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Trichloromethyldialkylamines react with nitrogen heterocyclie compounds containing an active 
methyl group or  with their  salts to give 2-heteryl- l , l ,3 ,3- tetrachloro-l ,3-bis(dialkylamino)  
propanes, which are hydrolyzed by water to heterylmalonamides. Cyanine dyes containing a 
dimethylcarbamoyl group in the cv position relative to the polymethine chain were obtained. 

Trichloromethyldialkylamines react  relatively readily with various types of compounds containing 
active methylene groups [2]. Ciernik [3] recently demonstrated that dichloromethyldimethylamine reacts 
with nitrogen-containing heterocyclie bases with a methyl group in the 2 and 4 positions and that the final 
products may be starting compounds for the synthesis of dyes. 

We have found that trichloromethyldialkylamines also react with nitrogen heterocyclie bases contain- 
ing active methyl groups - 2-methylbenzothiazole, 2-methylbenzoxazole, and their  hydroch lo r ides -  to give 
I. 
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We were unable to isolate these compounds in the individual state, inasmuch as they hydrolyze in air,  
and the reaction is accompanied by considerable resinification. Hydrolysis of I with aqueous potassium 
carbonate solution gives N,N,N',N'-tetraalkylamides of heterylmalonic acids (II). (See scheme onthe following 
page.) 

2,3-Dimethylbenzothiazolium p-toluenesulfonate reacts with trichloromethyldimethylamine in a 1 : 2 
ratio to give 2-(~-dimethylamino-~-chlorovinyl)-3-methylbenzcthiazolinm chloride (III). Treatment of III 
with water and sodium perchlorate gives 2-(dimethylacetamido)-3-methyibenzcthiazolium perchlorate (IV). 

Quaternary salt IV undergoes condensation with 1,3,3-trimethyl-2-formylmethyleneindoline to give 
trimethylidynecyanine V (Xmax 537 nm), while styryl  VI (Xmax 510 nm) is formed bythe act ionofp-dimethyl-  
aminobenzaldehyde. 

As expected [4], the introduction of a dimethyloarbamoyl group into the ~ position of the polymethine 
chain induces a small hypsochromic shift of the absorption maxima in the dyes (Xmax 842 and 530 nm [5, 6], 
respectively, for dyes V and VI, which do not contain a dimethylcarbamoyl group). 

E X P E R I M E N T A L  

Benzothiazolylmalonic Acid N,N,N',N'-Tetramethyldiamideo A 0.05-mole sample of 2-methylbenzo- 
thiazole was added to a solution of 0.1 mole of trichloromethyldimethylamine in 70 ml of dichloroethane, 

N * Communication VIII from the ser ies  Polychloroalkylamines. See [1] for communication VII. 
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and the mix tu re  was ref luxed for  4 h (until hydrogen chloride evolution ceased) .  The dichloroethane was 
r emoved  by vacuum dist i l lat ion,  and the res idue  (a v iscous  mass )  was added to 30 ml  of a 30%potass ium 
carbonate  solution. The resu l t ing  oil was ex t rac ted  with 30 ml  of benzene,  the benzene was r emoved  by 
dist i l lat ion,  and the res idue was vacuum dist i l led to give 2-me!:hylbenzothiazole (35%) with bp 90 ~ (10-12 
mm) .  The res idue  was a mix ture  of c r y s t a l s  and oils .  It was washed succes s ive ly  with acetone and wa te r  
and dried~ The yield of amide II, with mp 130-131 ~ (from ethanol),  was 35%. Found: S 11.2%. C14H21N302S. 
Calculated:  S 11.0%. 

Benzothtazolylmalonic  Acid N,N,N ~,N' -Tet rae thyldiamideo This compound was s i m i l a r l y  obtained 
f rom 0.05 mole of t r i ch lo romethy ld ie thy lamine  and 0.02 mole  of 2-methylbenzothiazole  hydrochlor ide .  The 
yield of  this amide ,  with mp 125-126 ~ (from ether) ,  was 20%. Found: N 12.1%. C16H25N202S. Calculated:  

12.1%. 

2 - (Dimethy lace tamido) -3 -methy lbenzo th iazo l ium Pe rch lo ra t e  (IV). A 0 .03-mole  sample  of 2 ,3-d i -  
methylbenzothiazol ium p- toluenesulfonate  was added with s t i r r i n g  to a solution of 0.06 mole  of t r i c h l o r o -  
methyld imethylamine  in 50 m l  of methylene chlor ide,  a f t e r  which the mix tu re  was ref luxed for  5 h. The 
resu l t ing  prec ip i ta te  was s epa ra t ed  and mixed with 10 ml  of a 30%potass ium carbonate  solution. The aque-  
ous solution was evapora ted  on a wa te r  bath, and the p rec ip i t a ted  c r y s t a l s  were  r emoved  by f i l t ra t ion  and 
dissolved in alcohol.  A sa tura ted  aqueous solution of sodium pe rch lo ra t e  was added to the alcohol solution, 
and the prec ip i ta ted  IV was sepa ra t ed  and dr ied to give 11%of a product  with mp 190-191 ~ (from ethanol).  
Found: S 9.5%. C12H14C1N205S. Calculated: S 9.3%. p-Toluenesul fonyl  chloride (25%) was obtained f rom 
the f i r s t  f i l t ra te  a f t e r  r e m o v a l  of the methylene chloride by dist i l lat ion.  

Benzoxazolylmalonic  Acid N,N,N, ,N , -Te t rae thy ld iamide .  A mix tu re  of 0.03 mole  of 2 -me thy lbenzoxa -  
zole hydrochlor ide ,  0.06 mole of  t r i ch lo romethy ld ie thy lamine ,  and 50 ml  of  dichloroethane was ref luxed 
and s t i r r e d  for  5 h. The dichloroethane was then r emoved  by vacuum dist i l lat ion,  and the res idue  was 
mixed with 20 ml  of a 30%potass ium carbonate  solution. The organic  l aye r  was s epa ra t ed  and mixed with 
20 ml  of e ther ,  and the e the r  mix tu re  was ref iuxed for  30 min.  The solution was cooled, and the p r e c i p i -  
ta ted c r y s t a l s  were  r emoved  by f i l t ra t ion to give 18%of the amide with mp 126 ~ (from e ther ) .  Found: N 

12.9%. CIsH25N30 3. Calculated: N 12.7%. 

2- [1 -Oimethy lca rbamoyl -3 -  (1 ,3 ,3 - t r imethy l -2 - indo l iny l idene)propenyl ] -3 -methy lbenzo th iazo l ium 
Pereh lo ra te  (V). A mix ture  of  0.2 mmole  of pe rch lo ra t e  IV and 0.2 mmole  of 1 , 3 , 3 - t r i m e t h y l - 2 - f o r m y l -  
methyleneindol ine was ref luxed in 5 ml  of  acet ic  anhydride.  The solution was cooled, and e the r  was added 
to p rec ip i ta te  the dimethyl idynecyanine (V). A product  with mp 234 ~ (from ethanol) and kma x 537 rim, was 
obtained in 77%yield. Found: S 5.9%. C25H28C1N3OsS. Calculated:  S 6.2%. 

2- (1- D ime thy lca rbamoy l -  2- (p-dimethylaminophenyl) -  2 -e theny l ] -3 -methy lbenz~176  Perch lo r~  
ate (VI). A mix ture  of 0.3 mmole  of IV and 0.3 mmole  of p -d imethy l -aminobenza ldehyde  was ref luxed in 
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a solution of 5 ml of acetic anhydride for  1 h. The c rys ta l s  were removed  by fi l trat ion to give a product  
with mp 189 ~ (from ethanol) and ~max 510 nm in 90%yield. Found: S 7.2%. C25H24C1N2OsS. Calculated: 
s 7.1%. 
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