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2-Acetylamino-4-diacetylamino-3',4',5'-trimethoxydiphenyI 
sulfone (7) was prepared by acetylating 6 in refluxing Ac20, 
removing Ac20 under reduced pressure, and oxidizing the residue 
with H202 according to the procedure given for 2 except that the 
reaction mixture was evaporated to dryness under reduced pres
sure (bath temperature ca. 60°), the residue treated with H20, and 
the product removed by filtration and purified by crystallization. 

2,4-Diamino-3',4',5'-trimethoxydiphenyl sulfone (8) was pre
pared by the hydrolysis of 7 with 6 N HCI. 

4-Fluoro-3',4',5'-trimethoxybenzophenone Ketimine Hydro
chloride (9).—The Grignard reagent of p-fluorobromobenzene 
(73.5 g, 0.42 mol) with 9.2 g (0.4 g-atom) of Mg was prepared in 300 
ml of Et 20. A solution of 3,4,5-trimethoxybenzonitrile (50.0 g, 
0.26 mol! in 150 ml of dry T H F was added to it slowly. The 
mixture was then brought to reflux and the solvent was replaced 
by an equivalent amount of PhMe and refluxed for 16 hr. I t was 
cooled, gassed with XH3 for 1 hr, and filtered hot, the filtrate 
concentrated to an oil, and the oil dissolved in E t 2 0 and converted 
into the HCI salt. 

4-Fluoro-3',4',5'-trimethoxybenzophenone (10).—A mixture of 
9 (40.0 g, 0.132 mol) and 350 ml of 6 N HCI was heated on a steam 
bath for 4 hr. The mixture was cooled and extracted with E t 2 0 
to obtain the oily product which solidified on standing. 

4-Azido-3',4',5'-trimethoxybenzophenone (11).—A mixture of 
10 (5.8 g, 0.02 mol), NaN, (3.3 g, 0.05 mol), 60 ml of DMSO, and 
15 ml of H 2 0 was heated with stirring at 100-110° for 16 hr. 
The mixture was cooled and diluted with H20, the product ex-
t racted with E t 2 0 , and the E t 2 0 extracts were worked up as usual. 

4-Amino-3',4',5'-trimethoxybenzophenone (12).—A mixture of 
11 (3.13 g, 0.01 mol), 0.4 g of 5 % Pd-C, and 75 ml of Me2CO 
was hydrogenated at room temperature and atmospheric pressure. 
After 3 hr the mixture was filtered and concentrated to give a 
solid product. 

4-Amino-3',4',5'-trimethoxydiphenyImethane (13).—A mix
ture of 12-HCI (5.0 g, 0.0155 mol), 0.4 g of 5 % Pd-C, 100 ml of 
MeOH, and 10 ml of AcOH was hydrogenated at 5 kg/cm2 for 
5 hr at room temperature. The mixture was filtered and the fil
trate was concentrated to a solid, treated with X'aOH solution, 
and extracted with CH2C12. The CH2C12 extract, on the usual 
work-up, gave a syrup which was purified by distillation. 
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The high incidence of the Chagas-Mazza disease 
(South American trypanosomiasis) among blood donors 
in some places makes it difficult to reject infected 
blood.2 Therefore it is necessary to add to the blood a 
trypanocidal substance that must be water soluble, 
compatible with the anticoagulant solution, and re-
sistent to sterilization, and which prevents infection of 
the patient by the blood. So far only colorants3 have 
been used for this purpose, but these have many dis
advantages.4 

Since some substituted 1,2,3,4-tetrahydrocarbazoles 
are active against Trypanosoma cruzi,5 a series of related 
new compounds fulfilling the above requirements were 
prepared in order to test their trypanocidal activity 
(Table I). 

Chemistry.—The 1,2,3,4-tetrahydrocarbazole (THC) 
and the 6-substituted THC (I) were prepared by the 
Fisher indole synthesis6 with the modification described 
in the Experimental Section for 6-iodo-THC. 
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" All c o m p o u n d s were ana lyzed for C, H, X and ana ly t i ca l results ob t a ined fur those e l ements are wi th in ll.:i' , of theore t ica l va lue- . 
T h e c o m p o u n d s were reerys ta l l ized from E t O H , except 6 from a b s o l u t e K t O I I . T h e uv, ir, and nirir spec t r a a re in agreement wit h i he 
proposed s t r u c t u r e s . .Melting po in t s were t a k e n in capi l lary and :ue uncor rec ted . '• C o n c e n t r a t i o n s were considered in be useful when 
all t r v p a n o s o m e s were killed after no longer t h a n Hi hr. T h e s e tes t s 5 were performed by Dr. M. Alvarez, I n - t i t u m de Inve- t igae io i , 
d e la Knfe rmedad de O h a g a s . '' T h e base has been r epor t ed by .1. W. Cu-ac and C. A. Dornfeld. 1". S. Pa ten t 2..VH.21 1 • 10." 1 c ' T h e 
base has been repor ted . See ref .">. 
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The 8-substiti i ted-THC's (II) which are more diffi
cult to prepare were obtained by the Borsche synthesis 
as modified by Perkin and Plant.7 

The procedure described by Barnes, el a/..s lor pre
paring 8-bromo-THC did not yield substantial quanti
ties of pure material, and therefore other reaction 
conditions were used to prevent oxidation. These are 
described in the Experimental Section. 

Experimental Section 

s - M e t h o x y - T H C was purified t h r o u g h the p ic ra te from which 
the base was recovered as descr ibed b y B o b b i n . 9 

6-Iodo-l ,2 ,3 ,4-tetrahydrocarbazole . T o a s t i r red so lu t ion oi 
0.5 ml 10.005 mol ) of cye lohexanone in 2 ml of A c O H h e a t e d to 
reflux, 1.1 g (0.005 mol ) of 4 - iodophenyIhydraz ine was added 
du r ing I hr . After be ing refluxed wi th s t i r r ing for 1 hr, t h e p rod 
uct was collected on a filter a n d washed wi th 5 ' f XaHSOu soln. 
l i ee rys ta l l i za t ion from M e O H - H . O gave 0.84 g (70'" c l of c ream-
colored needles, m p 155-150° . Anal. ! d . . H i , I X ) C. TI. X. 

o i W. I t . Perk in a n d S. G. P . P lan t , ./. Chem. Soc. 1825 (1921). 
8! C. S. Barnes . K. H. Pausacker , a n d \V. E . Oadrock , ( ' )« . , 730 'ID;')!), 

do .1. M . B o b b i n . ./. OI-II. Chem. 22, 172!) il»">71. 

8 - I o d o - l , 2 , 3 , 4 - t e t r a h y d r o c a r b a z o l e . T o a . - l ined solution ot 
2.7 g (0.01 m o l ; of 2 - i o d o p h e n y l h y d r a z i n e ' IK ' l in 25 ml of l l . t l -
1 ml '0.01 mol) of cye lohexanone and 1.25 m! o ! ' - a i u r a t e d solo, 
lion of X a A c O were added . After be ing s t i r red for 15 min. the 
solut ion wa> ex t r ac t ed ( K n O . 100 ml , . T h e solvent was dried 
and e v a p o r a t e d under v a c u u m . T h e solid residue w a- dissolved 
m 20 ml of Act 111, and the soln was hea t ed to Kltr in a -ealed 
a m p o u l e unde r Xj for 2 hr, p o u r e d into 150 ml of 2 5 ' , N l h O l l , 
cooled, and ex t rac ted (KtjO. 200 nil i. T h e com'oitied ex t r ac t -
were dried i MgS( ) 4 , and e v a p o r a t e d undid' v a c u u m leaving an oily 
re- idue that was subl imed (70°, 4 ,u yie lding 1.52 g ' 5 1 ' , • of 
off-while crys ta l - , nip 50 (>0C. Anal. ( ( ' i J I i J X • ( ' . II. N. 

By the same p rocedure N-bromo-1,2.5,4-iei r a h y d r o c a r b a / o l e 
was ob ia ine i l : yield 5 0 ' , of whi le c r v - t a l - : nip 05 t i l " dit ." 
n ip 57° t. . t / n ) / . ' i ( ' 1 dI 1 ,B rX: i C, X, I I . ' 

Preparation of the Compounds in Table I. A mix iu re oi Hill 
mol of ihe respect ive s u b s t i t u t e d I.2,:->.4-tet r a h y d r o r a i bazole and 
0,5 g of NaXfL. in 20 ml of xy lene was s t i r red a: 14(1"- b a t h t em
p e r a t u r e for 2 hr. T h e n 0.5 g of X a X H . and 0.01 tnol of 2-
d i e t h y l a m i n n e t h y l c h i o r i d e ' H C l were added . Tlie mix tu re was 
refluxed for 1 hr unde r the s a m e condi t ions and . after cooling, 
was poured into II .O '25 ml i, and 1 A" IK ' l was added lo pl l 1. 
T h e aqueous phase was m a d e a lkal ine iXa-jCO. and ex t rac ted 
(F.uO, 200 ml) . T h e combined ext raids were dr ied and e v a p o 
ra ted . T h e oily residue was dissolved in ho1 K t O l I :'•> m l ' and 
I.Hi g iO.Ol mo l ! of fumaric acid was added . Afiei cooling the 
crys ta l l ine fumara les were filtered and worked up as n-ita! 

T h e a lkyla t ion of Ihe u i i - n h s t i t n t e d T H C proceed- b e t i e r 
it-ing po tass ium ' - Imtoxide in D M S O ( 5 5 ' , yield . 
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