharpless, K.B. Angew. Chem. Int. 

Ed. 2002, 41, 2596. 

17) Tornøe, C.W.; Christensen, C.; Medal, M. J. Org. Chem. 2002, 67, 3057. 

18) Chan, T.R.; Hilgraf, R.; Sharpless, K.B.; Fokin, V.V. Org. Lett. 2004, 6, 2853. 

19) Fu, X.; Albermann, C.; Zhang, C.; Thorson, J.S. Org. Lett. 2005, 7, 1513. 

20) Savin, K.A.; Robertson, M.; Gernet, D.; Green, S.; Hembre, E.J.; Bishop, J. Mol. 

Divers.    2003, 7, 171-174. 


