
Chemistry of Heterocyclic Compounds, Vol. 34, No. 3, 1998 

S Y N T H E S I S  AND M I L D  C O N V E R S I O N  O F  1,5- 

B ENZOD IA Z E P INE I M I N O T H I O E T H E R S  

I N T O  H Y D R A Z I D E S  

B. Puodfifinait~, L. Kosychova, R. Jan~ien~, 
and Z. Stumbrevi~ifit~ 

4-Methylthio-2, 3-dihydro- l H-1, 5-benzodiazepine derivatives were prepared by alkylation of tetrahydro-l H-1, 5- 
benzodiazepine-2-thiones with iodomethane or dimethyl sulfate in the presence of base or using phase-transfer 
catalysis. The desired 4-acyl-hydrazino-2,3-dihydro-lH-1,5-benzodiazepines resulted from the reaction of 
iminothioethers with hydrazides. 

In connection with several projects on the synthesis of new annelated tricyclic 1,5-benzodiazepines, a clean and efficient 

method for the preparation of 4-hydrazino-2,3-dihydro-lH-1,5-benzodiazepines is needed. Since tetrahydro-lH-l,5-benzo- 

diazepine-2-thiones [1] show insufficient reactivity towards some nucleophiles, it is important to transform them to a more 

reactive form, e.g., to the corresponding iminothioethers [2-4]. 
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In the present study, methods for the synthesis of novel 4-methylthio-2,3-dihydro- IH-l,5-benzodiazepines Ia-i and their 

conversion into N-substituted hydrazides IIa-k were developed. 
The precursors (thiolactams IIIa-i) were previously described by us [1]. The treatment of thiolactams IIIc, f with 

iodomethane in the presence of potassium carbonate at ambient temperature [2] afforded thioethers Ic, f (Method A). The ~H 

NMR spectra indicated a characteristic singlet for S-CH3 proton signals of iminothioethers at 2.35-2.53 ppm (Table 1), while 

N - C H  3 proton signals of tetrahydro-l,5-benzodiazepine-2-thione derivatives were observed at 3.66-3.77 ppm [3, 5, 6]. 
Consequently, the reaction product has structure I, but not the structure of N-methyl thiolactams. TLC monitoring of the 
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TABLE !. ~H NMR Data for Compounds la-i 

Corn- C~. ppm, J, HZ (CDC�91 pound 

[a 

Ib 

Ic 

Id 

le 

I[ 

lg 

lh 

li 

2,41 (3H, s, CH3); 2,65 (2H, m, CH2CS); 3,59 (2H, m, CH2N); 6,51 ...7,27 (4H, m, Ar) 
1,10 (3H, d, CH3C); 2,35 (3H, s, CH3S); 2,89 (IH, m, CH); 2,90...3,31 (2H, m, CH2); 
3,74 (IH, bs, NH); 6,39...7,36 (4H, m, At) 
1,23 (3H, d, CH3C); 2,15...2,50 (2H, m, CH2); 2,43 (3H, s, CH3S); 3,09 (IH, bs, NH); 
3,99 (IH, m, CH); 6,55...7,25 (4H, m, At) 
2,44 (2H, m, CH2CS); 2,47 (3H, s, CH3S); 2,71 (3H, s, CH3N); 3,52 (2H, m, CH2N); 
6,82...7,40 (4H, m, A.r) 
1,13 (3H, d, CH3C); 2,43 (3H, s, CH3S); 2,70...3,57 (3H, m, CH2CH); 
2,72 (3H, s, CH3N); 6,71 ...7,21 (4H, m, At') 
1,09 (3H, d, CI-[3C); 2,19 (IH, d. d, 2 j .  13,4, 33., 8,2, CHH); 
2,41 (IH, d. d, 3. - 6,1, CHH); 2,46 (3H, s, CH3S); 2,72 (3H, s, CH3N); 
3,89 (IH, m, CH); 6,80...7,21 (4H, m, At) 
2,45 (2H, m, CH2CS); 2,48 (3H, s, CH3); 3,42 (2H, m, CH2N); 4,21 (2H, s, CHHHHHHHHHH~); 
6,83...7,34 (9H, m, At) 
1,07 (3H, d, CH3C); 2,47 (3H, s, CH2S); 2,87...3,50 (3H, m, CH2CH); 
4,08 and 4,40 (2H, AB-q, J - 14,0, CH_H.2.Ar); 6,79...7,25 (gH, m, At') 
1,01 (3H, d, CH3C); 2,10...2,47 (2H, m, CH2S); 2,53 (3H, s, CH3S); 3,88 (IH, m, CH); 
4,21 and 4,24 (2H, A.B-q, J" - 14,2, CH2N); 6,85...7,40 (9H, m, Ar) 

preparation of products I showed that desulfuration of iminothioethers I leading to the formation of the corresponding 

tetrahydro-l,5-benzodiazepin-2-ones under reaction conditions also took place (TLC analysis with authentic samples). 

lminothioethers Ie, h were obtained from Ille, h by alkylation with iodomethane in the presence of potassium 

hydrocarbonate in polar solvents (Method B). The reaction was also accompanied by the formation of desulfuration products. 

Thiolactam llIb can also be S-alkylated with dimethyl sulfate using the described procedure [7] (Method C). Compound Ib was 

isolated as an oil and proved to be less stable than other methylthio derivatives I. 

The phase-transfer catalyzed alkylation of compounds llIa, d, g, i with an excess of iodomethane in 40% aqueous 

potassium hydroxide/chlorobenzene or benzene at room temperature led to the desired iminothioethers Ia, d, g, i (Method D) 

[3]. Control of the reaction time by TLC analysis led to minimum formation of desulfurated product. Iminothioethers Ia-i were 

converted to the 4-acylhydrazino derivatives IIa-k by condensation with an excess of acetyl or benzoylhydrazines under 

relatively mild conditions. 
The IH NMR spectra of acetylhydrazino derivatives IIa-h show two singlets for the methyl protons of the acetyl group 

with A6 0.10-0.18 ppm. This indicates that these compounds exist in the solution form at 35~ as a mixture of Z- and E- 

isomers in the ratio 40:60 to 60:40. The ratio of isomers varies depending on the nature of R and R t. 

EXPERIMENTAL 

IH NMR spectra were measured on a Hitachi R-22 spectrometer operating at 90 MHz (35~ with HMDS as an 

internal reference, and chemical shifts were expressed as 6 (ppm). TLC was performed on Silufol UV-254 silica gel plates in 

the system benzene-methanol (v/v, 6:1). For column chromatography., silica gel Chemapol L 40/100 was used. 

1,2-Dimethyl-4-methylthio-2,3-dihydro-lH-l,5-benzodiazepine (If). (Procedure A). To a solution of 2.84 g (13.7 

mmol) of thiolactam IIIf in tetrahydrofuran (60 ml), 3.9 g (28 mmol) of potassium carbonate and 1.74 ml (28 mmol) of 

iodomethane were added. The mixture was stirred at room temperature until the starting material (R/0. ,65) was consumed as 

evidenced by TLC analysis. The formation of 4,5-dimethyl-2,3,4,5-tetrahydro- 1 H- 1,5-benzodiazepin-2-one (Rf 0.30) was also 
observed. The mixture was filtered and the filtrate was evaporated in vacuo. The resultant thick residue was dissolved in 20 

ml of methanol and diluted with 40 mi of water. The suspension formed was made basic with 1 N sodium hydroxide and the 

resulting precipitate was filtered off. Recrystallization of the solid from ethanol gave 2.3 g (76%) of If as white needles, m.p. 

48-50~ Found, %: N 12.85. C~HI6N2S. Calculated, %: N 12.71. 
2-Methyl-4-methyithio-2,3-dihydro-lH-l,5-benzodiazepine (Ic) was obtained following the above procedure from 

the reaction of compound IIIc with iodomethane. The thick oily residue was treated with ethyl ether. After long standing in 

the refrigerator ( -18~ pale yellow crystalline compound Ic precipitated (62%), m.p. 85-87~ Found, %: N 13.44. 

C~H~4N2S. Calculated, %: N 13.58. 
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tH NMR spectrum of the crude residue of product Ic indicated the presence of 1,2-dimethyl derivative If formed by 

competing alkylation at the diazepine ring nitrogen. 
l-Benzyl-3-methyi-4-methylthio-2,3-dihydro-lH-l,5-benzodiazepine (Ih). (Procedure B). To a suspension of 1.13 

g (4 mmol) of thiolactam lIIh in acetone (50 ml), 2.0 g (20 mmol) of potassium hydrocarbonate was added and the mixture 

was stirred at room temperature for 2 h. After that a solution of 1.25 ml (20 mmol) of iodomethane in methanol (10 ml) was 

added dropwise. The reaction mixture was warmed to 30~ and stirred overnight at room temperature. TLC analysis did not 

indicate completion of the reaction (IIIh, R.r 0.85) and also the formation of the corresponding desulfurated product (R I 0.34) 

was observed. The mixture was filtered. The solvent and excess of iodomethane were evaporated. The oily residue was 

dissolved in a small volume of benzene and subjected to column chromatography (silica gel) using benzene-hexane mixture 

(9:1) as eluent. Removal of the solvent from the eluate afforded a thick oil, which was kept in vacuo over phosphorus pentoxide 

overnight at room temperature. The nearly pure compound Ih (0.6g, 51%) was obtained as a pale yellow oil, RI 0.95. Found, 

%: N 9.21. C~sH20N2S. Calculated, %: N 9.45. 
1,3-Dimethyl-4-methylthio-2,3-dihydro-lH-l,5-benzodiazepine (le) was obtained following a procedure identical to 

that described above from the reaction of thiolactam IIIe with iodomethane. Compound Ie (65%) was obtained as a yellow oil, 

RI0.97. Found, %: N 12.36. CtzHj~N2S. Calculated, %: N 12.71. 
3-Methyl-4-methylthio-2,3-dihydro-lH-1,5-benzodiazepine (Ib). (Procedure C). To a stirred solution of IIIb (1.1 

g, 5.8 mmol) in dry dioxane (40 nil), a solution of 1.93 g (34 mmol) of potassium hydroxide in dry methanol (10 ml) and 

dimethyl sulfate (1.7 ml, 17.5 mmol) in methanol (5 ml) was added in four portions during 1 h. The mixture was stirred 

overnight at room temperature, diluted with methanol, and filtered. The filtrate was concentrated to ca. 25 ml and water was 

added. The oil formed was extracted with ethyl ether and dried. Removal of the solvent gave an oily residue, which was 

dissolved in a small volume of benzene and chromatographed on a silica gel column. The fraction was collected by eluting with 

benzene-hexane (9: I). After removing the solvent and drying the residue in vacuo 0.49 g (42%) of Ib as a pale yellow oil, 

Rs0.87, was obtained. Found, %: N 13.31. Cj~HI4N2S. Calculated, %: N 13.58. Compound Ib was also obtained according 

to method D in 82% yield. 
4-Methylthio-2,3-dihydro-lH-l,5-benzodiazepine (Ia). (Procedure D). To a solution of thiolactam IIIa (0.89 g, 5 

retool) in 50 ml of chlorobenzene or benzene, 1.48 g (6.5 mmol) of benzyltriethylammonium chloride and 1.25 ml (20 mmol) 

of iodomethane were added. The obtained suspension was stirred at room temperature for 1.5-2 h until TLC analysis indicated 

the completion of the reaction. The mixture was filtered, and filtrate was diluted with chloroform (100 mi) and water (100 ml). 

The organic layer was separated and the aqueous phase extracted with chloroform. The combined organic phases were washed 

with water (until neutral), dried (Na2SO4), and evaporated to dryness in vacuo. 

The thick oily residues obtained (compounds Ia, Id, and Ig) were purified by column chromatography following a 

procedure identical to that described for method B. The fraction eluted with benzene gave the pure compound Ia (0.58 g, 61%) 

as a yellow oil, RI0.81. Found, %: N 14.71. C~oHt2N2S. Calculated, %: N 14.57. Compounds Id, g, i were obtained similarly. 

l-Methyl-4-methylthio-2,3-dihydro-lH-1,5-benzodiazepine (Id). From the eluate, after removal of the solvent, 

iminothioether Id (0.55 g, 55%) was obtained as an oil, P~0.85. Found, %: N 13.83. CHH~4NzS. Calculated, %: N 13.58. 
1-Benzyl-4-methylthio-2,3-dihydro-lH-l,5-benzodiazepine (Ig). From the eluate (benzene-hexane, 9:1), after 

removal of the solvent, compound Ig (1.1 g, 78%) was obtained as an oil, RI0.91. Found, %: N 10.21. CjTHtsN2S. Calculated, 

%: N 9.92. 
l-Benzyl-2-methyl-4-methylthio-2,3-dihydro-lH-l,5-benzodiazepine (Ii). The semisolid residue was triturated with 

ethyl acetate-ethyl ether (1:5) to give white crystalline compound Ii (1.27 g, 85%), m.p. 38-40~ Found, %: N 9.48. 

CtsHa~I2S. Calculated, %: N 9.45. 
l_RZ_2.Rt-3-R-4-(2'-acylhydrazino)-2,3-dihydro-lH-l,5-benzodiazepines (IIa-k). General procedure. A solution of 

5 mmol of a suitable methylthio derivative (Ia-i) and 9 mmol of acetyl- or benzoylhydrazine in anhydrous ethanol (40 ml) was 

refluxed for 1 h (for the preparation of compound IIi 15 rain and for compound IIIb 5 h). After that the reaction mixture was 

stirred overnight at room temperature. The resulting precipitate was separated by filtration. After crystallization from ethanol 

pure compounds IIa-k were obtained as white solids. The experimental data for compounds IIa-k are presented in Table 2. 
Acknowledgement. The authors are grateful to the Lithuanian Scientific and Research Foundation for financial support 
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