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Studies on the Syntheses of Heterocyclic Compounds. Part DIP 
Synthesis of I -Substituted I ,2,3,4-Tetrahydrophthalazines by a Pictet- 
Speng ler-type Reaction of 3-Hydroxybenzyl hydrazine with Car bonyl 
Compounds 
By Tetsuji Kametani,' Pharmaceutical Institute, Tohoku University, Aobayama, Sendai, Japan 

Laboratories, Grelan Pharmaceutical Co. Ltd., Sakurashinmachi, Setagayaku, Tokyo, Japan 
Kazuo Kigasawa, Mineharu Hiiragi, Haruhide Ishimaru, Tuneo Uryu, and Seiji Haga, Research 

Condensations of 3-hydroxybenzylhydrazine with acetone, ethyl methyl ketone, diethyl ketone, cyclohexanone, and 
1 -methyl-4-piperidone in the presence of acid gave the 1.1 -disubstituted 1.2.3.4-tetrahydrophthalazines (2)-(6).  
On the other hand, the reactions of 3- hydroxybenzoylhydrazine (7) with acetone, cyclohexanone, and benzalde- 
hyde gave the Schiff's bases (8)-(10). 

WE have reported the synthesis of 1,2,3,4-tetrahydroiso- 
quinolines from 3-hydroxyphenethylamines and car- 
bonyl compounds by phenolic cyclisation.2-11 In 
general, synthesis of many 1 ,l-disubstituted 1,2,3,4- 
tetrahydroisoquinolines by other methods is difficult. 
Moreover, this method has been applied to the synthesis 
of the alkaloid, coreximine. We now report the exten- 
sion of the phenolic cyclisation reaction to  the synthesis 
of 1,2,3,4-tetrahydrophthalazines from 3-hydroxy- 
benzylhydrazine and various carbonyl compounds. 

3-Hydroxybenzylhydrazine was obtained by chlorin- 
ation of 3-benzyloxybenzyl alcohol l2 with thionyl 
chloride, and treatment of the product with hydrazine 
hydrate, followed by debenzylation of the resulting 
hydrazine with hydrochloric acid. 

Treatment of 3-hydroxybenzylhydrazine with acetone 
in propan-2-01 under reflux gave the Schiff's base (1) 
showing a positive Gibbs test and identified from U.V. 
(Arnaxa 275 nm),5 i.r. (vmaX. 1640 cm-l), and n.m.r. spectra 
(6  [(CD,),SO] 1.70 and 1-80 p.p.m. (2 x Me)). How- 
ever, when 3-benzyloxybenzylhydrazine hydrochloride 
was treated with acetone in boiling propan-2-01 saturated 
with hydrogen chloride gas, the expected 1,2,3,4- 
tetrahydro-1 , l-dimethylphthalazin-6-01 (2) was ob- 
tained, showing a negative Gibbs test. The U.V. 

spectrum (Arnax. 280 nm) revealed the presence of a 
substituent para to a hydroxy-group,5 and the n.m.r. 
spectrum (in trifluoroacetic acid) showed two methyl 
groups [6 1.80 (s)] and three aromatic protons [ S  6.80 
(d, J 2.6 Hz, 5-H), 7-12 (dd, J 2.6 and 9.0 Hz, 7-H), 
and 7.42 p.p.m. (d, J 9.0 Hz, 8-H)]. Heating the Schiff's 
base (1) with hydrochloric acid afforded the same 
phthalazine (2). 
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Analogous phthalazines (3)-(6) were obtained by 
heating 3-hydroxybenzylhydrazine hydrochloride with 
ethyl methyl ketone, diethyl ketone, cyclohexanone, 
and l-methyl-4-piperidone in the presence of hydro- 
chloric acid. 

(2) R1 = R2 = Me 
(3) R1 = Me, R2 = Et 
(4) R1 = R2 = E t  
(5) R1R2 = [CH,], 
(6) R1R2 = [CHJ,*NMe*[CH,], 

The reactions of 3-hydroxybenzoylhydrazine l3 (7) 
with acetone, cyclohexanone, and benzaldehyde yielded 
the corresponding Schiff's bases (8)-(10) .l* When 
compound (8) was heated in 10% hydrochloric acid 
it gave 3-hydroxybenzoic acid, but it was unchanged 
when heated under reflux with pyridine and dimethyl- 
formamide. 

0 0 

(7) (8) R1 = R2 = Me 
(9) R'R2 = [CH,], 

(10) R1 = Ph, R2 = H 

Thus, in the condensation of S-hydroxybenzyl- 
hydrazine with carbonyl compounds, cyclisation pro- 
ceeds in the presence of acid. 
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Reaction of carbonyl compounds with 3-hydroxybenzylhydrazine hydrochloride 

J.C.S. Perkin I 

Required \%) Found (yo) 
PP 

(2) ClOH,820 67-4 7.9 15.7 67.2 8.1 15.66 

(3) C11H16N20,HC1 57-75 7.6 12-25 68.06 7.65 12.0 

(4) Cl,Hl,N20,HC1 59.36 7.9 11.55 69.2 8.16 11.1 

(6) CI3Hl,N2O,HC1 61.3 7.6 11.00 61-45 7-65 10.9 

(6) C13Hl$J,0,2HC1 61.0 6.9 13.7 50.56 7-3 13.9 

Compd. Formula C H N  C H N  

0 Free base b Hydrochloride 

Yield h,,.(EhOH)/nm 
[g (%)I Products (1% 4 

0.96 (56) Prisms (EtOH), m.p. 230" 280 (3.24) 

1.23 (56) Needles (MeOH-Et,O), m.p. 280 (3.18) 

1.32 (56) Needles (EtOH-Et,O), m.p. 280 (3.27) 

(decomp.) a 

> 240' b 

240' b 
0.84 (34) Needles (MeOH-Et,O), m.p. 280 (3.13) 

>240° b 
1.44 (48) Needles (Pr'OH), m.p. 245" 280 (3.13) 

(decomp.) c 

Dihydrochloride 

EXPERIMENTAL 
N.m.r. spectra were measured with a JNM-MH-60 

spectrometer, with tetramethylsilane as internal reference, 
and i .r. spectra with Hitachi-2 15 recording spectrophoto- 
meter. U.V. spectra were measured with Shimazu SV-50 
and Hitachi-124 recording spectrophotometers. 

3-Benzyloxybenzyl Chloride.-A mixture of S-benzyloxy- 
benzyl alcohol (100 g) 1 2  and thionyl chloride (100 g) was 
refluxed for 1 h, then the excess of reagent was distilled off. 

The residue was dissolved in chloroform. The extract 
was washed with aqueous sodium hydrogen carbonate 
solution and water, dried (Na,S04), and evaporated to  
give 3-benzyloxybenzyl chloride (105 g, 96%) as a brown 
oil, 6 (CC1,) 4.40 (2H, s, CH2C1) and 4.91 p.p.m. (2H, s, 
PhCH,*O). 

3-Benzyloxybenzylhydrazine.-A mixture of the foregoing 
chloride (100 g), hydrazine hydrate (200 g),  dioxan (200 
ml), and ethanol (50 ml) was refluxed for 10 h and 
the solvent was distilled off. To the residue was added 
10% hydrochloric acid; the product was collected and 
recrystallised from propan-2-01 to  give 3-benzyloxybenzyl- 
hydrazine hydrochloride (93 g, 82%) as needles, m.p. 143- 
145' (Found: C, 63-7; H, 6-15; N, 10.45. C14H,,N20,- 
HCl requires C, 63.5; H, 6.45; N, 10.6y0). 

3-Hydroxybenzylhydrazine.-A solution of 3-benzyloxy- 
benzylhydrazine hydrochloride (4 g) in concentrated hydro- 
chloric acid (15 ml) and ethanol (20 ml) was refluxed for 
10 h, and then the ethanol was distilled off. To the residue 
was added water (20 ml), and the mixture was washed with 
ether. The aqueous layer was concentrated to give 
3-hydroxybenzylhydrazine hydrochloride (1.9 g, 72%) as 
hygroscopic needles, m.p. 1 18' (decomp.) from propan-2-01- 
ether) (Found: C, 47.7; H ,  6.55. C,HloN,O,HC1 requires 
C, 48-15; H, 6.35y0), A,, (EtOH) 275 nm (log E 3.09). 

Reaction of 3-Hydroxybenzylhydrazine with Carbonyl 
Compounds.-A mixture of 3-hydroxybenzylhydrazine 
hydrochloride (1.7 g), the carbonyl compound (1.0 g), 
and propan-2-01 (10 ml) was saturated with hydrogen 
chloride gas and refluxed for 10 h (see Table). Compounds 
(3) and (4) separated as the hydrochlorides during the re- 
action were recrystallised from propan-2-01. Compound 
(6) precipitated on cooling the reaction mixture. Com- 
pounds (2) and (5) were obtained as free bases after treat- 
ment with 28% ammonia. The former (2) was recrystall- 
ised from ethanol and the latter (5) was converted into the 
hydrochloride, which was recrystallised from methanol- 
ether. 

1-( 3-HydvoxybenzyZ)-2-iso~ropylidenehydrnzine (1) .-A 
mixture of 3-hydroxybenzylhydrazine [prepared from the 
hydrochloride (1-7 g) by treatment with ammonia gas in 
propan-2-01, followed by removal of ainrnonium chloride] 

The yields were generally in the range 34-56%. 

and acetone (1 g) was refluxed for 10 h and the solvent 
was evaporated to  give the isopropylidenehydrazine (1) 
(0.52 g, 30%) as prisms, m.p. 120-122' (from acetone) 
(Found: C, 67.05; H, 7.55; N, 15.9. C,,H14N,0 requires 
C, 67.4; H, 7.9; N, 15-7y0), A,, (EtOH) 275 nm (log E 

3-40), 6 [(CD,),SO] 1.70 and 1.80 (3H x 2, each s, 2 x CH,) 
and 4.13 p.p.m. (2H, s, CH,). 

1,2,3,4-Tetrahydro-l,l-dirnethyl~hthalazin-6-ol (2) .-A 
solution of the hydrazine (1) (100 mg) in concentrated hydro- 
chloric acid (1 ml) was refluxed for 1 h and the reagent 
was distilled off to leave the phthalazine (2) hydrochloride 
(70 mg, 58%) as needles, m.p. >240' (from propan-2-01- 
ethyl acetate), identical with an authentic sample prepared 
by direct cyclisation (ix. spectral comparison). 

1-( 3-Hydroxybenzoyl)-2-iso~ro~ylidenehydrazine (8) .-A 
mixture of 3-hydroxybenzoylhydrazine l3 (7) (1.0 g), 
acetone (1.0 g), and propan-2-01 (10 ml) was refluxed for 
2 h. The solid which separated was recrystallised from 
ethanol t o  give the isopropylidenehydrazine (8) (1.0 g, 79%) 
as scales, m.p. 204-207" (Found: C, 62.2; H, 6.4; N, 
14.7. CloH12N20, requires C, 62.5; H, 6.3; N, 14.6%), 
v,, (KBr) 1660 ( G O )  and 1640 cm-l (C=N). 

l-Cyclohexylidene-2-(3-hydroxybenzoyl) hydrazine (9) .- 
Similar treatment of compound (7) (1.0 g) with cyclo- 
hexanone (1.0 g) in propan-2-01 (10 ml) gave the cyclo- 
hexylidenehydrazine (9) (1-3 g, 86%) as prisms, m.p. 224.- 
226" (frommethanol) (Found: C, 67.0; H, 6-95; N, 11.95. 
Cl,Hl,N,O, requires C, 67.2; H, 6.95; N, 12-05Y0), v,, 
(KBr) 1650 (GO)  and 1630 cm-l (C=N). 

l-Benzylidene-2-(3-hydroxybenzoyl)hydrazine (10) .-A mix- 
ture of compound (7) (1.0 g), benzaldehyde (1.0 g), and 
propan-2-01 (10 ml) was refluxed for 2 h to give the benzylid- 
enehydrazine (10) (1.3 g, 83%) as scales, m.p. 214-216' 
(from ethanol) (Found: C, 69.8; H, 5.2; N, 11.75. C14H12- 
N20, requires C, 70.0; H, 5.05; N, 11.65y0). 

Reaction of 1 - (3-Hydroxybenzoyl) -2-isopropylidenel~ydr- 
azine (8) with 10% Hydrochloric Acid.-A mixture of 
compound (8) (100 mg) and 10% hydrochloric acid (3 ml) 
was refluxed for 1 h and cooled to give 3-hydroxybenzoic 
acid (40 mg, 57%) as needles, m.p. 200-201' (from water), 
identical with an authentic sample l5 (i.r. spectral compari- 
son and mixed m.p.). 

We thank President A. Yanagisawa and Director 0. 
Takagi, Grelan Pharmaceutical Co. Ltd., for their en- 
couragement. We also thank Miss R. Kato, Miss C. 
Yoshida, and Miss F. Yoshinaka, Pharmaceutical Institute, 
Tohoku University, for microanalyses and spectral measure- 
in en t s. 
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