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Abstract : Mono and bis pyrazolines were prepared by the cycloaddition and cyclocondensation 
reactions of diazomethane and hydrazine hydrate with bis olefinic systems. 

Introduction : 

The chemistry of heterocyclic compounds particularly nitrogen containing five membered 

heterocycles is one of the well attended branches of chemistry due to their broad spectrum of 

physiological action and diverse physicochemical properties.1""' Amongst them pyrazole and its 

derivatives have acquired importance due to their wide spectrum of biological properties/ ' Various 

methods were developed for their synthesis over the years, of which the cycloaddition of 

diazomethane and cyclocondensation of hydrazine hydrate with Micheal acceptors have gained 

importance. In our earlier communications, the reactivity of bifunctional olefins with diazomethane 

and hydrazine hydrate was reported.7·8 

Results and Discussion : 

The synthetic scheme involves the treatment of l,5-diaryl-3-methyl-l,4-pentadien-3-one (1) 

with two-fold excess of diazomethane. After work-up the reaction mixture indicated the formation 

of two adducts in TLC and they were separated by column chromatography. They were identified 

as 4-aryl-3-(3'-aryl-2'-methyl-2-propenone)-2-pyrazoline (2) as major (60-73%) and 4-aryl-5-methyl-

5-(3'-aryl-2'-propcnone)-2-pyrazolinc (3) as minor (12-25%) products by their 'l l NMR spectra 

(Scheme and Tables I & 2). The 2 showed AMX splitting pattern for methine and methylene 

protons of pyrazoline ring. The ΙΙΛ displayed a double doublet at 4.47-4.51 (./ΛΜ = 12.60-12.62, 

,/ΛΧ = 5.42-5.55 II/.). IIM at 3.64-3.68 (./MX - 10.01-10.05 II/.) and l l x al 3.52-3.5X. The ./ values 



Vol. 8. No. 1, 2002 Reactivity of bisolefmic systems with diazomethane and hydrazine hydrate-part III 

< 

V 

Σ m 

ι υ 1 

ο οί 

< 
< I' ΐ? < -zi 

•o=< TJ· 

m ^ oX 
α: υ 

υ ο κ υ 
i> 

Σ ο υ 
,= 11 11 
S; -L. -ν. Ν << -β < a. e. II II II I- t_ t-
< < < 

ω 2 
υ CΛ 

Ι ο 

a .r,z 

92 



V. Padmavathi et al. Heterocyclic Communications 

indicate that Η Λ , H M and ΗΛ , H x are cis and trans oriented while HM , H x are geminal (Table 2). 

However the spectra of 3 showed two doublets at 3.92-3.99 (C 4 -H) and 4.12-4.15 (C 3 -H) for 

pyrazoline ring Β protons. On the other hand when 1 was heated with excess d iazomethane , 4 ,4 ' -

diaryl-5 ' -methyl-3,5 ' -bis (2-pyrazolinyl)-3.5'-ketone (4) was obtained. The methine and methylene 

protons (C 4 -H and C 5 -H) of the pyrazoline ring Ά ' exhibited A M X split t ing pat tern and the 

resonance signals are observed almost in the same region as in 2 (Table 2). T h e two methine 

protons (C 3 -H and C 4 -H) of the pyrazoline ring 'B' showed two doublets as in 3. T h e 2 and 3 

when subjected to cycloaddition with d iazomethane gave a compound which was found to be 

identical to 4 by its m.m.p and 'H N M R . When the major product 2 was condensed with hydrazine 

hydrate a different type of bis pyrazoline, 4,5 '-diaryl-4 '-methyl bis(2-pyrazoline) (5) was obtained. 

The two methine protons of the pyrazoline ring 'B' of 5 displayed a mult iplet in the region 2.28-

2.42 (C 4 ' -H) and a doublet at 4 .32-4.38 (C5 ' -H). 

On the other hand the reaction of 1 with hydrazine hydrate gave mixture o f products , 5-

aryl-3-(l 'methylstyryl)-2-pyrazoline (6) and 5 ' -aryl -4 ' -methyl-3 ' -s tyryl -2-pyrazol ine (7) in a lmost 

equal ratio. The 6 exhibited A M X splitting pattern for pyrazoline ring protons. However 7 showed 

a multiplet for (C4 -H) and a doublet for (C 5 -H) of pyrazoline ring (Table 2). The reaction of 6 

with diazomethane gave 5,4 '-diaiyl-5 '-methyl-3,5 '-bis(2-pyrazolines) (8), whereas 7 resulted 5. The 

authenticity of 5 was conf i rmed by m.mp and 'H N M R spectra. In the case of 8, the pyrazoline 

ring protons of A exhibited signals as in 6 whereas ring Β protons as in 4 (Table 2). 

T h u s the sequence of reactions exempl i f ies a method for the synthesis o f different 

pyrazolines by cycloaddition and cyclocondensation reactions of diazomethane and hydrazine hydrate 

with l ,5-diaryl -3-methyl- l ,4-pentadien-3-ones . 

Experimental 

Mel t ing points were determined on Mel -Temp apparatus and arc uncorrected. IR 

spectra were measured in KBr on Perkin-lllmer grating infrared spectrophotometer model-337 

(vm. ix in cm"1), ' l ! NMR spectra were recorded on Brukcr Spcctrospin instrument operating at 200 

M i l / in CDCI·, or l )MSO-d ( , using I M S as an internal standard. T L C was performed on silica gel 

(Merck) using hexane - ethyl acetate (3:2) as eluents. T h e elemental analyses were obtained from 

microanalylieal laboratory. University of Punc, Pune, India. 
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The starting materials l,5-diaryl-3-methyl-l,4-pentadien-3-ones (1) were prepared according 

to the literature procedure.9 

Cycloaddi t ion of d i azome thanc to 1. 

A solution of 1 (0.01 mol) in dichloromethane (20 ml) was cooled at ice-salt bath 

temperature. To this, an ethereal solution of diazomethane (80 ml, 0.4 M) and a catalytic amount 

of trielhylaminc was added. The reaction mixture was kept at -20° to -15°C for 48 hrs. The solvent 

was removed under reduced pressure. The resultant product indicated a mixture in TLC which was 

separated by column chromatography (silica gel, BDH) using ethyl acetate - hexane (1:3) as eluents 

and identified as 2 and 3. 

However 1 with excess diazomethane (120 ml, 0.4 M) under the above conditions afforded 

a single product 4. It was purified by recrystallization from ethanol. Similarly, 4 was also obtained 

when a solution of 2/3 (0.01 mol) was treated with ethereal solution of diazomethane (40 ml, 

0.4 M) and triethylamine. 

Cyclocondensa t ion of 1 and 2 with h y d r a z i n e hydra t e . 

The compound 1/2 (0.01 mol) in ethanol (20 ml) and hydrazine hydrate (0.02 mol) was 

refluxed for 2-3 hrs and cooled. The gummy substance obtained in 1 was solidified on treatment 

with pet. ether. The crude compound indicated two spots in TLC which were separated by column 

chromatography and were identified as 6 and 7. However in the case of 2 a solid product was 

separated which was filtered, dried and recrystallized from ethanol to get pure 5. 

Cycloaddi t ion of d i azome thane to 6/7. 

To a solution of 6/7 (0.01 mol) in dichloromethane kept in ice-salt bath, an ethereal solution 

of diazomethane (40 ml, 0.4 M) and a catalytic amount of triethylamine was added. The reaction 

mixture was kept at -20 to -15°C for 48 hrs. The solvent was removed under vacuo. The resultant 

product was purified by recrystallization from ethanol to obtain 8/5. 
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Tabic 1 : Physical data of compounds 2-8 

C o m p d . Yield M.P. C o m p d . Yield M.P. 
No. (%) (°C) No. (%) (°C) 

2a 65 148-149 6a 48 157-159 

2b 73 154-155 6b 42 146-148 

2c 60 132-133 6c 46 161-163 

3a 19 126-127 7a 35 145-146 

3b 12 112-113 7b 46 153-154 

3c 25 143-144 7c 40 142-143 

4a 87 178-180 8a 82 136-137 

4b 88 187-189 8b 85 142-143 

4c 85 171-173 8c 84 161-163 

Route Route 

A Β 

5a 82 
U

-l 
oo 149-150 

5b 86 87 137-139 

5c 81 80 154-156 

Satisfactory elemental analysis were obtained : C ± 0.24, Η ± 0.15, Ν ± 0.18 
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Tabic 2 Spectroscopic data of compounds 2-8 

Compd. 
No. 

IR (KBr) 
cm'1 

Ή NMR (CDClj) 
δ, ppm 

2a 1560 ; 

3370 : 
1645 
1620 

2 . 1 2 ( s , 3 H , CH· , ) , 3 . 5 8 ( d d . I I I , H X ) , 3 . 6 4 ( d d , 1 H , 

HM; , ;m x =10 .01 ) 4.47 (dd. III, ΗΛ ; ,/AM = 12.60 ; 
./ΛΧ = 5.55), 6.48 (s, 1H, NH), 7.02-7.85 (m. 11H, 
C,'-II & Ar-II). 

2b 1565 ; 
3 3 7 8 ; 

1652 
1 6 1 0 

— 

2c 1648 : 

3375 ; 

1565 

1630 

2 . 0 5 ( s . 311, CLI·,). 3 . 5 2 ( d d . I I I , l l x ) . 3 . 6 8 ( d d . I l l , 

H M ; J M X = 10 .05 ) . 4 .51 ( d d , I H , Η Λ ; . / A M = 1 2 . 6 2 ; 

J A X = 5 . 4 2 ) , 6 . 4 6 (s , 1H, N H ) , 6 . 9 8 - 7 . 8 9 (M, 1 0 H , 

C 3 ' - H & A r - H ) . 

3a 1564 ; 
3365 ; 

1 6 3 9 

1 6 1 0 

1.81 (s, 3H, CH3), 3.92 (d, 1H, C„-H), 4.15 (d, 1H, 
C3-H), 6.20 (d, 1H, C2 '-H), 6.48 (s, 1H, NH), 6.92-
7.64 (m, 11H, C3 '-H & Ar-H). 

3b 1564 ; 

3365 ; 

1642 
1610 

1.83 (s, 3H, CH3), 3.72 (s, 3H, Ar-OCH3), 3.99 (d, 
1H, C4-H), 4.12 (d, 1H, C3-H), 6.22 (d, 1H, Cj'-H),. 
6 . 4 8 (s , 1H, N H ) , 6 . 9 0 - 7 . 5 8 ( m , 1 0 H , C j ' - H & A r - H ) . 

3c 1 6 4 8 ; 

3 3 6 0 ; 

1555 
, 1620 

— 

4a 1560 ; 
3370 

; 1660 1.83 (s , 3 H , C H 3 ) ; 3 . 5 8 (dd . 1H H X ) , 3 . 6 4 ( d d , 1 H , H M 

J M X = 1 0 . 0 1 ) , 3 . 8 9 (d , 1 H , C / - H ) , 4 . 0 9 ( d , 1 H , C 3 ' - H ) , 

4 . 5 3 ( d d , I H , H A ) ; JAM = 1 2 . 6 2 ; J A X = 5 . 5 5 ) , 6 . 4 6 

( b r s , 2 H , N H ) , 6 . 9 7 - 7 . 6 4 (M, 1 0 H , A r - H ) . 

4b 1565 : 
3374 

; 1652 — 

4c 1565 

3365 

; 1662 1.85 (s, 3H, CHj), 3.61 (dd, IH, Hx) , 3.69 (dd, IH, 

HM ; J M X = 9.98), 3.92 (m, IH, C/ -H) , 4.15 (d, IH, 

C3'-H), 4.62 (dd, IH, Η λ .· J m = 12.62 ; ./ΛΧ = 5.58), 

6.47 (brs, 211, NH), 6.98-7.88 (m, 9H, Ar-H). 

5a 1560 ; 3370 1.32 (s. 311. CM,). 2.28-2.40 (m. III. (:,,'-ll), 3.57 (dd, 

11-1, Hx) , 3.68 (dd, 111, IIM ; JMX = 10.02), 4.32 (d, 

III. cy - l l ) . 4.75 (dd. Ill , llA ; ./AM = 12.60 ; ./AX = 

5.55), 6.48 (brs, 211, NH), 7.01-7.65 (m, 1011, Ar-I I). 

5b 1555 ; 3370 — 
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5c 1560 ; 3360 

6a 1560 ; 1620 

3370 

6b 1570 ; 1625 

3370 

6c 1 5 7 0 ; 1625 

3370 

7a 1560 ; 1620 

3370 

7b 1560 ; 1630 

3365 

7c 1558 ; 1628 

3372 

8a 1 5 6 0 ; 3370 

8b 1565 ; 3375 

8c 1 5 6 0 ; 3372 

Heterocyclic Communications 

1.36 (s, 3H. CH3) , 2.28-2.42 (m, 1H, C / - H ) , 3.52 (dd, 

1H, H x ) , 3.69 (dd. 1H. HM ; JMX = 10.01), 4.38 (d, 

l H . C j ' - H ) , 4.73 (dd, 1H, HA ; J A M = 12.61 ; ,/AX = 

5.55), 6.48 (brs, 2H, NH), 7.04-7.88 (m, 9H, Ar-H). 

2.14 (s, 3H, C H j ) , 3.69 (dd, 1H, H x ) , 4.03 (dd, 1H, 

H m ; ,/MX = 10.36), 4.47 (dd, 1H, H A ; J A M = 11.80 ; 

./ΛΧ = 5.08). 6.51 (s. I l l , NH), 7.01-7.94 (m. M i l , 

C2'-l-I & Ar-H). 

2.15 (s. 311. CJLl·,). 3.84 (del. III, l l x ) , 4.15 (eld. 111, 

H m ; , ;M X = 10.40). 4.62 (dd, 1H, ΗΛ ; JAM = 11.94; 

./ΛΧ = 5.05), 6.51 (s. I l l , NH), 7.01-7.94 (m, 10H, 

C 2 ' -H & Ar-H). 

1.29 (s, 3H, CH 3 ) , 3.48-3.54 (m, 1H, C 4 ' -H) , 4.35 (d, 

1H, C 5 ' -H) , 6.54 (s, 1H, NH) , 6.23 (d, 1H, C , -H) , 

7.04-7.80 (m, 11H, C 2 -H & Ar-H). 

1.26 (s, 3H, CH 3 ) , 3.48-3.56 (m, 1H, C„ ' -H), 3.82 (s, 

3H, Ar-OCH3) , 4.39 (d, 1H, C5 ' -H), 6.56 (s, 1H, NH) , 

6.29 (d, 1H, C | -H) , 6.98-7.86 (m, 10H, C r H & A r - H ) . 

1.62 (s, 3H, CH 3 ) , 3.04 (dd, 1H, H X ) , 3.46 (dd, 1H, 

H M ; J M X = 10.52), 3.99 (d, 1H, C / - H ) , 4.55 (d, 1H, 

C3 ' -H), 4.88 (dd, 1H, HA ; J A M = 10.69 ; J A X = 5.50), 

6.52 (brs, 2H, NH) , 6.92-7.51 (m, 10H, Ar-H). 

1.64 (s, 3H, CH 3 ) , 2.95 (dd, 1H, H X ) , 3.33 (dd, 1H, 

H M ; JMX = 10.52), 3.72 (s, 3H, Ar-OCH 3 ) , 3.98 (d, 

1H, C 4 ' -H) , 4.57 (d, 1H, C 3 ' -H) , 4 .78 (dd, 1H, H A ; 

JAM = 10.64; J A X = 5.51), 6.54 (brs, 2H, NH) , 6.94-

7.54 (m, 9H, Ar-H). 
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