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ORGANIC PEPIIIULTIONS AI?D PROCEDURES INT. 6(4), 179-182 (1974) 

PREPARATION OF 2-HY DRAZINO3ENZOTHIAZOLES 

BY EXCHANGE AMINATION 

C. J .  Barnett* and J. C. Smirz 

The L i l l y  Research Laboratories 
E l i  L i l l y  and Company 

Indianapolis, Indiana 46206 

Ue required a general method f o r  the preparation o f  subst i tuted 2- 

hydrazinobenzothiazoles 11. D i rec t  conversion o f  2-aminobenzothiazoles 

I t o  I 1  by exchange amination wi th hydrazine was an a t t rac t i ve  approach i n  

view o f  the general a v a i l a b i l i t y  o f  2-aminobenzothiaroles from oxidat ive 

cycl izat ion o f  thioureas (Hugershoff reaction). 

had previously been reported,2 but the procedure described gave poor y ie lds  

o f  I1 unless the s ta r t ing  2-aminobenzothiazole possessed a carboxyl sub- 

Such an exchange process 

I I1 

s t i t uen t  i n  the benzenoid moiety. 

We have found tha t  reaction o f  2-aminobcnzothiazoles w i t h  a 

hydrazine-hydrazine hydrochloride mixture i n  ethylene glycol solut ion 

(130-140") affords the corresponding 2-hydrrzinobenzothiazoles i n  excel lent  

yields. Results for.severa1 examples are shwn i n  Table I .  
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C. J. BARNETT AND J. C. SMIRZ 

TABLE I 

R Yield (%)a mp (crude) mPb 

H 90 194-198" 1 96- 1 98' 

93 165-168" 167.5-1 69" 4-CH 3 

5 s 6-( CH 3 12 82 22 3-229 " 235-240" (dec. ) 

4-OCH 3 89.6 21 5-220" 224-226.5" 

6-OCH 90 --- 176-1 780d 

6-SCH3 92.5 

4-C1 90.5 

173-176" 178-1 80' 

226-229" 239-241 " 

a) Based on weight of i so la ted  crude product. 
b) Recrystal 1 i zed from ethanol. 
c) L i t 6  mp 195". 
d) L i t 7  mp 168-169". 

The crude products were 90-95% pure (vpc analysis) and should gener- 

a l l y  be suitable f o r  fu r ther  processing without pur i f i ca t ion .  

included 2-4% s tar t ing  material and lesser amounts o f  other by-products. 

The bis-hydrazobenzothiazole I11 ms i den t i f i ed  as a minor impurity i n  2- 

hydrazino-4-methylbenzothiazole (11, R = 4-CH3). Reaction of the desired 

Impurit ies 

I11 

product I1 w i t h  a second molecule o f  s ta r t i ng  material accounts f o r  the 

formation o f  products o f  the type III.3 Pur i f i ca t ion  could easi ly be 

carr ied out by recrys ta l l i za t ion  fran alcohol. 

I t  should be noted that heterocycl ic hydrazines are unstable t o  

oxygen, par t i cu la r ly  i n  the presence o f  base.'+ Reactions should be 
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PREPARATION OF 2-HYDRAZINOBFNZOTHIAZO~S 

car r ied  out i n  an owgen-free atmosphere and the products protected from 

d i rec t  exposure to  a i r .  The hydrazinobenzothiazoles described herein have 

been found t o  be stable f o r  several months i n  t i g h t l y  capped brown bott les.  

EXPERIMENTAL 

General Procedure fo r  the Preparation o f  2-Hydrazinobenzothiazoles . To a 

suspension o f  0.1 mole o f  the 2-aminobenzothiarole i n  80 m l  ethylene glycol  

i s  added 0.2 mole 85% hydrazine hydrate and 0.1 mole hydrazine monohydro- 

chloride. The mixture i s  heated t o  140" f o r  2 h r5  i n  an atmosphere o f  

nitrogen. The mixture i s  coaled t o  room temperature. water (80 m1) i s  

added t o  complete precipi tat ion.  and the product f i l te red .  washed with 

water, and dried. Yield and melt ing po in t  data for spec i f i c  examples are 

reported i n  Table I .  

TABLE I 1  

Elemental Analyses 

Calculated Found 

C s  H s  N s  S C s  H s  N* S 

53.61 5.06 23.44 17.89 53.84 4.98 23.17 17.68 

55.93 5.74 21.74 16.59 55.96 5.78 21.55 16.72 

49.21 4.65 21.52 16.42 49.25 4.54 21.67 16.40 

45.47 4.29 19.89 30.35 45.63 4.21 19.66 30.12 

42.11 3.03 21.05 16.06 42.30 3.13 20.82 16.11 
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