
6                                         1,019,783
TABLE A                    Order: Moniliales
Aspergillus flavipes           ATCC  11013
Aspergillus niger                ,,    11394
Aspergillus sclerotiorum       CMI   56673                     Order:
Mucorales                              Mucor griseo-cyanus            ATCC
1207A                              Mucor parasiticus                ,,
6476                              Syncephalis nodosa               ,,
7943                              Thamnidium elegans               ,,
8997                     Order: Sphaeriales
Chaetomium globosum         SWRI  Ch[err]
Chastomium nigricolor          ATCC  11211
Didymella lycopersici         ,,     11847                     ATCC =
American Type Culture Collection number                    CMI   =
Commonwealth Mycological Institute number                    SWRI =
Sterling-Winthrop Research Institute number   



EXAMPLE 2                      Anal. Calcd, for C[err]H[err]N[err]0[err]S:
C, 69.08;       Following  the  procedure  described  in  H, 6.85; N, 7.33.
Example 1 with the modifications noted below,    Found: C, 69.25; H, 6.92;
N, 7.21.  5  4 - methyl - 1 - [2 - (2 - methylpiperidino) -    As in
Example 1, the structure of this  30     ethylamino]thioxanthen - 9 - one
(18 g. as its  compound was confirmed by its NMR, IR     hydrochloride) was
converted into its corres-  and UV spectral analyses, its NMR signal of
ponding 4-hydroxymethyl and 4-formyl com-  [err]CDCI[err] = 5.18 signifying
the presence of the     pounds. In order to obtain a sufficient amount 10
of the 4-hydroxymethyl compound for bio-  two methylene protons of the
4-hydroxy-     logical evaluation, three 10 liter fermentations  methyl
group. It also lacked the methyl signal 35     were carried out at
substrate levels of 0.6 g./  ([err]CDC1[err] =  2.67) of the 4-methyl
inter-     liter. A total of 3 g. of the 4-hydroxymethyl     compound
obtained from the concentrated ex-  mediate. 15  tracts was chromatogrammed
on a silica gel    Fractions 10-28 of the above fermentative     column
(4.5 x 48 cm.) using 70%  ethyl  oxidation were combined and taken to dry-
acetate, 29.5% hexane and 0.5%  ammonium   ness; the solid was washed with
distilled  40     hydroxide as eluant, 400 ml. fractions being  water and
extracted  with  methylene di-     collected. Fractions 36-50 were combined
chloride; and the extract was filtered and 20  and taken to dryness. The
resulting solid was  evaporated to dryness, yielding about 0.16 g.
washed in distilled water and extracted with   1 - [2 - (2 -
methylpiperidino) - ethylamino]-     methylene dichloride; and the extract
was  thioxanthen - 9 - one - 4 - carboxaldehyde, 45     filtered and
evaporated to dryness, yielding  m.p. 131-134[err]C  As in Example 1, its
NMR     0.63 g. of 4 - hydroxymethyl - 1 - [2 - (2 -  and IR spectra
confirmed the assigned struc- 25  methylpiperidino) -
ethylamino]thioxanthen -  ture, its NMR signal of [err]CDCI[err] =  10.25
9 - one, m.p. 121.8-125.0[err]C. (corr.).
1,019,783                                      7      signifying the
presence of the single proton  mixture placed on a 300 g. silica gel column
of the 4-CHO substituent.                    (3.5 x 44 cm.). The column was
developed                                                   with ethyl
ether containing 2% triethylamine                     EXAMPLE 3
and 1%  methanol, 200 ml. fractions being  60        Following  the
procedure  described  in  collected. On examination by T.L.C., frac- 5
Example  2, 4-methyl-1-(2-piperidinoethyl-  tions 4-7 were found to contain
the 4-formyl     amino)thioxanthen-9-one (as its hydrochloride,  compound
and fractions 8-20 were found     6.0 g.) was converted into
4-hydroxymethyl-  to contain the 4-hydroxymethyl derivative.     1 - (2 -
piperidinoethylamino)thioxanthen - 9 -  Fractions 8-20 were combined,
concentrated  65 



one (1.16 g.), m.p. 143.5-146.0[err]C. (corr.)  in vacuo and the remaining
solid recrystal- 10  and 1 - (2 - piperidinoethylamino) - thioxan-  lized
from ethyl acetate to yield 1.41 g. of     then - 9 - one - 4 -
carboxaldehyde (98 mg.),  1 - (2 - diethylaminoethylamino) - 4 - hydroxy-
m.p. 140[err]C. (recrystallized from ethyl acet-  methylxanthen-9-one, m.p.
131.0-132.8[err]C.     ate). The IR and NMR spectra of these com-  (corr.).
70     pounds confirmed their structures, both NMR  Anal. Calcd. for
C[err]H[err]N[err]O[err]: C, 70.56; 15  spectra lacking the 4-methyl signal
([err] CDCl[err]  H, 7.10; N,  8.23.      = 2.72) of the 4-methyl precursor
and con-  Its structure was confirmed by its NMR, IR      taining,
respectively, new signals of [err]CDCl[err]   and UV spectral analyses,
with it having  an  75                                         NMR  signal
of [err]CDCl[err] = 5.2 (for the two      = 5.18 (for two methylene protons
of CH[err]OH      group) and [err] CDCl[err] = 10.28 (for the formyl
methylene protons of the CH[err]OH group). 20  proton). The 4-hydroxymethyl
compound was               EXAMPLE 6     submitted for analysis.
Following  the  procedure  described  in       Anal. Calcd. for
C[err]H[err]N[err]O[err]S: C, 68.45;  Example 1, 6 - chloro - 4 - methyl -
1 - [2-  80     H, 6.57; N, 7.60.                            (2 -
methylpiperidino)ethylamino] - thioxan-       Found: C, 68.66; H, 6.68; N,
7.20.     then-9-one (2.2 g. as its hydrochloride) was
converted into the corresponding 4-hydroxy- 25                  EXAMPLE 4
methyl and 4-formyl compounds. There was       Following  the  procedure
described  in  isolated 0.26 g. of 6-chloro-4-hydroxymethyl- 85     Example
1, 6 - chloro - 1 - (2 - diethylamino-  1 - [2 - (2 -
methylpiperidino)ethylamino]thio-     ethylamino) - 4 - methylthioxanthen -
9 - one  xanthen-9-one, m.p. 141-145[err]C  Its NMR,     (4.0 g. as its
hydrochloride) was converted  IR and UV spectral data confirmed its struc-
30  into 6 - chloro - 1 - (2 - diethylaminoethyl-   ture with it having an
NMR  signal of [err]CDCl[err]     amino) - 4 - hydroxymethylthioxanthen -
9-     one and 6 - chloro - 1 - (2 - diethylamino-  =  5.11 (for the two
methylene protons of 90     ethylamino)thioxanthen - 9 - one - 4 - carbox-
the CH[err]OH group).     aldehyde. There was isolated 0.40 g. of the 35
4-hydroxymethyl compound, m.p. 114.8-                        EXAMPLE 7
116.8[err]C (corr.).                           Following  the  procedure
described  in       And. Calcd. for C[err]H[err]CIN[err]O[err]S:  C,
Example 1, 1 - (2 - diethylaminoethylamino)-     61.45; H, 5.93; N, 7.17.
4 - methylthioxanthen - 9 - one - 10,10 - di-  95       Found: C, 61.29; H,
5.90; N, 6.79. Its  oxide (1.5 g. as its hydrochloride) was con- 40  NMR,
IR and UV spectral analyses con-  verted into the corresponding 4-hydroxy-
firmed its structure, its NMR spectrum hav-  methyl and 4-formyl compounds.
There was     ing a signal of [err]CDC1[err] = 5.10 (for the two  isolated
0.37 g. of 1 - (2 - diethylaminoethyl-                     amino) - 4 -
hydroxymethylthioxanthen - 9 - 100     methylene protons of the CH[err]OH
group).   one - 10,10 - dioxide, m.p. 124-125.5[err]C.
Its NMR, IR and UV spectral data confirmed                     EXAMPLE 5
its structure, with it having an NMR signal 45    Following  the  procedure
described  in  of [err]CDC1[err] =  5.5 (for the two methylene     Example
1, 1 - (2 - diethylaminoethylamino)-     4-methylxanthen-9-one was
converted into its  protons of the CH[err]OH group).        105
corresponding 4-hydroxymethyl and 4-formyl    Following the above-described
screening 



compounds. One 10 liter fermentator was  procedure  using  Aspergillus
sclerotiorum 50  used. Four g. of the 4-methyl compound as  (SWRI A[err]),
the 4-hydroxymethylthioxanthen-     its hydrochloride was added to the
fermentator  9-ones and 4-hydroxymethylxanthen-9-ones of     and
twenty-four hours later the fermentation  Table B, as well as the
corresponding 4- 110     was terminated. The beer was extracted with
formyl compounds, were prepared from the     methylene dichloride, the
extract concentrated  corresponding 4 - methylthioxanthen - 9 - ones 55  to
remove the solvent, the concentrate (about  and 4-methylxanthen-9-ones,
used as their     200 ml.) added to 50 g. of silica gel and the
hydrochlorides.            8                       1,019,783
TABLE B                                           [err]
Example          Q            Z                NR[err]R[err]
8          6-C1            S                    [err]
9            H             SO            N(C[err]H[err])[err]
10         7-Br            0             N(C[err]H[err])[err]
11           H             0   



12           H             S                      13           H
0             NC[err]H[err]b                      14         6-Cl
S                [err]                 a) NC[err]H[err] = piperidino
b)  NC[err]H[err] =  2-methylpiperidino        Following  the  procedure
described  in  ing 4-hydroxymethyl compounds of Table C,    Examples 1, 2
and 5 using the appropriate  as well as the corresponding 4-carboxalde-
1 - (R[err]R[err]N - Y - NR[err]) - 4 - methylthioxan-  hyde derivatives
can be prepared. 5  thene or -4-methylxanthene, the correspond-
1,019,783                                   9
TABLE C                                           [err]        Example    X
Z     R[err]       Y NR[err]R[err]             Q 



15    CHOH  S       H      CH[err]CH[err]        N(C[err]H[err])[err]
H     16    CH[err]    S       H       CH[err]CH[err]
N(C[err]H[err])[err]           H     17    C=O   SO    H
CH[err]CH[err]        N(C[err]H[err])[err]          H     18    CH[err]
SO[err]  H       CH[err]CH[err]       N(C[err]H[err])[err]          H
19    C=O   0       H      CH[err]CH[err]     [err]                    H
20    CHOH  0        H     CH[err]CH[err]        N(C[err]H[err])[err]
H     21    CH[err]    0       H       CH[err]CH[err]
N(C[err]H[err])[err]         H    22    C=O    0      H      (CH[err])[err]
NC[err]H[err]a       6-Cl     23    C=O   0       H      (CH[err])[err]
NC[err]H[err]b             7-CH[err]     24    C=O    0      H
CH[err]CH[err]        N(C[err]H[err])[err]      8-OCH[err]     25    C=O
0      H      CH(CH[err])CH[err]  N(CH[err])[err]        5-C1     26
C=O    S    CH[err]   CH[err]CH[err]      N(C[err]H[err])[err]          H
27     C=O    S     H      CH[err]CH(CH[err])  N(CH3)2            H     28
C=O   S       H     CH[err]CH[err]        NC[err]H[err]b         H     29
C=O    S    C[err]H[err]  (CH[err])[err]        N(C[err]H[err])[err]
5-CH[err]    30     C=O    S      H     CH[err]CH[err]
N(C[err]H[err])[err]       7-Cl     31     C=O    S      H
CH[err]CH[err]        NC[err]H[err]Oc           7-Br     32     C=O   S
H     CH[err]CH[err]        NC[err]H[err]d      7-0C[err]H[err]     33
C=O    S       H     CH[err]CH[err]        NC[err]H[err]        8-CH[err]
34    C=O   S       H      CH[err]CH[err]        NC[err]H[err]f
6,7-(OCH[err])[err]     35    C=O    S       H     CH[err]CH[err]
N(C[err]H[err])[err]      5,6,7-(CH[err])[err]     36    C=O   S       H
CH[err]CH[err]        NHC[err]H[err]        H     



10                                       1,019,783      Example       X
Z        R[err]       Y             NR[err]R[err]
Q          37    C=O   S    H    CH[err]CH[err]
NHCH[err]CH[err]OH             H           38       C=O    S           H
CH[err]CH[err]                [err]         H            39       C=O
S       H        CH[err]CH[err]         [err]       H           40
C=O        S       H        CH[err]CH[err]          N(CH[err])[err]
H          41       C=O        S        H        CH[err]CH[err]
N(C[err]H[err])[err]       H          42       C=O        0       H
CH[err]CH[err]         N(CH[err])[err]                 H          43
C=O    0           H        CH[err]CH[err]         N(C[err]H[err])[err]
H          44       C=O        0      CH[err]   CH[err]CH[err]
N(C[err]H[err])[err]               H          45       C==O       S       H
CH[err]CH[err]          N(CH[err]CH[err]OH)[err]           H          46
C=O    S           H        (CH[err])[err]           N(C[err]H[er])[err]
H       a)  NC[err]H[err]  =  piperidino      b)  NC[err]H[err]   =
pyrrolidino      c)  NC[err]H[err]0 =  morpholino      d) NC[err]H[err] =
hexamethyleneimino      e)  NC[err]H[err]  =  2,5-dimethylpyrrolidino
f) NC[err]H[err]  =  2,6-dimethylpiperidino 



EXAMPLE 47                     9-one, 12 g. of 2-(2-methylpiperidino)ethyl-
Following  the  procedure  described  in  amine and 12 ml. of pyridine was
refluxed     Example  1, 4 - methyl - 1- [2 - (2 - methyl-  for eighteen
hours and the solvent distilled 5  piperidino)ethylamino]xanthen - 9 - one
(5 g.  off under reduced pressure. The residue was  25     as its
hydrochloride) was  converted into 4-  treated with dilute acetic acid and
the mix-     hydroxymethyl - 1 - [2 - (2 - methylpiper-  ture filtered. The
filtrate was made alkaline     idino)ethylamino]xanthen - 9 - one and 1-[2-
with 35%   aqueous sodium hydroxide solu-     (2-
methylpiperidino)ethylamino]xanthen - 9-  tion and  the oil that separated
crystallized 10  one-4-carboxaldehyde. There was isolated 2.18   slowly.
The mixture was extracted  with  30     g. of the 4-hydroxymethyl compound,
m.p.  chloroform  and the extract dried over an-     134.0-136.2[err]C.
(corr.).                    hydrous magnesium sulfate. The chloroform
Anal: Calcd. for C[err]H[err]N[err]0[err]: C, 72.11;  was distilled off,
the remaining oil dissolved     H, 7.15; N, 7.65.
in 50 ml. of absolute ethanol, the resulting 15    Found:  C, 72.02; H,
7.32; N, 7.61.      solution treated with 3.7 ml. of 7.1N ethanolic  35
NMR, IR and UV spectral analyses con-  hydrogen chloride and placed in  a
refrigerator.     firmed its structure.                          The
resulting precipitate was collected, washed        The intermediate 4 -
methyl - 1 - [2 - (2-  with absolute ethanol and dried for four hours
methylpiperidino) - ethylamino]xanthen - 9 -  at 80[err]C, in vacuo (20
mm.) to yield 6.2 g. 20  one was prepared as follows: A  mixture  of 4 -
methyl - 1 - [2 - (2 - methylpiperidino)  40     containing 6.2 g. of
1-chloro-4-methylxanthen-  ethylamino]xanthen-9-one hydrochloride, m.p.
1,019,783                                     11
229.0-232.0[err]C. (corr.).                 the gummy precipitate that
separated was     Anal. Calcd. for C[err]H[err]N[err]O[err].HC1: C1,
collected and dissolved in methylene di-     9.16; N, 7.24.
chloride. The solution was washed with water, 65            Found: C1,
8.98; N, 7.40.                 the methylene dichloride evaporated off, and
the residue taken up in ethyl acetate. When      5                  EXAMPLE
48                   no product was obtained from the ethyl acetate
Following  the  procedure  described  in  solution, the above aqueous
mother liquor          Example 1, 6 - chloro - 1 - (2 - diethylamino-  was
placed in a refrigerator overnight where-  70          ethylamino) - 4 -
methylxanthen - 9 - one (3  upon a white solid separated. The solid was
g. as its hydrochloride) was converted into  collected, washed with water
and recrystal-      10  the corresponding 4-hydroxymethyl and 4-  lized
from ethyl acetate to yield 0.289 g. of          formyl compounds. After
three recrystalliza-  the product, 1 - (2 - diethylaminoethylamino)-
tions from ethyl acetate-n-hexane, there was  4 - hydroxymethylthioxanthen
- 9 - ol, m.p. 75          obtained 0.350 g. of 6-chloro-1-(2-diethyl-
132.0--133.0[err]C  (corr.) with decomposition. 



aminoethylamino) - 4 - hydroxymethylxan-    Anal. Calcd. for
C[err]H[err]N[err]0[err]S: N, 7.81;      15  then-9-one, m.p.
130.0-132.8[err]C (corr.).  S, 8.94.            And. Calcd. for
C[err]H[err]ClN[err]O[err] : C, 64.08;    Found: N, 7.89; S, 9.03.
H, 6.18; Cl, 9.46.            Found: C, 64.01; H, 6.40; Cl, 9.49.
EXAMPLE 51                   80
Oxidation of 1 - (2 - diethylaminoethyl-                         EXAMPLE 49
amino) - 4 - hydroxymethylthioxanthen - 9 -      20    Following  the
procedure  described  in  one to yield its corresponding 10-oxide was
Example 1, 1  - (2 - ethylaminoethylamino)-4-  carried out as follows: To a
solution con-          methylthioxanthen-9-one (10 g. as its hydro-
taining 6 g. of 1 - (2 - diethylaminoethyl-  85          chloride) was
converted into the correspond-  amino) - 4 - hydroxymethylthioxanthen - 9 -
ing 4-hydroxymethyl and  4-formyl com-  one in a minimum quantity of 5%
aqueous     25  pounds. After one recrystallization from ethyl  acetic acid
was added 30 ml. of 30% hydro-          acetate, there was obtained 0.91 g.
of 1-(2-  gen peroxide. The reaction mixture was
ethylaminoethylamino) - 4 - hydroxymethyl-  allowed to stand in a cold room
over the  90          thioxanthen - 9- one, m.p. 150.0- 151.6[err]C
weekend and then at room temperature for          (corr.)
with'decomposition.                 twelve hours; it was made basic with
am-     30    Anal. Calcd. for C[err]H[err]H[err]N[err]0[err]S: C, 65.83;
monium hydroxide and extracted three times          H, 6.14; S, 9.72.
with 200 ml. portions of methylene di-            Found: C, 65.89; H, 6.05;
S, 9.62.      chloride. The extracts were combined and  95
taken to dryness. The residue was mixed 25                         EXAMPLE
50                   g. of silica gel and placed on a 250 g. silica
1 - (2 - diethylaminoethylamino) - 4 - hyd-  gel column. The column was
developed with     35  roxymethylthioxanthen - 9 - ol was prepared  ether
plus 1%  triethylamine and increasing          in two steps from 1 - (2 -
diethylaminoethyl-  amounts of methanol from 0.5% to 5%. The l00
amino)thioxanthen - 9 - one - 4 - carboxalde-  latter fractions (19-24)
eluted with 5%          hyde as follows: 1 g. of 1 - (2 - diethyl-
methanol, 1%  triethylamine and 94%  ether
aminoethylamino)thioxanthen - 9 - one - 4 -  were combined and the solvent
removed to     40  carboxaldehyde was dissolved in 175 ml. of  yield 0.56
g. of the product, 1 - (2 - diethyl-          anhydrous warm methanol under
an atmos-  aminoethylamino) - 4 - hydroxymethylthioxan- 105          phere
of nitrogen. To the solution was added  then - 9 - one - 10 - oxide, m.p.
119.0-          0.2 g. of sodium  borohydride whereupon  121.0[err]C.
(corr.) with decomposition.          evolution of hydrogen gas commenced
immedi-   Anal. Calcd. for C[err]H[err]N[err]0[err]S: C, 64.49;     45
ately and the color of the solution turned  H, 6.49; N, 7.52.          from
yellow to orange. After five minutes a   Found: C, 64.54; H, 6.19; N, 7.77.
110          sample was taken and on examination by    Its structure was
confirmed by NMR, IR          T.L.C.  it was determined that reduction had
and UV spectral analyses.          taken place to yield
1-(2-diethylaminoethyl-          amino) - 4 - hydroxymethylthioxanthen - 9
-                EXAMPLE 52 one. After an additional hour, no further    To
a solution of 10 g. of 1 - (2 - diethyl-          reaction took place. To
the reaction mixture  aminoethylamino) - 4 - hydroxymethylthioxan- 115
was then added 0.4 g. of sodium borohydride;  then-9-one in 25 ml. of
dimethylformamide          however, no further change occurred as deter-
was added 5.5 g. of pamoic acid in 25 ml.     55  mined by T.L.C.
examination. The same  of dimethyliformamide .  The solution was 



was true after an additional 0.4 g. of sodium  filtered and the filtrate
placed in an ice         borohydride was added and the reaction mix-  bath
for about two hours. The crystalline 120         ture heated on a steam
bath for five minutes.  precipitate was collected and recrystallized
To the reaction mixture was then added about  from dimethylformamide to
yield 3.0 g. of     60  2 g. of sodium            and the mixture  1 - (2 -
diethylaminoethylamino) - 4 - hydroxy-          stirred for five hours. To
the  reaction mix-  methylthioxanthen - 9 - one pamoate, m.p.          ture
was added 200 ml. of ice water and  212.5-214.0[err]C. (corr.) with
decomposition.  125         12
1,019,783       Anal. Calcd. for
(C[err]H[err]N[err]O[err]S)[err]C[err]H[err]O[err]:  9-one and 2 ml. of
phenyl isocyanate was     S, 5.82; Base, 64.6.
warmed to effect solution. On cooling a       Found: S, 5.79; Base, 64.7.
crystalline solid separated. n-Hexane  was
added to remove the excess phenyl isocyanate. 65                    EXAMPLE
53                    The solid was collected and recrystallized 5    To a
solution of 5 g. of 1-(2-diethylamino-  twice from acetone to yield 1.0 g.
of 1-(2-     ethylamino) - 4 - hydroxymethylthioxanthen-
diethylaminoethylamino) - 4 - hydroxymethyl-     9-one in 15 ml. of
dimethylformamide was  thioxanthen-9-one carbanilate, m.p. 165.0-     added
a solution containing 2.65 g. of 3-  165.6[err]C. (corr.) with
decomposition.    70     hydroxy-2-naphthoic acid in 15 ml. of di-    Anal
. Calcd. for C[err]H[err]N[err]O[err]S: N, 8.84; 10  methylformamide. The
hot solution  was  S, 6.74.     filtered and the filtrate placed in a
freezer    Found: N, 8.72; S, 6.72.     for two hours. The yellow
crystalline pre-     cipitate was collected and recrystallized from
EXAMPLE 57     dimethylformamide to yield 5.2 g. of 1-(2-    A
thiosemicarbazone of a formyl com-  75 15  diethylaminoethylamino) - 4 -
hydroxymethyl-  pound was prepared as follows: A mixture     thioxanthen -
9 - one 3 - hydroxy - 2 - naph-  containing 1 - (2 -
diethylaminoethylamino)-     thoate, m.p. 220.5-222.0[err]C. (corr.) with
de-  9 - oxo - 4 - thioxanthenecarboxaldehyde, 90     composition.
ml. of ethanol, 2.7 g. of thiosemicarbazide,       Anal. Calcd. for
C[err]H[err]N[err]O[err]S[er]C[err]H[err]O[err] S,  90 ml. of water and 6
ml. of acetic acid was  80 20  5.89; Base, 65.5.
heated at 70[err]C. in a water bath for three       Found: S. 6.06: Base,
66.2.                hours, cooled, neutralized with ammonium
hydroxide and then made basic with 10%                    EXAMPLE 54
aqueous sodium hydroxide solution. The re-       To a solution containing 1
g. of 1 -(2-di-  sulting precipitate was collected and recrystal- 85
ethylaminoethylamino) - 4 - hydroxymethyl-  lized once from  methanol and
once from 25  thioxanthen-9-one in 0.9 ml. of pyridine was  pyridine to
yield 4.0 g. of 1-(2-diethylamino-     added 0.8 ml. of acetic anhydride
and the  ethylamino) - 9 - oxo - 4 - thioxanthene- 



mixture heated gently in a bath of warm  carboxaldehyde  thiosemicarbazone,
m.p.     water. In about five minutes ligh- yellow   209.2-211.0[err]C.
(corr.) with decomposition. 90     crystals separated, filling the reaction
mix-    Anal. Calcd. for C[err]H[err]N[err]OS[err]: N, 16.38; 30  ture.
Ether was added, and the crystalline  S, 15.00.     product was collected
and recrystallized from  Found: N, 16.12; S, 14.99.     ether to yield 0.86
g. of 4-acetoxymethyl-1-     (2 - diethylaminoethylamino)thioxanthen - 9 -
EXAMPLE 58     one, m.p. 120.6-122.0[err]C. (corr.).          A
semicarbazone of one of the 4-formyl 95 35    And. Calcd. for
C[err]H[err]N[err]OS: C, 66.30;  compounds was prepared as follows: To a
H, 6.57; N, 7.03.                            solution containing 5 g. of
1-(2-diethylamino-       Found: C, 66.36; H, 6.83; N, 7.06.
ethylamino)9 - oxo - thioxanthen - 4 - carbox-       Its structure was
further confirmed by  aldehyde in 100 ml. of ethanol was added a     NMR,
IR and UV spectral analyses.        solution containing 2.5 g. of
semicarbazide 100
hydrochloride, 3.8 g. of sodium acetate and 40                 EXAMPLE 55
50 ml. of water. The reaction mixture was       One g. of 1 - (2 -
diethylaminoethylamino)   heated on a steam bath for two hours, filtered
4 - hydroymethylthioxanthen - 9 - one and  and then allowed to cool. The
filtrate was     1 g. of 3,5-dinitrobenzoyl chloride were dis-  made basic
with  10%   aqueous sodium  105     solved in 3 ml. of pyridine and the
mixture  hydroxide solution. The resulting precipitate 45  allowed to stand
for ten minutes. The reaction  was collected and recrystallized from  di-
mixture was then poured into about 50 mL  methylformamidemethanol to yield
4.7 g. of     of water. The solid that separated was col-  1 - (2 -
diethylaminoethylamino) - 9 - oxo -     lected and washed successively with
5%   thioxanthene-4-carboxaldehyde semicarbazone, 110     sodium  carbonate
solution and water, and  m.p. 274.0-275.0[err]C. (corr.) with decomposi- 50
then recrystallized once from  ethyl acetate  tion.      and once from
acetone to yield 0.34 g. of    Anal. Calcd. for C[err]H[err]N[err]O[err]S:
N, 17.02;      1 - (2 - diethylaminoethylamino) - 4 - hydroxy-  S, 7.79.
methylthioxanthen-9-one  3,5-dinitrobenzoate,    Found: N, 17.15; S, 7.93.
115      m.p. 144.0-145.0[err]C. (corr.) with decomposi- 55  tion.
EXAMPLE 59        Anal. Calcd. for C[err]H[err]N[err]O[err]S: N, 10.17;
Following  the  procedure  described  in      S, 5.82.
Example 1, 1 - (2 - diethylaminoethylamino)-        Found: N,10.02; S,
5.91.                   4 - methyl - 5,6,7,8 - tetrahydrothioxanthen -
9-one (14 g. as its hydrochloride) was con- 120                     EXAMPLE
56                   verted into the corresponding 4-hydroxy- 60    A
mixture of 1 g. of 1-(2-diethylamino-  methyl and 4-formyl compounds. After
one     ethylamino) - 4 - hydroxymethylthioxanthen-  recrystallization from
ethyl acetate, there was        



1,019,783                                      13              obtained 2.3
g. of 1-(2-diethylaminoethy-  on different carbon atoms, R[err] is hydrogen
lamino) - 4 - hydroxymethyl - 5,6,7,8 - tetra-  or lower-alkyl, R[err] is
hydrogen, lower-alkyl          hydrothioxanthen-9-one m.p.
125.6-127.2[err]C.  or lower-2-hydroxyalkyl and R[err] lower-alkyl
(corr.).                                     or lower-2-hydroxyalkyl where
R[err] and R[err]         5    Anal. Calcd. for C[err]H[err]N[err]O[err]S:
N, 7.77;  taken with N also is piperidino, hexamethy-  70             S,
8.90.                                     leneimino, pyrrolidino,
morpholino, piper-               Found: N, 7.73; S, 9.23.
azino or a lower-alkylated derivative thereof,               The 4 -
hydroxymethylthioxanthenes and 4-  or the 5, 6, 7, 8-tetrahydro derivative
thereof,             hydroxymethylxanthenes  of our invention  as well as
an acid-addition salt thereof, which         10  when administered orally
to hamsters infected  process comprises subjecting the correspond-  75
with Schistosoma mansoni were found to  ing 4-methyl compound to the
fermentative             clear completely the animals of the parasitic
enzymatic action of a microorganism capable             infection at dose
levels lower than required  of effecting oxidation of the 4-methyl group
for the corresponding 4-methyl compounds.  to 4-hydroxymethyl and to
4-formyl, said         15  Some of the compounds, e.g., 1-(2-diethyl-
organism  being of the order Moniliales, 80             aminoethylamino) -
4 - hydroxymethylthio-  Mucorales or Sphaeriaeles and if desired, xanthen -
9 - one, 1 - [2 - (2 - methylpiper-  obtaining an acid-addition salt of a
basic             idino)ethylamino] - 4 - hydroxymethylthio-  compound
obtained.             xanthen - 9 - one, 1 - (2 - piperidinoethyl-   2. A
process according to claim 1, in which,         20 amino) - 4 -
hydroxymethylthioxanthen - 9-  in said Formula I, R is hydroxymethyl, X is
85             one and 6 - chloro - 1 - (2 - diethylamino-  >C=O  and Z is
-S-, and the micro-             ethylamino) - 4 - hydroxymethylthioxanthen
-  organism used is capable of effecting oxida-             9-one, have
ED[err] values below 10 mg. per  tion of the 4-methyl group to 4-hydroxy-
kg. per day ED[err] meaning the effective dose  methyl.         25
necessary to clear 50% of the hamsters of the   3. A process according to
claim  1, in  90             infection. These 4-hydroxymethyl compounds
which, in said Formula I, R is hydroxy-             were also found to be
less toxic than the  methyl, X is >C=0 and Z is -O-, and
corresponding 4-methyl compounds. The de-  the microorganism  is capable of
effecting             crease in toxicity in going from the 4-methyl
oxidation of the 4-methyl group to 4-hydroxy-         30  compounds to the
4-hydroxymethyl com-  methyl.             pounds is illustrated as follows:
The intra-   4. A process according to any one of the             venous
(i.v.) LD[err] (in mice) of 1-(2-diethyl- preceding claims, in which the
microorganism             aminoethylamino) - 4 - hydroxymethylthio-  used
belongs to the genus Aspergillus.             xanthen-9-one was found to be
105 [err] 9    5. A process according to claim 4, in which         35
mg./kg., compared with an i.v. LD[err]  of 48  the microorganism used is
Aspergillus sclero- 100              [err]  3 for the corresponding
4-methyl com-  tiorum.              pound (HC1  salt); LD[err] meaning the
dose    6. The process for producing compounds              lethal to 50%
of the mice (10 mice tested  of Formula I herein, substantially as herein-
at each of three dose levels); also, the i.v.  before described and as set
forth in the         40  ALD[err] (in mice) of 1-(2-piperidinoethyl-
Examples.                                    105             amino) - 4 -
hydroxymethylthioxanthen - 9 -    7. A compound whenever prepared by a
one was found to be >100 mg./kg ., com-  process according to any one of
the preceding 



pared with an i.v. LD[err] of 52 [err] 5 mg./kg.  claims.             for
the corresponding 4-methyl compound    8. A compound of the formula I
(herein)         45  (HaCl salt), ALD[err] meaning the approximate. where X
is >C=O, >CHOH  or >CH[err], 110              dose lethal to 50% of the
mice (3 mice tested  Z is -O-, -S-, >SO  or >SO[err], Q is              at
each of three dose levels). As illustrative  hydrogen or one to three
substituents at posi-              of the schistosomacidal activity of the
4-  tions 5, 6, 7 and 8 of the tricyclic ring              formyl
compounds, 1 - (2 - diethylaminoethyl-  selected from  halo, lower-alkyl or
lower-         50  amino)thioxanthen - 9 - one - 4 - aldehyde  alkoxy, R is
-CH[err]OH (or an ester thereof) 115              when tested in hamsters
as noted above was  or -CHO  (or semicarbazones and thiosemi-
found to have an ED[err] approximately the  carbazones thereof), Y is
lower-alkylene hav-              same as that found for its 4-methyl
precursor.  ing from two to four carbon atoms and having
WHAT WE CLAIM IS: -                        its two connecting linkages on
different car-         55    1. A process for producing a compound of  bon
atoms, R[err] is hydrogen or lower-alkyl, R[err] 120              Formula I
(herein) where X  is >C=O,  is hydrogen, lower-alkyl or lower-2-hydroxy-
>CHOH  or >CH[err], Z is -0-, -S-,  alkyl and R[err] is lower-alkyl or
lower-2-              >SO or >SO[err], Q is hydrogen or one to
hydroxyalkyl where R[err] and R[err] taken with N              three
substituents at positions 5, 6, 7 and 8  also is piperidino,
hexamethyleneimino, pyrrol-         60  of the tricyclic ring selected from
halo, lower-  idino, morpholino, piperazino or a lower- 125
alkyl or lower-alkoxy, R is -CH[err]OH (or an  alkylated derivative
thereof, or a 5, 6, 7, 8-              ester thereof) or -CHO  (or
semicarbazones  tetrahydro derivative thereof, or an acid-addi-
of thiosemicarbazone thereof), Y is lower-  tion salt thereof.
alkyklene having from two to four carbon    9. 1 - (2 -
Diethylaminoethylamino) - 4 -         65  atoms and having its two
connecting linkages  hydroxymethylthioxanthen - 9 - one.  130
1,019,783                                      13          obtained 2.3 g.
of 1-(2-diethylaminoethy-  on different carbon atoms, R[err] is hydrogen
lamino) - 4 - hydroxymethyl - 5,6,7,8 - tetra-  or lower-alkyl, R[err] is
hydrogen, lower-alkyl hydrothioxanthen-9-one m.p. 125.6-127.2[err]C.  or
lower-2-hydroxyalkyl and R2 lower-alkyl         (corr.).
or lower-2-hydroxyalkyl where R[err] and R[err]    5    Anal. Calcd. for
C[err]H[err]N[err] O[err]S: N, 7.77;  taken with N also is piperidino,
hexamethy-  70         S, 8.90.
leneimino, pyrrolidino, morpholino, piper-           Found: N, 7.73; S,
9.23.              azino or a lower-alkylated derivative thereof,
The 4 - hydroxymethylthioxanthenes and 4-  or the 5, 6, 7, 8-tetrahydro
derivative thereof,         hydroxymethylxanthenes  of our invention  as
well as an acid-addition salt thereof, which    10  when administered
orally to hamsters infected  process comprises subjecting the correspond-
75         with Schistosoma mansoni were found to  ing 4-methyl compound to
the fermentative 



clear completely the animals of the parasitic  enzymatic action of a
microorganism capable         infection at dose levels lower than required
of effecting oxidation of the 4-methyl group         for the corresponding
4-methyl compounds.  to 4-hydroxymethyl and to 4-formyl, said     15  Some
of the compounds, e.g., 1-(2-diethyl-  organism  being of the order
Moniliales, 80         aminoethylamino) - 4 - hydroxymethylthio-  Mucorales
or Sphaeriaeles and if desired,         xanthen - 9 - one, 1 - [2 - (2 -
methylpiper-  obtaining an acid-addition salt of a basic
idino)ethylamino] - 4 - hydroxymethylthio-  compound obtained.
xanthen - 9 - one, 1 - (2 - piperidinoethyl-   2. A process according to
claim 1, in which,    20  amino) - 4 - hydroxymethylthioxanthen - 9 -  in
said Formula I, R is hydroxymethyl, X is  85         one and 6 - chloro - 1
- (2 - diethylamino-  >C=O  and Z is -S-, and the micro-
ethylamino) - 4 - hydroxymethylthioxanthen -  organism used is capable of
effecting oxida-         9-one, have ED[err] values below 10 mg. per  tion
of the 4-methyl group to 4-hydroxy-         kg. per day ED[err] meaning the
effective dose  methyl.     25  necessary to clear 50% of the hamsters of
the   3. A  process according to claim  1, in  90         infection. These
4-hydroxymethyl compounds  which, in said Formula I, R is hydroxy-
were also found to be less toxic than the  methyl, X is >C=O and Z is -0-,
and         corresponding 4-methyl compounds. The de-  the microorganism
is capable of effecting         crease in toxicity in going from the
4-methyl  oxidation of the 4-methyl group to 4-hydroxy-     30  compounds
to the 4-hydroxymethyl com-  methyl.
95         pounds is illustrated as follows: The intra-   4. A process
according to any one of the         venous (i.v.) LD[err] (in mice) of
1-(2-diethyl-  preceding claims, in which the microorganism
aminoethylamino) - 4 - hydroxymethylthio-  used belongs to the genus
Aspergillus.         xanthen-9-one was found to be 105 [err]  9    5. A
process according to claim 4, in which     35  mg./kg , compared with an
i.v. LD[err] of 48  the microorganism used is Aspergillus sclero- 100
[err]  3 for the corresponding 4-methyl com-   tiorum.         pound (HC1
salt); LD[err] meaning the dose    6. The process for producing compounds
lethal to 50%  of the mice (10 mice tested  of Formula I herein,
substantially as herein-         at each of three dose levels); also, the
i.v.  before described and as set forth in the     40  ALD[err]  (in mice)
of 1-(2-piperidinoethyl-  Examples.                                   105
amino) - 4 - hydroxymethylthioxanthen - 9 -    7. A compound whenever
prepared by a         one was found to be >100 mg./kg., com-  process
according to any one of the preceding         pared with an i.v. LD[err] of
52 [err] 5 mg./kg.  claims.         for the corresponding 4-methyl compound
8. A compound of the formula I (herein)     45  (HC1 salt), ALD[err]
meaning the approximate  where X is >C= 0, >CHOH  or >CH[err], 110
dose lethal to 50% of the mice (3 mice tested  Z is -0-, -S-  >SO or
>SO[err], Q is         at each of three dose levels). As illustrative
hydrogen or one to three substituents at posi-         of the
schistosomacidal activity of the 4-  tions 5, 6, 7 and 8 of the tricyclic
ring         formyl compounds, 1 - (2 - diethylaminoethyl-  selected from
halo, lower-alkyl or lower-     50  amino)thioxanthen - 9 - one - 4 -
aldehyde  alkoxy, R is -CH[err]OH (or an ester thereof) 115         when
tested in hamsters as noted above was  or -CHO  (or semicarbazones and
thiosemi-         found to have an ED[err] approximately the  carbazones
thereof), Y is lower-alkylene hav-         same as that found for its
4-methyl precursor.  ing from two to four carbon atoms and having
WHAT WE CLAIM IS: -                        its two connecting linkages on
different car-     55    1. A process for producing a compound of  bon
atoms, R[err] is hydrogen or lower-alkyl, R[err] 120 



Formula I (herein) where X  is > C= 0,  is hydrogen, lower-alkyl or
lower-2-hydroxy-         >CHOH  or > CH[err], Z is -0-, -S-           alkyl
and R[err] is lower-alkyl or lower-2-         >SO or >SO[err], Q is
hydrogen or one to  hydroxyalkyl where R[err] and R[err] taken with N
three substituents at positions 5, 6, 7 and 8  also is piperidino,
hexamethyleneimino, pyrrol-     60  of the tricyclic ring selected from
halo, lower-  idino, morpholino, piperazino or a lower- 125          alkyl
or lower-alkoxy, R is -CH[err]OH (or an  alkylated derivative thereof, or a
5, 6, 7, 8-          ester thereof) or -CHO  (or semicarbazones  tetrahydro
derivative thereof, or an acid-addi-          of thiosemicarbazone
thereof), Y is lower-  tion salt thereof.          alkyklene having from
two to four carbon    9. 1 - (2 - Diethylaminoethylamino) - 4 -     65
atoms and having its two connecting linkages  hydroxymethylthioxanthen - 9
- one.  130             14                                      1,019,783
10. 4 - Hydroxymethyl - 1 - [2 - (2 -    16. 1  (2 -
Diethylaminoethylamino) - 4 -     methylpiperidino)ethylamino]thioxanthen -
9 -  hydroxymethyl - 5,6,7,8 - tetrahydrothioxan-     one.
then - 9 -one.       11. 4 - Hydroxymethyl - 1 - (2 - piperidino-    17. A
compound according to claim 8 as 5  ethylamino) - thioxanthen - 9 - one.
herein described.                              20       12. 6 - Chloro - 1
- (2 - diethylaminoethyl-    18. A pharmaceutical composition particu-
amino) - 4 - hydroxymethylthioxanthen - 9 -  larly for treatment of
schistosomiasis com-     one.
prising as an active ingredient the compound       13. 1 - (2 -
Diethylaminoethylamino)thio-  according to any one of claims 7 to 17 and 10
xanthen - 9 - one - 4 - carboxaldehyde.    a pharmaceutical carrier.
25       14. 1 - (2 - Diethylaminoethylamino) - 4 -
hydroxymethylxanthen - 9 - one.                 STEVENS, LANGNER, PARRY &
15. 1 - (2 - Diethylaminoethylamino) - 4 -              ROLLINSON,
hydroxymethylthioxanthen - 9 - one - 10,10 -        Chartered Patent
Agents, 15  dioxide.                                              Agents
for the Applicants.             Leamnington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press            (Leamington) Ltd.-1966.
Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.    


