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' COMPLETE SPECIFICATION
Xanthenes and '.l‘hmxa.nthenes

We, STERLING DRUG INC., a Corporation
organized under the laws of the State of
Delaware, United Staies of America, of 1450
Broadway, New Yoik, State of New York,

5 United States of Amerlca, do hereby declare
the invention, for which we pray that a Patent
may be granted to us, and the method by
which it is to be pérformed, to be particularly
described in and by the following state-
ment: —

This invention relates to substituted thio-
xanthenes and xanthenes, and to their pre-
paration.

"~ 'This mventxon resides in the concept of

15 ' a composition having a molecular configura-
tion" in which hydroxymethyl or formyl is
attached to the 4-carbon atom of a thioxan-
thene, a thioxanthene-S-oxide or -dioxide, a
xanthene, and 9-one or 9-o0l derivatives there-

20 of having attached to the l-carbon atom
thereof a (lower-secondary- or -tertiary-
amino) - (polycarbon - lower -~ alkyl)amino
substltuent, and to an enzymatic oxidative
process using the corresponding 4-methyl com-

25 pounds as intermediates.

: The corresponding 4-methy1 compounds
such as described and claimed in our Speci-
fication 704,416 are well known as schisto-
somicidal agents. Illustrative of these com-

30 pounds are 1 - (2 - diethylaminoethylamino) -
4 - methylthioxanthen - 9 - one (“Miracil D)
[Registered Trade Mark] and 1 - (2 - diethyl-
aminoethylamino) - 4 - methylxanthen -'9 -

. one (“Miracil A”) [Registered Trade Mark].

35 It has been found that the schistosomicidal
activity of these illustrative compounds is
retained and sometimes improved by varying
the basic side chain subsutuent at the 1-posi-
tion, by adding other ring substituents, by

‘40 replacing the 9-one or 9-keto group (>C=0)

by 9-0l (>CHOH) or by methylene (>CH.),

or by converting the 10-S of the thioxanthene
to its oxide or ‘dioxide derivative. On the
other hand, all attempts -to replace the 4-

[Price 45.6d.]

methyl _group by other subsutuents have re-
sulted in a complete loss of schlstosomlcxdal
effect.

We have now found that compounds of this
type where 4-methyl is replaced by 4-hydroxy-
methyl or 4-formyl are highly active schisto-
somicidal- agents, the 4-hydroxymethyl com-
pounds being more active and less toxic than
their 4-methyl precursors and the 4-formyl
compounds having activity comparable to that
of the precursors.

Embodiments of our invention.are repre-
sented by the formula I

. |

where X is carbonyl (>C= O), hydroxy-
methylene (>CHOH) or methylene (>CHo,),
Z is —0—, —S—, >80 or >80, Q 15
hydrogen or from one to three substituents at
positions 5, 6, 7 and 8 of ‘the tricyclic ring
selected from halo, lower-alkyl or lower-
alkoxy, R is hydroxymethyl (—CH,OH) or
formyl (—CHO), Y is lower-alkylene having
from two to four carbon atoms and having
its two connecting linkages on different car-
bon atoms, R, is hydrogen or lower-alkyl,
R, is hydrogen, - lower-alkyl or lower-2-
hydroxyalkyl and R, is lower-alkyl or lower-
2-hydroxyalkyl, and where R, and R, taken
with N, ie, NR,R;, comprehends saturated
N-heteromonocyclic radicals having five to six
ring atoms, jllustrated by piperidino, hexa-
methyleneimino,  pyrrolidino,  morpholino,

piperazino and lower-alkylated derivatives
thereof.

45

55

60

65

75



EXAMPLE 2
C, 69.08;

Anal . Cal

Foll ow ng the procedur

cd,
e

for CJerr]Herr]Nerr]O[
described in H 6.85;

N1

err] S
7. 33.

Exarml e 1 with the nodificatiens noted-below

N 7.247 5
Exanple 1,
(18 g.

the structure of this
‘as its
converted into its corres-
pondi ng 4- hydr oxynet hyl

4 - methyl - 1-[2- (2 -

30
conpound was confirmed by
and UV spect

and 4- forrryl hQiﬁﬂsS'['err]CDCI[err]

Cound: {" AQ 9!:‘ |_|1
met hyI pi peridi no) As in
et hyl am no] t hi oxant hen - .9
its NMR IR hyd‘rochf’orl
ral anal yses, its NIVR Si gnal
= 5.18 SI g

502
- Qne
de) was
of -
ni fyi ng

t he presence

of the 4- hydrﬂqum

4- hydr oxy-
group.
substrate

i nter- -'I|

In ord

Ofy 155 NG, Vﬁnth a

7

o8 g

eval uati on,

i

I ogl ca

a

three

l'

Xoric)

lEﬁéalkg or;f’a

lalk{l oxyO;ad

obt ai ned f romahh@fmmrmem slatcadorextems,

on a silica ceded by e

(45x48£°mb%

acet at e,

distill ed 4(hnd n-h

extracted
chl ori de;
resul ting sol

t rtbyhsn-mopm@s prlh

ydrforxt \Eak&ye uant

Eq- hislghy as eﬁed herein, g.

i t Ahe py ﬁéﬁ%
a%mvm‘g SuaRd

H‘-‘e

Gy

washed in di stvailabiigt wwsit eost admlmeges rcac

met hyl pi pe£o| dr
t hi oxant
evaporated t ofe

was

NVR 0. 63
confirned

.) atom

et hyl am noj thty1

dmesﬁ‘i droxyalkyl’
owgr-2-hydr: iy

, €85 as %}1 fg; y sﬁlgg
WANE Sfye hydr Qadtdﬁls Fhav

m@tﬁrozﬂoslx

??ig%m‘f ot Rl

LAy A Shhtl nﬁ‘r DU
m]E)n H?b Lme lgé.gl 1EH u.u.nuw 2 7t
aﬁzeih maamé:memh@t« (iitﬂlylpiii&{-

I t aI soTh%tck@G t“wen-ﬁtl,lwh’ Iané § ‘aell' 35!1110, 3-6'#\@91961"@?&10! and R,HGrtrimgthyl-

?u gﬁ% 5 LRy
o m::érage

| atwiere 113 X} Zadt, sRnagl 1R};rrtaatve\)
eﬂvabmengrs &ivere for derinyle I but whesp

G T

1ng

pravfiismpheing f

n@'p@fi?e

S drganisin@ % a?g

withe hprocesk, -but[ Fhethef 2a -glven specific

&ﬁ%@cﬁ 3} ICER? reaﬁ‘h’d bﬁt HEt“e

T

Si %aillluséf:l Smeﬁﬁﬁ ééw g:]oceﬁure

cgvem'

g 10

hef

I60

gram’red
um
Ogflry-
d gmth

4OBydrdxyme‘tHya@ﬁd/ﬁtn4;-fdaﬁym gld ﬂmoer and

onbi ned

Xt

pmx;omtahgrlhawngl A p@ticulafl® Prefemdd nfidRoosgaBigt 8 Roi

10. 25
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(lower - alkylated) - N - heteromonocyclic thls initial time period (first sl:age seed), 5
radicals, lower-alkyl rad1cals can be attached ml of the submerged growth is added to
to any available ring-atom and can vary pre- duplicate flasks (250 ml) containing the 110
ferably from one to three in number, e.g., above-noted soy-dextrose . medium. These
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solved in minimum amount of water, water-
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+ SCI €€NIs8Q oxidation of said 4-methylthioxanthenes or fl'ee base form even if the particular salt per 120
4-methylxanthenes to the corresponding 4- Se is not desired as the final product, as for
hydroxymethyl and/or 4-formyl compounds; example when the salt is formed for pur-
by using other nitrogen sources in place of poses of purification or identification, or when
soy_bean meal e.g., corn meal oat meal it is used as an intermediate in preparmg a
60 milk protein hydrolysates other protein hydro- chemotherapeutically acceptable salt by ion 125
lysates, corn steep hquor, and meat extract, exchange procedures..
by using other carbon sources ‘in place of Also encompassed by our invention are
dextrose, e.g., sucrose, glucose, maltose, starch, simple esters of our 4-hydroxymethyl com-
and molasses, by varying the time of addmon pounds, for example, lower-alkanoates (e.g.,
65 of the substrate after addition of the medium acetate, propionate, and butyrate), benzoates 130




conpounds. One 10 liter fernentator was
sclerotiorum50 wused. Four g. of the 4-ne
t he 4=h d h i Nt hen i h

f er ment at or
twenty-four hours later the fernentation
correspondi ng 4- 110
formyl conpounds, were prepared fromthe
extract concentrated

pr ocedur e
t hy

9-ones and 4-hydroxynethyfxanfhéﬁ-Qjonéé of |
Tabl e B, as wel | 3 A
was term nated. The beer was extracted wth

conmpound as (SWR

as the

K

using Aspergillus
Alerr]),

met hyl ene dichl ori de, "the

correspondi ng 4 1L0RE8hyl t hi oxanthen - 9 - ones 55

hydr ochl or i descharacterizing ‘derivaties of our 4-formyl

compounds, for example, semicarbazone, and

'IE'QEL EI E thiosegicarbazbne,. said ei?s' and aldehyde

nmp triva ves being usei;glq further charac-

8 6- Gerize and identify ou -hydroxymethyl and
9 Hi-formyl compounds. SO N
10 Z_ Br The molecular structgres of the compounds |

11 10 ‘of oiir invention are. established by their

uclear - magnetic res ce, infrared and
ultraviolet- spectra, and corroborated by the
correspondence of calculated -and found values
for the elementary analyses, -

‘The following examples will further illus-
trate the invention without, however, limiting
it thereto. . : : -

15

ExamrPLE 1

Conversion of 1 - (2 - diethylaminoethyl-
amino)-4-methylthioxanthen-9-one into the
corresponding 4-hydroxymethyl and 4-formyl
com, ds was carried out as follows: 1-(2-
diethylaminoethylamino) - 4 - methylthiox -
anthen-9-one as its hydrochloride was first
subjected to the fermentative action of Asper-
gillus sclerotiorum (SWRI A,,, available at
Sterling-Winthrop Research Institute, Rens-
selear, New York) using the above described
general ‘screening procedure. There were thus
produced two e more polar products with
concomitant loss of - starting material as
evidenced by thin layer chromatography. After
preliminary studies in flasks which ‘indicated
that fermentations at substrate levels of 0.2
to 0.4 g/1 were feasible, 10 liter fermentations
were carried out in 14 liter stirred fermenta-
tion vessels containing 10 liters of sterile soy-
dextrose medium composed of the following
ingredients (Weight per volume):

20

35

40 ‘Soybean meal 2.0%
Dextrose 2.0%

- Brewers yeast 0.5%

NaCl 0.5%,

: KHPO, 0.5%,
45 Tap water (pH adjusted to

6.4 with 10N HCI prior . -
to autoclaving}

Four fermentors were inoculated with a
109, seventy-two hour old culture of Asper-
gillus sclerotiorum (SWRI A,,) incubated at
26°C. in 100 ml. of said sterile soy-dextrose
medium contained in 500 ml. flasks. These
: flasks were aerated on a shaker rotating at

"~ 260 rpm. The inoculated fermentors were
55 agitated at 450 rpm and aerated at a level of
4 liters. of air per minute and at a tempera-
ture of 31°C. for forty-eight hours, At the
end of this time, 3 g.. of 1-(2-diethylamino-
ethylamino)-4-methylthioxanthen-9-one hydro-
chloride dissolved in 200 ml. of warm sterile
water was added to each fermentor. An anti-
foam agent, e.g.,, UCON-LB 625 [Registered
Trade Mark] (Union Carbide Chemicals),

50

assayed
periodically by liysddsF&ringB83 portion of the
dried extract g@ prthin- layer silica gel plate
using “e ammonium

p“§ﬁ£'éh;1m% tri-

hydroxi
ethylamind @ad Jused in place of the am-
ienr h de | [ @thér} runs. When

e lseiq:rﬁg S%fgxqjl a%hafli appeared, the
fermentations were terminated. The total fer-
mentation beer was acidified with hydro-
chloric acid and extracted twice with 20 liter
portions of dichloromethane. Concentration of
the extracts under reduced pressure and sub-
sequent chromatography on a silica gel column
(4. x 28 cm.) using increasing amounts of
ethyl acetate in n-hexane followed by increas-
Ing amounts of methanol in ethyl acetate
afforded, ‘as orange-yellow microcrystals, 0.8

g of 1-(2-diethylaminoethylamino)-4-hydroxy. - - -
85

methylthioxanthen-9-one hydrochloride, m.p.
173.0—176.0°C. (corr.) with decomposition.
. Anal. Caled. for C,H,,N,0.S.HCl:
61.13; H, 6.41; N, 7.13. Found: C, 60.97;
H, 643; N, 7.16. . -
The - nuclear magnetic resonance (NMR)
spectrum ‘of the above 4-hydroxymethyl pro-
duct (in free base form) showed it to be

lac_l_(ing the methyl signal (8 CDCL, = 2.75,

With"external reference of tetramethylsilane as
8035;1; = 0) present in the 4-methyl pre-
cursor (in free base form) while a new signal
@ Cg)gll” = 5.10) signified the presence of the
two methylene protons of the 4-hydroxymethyl
group. Its infrared (IR) spectrum (KBr)
when compared with that of the 4-methyl
intermediate showed an enhancement of in-
tensity of the band in the OH/NH region

‘near’ 3p, confirming the introduction of an

OH group. Its ultraviolet spectrum (in
95%, ethanol) showed absgjp‘t’i)onpleaands li(ke
those of the . corresponding 4-methyl com-
pound, showing the presence of the same
aromatic nucleus in the two compounds.

-In another run following the above pro-
cedure both the 4-formyl and 4-hydroxy-
methyl compounds were isolated. As above,
four 10 liter tanks were used. Five g. of 1-(2-
diethylaminoethylamino) - 4 - methylthioxan-
then-9-one hydrochloride was added to each
tank and twenty-four hours later, the fer-
mentation liquors of the tanks were com-
bined and extracted with two 80 liter por-
tions of methylene dichloride, but omitting
the acidification of the total fermentation
beer. The combined extracts were concentrated

under reduced pressure; 500 ml. of methanol’

was .added and the mixture filtered; and the
filtrate was concentrated under reduced pres-
sure to remove the solvent. The concentrate
was mixed with 125 g. of silica gel and air-

or most of

to .
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12 H S 13 H
0 NC[err]Herr]b 14 6-a

(o L o | " ~) —

J LCI I 1 A) 1 =

b) NJ ' Ji2. 2-net hyl pi peridino Following the procedure
describ ‘efh 4 ng44- hydr oxynmet hyl conpounds of Table C, Exanples 1, 2°
and 5 u og\c? cAnppyopriate as well as the correspondi ng 4-carboxal de-

1 - (Rer ert¥”- Y - NR[err]) - 4 - nethylthioxan- hyde derivatives

can be prepared. 5

t hene or -4-met B%%&ht hene, the correspond-

1, 019, 783 dried. About 300 ml. of n-hexane was thor-
TABLE .C- oughly mixed with this material, the n-hexane

= oved by d nmne' i I:m]

z ,\Q{e air-dried. The e:‘ﬁlatena wggqpme&m: an
5 - 1100 g. silica gel column (7 x 38 cm.) and

" developed with an eluant consisting of 409,
ethyl acetate, 57.5%, n-hexane and 2.5, tri-
ethylamine; 500 ml. fractions were collected.
Fractions 11—23 contained some starting 4-

10 methyl compound ‘and the 4-formyl com-
TLe pound (indicated by F-€1.), and were com-

. 1-="Dbined for purification on another column of
300 g. of silica gel (3.5 x 44 cm.). This
column was developed with an eluant of 60

-

e

BERR

15 ethyl acetate, 37.5%, n-hexane and 2.5%, tri-"

ethylamine, 500 ml. fractions being collected.

e Fractions 3—7, which contained the 4-formyl
compound, were combined and taken to dry-
ness, and the remaining solid was recrystal-

20 lized from n-hezane-ethyl acetate to yield
- 118 g. of 1-(2-diethylaminoethylamino)thio-
xanthen-9-one-4-carboxaldehyde, m.p. 119.4—
120.6°C. (corr.).
Anal. Caled. for C;H,,N.0,S: C, 67.77;
25 H, 6.26; N, 7.90; S, 9.05.

Found: C, 6746; H, 640; N, #4%; S, -

. 1T+362 _
. The nuclear magnetic resonance (NMR)
spectrum of the above 4-formyl product

“ 30 showed it to be lacking the methyl signal

@ g;?n(x:la = 2.75, with external reference of

tetramethylsilane as 5 CDC, =

ppm 0 mt in

the 4-meth91 precursor while a new signal

CDCl,

@ ppm = 11,
the proton attached to the 4-carbonyl group.
Its infrared (IR)) spectrum (KBr) when com-
pared with that of the 4-methyl intermediate
showed a new band near 6p which is charac-
teristic of the C.= O frequency.

Fractions 36—79 of the original column
were combined and placed on a 1000 g. silica
gel column (7 x 36 cm.) for chromatographic
purification. The eluant used consisted of 409,
ethyl acetate, 57.5%, n-hexane and 2.5%, tri-
ethylamine; one liter fractions were collected.
After a TL.C. on each fraction had been
obtained, fractions 5—21 were combined and
evaporated to near dryness. n-Hexane was
added and the solid was collected to yield
6.97 'g. of 1-(2-diethylaminoethylamino)-4-
hydroxymethylthioxanthen-9-one, m.p. 92.2—
95.4°C. (corr.).

Anal. Calcd, for G, ,H, N.0.S: C, 67.38;
H, 6.79; N, 7.86; S, 8.99.

Found: C, 67.20; H, 6.49; N, 7.98; S,
8.49.

In the following Table A are listed other
organisms which, when screened by the above-
described fermentative screening procedure,

.have been found to effect the oxidation of

1 - (2 - diethylaminoethylamino) - 4 - methyl-

‘thioxanthen-9-one to produce the correspond-

ing 4-hydroxymethyl and 4-formyl com-

pounds. ‘
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15 CHOH S H CHerr]CH err] N(Cerr]Herr])[err]

H 16 CH err] S H CH[err]CH[err]

N( C et }-H-err ) -ferr] ! ! 17 c—o0—S06 H -

CH err]CH err] N(Clerr]Herr])[err] H 18 CH err]
SJerr] H CHerr]CH err] N(C[err]H[err])[err] . . b H .

19 CO O H CH err]CH err] [err] H
20 CHOH O H CH[err]CH[err N(C[err]H[err])[err]

H 21 CHerr] 0 H P28 1 CH err] |
N(Clerr]Herr])[err] H 22 “C=0 0 H (CHerr])[err]
NClerr]H err]a 6- Cl C-(DABLBQ\ - H -

(CH err])[err ]
N err]Herr]b ~H Lyt
CH err]CH err]

0 H

rr] C=0 0

| ﬁ(@rerfr‘rﬁrgﬂ])[err] 8- OCH[ err] c=0
CH(CH err])CH AN H-Cl 26.

C=0 S CH[ egr] [ CL% erE]eIéﬁ}%zilrW”]l\% [Cftrar]r}]yﬁ[:%r :i)il err] H

27 CcC=0 S H Cl-l[’@f'f'f'el-‘!(ga—l[err]) N( Cri3) 21 H 28

CO S H CH err] CH - 29

25

C=0 S Clerr]Herr]
5-CH err] 30 - C=0
N(Cerr]H err])[err] Order T‘Mt‘ﬂ"“’“
CH err]CH err] NC[ err] kh.&f
H CHerr]CH err] ' N
CO " S H CH[err]
34 CO S

6, 7-(CCH err])[err]
N(Cerr]Herr])[err]
CH err]CH err]

err

31

¢or parasiticus

NHC err]H err]
Order:  Sphaeriales

Chaetomium globosum:
Chaetomium nigricolor
Didymella lycopersici

er%ﬁfeﬁnﬁ d

g5 O Silpat haibsh]

5 6 T Hambrididn elegahy) [ er r]

é:}lus scIeratwrumNC[- err ]('Jﬂ'l?r r kdﬁ ' H
err

. N(C[err]H[err])[err]

CHerr]CH err]

C0 S

aFtc 120182
7-0Cerr]Herr]
NC[err]H[erﬁ‘f’L ,
. Nl er pdgbl err]f
CH err]CH err]
»36 897C=0 S

C=0.

“SWRI Ch,
ATCC 11211
_— 11847

ATCC =
CMI =
SWRI =

‘American T jpe Culture Collection number

Commonwealth Mycological Institute number

EXAMPLE 2

Following the procedure described in
Example 1 with the modifications noted below,
5 4 - methyl - 1 - [2 - (2 - methylpiperidino) -
ethylamino] thioxanthen - 9 - one (18 g. as its
hydrochloride) was converted into its corres-
ponding 4-hydroxymethyl and 4-formyl com-
pounds. In order to obtain a sufficient amount
10 of the 4-hydroxymethyl compound for bio-
logical evaluation, three 10 liter fermentations
were carried out at substrate levels of 0.6 g./
liter. A total of 3 g. of the 4-hydroxymethyl
compound obtained from the concentrated ex-
15 tracts was chromatogtammed on a silica gel
column (4.5 x 48 cm.) using 70%, ethyl
acetate, 29.5°, hexane and 0.5%, ammonium
hydrozide as eluant, 400 ml. fractions being
collected. Fractions 36—50 were combined
20 and taken to dryness. The resulting solid was
washed in distilled water and extracted with
methylene dichloride; and the extract was
filtered and evaporated to dryness, yielding
0.63 g. of 4 - hydroxymethyl - 1 - [2 - (2 -
25 methylpiperidino) - ethylamino]thioxanthen -

9 - one, m.p. 121.8—125.0°C. (corr.).

Sterling-Winthrop Research Institute number

Anal. Calcd, for C,H, N:0,S: C, 69.08;
H, 6.85; N, 7.33.

"Found: C, 69.25; H, 6.92; N, 7.21.

As in Example 1 the structure of this
compound was confirmed by its NMR, IR
and UV spectral analyses, its NMR s1gnal of

CDCI? = 5.18 signifying the presence of the
two methylene protons of the 4-hydroxy-
methleIgroup. It also lacked the methyl signal

3 - i -
® ppm 2.67) of the 4-methyl inter:
mediate.

Fractions 10—28 of the above fermentative
oxidation were combined and taken to dry-
ness; the solid was washed with distilled
water and extracted with methylene di-
chloride; and the extract was filtered and
evaporated to dryness, yielding about 0.16 g.

- [2 - (2 - methylpiperidino) - ethylamino]-
thloxanthen 9 -one -4 - carboxaldehyde,
m.p. 131—134°C. As in Example 1, its NMR
and IR spectra confirmed the assxgned struc-

ture, its NMR signal of S%DCL_ 10.25

S

33
8-CH err]

35



10 1, 019, 783 Exanpl e X

Z R err] Y NR[err] Rl err]

Q 37 C=0—-=S -+ SHer+- Gt~} ~
NHCH[ err] CH err] CH H 38 C=0 S H
CH[ err ]+«CH err,] . [err] H 39 -~ C=0

S H | CHerr]CH err] [err] H

C=0 S H CHerr]CH err] N(CH[err])[e'Jr]

H 41 o=0) s 1019783 4 CHerr]CH err]

N( C er r ] H sginitying @ lgresence of tel single proton fhikmure laced Gn-@300 g. silica Qel column H
CH[ er.r |- CH[ &rtheg 4-CHO substitubiftCH[ err] ) [ err] (35 X 44 cm.). The columwaas developed 43

o >0 s s OLer 11 CHER 100 °§"ﬂf§n°°“‘a AR g Loer ]
M Howing the pﬁ edure descxfi)oed n ex ]frac-
N(C errkH Mihial): [ é; I 4-methyl-1- (Z-pxpendmoeth tlons 4—7 weftFound to co 0 4-formyl

CH err] CH[?(;urogthloxanthen-tdone s4®l;| ﬂiﬂclﬂ eer ¢ eatnhd f‘r‘:aﬁuggg 8—20 éwg?ln found

C=0 S g.) was conperted into -g@g@ -)[g tain the 4-hy xﬂg_‘? q‘f{] Jerr]
1 th 38— s

H a) one(i%pfé] endl‘?ﬁf;gﬁ 1;2146 Bzova:;: and%%i m i

pyrrolify nad 1 - (2 cp)pendiKa[eﬁmduH{)ertm )ﬁn-— LA ripmOdthyl Qcetate to ﬁiéld I‘ﬂ@ﬂ@r of HHerr] =
hexamet hy|thetei $13 opo - 4 - car @8 mighy et f dmthylzm@oedwhmmhg\{%pywdmﬂy'f di no

bojalceinidy
f) N err]qxgeﬁxﬁia%c al ee“ F@' znonygk.jmthen- -one, m.p. 131.0—132.8° 70

spectra o

15

35

50

~ 55

pounds confirmed their structures, both NMR
spectra lacking the 4-methyl signal (8 CDCl,

= 2.72) of the 4-methyl precursor and con-
taining, respectively, new signals of SSDCI"
= 5.18 (for two methylene protons of CH,OH
group) and sgm * = 10.28 (for the formyl

proton), The 4-hydroxymcthyl compound was
submitted for analysis.

Anal. Calcd. for C21H24N2028 C, 68.45;
H, 6.57; N, 7.60.

"Found:: C, 68.66; H, 6.68; N, 7.20.

EXAMPLE 4

Following the procedure described in
Example 1, 6 - chloro - 1 - {2 - diethylamino-
ethylamino) - 4 - methylthioxanthen - 9 - one
(40 g. as its hydrochloride} was converted
into 6 - chloro - 1 - (2 - diethylaminoethyl-
amino) - 4 - hydroxymethylthioxanthen - 9 -
one and 6 - chloro - 1 - (2 - diethylamino-
ethylamino)thioxanthen - 9 - one - 4 - carbox-
aldehyde. There was isolated 0.40 g. of the
4-hydroxymethyl -compound, m.p. 114.8—
116.8°C. (corr.). .

And. Caled. for GC;Hz,CIN;0,S: C,
61.45; H, 593; N, 7.17.

Found.: C, 6129 H, 590; N, 6.79. Its
NMR, IR and UV spectral analyses con-
firmed its structure, its NMR spectrum hav-

= 5.10 (for the two

ing a signal of Sgp?nm’
methylene protons of the CH,OH group).
ExaMPLE 5

Following the procedure described .in
Example 1, 1 - (2 - dlethylammoethylammo)-
4-methylxanthen—9-one was converted into its
corresponding 4-hydroxymethyl and 4-formyl
compounds, One 1G liter fermentator was
uséd. Four g. of the 4-methyl compound as
its hydrochloride was added to the fermentator
and twenty-four hours later the fermentation
was terminated. The beer was extracted with
methylene dichloride, the extract concentrated
to remove the solvent, the concentrate (about
200 ml.) added to 50 g. of silica gel and the

Anal. Caled. for C,)H, N.O,: C, 70.56;
H, 7.10; N, 8.23.

Found: C, 70.72; H, 7.21; N, 8.22.
Its structure was confirmed by its NMR, IR
and UV spectral analyses, with it having ‘an

NMR signal of 8 ppm 5 = 5.2 (for the two
methylene protons of the CH;OH group).

EXAMPLE 6

Following the procedure described in
Example 1, 6 - chloro - 4 - methyl - 1 - [2-
@ - methylplpendmo)ethylammo] - thioxan-
then-9-one (2.2 g. as its hydrochloride) was
converted into the corresponding 4-hydroxy-
methyl and 4-formyl compounds. There was
isolated 0.26 g. of 6-chloro-4-hydroxymethyl-
1 - [2 - (2 - methylpiperidino)ethylamino] thio-
xanthen-9-one, m.p. 141—145°C. Its NMR,
IR and UV spectral data confirmed its struc-

ture, with it having an NMR signal of § ggf‘a

= 5.11 (for the two methylene protons of
the CH,OH group).

EXAMPLE 7
Following the procedure described in
Example 1, 1 - (2 - diethylaminoethylamino)-
4 _ meﬂlylthxoxanﬂlen 9 - one - 10,10 - di-
oxide (1.5 g. as its hydrochloride) was con-
verted into the corresponding 4-hydroxy-
methyl and 4-formyl compounds. There was

isolated 0.37 g. of 1 - (2 - diethylaminoethyl-

amino) - 4 - hydroxymethylthioxanthen - 9 -

- one - 10,10 - dioxide, m.p. 124—125.5°C.

Its NMR, IR and UV spectral data confirmed
its structure, with it having an NMR signal

of 35Dk _ 55 (for the two methylene

protons of the CH,OH group).

Following the above-described -screening
procedure using Aspergillus sclerotiorum
(SWRI A.,), the 4-hydroxymethylthioxanthen-
9-ones and 4-hydroxymethylzanthen-9-ones of
Table B, as well as the corresponding 4-
formyl compounds, were prepared from the
corresponding 4 - methylthioxanthen - 9 - ones
and 4-methylxanthen-9-ones, used as their
hydrochlorides.
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EXAMPLE 47 9-one, 12 g. of 2-(2-nethyl piperidino)ethyl -
Following the procedure described in amne and 12 nml. of pyridine was
ref | yxed———FExanple—1—A4—~ethy——+—{2—(2—~wethyl—Ff or eighteen
hours.-.and the solvent distilled 5 piperidino)ethylamno]xanthen - 9 - one
(5 g. off under reduced pressure. The residue was 25 as, its, . ~
hydr ochl ori de) was converted into 4- treated with dilute acetic acid and

the m x- hydr oxynethyl - 1 - [2 - - methylpiper- ture filtered. The
filtrate wassrrade alkaline idln_o_)_eiﬁ‘i{%_n_ol_x_a_n_[_hen_;_ﬁ___m_e_anﬁl[z
with 35% aqueous sodium hydroxide solu- - . (2-

met hyl pi peri di no)-et hyl am no] xant-hen. - "DaBLE @ on and the oil that separ at aed

crystallized 10 ‘one-4-carboxal dehyde. There was isol ated 2.18 sl ow W%

The mixture was extracted with 30 o 'gﬂchgﬁ.k,vklae 4- hydr oxymet hyl conpound, A

mp. chloroform and the extract dridd dver an- 134.0-136.2[err] C..
(corr.). hy 0 j um sul fate. The chloroform -

Anal : Calcd. for C[err]H[err]N[er C, T72. 11 was distilled off,

the remaining oil dissolved = H 7.15; H? 65. _

in 50 m. of absolute ethanol, the resultl ng 15 - Found:. C, 72.02; H,-

7.32; N, 7.61. - solution treated with 3.7 m. of 7.1IN ethanolic 35
NVR, | R and . UV specty aI nal yses, con-- hydrogen chl gride and placed in a -
refrigerator. - fif la|ts st?{Jcture &d _ ﬁf“{j : The
resulting precipitate was coll ected, washed The inter rredl ate 4 -

methyl - 1 - [2 - (2- wth absol ute ethanol .and dnchfor four hours -

met hyl pi peri di no) - ety anm nogx@nthen - 9 - at SUK ],(;H in vacuo_(20
mm) to yield 6.2 g. 20 one was prepared ‘as foIIows A m xture /pftedN
methyl - 1 - [2 - (2 - nmethylpiperidino) 40 - containing 6.2 g @TJ@ )
1- chl or o- 4-'nmet hyl xanthen- - et hyl.am no] xanthen- 9 0 rochl ori de X /Mmp
1,019, 783 - i 3 %o %(Ch‘}fsj

229.0-232.0[err]C. (cofor.).  7—Br - .0 the gtmmzyﬂmem pltate t hat
separ at ed was Anal . Calcd. for (err]lHerr|N err]. HC1N ;4.,&

col I ected and ‘di ssol velt i n net h{i ene di - o 9. 16; . 24.

chloride. The solution was washed with water, 65 ° o Found: C1,

8.98; N, 7.40. - the nethyl ene dichl g4i de evaporated off, and
the residue taken up 'ﬂz et hyI agetate. Ween “a‘/cﬂac@,.a) oH . EXAMPLE
48 no. product was obtained fromthe ethyl acetate
Following the procedure described in solution, the above 'aqu'eo_u‘s

not her |i quor ' Exarrpl el 6- chloro- 1- (2 - diethylamno- was .
placed in a refr| geratBr overni glht whereO 70 NCHibet hyl amino). - 4 -

met hyl xanthen = 9--" one (3 -upon a white solid separated. The solid was

g. as its hydrochlori de) was converted into coll egt ed,. washed with water
and recrystal - 4 the co§_§spond| ng 4- hydr %Pw“and 4- lized
fromethyl acetate to y| eld O . orrpounds After
three recrystalliza-- the product, 1-- (2 - diet hyI am noet hylam no)- = =

tions fromethyl acetate-n-hexane, there was 4 - hydroxymethylthi oxant hen

- 9- o0, mp. .75 a. NCsHm ebtlﬁpeﬁeﬂoO 350 g. of 6-chloro-1-(2-diet hyI
132. 0- - 133 0[ err] C )( W th t‘cllecorrpom tion.
Cc 1: = 2-me ylplpen

Followmg 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-
| (R-_leN - NR,) - 4 - methylthioxan- hyde derivatives can be prepared. - .

5 thene or -4-methy1xanthene, the correspond- o




am noet hyl am no) - 4 - hydroxynet hyl xan- Anal . Calcd. for

C[err]H[err]N[err]O[err]S' N, 7.81; 15 then-9-one, mp.

And Calcd. for _
ok er r] Herr]J]CNerr]Qerr] : C 64.08; Found: N, 7.89; S, 9.03. A
f}H 6.18; A, 9.46. Found: C, 64.01; H, 6.40; d, 9.49.
EXANPLE 51 ' 80
Oxi deti on of 1 -*(2 - diethyl am noet hyl - EXAMPLE 49
-am no) - 4 - hydroxynethylthi oxantfd$H/83 9 - 20 Fol | owi nd _the

. proce ure- described in one to yield its corresponding 10-oxi de was
Exanpl®. 1, 1 - (2 - ethylam noethyhk@agi@o)-4- carried out as follows: To a

sol utkgn con- met hyl t hi oxant hen one (10 g. as its hydro-
.taining 6 g. of 1 - (2 - dlethylamno chl ori de) was
converted into the correspond- - am noj- hydr oxynet hyl t hi oxanthen - 9 -
1-AQ 4- hydroxynet hyl and 4- for one in a mninmmaquantity Qq
“agueous 25 pounds. Aft stallization from et hyl }

was added 30 ml. of 30% hydro- wacetate,

-of 1-(2- gen peroxide. The reaction F#xture was

-et hyI am noet hyl am no) - 4 - hydroxynet hyl - aI lowed to stand in a cold room
.over the 90 : t hi oxant hen - 9- one, 150. 0- 151. 6[err],$?£
‘weekend arBremplen afX r oo t enpBy at ur e¥f or (corr.)

W th' deconPogl T I Oy CH% Iveh It was nmadg basic with
ant - 30 Anal . ch for derr ﬁerr]H[err] err]O[err]S: C, 65.83;

moni'um hydr ob6i de & ext$ act eH t hr €H;@Hyres NCHp: H, 6. 14;HS 9. 72.

with 200 m . .porti of et hyl ene Found: C, £5.89; H, 6.05;
S,. 9. 62. RN c??n%e SPhe & trach‘]’%ﬂ'e cor%%(lcﬁie‘&‘ and 95 8

taken to .dr y1gess. (fﬁ;e r 8o, dueHWas CHYCH, 25 N(CH,), H  EXAWLE
-50 . of S|I|ca geI and placed on a 250 g. silica

1 - (2 - di hyI arg rQettyl am? cghyd- ,.,,grehs colum. Thegcol um was
devel oped with rOXyme hyIt bxa’nt hen Yeugeneorol was prepared et her
plus 1% triethylan ne and increasing in two steps froml - (2 -

di et hyl anmi no¥®t hyl CHQHptht s ol net FHEH: fr omMCH+ 0 5% Thetl 00

am no) t hi ox thenCH9 - Qne - &Qxal de-NC ter fractigns (19-24)

eluted vvitha'?% * (gyde asfoI&?f (fﬁ‘i (2 - diethyl -

met hanol , 192 tri &=9| ar® ne aHd 94 0GH gyt her NCsHma 6—Cl

am noet hyI anj,no) t hi oxant hen - - 4 - conbi ned t he sol vent

removed to @3 IEcéz;lr bogal deﬁyde %L@)‘di ssol vieig‘ieie“n 175 m . ﬁr&i‘yl eld 0.56

-g. of the pr:uduct ,C=10 - ((2 - dHet hylCH,CH, - N@EHyy ous Wes—rOOE; hanol under

an atnos- am noethy 0) 4 - hv [,Q t i oxan- 10 phere

of nitrogen. 270 tﬁeé |on %as allfe ﬁ‘{}g Cgbf one - 1%"-Cloxi de, mp.

_'119 0- 26 0.¢@=@. o§ sodmym mrghydrldm@geg),eupon 121g0[err] C.

‘(corr.) with deco 05| tion. evol ution of hydrogen gas comrenced

i mredi - Andl . fOr J Brr ] HCEREHGHe) 1 | W(@k] S: ¢, 64. Ho; 45

ately and thg col Q‘r_@f tie sojuti oggened I-NCQHQQ N, 7.52yg from

yellow to orange. After five mnutes a Found:' €, 64.54; H, 6.19; N, 7.77.

110 2sanpl@&Qas § akeftnd EHaxani natNEsHdy I'ts 5stGHhcture was

~confirnmed by,,NVR, T. L. t was ned that geduction had
¥ G0 oS H Ef’a'iﬂéh pl aclg@fﬂenﬁ —a

and UV spectTal anaTyses *el d
1- (2 di et hyl#am no&==@l - § H afidl, - 4 -NQH®oxynet hyl t7ThiByxant hen - 9

L 52 ope. Af an addjfi | hour,,n rther
A sol ution of2 10 w Es ﬁ di g’hﬁéﬁl’ dllI(t;"'.fﬁqltraeactl on7t§8$#]pl ace.

the reactiongni xt ww=eo ang noethyl ani(m;();H 4 - Reggrexynmet hyl tgaran-- 115
-was then added O. 4 g. of SOdI um bor ohydri de; __then-9-one in 2§H§1
~di net hyl f or n3vi de €=0 8 Hever CHeHs ur t hdChdnge oc &hrrOfHns det er-

‘was added 5.4 9. qd—@anogc acHd I ncRRcn] - N&HM ned %ﬂ__(bﬂgs
“exam nation. The same of dinethyliformam de . Tne sol ution_was

36 =0 S H CH,,CH,, NHC,H H




was true after an additional
pl aced in an ice
about _two hours. The crystalline 120

f or

0.4 g.

borohydri de was added and the reaction m x-

of sodium filtered and the filtrate

bat h

ture heated on _a steam

bath for five m nutes.
To the reaction m xture was then added about
of
di et hyl am noet hyl ami no) -

yield 3.0 g.

of sodi um
~hydr oxy-

60 2g.

precipitate was coll ected and recrystallized
from di met hyl f or mani de taQ
1_.

and the m Xture

stirred for five hours{i*%

the reactionieix- nethyl t h| oxant hen -1,8978%ne panoate, mp.

was ‘added 200~ TtToftTTe Warer and 212 5- ZIA O[errTC(corr.) Wth
deconposi tion. g1 2 NER _ R, R.
1,019, 783 ﬁ Zicd éf o s Y Q \J" *
(C[err]H[err]N[err]C{err S)[err] err] err]C{err 9 one and 2 n1 of”
phenyl isocyanat é S5, BSL BaségH LH 2OH

warnmed to effect solutlon Cn cooling a - Found S 5 79; Base, 64.7.
crystalline solid separated. n-Hexane was . . N<Q“f

added to remove he ex&els phenyl Hi soc{@abe. 65 CHaCHOH H  EXAMPLE
53 The solid was collected and recrystallized 5 To a

solution of 5 g.
et hyl am no) -
di et hyl ani noet hy¥ani n§J=0 4 § hydHoxynéth
di met hyl f or mam de was
a solution containing 2.65 g.
deconposi tion.

of 1-(2-

. Calcd. for
hot solution
freezer

crystalline pre-

EXAMPLE 57

Found42'N, &=Q; 3 6. 7K

of 1-(2-diethylam no-
4 -

of 3- 165.

40 70 C=Ohyd% oxy- H—napl@ﬂa@ﬂc aci dN{GHsk5 i .
qq]W%éw%Q% r]

| tere

hydr oxynet

't hi oxant hen-9-one carbanil at e,

SHEGDTS m Hof
mp. 165.0-
6[err]C (corr.) with

- of dFL
8- 84;. Bt hyl for magi de.

anﬂ t he

Mo

fe placed in a
CH,OH; t wo 'hN(0ig), The yel | o

fheth%#f tat§1ggspgo;:gﬁ%8g and rﬁgf%st II|zed fhpm

tw ce. fromacetone to yield 1.0 g.

eﬁlthloxaqfh
3

added

Anal
The

t hi osem car bazong: of ac£ornyd corgH, 75 CEjcHdi et hyN@:I;Hg)pet hyl am n@ - 4 -

hydr oxynet hyl ound mas prepared as follows: A mXx t hi gxant hen - .
9 - one 3 - hydrg'k na%h Hont alqﬂzﬁﬂsl - (§<CH2€H=°H)= H
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Example 1, 4 methyl - 1-- [2 - (2'- methyl-
plpendmo)ethylammo]xanthen 9 -one (§g
as_ its hydrochloride) was -converted into 4- .
hydroxymethyl - 1 - [2 - (2 - methylpiper-

idino)ethylamino]xanthen --9 -.one and 1-[2-

2- methylp1pend1no)ethy1am1no]xamhen 9.
one-4-carboxaldehyde. There was isolated 2.18
g. of thé 4-hydroxymethyl compound mp

1340—136 2°C, (corr.).- _
* Anal. Caled. for C22H26N20 G, 72. 11 -
in 50 ml. of absolute ethanol; the resulting -

H, 7.15; N, 7.65.
*Fotnd C,7202 H, 732 N, 7.61.

NMR, IR and UV spectral analyses con--

firmed its structure.

The intermediate 4 - methyl -1-[2-(2
methylpiperidino) - ethylamino]xanthen - 9 -
one was prepared as follows: A mixture
containing 6.2 g. of 1-chloro-4-methylxanthen-
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lized once from methanol
of pyrldlne was

and

pyridine to

d&Q e 1§ of ZQngTSﬁLli)e%dﬁgthﬁrl de
&1 512

ml. of pyridine was refluxed
for eighteen hours and the solvent distilled
off under réduced pressure. The residue was
treated with dilute acetic acid and the mix-~
ture filteréd. The filtrate ‘'was made alkaline
-with 359 -agqueous sodium hydroxide solu-
tion and the oil that separated crystallized
-slowly. The mixture was  extracted. with
chloroform ‘and the extract dried over an-
-hydrous magnesium- sulfate, The chloroform
was distilled off, thé remaining oil dissolved

solution treated with 3.7 ml. of 7.1N ethanolic
-hydrogen chloride and placed in a refrigerator.

*The resulting precipitate was collected, washed

with absolute ethanol and dried for four hours
at 80°C. in vacuo (20 mm.) to yield 6.2 g.
of 4 - methyl - 1 - [2 - (2 - methylpiperidino)
ethylamino] xanthen-9-one hydrochloride, m.p.
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PO% "E?F PHE“{

ammo)thmxanthen -

e ¥ ved in 175 ml of

e%rﬁe l under an atmos-
phere of nitrogen. To the solution was added
0.2 g. of sodium borohydride whereupon
evolution of hydrogen gas commenced immedi-
ately and the color of the solution turned
from yellow to orange. After five minutes a
sample was taken and on examination by

. T.L.C, it was determined that reduction had

taken place ‘to yield 1-(2-diethylaminoethyl-

50 amino) - 4 - hydroxymethylthioxanthen - 9 -
-one. After an additional hour, no further

reaction took place. To the reaction mixture
was then added 0.4 g. of sodium borohydride;

' however, no further change occurred as deter-

mined by T.L.C. examination, The same

‘was true after an additional 0.4 g. of sodium

borohydride was added and the reaction mix-
ture heated on a steam bath for five minutes.

- - 'To the reaction mixture was then added about

60

2 g. of sodium amelgesm and the mixtare
stirred for five hours. To the reaction mix-
ture was added 200 ml. of ice water and

[3%'-9 ﬁ{?&f
s I §20fd1 et iayl dthyhO- meﬂmblhy% aiadylémihoaﬁwb43gcumaﬂund =

jrp)thioxagthen 1§ dronxy et hyire epmbiner tahd ke sorvletcrymvad I zat |“0r12__& om

16&2

T
qu 5 0.56 g. of the product, diethyl-
aminoethylamino) - 4 - hydroxymethylthloxan-
then - 9 - one - 10 - oxide, m.p. 119.0—
121.0°C. (corr.) with decomposition.

Anal. Calcd. for C,)H, N,0,S: C, 64.49;
H, 649; N, 7.52.

"Found:: C,6454 H, 6.19; N, 7.77.

Its structure was conﬁrmed by NMR, IR
and UV spectral analyses.

ExAMPLE 52 -

To a solution of 10 g. of 1 - (2 - dlethyl-
aminoethylamino) - 4 - hydroxymethylthioxan-
ther-9-one in 25 ml. of dxmethylformamde
v&;as added 5.5 g. of pamoic acid in 25 ml.
o
filtered and the -filtrate placed in an ice
bath for about two hours. The crystalline
precipitate was collected and recrystallized
from dimethylformamide to yield 3.0 g. of

r1ethylam1ne and increasing
of mg%nol fro to 5 é Tgb 100 EXANPLE

. The solutmn was -

120

1-(2- diethylaminoethylamino) - 4 - hydroxy-

methylthioxanthen - 9 - one pamoate, m.p.
212.5—214.0°C. (corr.) with decomposition.
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