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@onbi nati on -of .a 5-HT uptake inhibitor with a sel ective 5-HT[err]
gntagonist. 5 Field of the Invention The present-
Envention relates to a combination of a 5-HT reuptake 10 i nhi bitor and a

5wrbannyl-8 fluoro-3-N, N-dlsubstltuted am no- 3, 4- d
genzopyrans in the formof free base or pharmaceuti Wﬁ%‘ﬁ%ﬁ%ﬁ
her ggfiawdis- opesssf 970-dievgaha@par at i on of the conbina

tor mrtatTon contal ning sal d conbi natiom and—tothe—use—of—s&at—315
anblnatlon ei ther. by coadministration or by indivi ffietanséte: fropeanfeletmioneys

fior *t.provement of the treatment of affective di sor NENSHENHMBURG®
depression, anxiety, obsessive conpul sive disorder Ké@B)OfficeiGnchen
Background of the Invention 20 Today, it is CGégyersaidey3 CDEEEERGR0EN
that antidepressants, including Selective 5- BEL; Loitors
(SSRI's), take 2-4 weeks to reach full clinical E%%E%%gg%?%%%ﬁ%%ﬁ£&ﬁst
the side effects occur imediately, and even reduce S,
period. Thus, slow onset of action of antidepressan O§Chlrr':¢ laeser | 'p'fpm' nysiker
vul nerabl e period for patients in which they exper i §Ne, Hi %f%ﬂ g
but not the t herapeutic effects of drugs. There is Q&ﬁgmgg aaamm@ en on
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fe treating physician to persuade the patient to continue with the

tﬁeatnent during this period. Fuythernore, in suicidal patients, as the

oéset of action is gradual, they may regain initiative wthout 30
axperiencing full reversal synptoms, |eading a window of risk for
§D|C|de and a frequent requirenent for hospitalisation. An antidepressant
gth fast onset of action would not only be benificial due to the faster

S npton1reduct|on but woul d al so be nore acceptable to patients and
f PCT/ SE96/ 00526

¥ 96/ 33710 .
4 physi S e e.nee¢ for and duration of
@pspltallsatlonﬁbﬁﬁ Mﬂ@ﬁzk ggggﬁég peLpdﬁa:o reach full clinical effect
has been shown in the treatment of other affective disorders such
In Arch. Cen

%ﬁ L voﬁﬁaﬁienﬁe;“iﬁﬁiiPEP§8§€F?Bea°tﬁa§°5 Batgix bl ocker

sychlatry
sﬂchpaﬁlﬁgﬁrn daad Moihlhhebghatthxghna{:fsoli-gstﬁiEtéﬂ rfeeptors 10 and

ant S uce | mpr ovenent
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15 hquﬂhﬁgﬁaqﬂwqqﬁ§|$ﬂ@9&1@#.wzth ink at distal end faces

and movable against a sheet of print paper for

H transferring ink to the sheet in the form of dots to
; record a character, a figure, a graphic image or the
¢ like on the sheet.
? An ink supply system for a wire dot matrix printer
: is known in which an ink ribbon is not used, but ink is
: supplied from an ink tank to the distal ends of the wire
g and transferred from the wires directly to a sheet of
{ print paper. One known ink guide mechanism for such an
i ink supply system is disclosed in US-A-4,194,846 and
; comprises a porous member capable of absorbing ink from
g an ink tank, the ink guide mechanism having wires
§ contacting the porous member. The porous member contains
% fine holes whose sizes or diameters vary in a certain
@ range, with the result that the ink absorbing capability
6vanes from porous member to porous member, and both
LIEXC8551VE and insufficient quantities of ink are liable
% to be supplied to the distal ends of the wires. The
i quantities of ink retained in the vicinity of the distal
‘ ends of the wires differ widely, and the porous member
- 1s liable to vary in dimensions or to be deformed due to
;coaction with the sides of the wires. Consequently, the
. ink densities of the so-formed dots are irregular.
EP-A-97,009 discloses another ink supply mechanism
N which ink is supplied from an ink tank to the distal
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goni sm of the acute 5-HT reuptake inhibitor induced decrease in 5-
rnover by selective 5-HT[err] antagonists 20 Sel ective 5-HT

t ake inhibitors (SSRIs) decrease the inpulse propagation in 5-HT
rons via a neg;%ive f eed- back reaction probably nmedi at ed by
Tateral 52BHS BbrEiTe? LXiMTABS 17T & PUBR[ eFPR AOKI 8HPPRY

i t i n? tg&ysa:mmmdemwmegﬁ;wﬁ mgerl_?_e?Etrets the aghgavwgagrer -
goni sts coun C crease,i - urpover, cause -

ke’ | i S Co LEr i a8 | {he” SubrbipG oaRresa Eerpule
f'odendr idrid agmirsrespthrad .5 donfilexrindntegabtst inayndragseédcl i ni ca
ntial to iJprowa t ' - ptake Lnhibitors SRI s) and
r & new$%tiona f""}(}‘ra rféac{)élsg@f()zry%go %%Y#%%t%végﬁét?%ﬂg,g§o#%} tance the
depr essatitadot igned Bwp perform@ros: 3331d a large-torgue drive
E96/ 00

nat i On@%@ree is rﬁ%"si,regy f(?cfntc)iirniivnjbn% ?l?er s?umc%'rrpo%%ent;?%)sﬁlj S ;’he
r eupt ak@chanism is,pantigulgnly £orpiss rbmcrasemt vhich is a
ctive SHfNe4~kolour printer head, and such an ink supply

10 _ mechanism is not suitable for use with a small printer

’ head.

It is therefore an cbject of the present invention
to provide a high-quality and highly reliable dot matrix
printer head of a simple construction which is capable of
supplying a stable and appropriate quantity of ink from
an ink tank thereof to the distal ends of a wire or wires
and is less subjected to the influence of environmental
changes such as temperature variations than
prior constructions.

In DE-A-2,546,835 there is disclosed a wire dot
matrix printer head comprising an ink tank; a wire guide
means having a portion which is arranged to receive ink
from the ink tank; and a printing wire a distal end
portion of which is mounted in a hole in the wire guide
means, the wire guide means having a capiilary ink
path which communicates both with the said portion of the
wire guide means and with a distal end portion of the
Printing wire so as to supply ink to the latter.

In DE-A-2,546,835, however, the ink tank
contains liquid ink which enters one end of the capillary
ink path, with the result that ink flow is liable to vary
Or to be interrupted if the liquid ink contains particles
of dust etc., which ‘clog the capillary ink path.

3 furthermore, the wire guide means is so constructed
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fiint agoni st of the formula 10 [err] 15
wherein 20 Rlerr] is n-propyl or cycjobutyl; Rl err] is isopropyl,
rertiary butyl, cyclobutyl, cycl opentyl or cycl ohexyl;

2 S hydrogen Rlerr] is hydrogen or nethyl; 25 sai d

6- HT[ er r ] - athagoringt dﬂmrwhiahtﬁ&sfhyan(ﬁraﬁﬁ;Kd%oéﬁﬁﬁﬂiﬁkmﬁy cayii Bha By

; f_f b
Brar maceut i coFre Sampbe Mg ke tdol Pridd Fataadiing bt i on wi ||
sccur and céhs&adenndy surfave of fiibea eiies grisle mesdnof witeh petté ents. 30
f' | owi ng SpeRLgEr bpa®t 23NIAS JIBY 3pandClibded RS ARP P lsdfe ' N the

fonblnatlon of the iInvention:

which is present and cause flow problems. Additionally,
no means are provided for preventing excessive
ink accumulating on the distal end surface of the wire
guide means.
In EP-A-0,042,293 there is disclosed a wire dot
- matrix printer head comprising an ink supply means; a
wire guide means having a portion which is arranged

" to receive ink from the ink supply means and which has a
distal end surface; and a printing wire a distal end
portion of which is mounted in a hole in the wire
guide means with a gap therebetween, the wire guide means
having a capillary ink path which communicates both with the
said portion and the distal end surface of the wire
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the said
hole communicating with at least one ink collection
grocove situated in the distal end surface of the wire
guide means into which ink collection groove any excessive
ink on the distal end surface of the wire guide means is
drawn under capillary attraction, the or each ink
collection groove béing open to the atmosphere. 1In this
construction, however, there is no provision for ensuring
that the force of capillary attraction increases in the
direction from the ink supply means to the said distal
end surface with the result that there can be wastage of
ink in the said ink supply means, especially if air is
trapped in the latter.

According, therefore, to the present invention,
there is provided a dot matrix printer head according to
independent claim 1 . . Further advantageous features of the
Printer head are evident from the dependent claims.

The dot matrix printer head may comprise an ink supply tank
Containing ink absorbing means, the
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4
¥ (R) - 3(N-Cycl opent yl - N- n- propyl am no) - 8- f | uor o- 5- net hyl car banovl - 3, 4-
¢di hydr o- 2H- 1- benzopyr an

t (R)-8-Fluoro-3-(N-isopropyl - N-n-propyl am no) - 5- car banoyl - 3, 4-di hydro- 5
£2H- 1- benzopyr an 4

3(R) -5- Carbanoyl - 3-(N-tert-Butyl - N-n-propyl am no) - 8-fl uor o- 3, 4- di hydr o-
boH 1- benzop ns %’%N— a ; . " i

(R - 5 Car bakBo1 S4PPRY. & 4SRN %A THRRAD-BEEE drRIER ol S 1-
ibenzopyr an arranged to receive ink from the ink absorbing means,

Y R)-5- Car baERXL‘a%EE%%g QA o P &yﬁf@ﬂwr&gé YL Lrs: éogﬂapygég i

#2H 1- benzopyr a
(R) 5- Car bafoplugalityy @b dink mmeﬁm)&&anm 083, Yhat hydr o-

2H- §- benzopyprnpa flow fr to t
gR) 5- Car banoy] - Y ooénntoye ° 1’lreopg"y haerlﬁ'n(}-)l.‘ ’%oa%s%’%"%o

cl
di hydr o- ZH?L@‘BEﬁEO 9y&¥; g pores of d1 ferent average diameter such

{R) - 5- Car bagmyt - %é%o&&hq@m@ﬂ&wwﬂm@ﬁm& Birft-ehidrydr o-
2H-1- benzopyr an

[R) - 5- Car b c%"?ﬁl— 88 q5pendyk. SUBPLYoBeEH-am no) - 8- f | uor o- 3, 4-
§i| hydro-2H 1 -bePzefgrably, the ink absorbing members have

ﬁ 10 respective surfaces which are in direct contact with
? each other.

The ink absorbing means may be compressed in the
vicinity of the ink supply port.

The ink supply tank may have at least one inner
wall a portion only of which contacts the ink absorbing

means so that the remaining portion of the inner wall is
spaced from the ink absorbing means.

15
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‘The (R).5-carbanoyl - 8-fl uor o- 3- NN- di subst i t ut ed- ami no- 3, 4- di hydr o- 2H

1 benzopyrans di scl osed herein are described in WD 95/11891 30

£( PCT/ SE94/01010) . WD 96/ 33710

:PCT/ SE96/ 00526 5 The
;f( R) - 5- car banoyl - 8- f | uor o- 3- NN- di subst i tgut ed- am no- 3, 4- di hydr o- 2H
t1-benzopyrans are in the formof free base or pharmaceutically

racceptabl e salt thereof. Both organic and inorgani c adds can be

senpl oyed to formnon-toxic pharnaceutically acceptable acid addition 5
isal ts of the conpounds of this invention. Illustrative acids are sulfuric,
inl tric, phosphoric, oxalic, hydrochloric, formc, hydrobromc, citric,
%faCﬁt ic, lactic, tEheasatd ilhkeabsytbinganesns dtédeiyst€hdachinclaBPi C.

set hane- i pi i onj

; | sl ' sylfam c, _succipic, propionjc. glycollic,
‘malic, glu C)ar{:ltci,':'q'e%l ‘;Pn‘k‘%‘f' u€ 19 FRFRTHed 1RO ﬁ*—‘%n??ﬁ){rg-ﬁw cink
lanthrani | | ®Patdal | Mareover, 10ir whikhosas ibeen cdrawiyiHEx IO Z0hE b

3, 4- di hydr ol s | hygr oxybenzaqi,c, 3-hydr.oxy-2-napht oi c,
_ QA lé’brﬁ:e can escéjﬁ%[ %%%‘{)anbnqrffmf%

nicotinic, t hanesul foni c, r et hanesul f oni c,
benzenesul Fedil@ction groqyre wuarmNdnivhilaitmildtter may serve

napht hal enegubkavient FEYLY &1 Mg sul fagm.c, fumaric,
jmal ei c and bebzoi c acids. s%hievséé 151:2?’535 are reat ICV' ﬁ\e Jl&%ﬂareé'ﬁyby nmet hods
known in t fUFEALEe of the wirggnide means.
{R) - 5- car banoyl - ¢hel iawventildi diss Uty dtiatdan Mpad ' Y
2 1- benzo&\ééﬁg?epggégés a high affinit tod?wggégﬁﬁc%gag’rfoup of 5-
M err] recéep i % AFCREPRNY 106G S5awisgs,odnt whdchiMT  err] receptor,

10 and as weFiguhewlsitf an explbided perabekitiveatlial oFah
dm ni strghl.fiver head according to the present invention,

Figure 2 is an exploded perspective view,
partly cut away, of an ink tank and ink supply quide

forming part of a first embodiment of the printer head
15 of Figure 1;

Figure 3 is a side elevational view illustrating
the manner in which the ink tank is mounted in place in a
head body of the printer head of Figure 1;

Figure 4 is an exploded perspective view of an ink
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| e known 5-HT reuptake inhibitors (SSRis) to be used are

di ne, fluoxetine, paroxetne, gitalopram clom pramne, sertraline,

)xam ne, al aprocl ate but conponent (a) in the conbination according 25
ne invention is not limted only to those SSRIs. The

atlon fcggq&glé@gihOat Becphasembodnventi 68 thy beeseaduced in
I cal formulation conprising both the active first
nt Laye%ﬁﬂ°?he active second conponent (b) or in two different 30

eutical fpigutet$ons, aoperbpectbeeavieve partiiycdbmpsmsnt (a) and
r the activ

oo eyt | SF SRCORR EQHROBEAL16Q11y RACPAEERERY! bpBY 1EAREY,A!T On
SE96/ 00526 Figure 6 is a schematic view to illustrate the Wally be in

O bl S Pk £PROHLASInPONEC K PhikUbESF1gAkY! 5088 or

; formul"ation The conbi nati on
Ihe pregfyandmwentlon can be prepared by that a 5-HT 5 r eupt ake

b tor is incgy @%etf’di naos&Hsmésﬂs *Pié’@aéﬂtaogeﬁénacéthﬁﬁtlve
{T[ err] antagoni i ned above gaconVEntlona
STiRGAT 59 cLLMSTFIEA: ABARFARITIRARE HLRRHERSAFS

fprovi ng the
et of 1§h t herapeutic action by coadm nistration of a conbination of a

monent (b) “wTe Solacen exeleRtd perSprahOre b ige e ban el 77000
tank used in a third embodiment of the present invention.
Figures 5 and 6 of the accompanying drawings

jllustrate an ink tank construction previously known to
the applicants comprising an ink-impregnated member 160,
e.g. of a porous material, which £ills a tank 140. The
' ink tank construction of Figures 5 and 6 is of a simple
shape and can supply a suitable amount of ink to a
printer head body under appropriate capillary attraction

20 by the ink-impregnated member 160. The member 160 can

be impregnated with a large quantity of ink while

preventing unwanted ink outflow from an air hole 142 in

the tank 140 and from an ink supply port 141.

When ink is supplied from the ink tank 140 of such

a construction, the ink in the ink tank 140 which is

remote from the ink supply port is moved toward the ink

supply port 141 under a2 pressure difference which is
developed between the ink close to the ink supply port

141 and the ink remote therefrom as capillary attraction

% of the ink-impregnated member 160 in the vicinity of the

ink supply port 141 is increased due to ink consumption.

However, as can be seen in porous materials, as the

quantity of impregnated ink is reduced, ink-impregnated

members are generally subjected to an increased
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15 A further enbodi ment of the present invention is a kit containing the
conbi nation of a first conponent (a) which is a 5-HT reuptake inhibitor

and a second conponent (b) which is selective 5-HT[err] antagoni st,
optionally with instructions for use. 20 Det ai | ed Description of the

| nventi on. resistance Msohddk @flopr epdr 2o @heoffaidte that interrupted

(R -5-carb V) I =3 N .
disubstitu?@g-%%gg%-g?é?aﬁﬁyagg9§ﬂ-fpﬁeﬁ%gﬁyraﬁg f@Frﬁnk flow is
The preparB¥e¥ene?d (reforananprassurrodifsetedcey dsopidducedhhdgh an

%ogg/og gc;l%xiaugﬁ € hEv@Cend N1 K930 0€ha5 1 nkNBaARNL G0 E&%g\é@‘%d’g’%
5 remote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.
As shown schematically in Figure 6, the ink tank
140 frequently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
10 - atmospheric pressure is lowered in such circumsetances,
an air layer 143 communicating directly with the air
" hole 142 is expanded and is discharged ocut of the air
hole 142 as indicated by arrows A without applying any
pressure to the impregnated ink, whereas a pocket 144 of
completely trapped air is expanded as indicated by the
arrows B and thus moves the surrounding ink. Upon
arrival of such an air pocket 144 at the ink supply port
142, the resulting undesired ink outflow can cause a
sheet of print paper to be smeared by an ink spot or can
20 allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.
The object of the present invention is thus
to provide a construction in which the ink supply is less
subjected to temperature and other environmental variations.
In one embodiment of the present invention, a
printer head is adapted for use in a multi-colour
printer. Movement is effected of the head of such a
printer or of a sheet of print paper or both, a wire
corresponding to a desired one of the colours being
directed against the print paper at a prescribed
position thereon to form an ink dot. Desired characters
and figures can thus be produced by repeating the above
cycle. In such a colour image printer using inks of
different colours, a sheet of print paper {or other

. This Sheet Has Been Replac
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7 : hereby incorporated by reference in their entirety. The preferred
nmet hod for the introduction of dluorine is by broninating the
aromatic ring, selectively, in the 8-position. Brom nation can be
done by usip with or wthout a catalyst. O her brom nating

agents can ﬂgtgggghg Fay be scanssd by aBroveeanterdd Lesdecial ly
N-br onosucchFartépn Soirmalll o the dirsdvies Sof Ofedd OFE NGid Pr e acet ic

aci d, dioxa degh ngt sql ye net hyl ene chl orj

Before fl uo?sﬁgtgl o% ?%éhplgl %g‘r %3 ﬁé%s‘tﬂ e Lﬁ%/"%#kﬁ/l%ﬁréﬁ‘%y 3y rr] and
ARt ”ﬁ'ﬁ“"fh" o e L R it Togen
can bg doneE%csfgdtg?ng én?ﬁgt%éﬁggron&gﬁg §Hg I%%%fﬁﬂ de or °
ket one u3|H@rgp%%¥téﬁl§Chéﬂé§iﬂglégeﬁhoyngimwnrgﬂﬁeﬂi] @ prdinlext i cal |y
(wi th H err]heud msysta@bmatshaﬁt afANERR &%A;ﬁﬁctpgg = RS

iin a suitable solyent e. ahy ur an nmet hano
for 15 et¥RATOV by oﬂ%@t#oﬁhmttﬁé BEHJL glam (e cthes matezdell)y

“al kylation 71 is fedwibbﬁ?esﬁﬁﬁéﬁﬁiVélﬁ ahkﬁgggégpgﬁgfpﬁfgg;FgFEh?L ;1 or

by angacti vated cohol e.g. a

'SU|tabIe:y§1ﬁﬁﬁt%? of an arroW %t hyARoRAEAYJISL( BiRE Besisiensr 72,

LIazlcetom t[| %8 i asmn athe Poest | ter head vogexlébaa%] &2bRg &- s@gaigﬁ

{Fl uori nati a i brono cofpound an

Lal kyl 1 i t hi f}% %egd’é%t%' e‘ﬁ Li'n ‘tff;t f‘fa‘} %hd#ﬁ?ﬁ&ﬁe&%&hehﬁcwa%{lson

thla frl@ﬂm&gﬂﬂqmanvﬂﬁhq;wixﬁnpqsiﬁf?mblyeﬂngﬁg Heed- mhathgl-

y sul fo ni mi vent for t

ﬁ. on cg%@ggﬁa%ﬁga{r gj{: afi{(fﬁ%{e]ﬁ f’i% é ?fﬁﬂ;ﬂ?'oiﬁ#anm? or 5
%/ et ﬁéfﬁn'éﬂkno la@kdmkamisrass g(ndmaxahewm) aeezboeatddeaat

nperaturehéa t fr 0

ef erably Egrgg.ﬁ%@:{:‘ga_m ﬁnzj‘p%%&qg %%%éé@@%p%giﬂ %ﬂi’f%eécrprepared

Fom t he cﬁﬁge i%R$93P #pkéng.ﬁgge from undesired colour mixing.

uor o- 5- neihesya3ddtdoify dne- %Hiéu&e%o ageéfra above)
pl | owed b¥6kno net hods su%P as reduc ve an1n i on al kyl ati on,

bret hyl at PHn2BREREEN GRS f05 ?ﬁ&e%&ﬂW@rM%%@om@ﬂ‘COlour

nd |ifage printers are generally liable to suffer from
unwanted colour mixing because the ink of the former
colour is applied to the wire carrying the ink of the
latter colour. 1In the printer construction of Figure 7,
yellow ink, which is the ink most affected in colour
by inks of the other colours, is first applied to the
print paper so as to prevent the inks of the other colours
from being applied to the tip of the wire carrying the
yellow ink, thus avoiding the mixture of the yellow
ink with the inks of the other colours.
The present invention is concerned primarily with
a printer head, and no further detailed description of
the overall printer construction will therefore be given.
Figure 1 is an exploded perspective view of a
printer head according to the present invention.
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WD 96/ 33710
PCT/ SE96/ 00526 8 The conpounds of

¢ formula l

10

20

. 9
may be prepared according to the follow ng nmet hods: [err]

An ink tank 2 is detachably mounted by a holder on
top of a printer head body 1. The ink tank 2 is of a double
construction composed of an air tank 2b for containing a
black ink and an ink tank 2a which is divided into three
sections for coloured inks. The inks are impregnated in
ink-impregnated members 61, 62 (Figure 2) of a porous
material which are contained in the ink tank 2.

' Por each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having ink
guide grooves 12b with ends leading to the respective ink-
impregnated member 62 and a wire guide 13 (Figure 4)

" having a wire guide hole 13a for guiding the tip or distal

end portion of a respective printing wire (not shown)
therein.

There are thus as shown in Figure 1 four
ink tanks and associated wires etc, but in order to
simplify the description below, reference will normally
be made only to a single ink tank and its associated
wire etc.

The ink supply guide 12 and the wire guide 13
jointly form an ink path from the ink tank 2 to the
distal end portion of the wire. The printer head shown
in Figures 1 and 2 is adapted for use in a four-colour
printer plotter or in a four-colour image printer, and
four wires are employed respectively corresponding to the
four colours.

In a standby position, the distal end portion of
the wire is located rearwardly of a distal end surface
13c (Figure 4) of the wire guide 13, and the length of
the wire is selected such that an ink meniscus formed in a
front portion of the wire guide hole 13a covers the
distal end of the wire.

An ink guide assembly, which comprises the ink
supply guide 12 and the wire guide 13, will be described

e
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converting directly the conpounds of formula IV [err]
Y is a leaving group such as tri@| uoronethane sul fonate 15

rr]CF[err]), halide e.g. C, Br or I by a catalytic cycle using a
ent transitjon netal (M such as Pd or Ni, which nay be
ated innsigrgater dgtdihtitdbaetarendaidd RIguKRR t4on to the

“bond. Tr eappeRniisp 1y, AP Ay MR i e dritl dPMEh Ky Bgnnation with
13 g?gogggnguiding gﬁo distafulnd portion of the wize. The imknpnia
v amsﬂgblgl geitee 100alsedhael atoa®ilad Hak\RRIRRS Igrfoove 12"D f
.;, _ﬁﬂnds ofleP nve teghle %%@@W@h@e‘@ Alst@girBMel‘ﬁ(f Q‘gﬁrﬁ.ﬂ avVv
groove 12"b has a width and a depth selected such that
ink will be stably supplied from the ink tank 2 as
described later on. The ink supply guide 12" has on a
front surface 12" thereof a circular groove 12"a which
. communicates with the ink guide groove 12"b through an
inner portion (not shown). The wire guide 13 has a
- proximal end 134 thereof placed in the circular groove
12"a. There is only-a small gap between the wire and
the peripheral surface defining the wire guide hole 13a
in the wire guide 13. The ink is guided from the ink
tank 2 through the ink guide grooves 12b, 12"b in the
ink supply guide 12, 12" and through the wire guide 13
to the distal end portion of the wire under capillary
attraction.
The ink tank 2 will now be described in detail
with reference to Figure 2.
The ink tank 2, or each ink tank 2a, 2b, comprises an
ink tank body 40, two stacked ink-impregnated members 61,
62 of a poroué material which are disposed in the space
in the ink tank body 40 so as to f£ill the latter, and a
1lid 50. The ink-impregnated members 61, 62 are
impregnated with ink under a pressure lower than
atmospheric pressure ranging from 5 to 10 mmHg, so that
air remaining in the porous ink-impregnated members will
be reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom 40a
pProvided with a front ink supply port 41 and a front wall
40b having an air hole 42 defined in a stepped portion
thereof. The ink supply guide 12 has an arm 12d which
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[err]. 15 wherein Zis C, Br, OHor ORerr], where Rerr] is

Cerr]-Cerr] alkyl, by a catalytic 11 cycle using a zeroval ent
transition nmetal, with ability to undergo oxdative addition to
aryl -Y-bonds e.g. the aryl-OsgJerrCFerr] bonds. The aryl - CO net al -

conpl ex is fiw ntsdyted et nelné Rk hswpp bprpopnoki dend which(fEpjeds

2 ne - such aum € GELARER ad ik ey TR Ron S I3 of {60 0
sol vent pr efigderiank Ilgow A0 ahaamr cnatssblwﬁacsmoéﬁ am dm@t:Mythe)reraarrele
DIVF di nmet t f 25 :
gacet%ane | gggtq?m tr ﬁwg @}%@ regcétjrg{]??s ‘ﬁéoéﬁba}?/ I'ppdégr dﬂ:%
, t enper &t ur e Widdndde Aok t@PPJQZO[EEHT’q @land The aﬁl}ﬂtﬁﬁﬁr&a tﬁlweeﬁqoo tﬁ 500
i kP T s gagy th a
th?oﬁlly: s hal ?'é? |§ ”ﬁwﬂﬁﬁb%ﬁﬂé Qﬁ’e% tarn t t} ?ﬁiﬁge;tggén I ng \gldd
ihalide deri leé’ gupoves 12bripravides ridb tdre fagmmii2d wE $henidnd ed (iib)

fwith the pr%&@?l?mgﬁﬁde 12. @ﬂ%‘g"h %m%t&wnamt@@ dlrbt% YBa/ sy 9.

't ol uene, ene chlorlde benzene, wat’er at refl ux tenperature or
betmeen 0- 166%eﬂ ey tggeEhese to form @, BiGGHes st sibhah, together
10 - with the slot 45c guides the ink into the ink supply

grooves 12b. The ink tank body 40 also has a side wall
40c having on its inner wall a plurality of vertical
ridges 47 having lower ends held against the bottom 40a
and upper ends kept out of contact with the tank lid 50.
15 The ink tank body 40 further has a front partition 48
which is disposed behind the air hole 42 and in front of .
the ink supply port 41, the front partition 48 having
one end joined to the side wall 40c. The tank 1lid 50
ﬁ has on a lower surface thereof a plurality of
20 longitudinal ridges S1.
The space or hollow interior defined by the bottom
40a, the sidewall 40c, the partition 48, and the 1id 50
of the tank body 50 accommodates therein the two porous
o members 61, 62 as double layers which are held in
L 25 contact with only the raised surface 44 of the botton
40a, the vertical ridges 47 of the sidewall 40c¢, the
partition 48, and the ridges 51 of the 1id 50. The
porous members €1, 62 have different average hole sizes
or diameters. The poroué'member 61, which has a larger
average hole diameter, is placed on top of the other
porous member 62. Thus the porous member 62, which is
closer to the ink supply port 41, is made of a porous
material having a smaller average hole diameter than
that of the porous member 61, while the porous member
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Phar maceuti cal formul ations According to the present invention

the conpoungls, iwhi&e €8NBLiBehb2 " from %Rg“@.g%mggﬁgfyl 502? ggg’,?%z ered

oral ly, rectal Iy or by injection, In uti cal
f or mul at i orS* NPT i YRFagachadei dbamatesdthan thateofathe porousa free base
or a phar nagembéragly acceptable non-toxic acid addition salt, e.g.
t he hydrochl orid hydroprom de, |actate, acetate, fhosphate, sul f at e,

sul famate, citratx® tHFt10KcIuide assemblyand|the imktamsrbhR®utical |y
10 5 accepmardtxrulmisede fie rl&:aﬂ'hmﬁlﬁﬁaé)@tf@éﬂ&?ﬂ@es@cé@ééﬁveﬁfm solid or
u

liquid for | Qn. 1y t active substances will constitute between
0.1 and 99‘%&5&\/\%&% ?lx% ?‘@F RALR J ,a‘?rof%o SFHRRG9S TRV LY HXMeen 0.5

and 20% by @arqus nenbet 61 desving ethiedldrfer vstdgw oke bet ween

0.2 and 50% %é’fé.:grgo fﬁ:[e I&ﬁ%satn} gﬁ% %Lg% ﬁ’gjg for .ora mnistration. 15
To produce pihar macauqi]l c% 0 LT DS Dof v?d*ﬁ)itﬁ%ﬁ iR or®R he

i nventi on ayeXges & fdidmetpr @and tHencenta tdpplinatguide tgloteel ect ed
conpg@unds b ] X ' [ | RNt Qe lactose cchar ose,
sorbitol, gﬁﬁi ?S:B,' ?ﬁ%ﬁsﬁ% ig’s%o%[ %!tag'gsﬁda%c‘%facc@r ﬁlftdzfr €r 20

any| opect | ROEESM 408s L3 &he, 4k danka Hodydd0 andh sas tgeltie dakor pol y-

z vi nyl pyrr ouddeegréovest 292 ‘%"3"%"1 ; dig i ii&:arsﬁggg&y”%‘yi@e.ea#r oss-|inked

ri cant such nesi u

. PP, cross-gar anﬁ: bgse sodi uth an
§stearate, Lafc AR Bgeate, the gapsy betwegny the inkxsup gutde, and the

e and Ldeandothecwied guide! 28l,chad king93iedo! theChapapacheat red. the

ook ol cPrsbLaRThPRty S53Ra 190a4°kh Haks: andotha: sae. bedweem, - -

fi tani um dtbeiWireaguidaelli and £heewizei VEhe, abboet 2Bpeliisaggn be coated
M th a pol skilled.in the art, di.ssolved in a rea-

Hi |y vol at*ﬁf%%g%cggg{:ggﬁggg? x?ﬁgéegFaosgaﬂFevgéivsnPE.e Dyestuffs 30
ey be addfellewingsdimensions:in order to readily distinguish between

: The average hole diameter of the porous member 61:

20 0.4 mm.
The average hole diameter of the porous member 62:
0.3 mm.
; The width of each of the ink guide slots 45a, 45b, 45c:
| 25 0.12 mm
: The width of the ink guide grooves 12b: 0.1 mm
The gaps between the ink supply guide 12
and the wire guide 13: 0.1 mm
é The gap between the surface defining the
130

wire guide hole 13a and the wire: 0.01 mm.

A construction for removably attaching the ink tank 2
will be described with reference to Figures 1 and 3.

The printer head body 1 has a head frame 30
including side walls extending from upper and back

|
H
i
§
i
J
:
i
i

;
i
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Bts containing different active substances or different anobunts of the
€ conpounds. WO 96/ 33710 13

SE96/ 00526 For the fornulation of soft gelatine capsules, the

ve substances may be admi xed with e.g. a vegetable oil or

t hyl erper§iipad Ofidhe Priﬂtergb¢%ﬁ|hedzabsmhéssenyingnhals gr anul es

a0l i 4136 BSBARPRTEIING Each of SLAECEL140%.8PPY o FERhEONE

ni ent s r tablets e.g._. | actose, sacc ar ose toI manni t ol

shes (ehgldBdt QPBPeFérét% hast @ hedder GFupport holen32peat lens
ose depiyay seswtxacaelmt YT LS DY |48 o 1 SEIN P04 SSeg 330 Of

f t,0 hard | at t

cPal 338 teatPEneles. SupeliEt Al and e ke sieidedo e uni s
ed i natbachmentohoieppdsl and & quidy issidg 3§1e agf inegy
t b el t t |
?ggeioh’g?l sin éigégcgcggseog‘é%%tj%ﬁcé%q[% z?gsrﬂ%& gidﬁatalhl \r/]ggtra'?;b?e oi |
affinpnojectiQmuﬂlaorwhhahldssrbaanmbmy aRNNted 19N aTMs1d_L N the
f r o] r oluti ons containing from 15

0. 5% PEPRGEE BERENSS Ol hg" nEARTR-EnBO S, 8RR B0Cce horgin
J.bdﬂ s¢miﬁﬂh%ﬁkﬁ?lm92@dgqg&onaﬂaaw1whmch 45 engagelableaiar a

rol ands R e ialargo! no 01 3802 EYCAUGE Lhgui T grmylab] ong, mey

n colourln ent s avouri ng agents
ymet A ngéﬁﬁpﬁﬁqrﬁ%ﬂ%ﬂananbﬁtrespectéveehcldeents known 20

_ersorb@ﬁdﬁte(w ardd qafing a cylindé?é&'i rﬁP@jéQﬁiBﬁ‘rgateral
_atlons b ectl ca be repar ed

- ab1e wf%% lloweé) é%e of the respective guide
15 slot 35.

The ink tank 2 can be attached to the holder 70a
and detached therefrom in the following manner.

The holder 70a is supported in the position shown
in Figure 3, and the ink tank 2 is inserted into the
20 holder 70a in the direction of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70a is
turned in the direction of the arrow D to bring the
Projection 49 on each of the sides of the ink tank 2
into contact with an edge of the respective guide slot
35 in the head frame 30, whereupon the ink tank 2 is
Positioned with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 124 of the ink supply guide 12 which
Projects upwardly from the printer head body 1.
Continueq turning movement of the holder 70a causes the
am 124 to engage in the ink support port 41 and be
inserteq into the ink tank 2. The semispherical
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aqu'eou's sol ution of a water-sol ubl e pharmaceutically acceptable salt of
the active substances, preferably in a @ancentration of from about 0.5%to
25 about 10% by wei ght. These sol utions nmay al so contain stabilizing

agents buffering agents and may conveniently be provided in
vari ous pro g%“u'ﬁ 23 @fpearBsside of theStankbheldar! yodoses of the
peuti cal

active corrpoenghagem e § gﬁ@aaét LB Qéakhﬁggngs 5@%@%&9%5&# 5§c or or al

t reat nent of
admi ni strat |°oéryg£;d 1-1%&%??&%%@%39%?10!18 72aafipaliyt engage

admi ni strat idh. thm@md:!;memsetsopéstm 2Rt ENSE ﬁéﬂ[ﬁflngs 35'V\la)ngg/gggi7ig

my very wel f e.daily dos of the 5-
PC}II'/ SEJ6/ 005"12 heftehigin " 1die $prings 38 return to the verqucal

r eupt akg i niRosiitdonsh ko trtetalios eche drode® 10 tdec Ry PRy Of tgggr} gdnactive
conpounds. e tg a terjal's for”ihe

5- ﬁ[err] Q;ég%lssfg@ Wea iK' é}’e%asai tt% ‘41?al b, 45¢ in the

(R) - 3- Am noP8+FPRoAG2s ofe thex ink 4atik\@irare idibpoded \Upbsite to  d)

(i om0 ST G
preparé as HB ¥i Slég den 1gen slzs)mim Wmsmmﬁmﬂ
the ink tank 2 to the printer head body 1. The ink tank

" 2 can be removed in a procedure which is the reverse of
the attachment process described above.
In operation, the distal end of the wire projects
15 through the ink meniscus, carries ink théreon, and hits
a2 sheet of print paper (not shown) to transfer the ink
to the print paper. When the wire is in a standby
position the distal end thereof is located inwardly of
the distal end surface 13c of the wire guide 13 so
20 that an ink meniscus is formed in front of the distal
end of the wire. Accordingly, ink is attached
successively to the distal end of the wire as the latter
is projected and retracted. The transfer of ink to the
distal end of the wire, and other details of an inked-
25 wire dot matrix printing process are described in the
above-mentioned EP-A-97009 and will therefore not be
described here in greater detail..
Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction
30 intc cross-sectionally V-shaped collection grooves 13b
(Figure 3) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
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{34 & 0.42 nol ) were dissolved in acetjc acid (500 nL). Bromine (23.4 g,
.15 nol), dissolved in acetic acid (Sbb m.), was added dropw se at room 15

:tenperature The addition of brom ne continued for about 7 days The
¥ sol vent mas

.'.‘hydI‘OXI de (’ 5 n%?gll%yﬁya%rh rg'%]’%&%'i‘ﬁ%%ﬁs Qf@m@%dl : lgﬁ‘? ?éfgl .
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race vas S SEE P Ghoti Tos @l o CogtAscdospper | ayers 20

I n vacuo to give 35.5
- of an 0|D?eﬂe§PdG@e'ﬁﬁ$Qﬂ9 &Es. di ssolved in diethyl ether and the

pl i on v coolred Wddr e Ssbals (Blerddigny Hdendhensl dectie di oty

was added dropwi se unti| the suspensi'on ‘becane_acid

gontrol | eéln%?flh"élqepél]%r patmix REARtEL hgad refqrredl BRIy 25
chystallg;gg ﬁbanb@euhgagiﬁéagnve the title conmpound in 70%vyield

8.509). M: 2[.err e HC salt was, pa |t|oned etmeen di et hyl
er and 2 M N Egje&'n g Ilﬁj'&: é# tions of
al kal I ﬁecusaryphasapylt aﬁtri]t]y %'ﬂ(lr(}C—O 1, HA

t

Br o'nﬁgt_%b%ﬁcﬁgstgé %fs&%’l‘iﬁ _%S%Et %())(/% - d|Wcﬁefaﬁ—ek'l the

opyranwire guige bela3lBa should have a proper dimension in
SE96/ 00

S ooy oo iSIBIEY, of, the digtad end of e wize and s Froger

enzopyran
) was ameunt.ef inkqowi omhyércbeg adcesmess o a@hartage of"

Lion VEiR, b@ﬁ'suidbbemsgﬁﬁamoal%mhk +aRfky §,0us pot assi um
onat e

ounded g , and a catalytic ampunt of KI 5
¥ and then hERt tsr Btegohead fonstructiop,desaribed

V€enoved in
0, thetﬁ@Wnge &Kﬁnfrﬂinotﬁezihk tank z gel at peaidfionHiarr] and
eXtr%5= din t ? L distai gbogeth wgre, is composed
of slots, grooves, and gaps. By selecting suitable
dimensions of the widths of the slots, grooves, and
gaps, the amount of ink necessary for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow. Since
the gaps between the wire guide 13 and the ink supply
- guide 12 can be dimensioned to retain ink therein under
apillary attraction, an appropriate quantity of ink can
be supplied even when the ink supply from the ink supply
jTooves 12b is reduced due to increased use of ink.
‘ The dimensions of the ink supply grooves and gaps,
ha hole diameters of the porous members 61, 62 and the
dths of the slots 45a, 45b, 45c are selected so that
‘.CGPillary attraction is progressively greater along

y Therefore, ink will not be interrupted in
ink pPath as described below.
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tions were treated with brine, dried (MgSQerr]) filtered, and the
vent renmoved in vacuo to give the crude residue. Chronmatography
silica 10 (el uent: CH[err]Cl[err])%ave 15 g (78%yield) of the title
ound as a cl ear oil. [[err]][err] =-15.5[err] (C=0.1,

i) 362 {\I]I\I?Z)l 82%5? %\7%%\9%%?05 (()lé’ﬁmet]rﬂﬁa/ fxom &%M% fiember 62

izopyr an tBrough the ink guide grooves 12b, or through the ink
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and cooP&dnter- hepds ppdy 110 t fiifiogathe Ink Mouvelumamlmmga 8 niL,
mp! ) EQQSQSdﬁﬁeV\béQoﬁ%dm%Hb%%egzt Qe st 1pe0l Rl Qytantd’ N 20

robenzenesulfonl é , SS0
V8B §§°usaeuthsspnmuanueabema ds small

- 78[err] aom 11k Ihe £eapti oPPRfleRY 1 ARdi RO rat ed
err] C f%illl OV\zd y i gfapgiggl B(félégﬁgco ﬁglegeéﬁﬂ ig tﬁenbﬁagtelrgr] OHxHCI
1 8 g of T°Pﬁu‘i‘iéérnﬁ BFespere] diéﬁatancgmingedheteéxct ion to

wcumrbemwx atuéemkAia %élﬂ%ggg%se Sxﬁéﬂbéfgglmﬁénadglﬁg and the

err]osqjé?f]#{ aﬁﬁe%‘{‘%n%ﬁea%m A2 gga@\éﬁ ta the Biffegeneet he crude
duct . betweemmhetﬂatawagetheJ.B dimeefglﬁsamd&hérgéméhe 8- hydr ogen

VLIRS 100 8 Lol £ iR LLLORBIREL g (1 ven

roomat oRaHSIvEd er 51 0 | the getmmtmenwénomﬁnatdﬂeime) to give 1.50
?/O)élrrelig’)tegm?tqa-ld er rﬁ) %%é%)%ds 3351& Cgﬁ%?\/h% %ég”] Lertd =
es transve sely 'in and across the porous RERISEOFD0526
The amount of ink retained in the porous member 62 thus
- remains substantially the same as ink which has been fed
ocut. Therefore, as the printing operation progresses,
the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.
The ink guide mechanism in the printer head body
operates to produce the same advantage. If the flow of
ink is interrupted in the ink path by reason of
vibrations or the like, a mass of ink which has been so
interrupted is moved forward until it is joined to a
Preceding mass of ink since the capillary attraction is
greater in the ink path than in the ink tank. Since
the capillary attraction is greater in the vicinity of
the distal end of the wire than in the portion of the
ink path in which the flow of ink is interrupted, no ink
is retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even

Momentarily, so that all ink on the distal end of the
Wire can be used up.
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%14 d) (R)-3-Am no-8-fluoro-5-nethoxy- 3, 4-di hydro- 2H 1- benzopyr an
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pressure, and is capable of supplying ink stably.

| The ink tank 2 and the ink guide path for

r supplying ink to the wire have dimensions dependent on

20 the accuracy of the shapes of the components. Since the
components can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and and ink
guide path can be highly dimensionalloy accurate and

-225 have a stable ink supply capability. The ink tank 2 and

1 the ink guide path can easily be assembled as they are

composed of a small number of parts. They may be

maintained free from wear and deformation for a long

pericd of use and can keep their initial pexrformance

50 | partly because of the lubfication effected by the ink.

% Figure 4 is an exploded perspective view of an ink

: guide member 12" according to a second embodiment of the

Present invention. The ink guide member 12" has an ink

guide groove 12"b in which is mounted an ink guide

pPorous member 12e which serves as an extension of the
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Ap: 257-8[err]C. [[err]][err] = -97.7[err] (C=0.1, CHC [err]). WO
§86/ 33710 PCT/ SE96/ 00526

The free base was nade from t8e hydrochl onde salt to give an oil.
- M5 (70 eV) M=301 (1009%) . b)

R) - 8- Br Om{?’?ﬁﬁmb%ggﬁg%h- Q—e&rbg%l %n gg) - 5-net hoxy- 3, 4-di hydro- 5

£ 1- benzop e ink tank. The operation
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Enzopyran ¢ia® &f 14hé prB ?_c?gsig%égﬁhggg i n anhydr ous net hanol (80
: , 0113

and to this ggf ropana nol ) added. The reaction 10
4s cool ed (ice- ﬁgr?h ni8oan uexplodedopengpecttvelviey, o20aR 8HR! )
as added, tank @Y watsiclllj misy clet d, t action was, allowed to
J'e-;;i_rgat room te erﬁéure ov%rni gﬁéd %a ﬁ%{;’&sgﬁgﬁ}mmg P 8d in
ficuo, the RR&RT YRt igen The Parus wf the inkl tanknodf Pigheerd OO err]

S

ad th xithext arhan : S HW h T, | ned gth
gr‘tioﬁg " re treat déf/:\nq?t%t%% (r?e_, drﬁ eﬁ’(%ﬁeerér}%sgaé??ﬁé,m&&ee ﬁ?i F'[ered,
BEAd the s\gﬁ\?gnte b FRAMLGR Figure the TheiqeoTass duamber 60"
, Air omat ogr dpisy ddf feirdnta fradntend’ %eRih Wh i égltseé (] ﬁtg 3.75 g
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2700y €l Infbiple srhlee SEUmAInd 33 8, <l.eal, o @Faﬂﬁeniﬁﬁih?' wLert]
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o B TR R e o o
’ e porous member 60" has
uniform hole diameters, the front portion thereof, which
is adjacent to the ink supply port 41, has a smaller
average hole diameter, with the hole diameter becoming
progressively greater toward the rear portion, which is
remote from the ink supply port 41, at the time when the
porous member 60" is placed in the ink tank body 40. The
porous member 60" is structurally equivalent to a
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40
with the average hole diameters becoming progressively
greater from the frqnt to rear portion of the member
60". Therefore, the operation of the porous member 60"

is basically the same as that of the porous members 61,
62 shown in Figure 4.
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Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
2 may be located below the wires to achieve a stable

Printing density through the ink guiding process
described above, .

R TN

In the constructions described above, ink can be

Stably supplied through a simple construction from an




%‘R) - 8-Fl UOI’ZJ- 3-(N-isopropyl - N-propyl am nb?- 5- net hoxy- 3, 4-di hydr o.

%‘2I—I—1 benzopyr an 0
*(R) - 8- Br ono- :i—,(ﬂ\l—gaggpr yéhé\l- §g%£ @%#\%Cr}’ei hoxy- 3 4 d| h dlr:o(glg- 3

1) e Yool araR}Y mcsacmq s the aiStAl M mltmmmdﬂ 83 ni,

5 T O R i e AL, T

;Fl uor obenze“%éq;{sl it be @@mnmm imin quidlen|gatitednid tie 1

“THE (15 nl)

‘WO 96/ 33710 risk of a supply failure will be reduced. The guantity .

s e oty e
aqueous NH rwopdi bel theorakel wawad abkn%wﬂLanrﬁﬂ?%gleﬂtt' 9.?\ EE ?1] €

A Toui ng. | PorOl BRHREEDsR useCkR apbixbinkonperaeudistalo 2eneho

and

|1 owi n

gol UtIO% wasthe Wiraddeﬂhanelfbhe raayt westéasiﬁktﬁﬁ%ﬁdis ﬁ f It ed,
di et hylg et hegort4 28 £€hn gﬁne #.Ed (Na err]ge err [ ﬁ

and evaporate % vacuogto tﬁ% Eit¥e ar dRes<e Chr onat ogr aphy on

.silica (elu %m#%iblmaghvéhe Dnlg in the {AR%ahR|€anof the title

n ernkC).

20

30

C=0. 1, CHCJ err]).
‘..O”plvgu?gan\fgl\;?éﬁﬁ eﬁ%é&[f%epﬁi'gejo%%( oride salt was made by
Hlissol ving the pu

et her eal iCltheol ik Qihzi]@ 18 erfadid “highly viddds (gy K ing at

o‘i@lﬁylruns shorbtdﬁrim}nﬂ olr o tige afnlexcess of

dried at a high temperature, or if the supply of ink
fails due to its solidification, a fresh cartridge ink
tank can be mounted in place so that fresh ink can
immediately be supplied to the distal end of the wire
for resuming the desired printing operation.

In the printer head described above, no ink flow
occurs due to variations in temperature and atmospheric
bressure and a stable ink dot density is available.
Unwanted ink flow out of the ink tank is prevented, thus
avoiding smearing the print paper with undesired ink
8pots. No ink will enter the printer head mechanism,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink
replenishment.

Since the ink supply system of the invention is
simple in construction, it takes up only a small space.
Where a multi-colour printer head employs ink supply
systems as described above, the ink supply systems for
different ink colours can be spaced widely so that any
unwanted colour mixing can be avoided.
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d) (R)-8-Fluoro-3-(N-isopropyl - N propyl am no) - 5- hydr oxy- 3, 4-di hydro- 15

2H 1- benzopyr an . .

(R) - 8Fl uor o- 3- (N-i sopropyl - N- propyl am no) - 5- net hoxy- 3, 4- di hydr o- 2H- 1-
benzopyran hydrochloride (1.03 g, 3.24,gmol) was dissolved in _
anhydrous CHerr]dJ[err] (30 m.) and cooled to -40[err]C. To the solution
was 20 BBr3 (0.77 nL, 8.1 mmol ), dissolved in anhydrous CHerr]d [err]
(5 nL) added dropwi se. The cooling-bath was renoved and after 3 h at

room AccdrRilify ator @ thertRaet aehev@s P iRVEntion proliRdLag!t ldeh Was
poured out_.onto an.ice/2 MNrH err]. solution and the m xt ure was

ext r act ed@ Pt EE R TFE dPERAy FOBPRES 1n¥h @1 Gtk n%\’:lp%%}ﬁeFaQS congainiggs
wer e treatndd ahstdrtbmgleneahs pdteNaf ek r$£ﬁ>]3yri;énkf hhfrﬁﬁgdanalﬁkt Eﬁpply

I e, .the crude r.
on o111 By dthich, ofF RrERndbdP thORRERINS " ipmache 1ok aBRgRRIPRL) §)
of the tmﬁaélsoonﬂmmrasthecllekr amslorb[z.[nqr midgres rc}omflaﬁxlsé’ds(éi—?lixralltyde by
6 | de _sa ne
i sso vi S8 Tk ApSUFplRe) hefils | drangddl @y MG Bho S da SR ABRC o
an et her aomen%dqmtqu Owsathema@k absorblegrlyemherszbdvingrrpores

CH( err ] odi fifpderidierdvdivde iﬁ@hﬁé%ei‘o sdb¥We thathi ke averag@©hidmeVBr

gé% éI[ESESf%Og’E@ poreswr):ed%ces in the direction of the ink7supply pert.

(R)}(B FI @heo-iak Nebso iy | mémbe Y makf MAked-respective surfaces which

‘trifluor t hyl syl.f onyl oxy-3. 4-di hydr o- 2H- 1- benzopy

! - 8- Fl gg‘é "é‘ ﬁkF?Sé %tﬁtprﬂbggarﬁar% gt ?HroxyTge4 ifthyapsoeshing 5
benzopyr aem{:ersl mpy 2a88onminé ) imporeguidtiod neitR. 4hklunde?2 ampkesyare
lower than atmospheric pressure, preferably a pressure which

i is in the range 5 to 10 mmHg. The ink supply tank further
| 15 may have an air hole therein which communicates with air in
at least one open space between the ink absorbing means and a

wall of the ink supply tank. Further the ink absorbing means

may be compressed in the vicinity of the ink supply port. 1In

the aforementioned dot matrix printer head the ink supply

20 tank may have at least one inner wall, a portion only of
which contacts the ink absorbing means so that the remaining

| portion of the inner wall is spaced from the ink absorbing

| means.

25 According to a further aspect the head comprises a guide
means (12,12'’, 13) having a portion which is arranged to
receive ink from the ink absorbing means, there being a
capillary ink path through the ink absorbing means the force
of capillary attraction in which increases in the direction

30 of the guide means, the said portion of the guide means
extending into the ink tank so as to receive ink directly
from a part of the ink absorbing means in which the average

diameter of the pores is smallest. The said portion of the
wire means advantageously an ink guide groove therein whose
35 width is less than the average diameter of the smallest

N AT BN s B b s & weneis e sie we . s ae ot

pores, the width of the gap between a wire guide hole in the
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di ssolved in anhydrous CHerr]CdJ[err] (25 nm) and cooled to -40[err]C.
. Trifluoronethanesul fonic anhydride (0.54 nL, 3.2 mmol) was added
dropwi se and allowed to warmto anbi ent tenperature, and after
coming to O[err]C the reaction was dope. The reaction was diluted with 10
CHerr]Cd[err] and washed with a saturated aqueous NaHCJ err] sol ution,
dried (NQSC{err]) filtered, and evaporated in vacuo to gi ve a crude

resi due r y on i &, n qave 0. 82
g (77% V&R d)gu?’ p e gﬂp & ""i%ouna"(‘gésﬁg (J:‘Feare%#cq[ #] §°F) =
-85.5 (&hany, tf@{meth] )aks @wokoquxde gm@VGM=39§'h(=36%qttkﬂn of the
Exanpl e k ma

(R-3-(N ln&/(%ment I¥I\l-fﬁfshe5ylhgr‘rrlenoa13 1??%%r8ne thyrfc %amternal
3A- di hy @& fage, Fﬁ@@mpnlggﬁes g}th the ink supply port in whxch
(Rg3- Nt@édeaamt Yortim &f | tied Qgbtdetheanys 3id- di §y8s8d 2Hele width of
benzopyr

(R) - 3- Ao 851 | SRS B3 h&APL3, Belpgy Fepstantinhlypyhess (thang theg
mol ), acerhageadidmedér. of theb smallllestapdrexcl opentanone (2.5 g, 3 mmol)
25 were dissolved in 30 m of nethanol. Wth stirring,

sodi unctyanobor ohydride (0.8 g, 13 mmol) was added in portions under

a few nAngeoedingt ita iagfuwathevnkispeed fuire 2sdbdr porAiGh efhmptice shanead

. 10906 of W, h e evaporated and water, 2 M

3 N err]mgﬁ § °§A§9%§%§ §d 8§8L¥hgggp§§nuc | ayer was separated and 30

shed with water. The layer was dried with Na[err]SJ err] and evaporated
. give 1.3 g (64%yield) of a colourless oil. GOJM with the

ghol ecul ar peak of 265 confirned the title conpound.
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O 96/ 33710 PCT/ SE96/ 00526 i~
18 b) (R)-3-(N-Cyclopentyl -N-n-propyl am no) - 8-:f | yor o- 5- net hoxy- 3, 4- ~/
di hydr e~2H-1-benzopyran

(R) - 3-N-Cycl opent vl ami ng- 8- f | uor o- 5- net hoxy- 3, 4-di hydro-2H1- 5
benzopyr |HE|IM) acetic acid (0.3 g, 5 mol) and
pr opi ona 350,25 Mol ) were dissolved in 30 m of nethanol.

Wth stirring, sodiuncyanoborohydride (0.8 g, 13 mmol) was added in
portions under a few mnutes and stirging was continued. After 3 hours

a GC sanpl e showed 100% of a new product. The solvent was 10 evapor at ed
and water, 2 nolar NH err] and E[err] OQAc were added. The organic

| ayer was separated and washed n BisW th water. The layer was dried
with NaJerr]SOerr] and evaporatmu—gi ve 1 g (65%yield) of a colourless
oil. GC/ M5 wth the nol ecul ar peak of 307 confirnmed the title
conpound. 15 c)

IR -3-(NCycl ppentyl - N-nypr,opyl am no) - 8- f | uor o- 5- hydr oxy- 3, 4-

i hydr o- 2H 1-g'enzi)pyran aPadk matrix printer head comprising an ink

A R)-3- (N Cyclsppplyl tank- (20prbatain)indr finko aByes:: -3 A-,di,hydr.o-

( ] W&éfﬂ%&@gﬁaﬁf er(%]lm%%e)r'r]. An

;2H 1- benzopyr (ilm19, I s,di,ssol ved in 25
3 excess tg?eet ]grfgplgg %ﬁﬁa&géd J10Gr AFy #BXRHEUPPAN Postsd4dl)i on of

. (high 155 Brangedito rrrecéieyE %hk] Eirbayr rt_},(e\_/vaﬁkgg_tgﬁ?grs$ﬁgnd
ropw r stirrin ICE-Da .
S S T e e 52 ChRfhBbeFEsHl.on° Hhok Flapdnk: abeosbing,
i nued st MR (&, & hkemprises aspurabityi ufumkvxaasaﬁyiﬁg out into

fE water ancembéesal(el, hy: i ia. The organi t |ayer was
yarat ed, dyi ei Wi togéNazeSE) r%ge%ﬁ%gegg%gmdm?g giﬂﬁr TQMBRR br own

Chr orat &8 Grer'rie nk absorbing apembets e( 6B} 62) chieinge 1+1)
base anch oL ReELC Aok ant s pa T spmeter ool RAadBRd! PP To give
%3 (52% §'/1i e?gébﬁggﬂ?%efzﬂir € Pexes reduces in the direction

of the ink supply port (41).

2. A dot matrix printer head as claimed in claim

1 characterised in that the ink absorbing members

(61,62) have respective surfaces which are in direct
contact with each other.

A dot matrix printer head as claimed in any
Preceding claim characterised in that the ink supply

+ .
ank (2) has at least one inner wall (40a, 44, 45a, 45b,

@ portion (44) only of which contacts the ink
980rbing means (61,62) so that the remaining portion

+45a,45b,45¢c) of the inner wall is spaced from the
absorbing means (61,62).

/
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7
d) (Ry-3-(N-Cycl opentyl - N-n-propyl am no) - 8-fl uor o- 5- q
trifiluoromethyl sul fonyl oxy-3, 4-dihydro-3H 1--benzopyr an WO 96/ 33710
PCT/ SE96/ 00526 19
(R[err]-(NCycl opentyl - N n-propyl am no) - 8-fl uor o- 5- hydr oxy- 3, 4- di hydr o-
2H 1- benzopyran (0.7 g, 3 mmol) was dissolved in 25 mM of CHerr]d[err]
and triethylamne (0.3 g, 3 mol) was added. The sol ution of
trifluoromnethanesul fonic anhydride (1 g, 4 nmol) in 5 nm of CHerr]Cd[err]
was 5 added dropwi se under 10 mn (-20[err]C). Stirring was conti nued
for 1 hour. The reaction m xture was poured out into ice water and
the pH was adjusted to 8 by addition of ammnia and extracted by
et her. The organi c |l ayer was separated, dried with Na[err] SO err]
and evaporated to afford a brown oil. Chromatography (SidJerr],
CHerr]C[err] + hexane, 1 + 3) 10 afforded 0.5 g (44% yield) of a
colouriess oil. GMB with the mABSTRACT peak of 425 confirnmed the
title conpound. e)
(R) -3-(N-Cycl opentyl - N-n-propyl am no) - 8-fl uor o-5- N-

met hyl car banoyl - 3, 4- di hydr o- 2H 1- benzopyran 15
(R) - 3- (N-Cycl opent yl - N- HROTOMATRIXN PRINTERO HEAD"
trifluoronethyl sul fonyl oXy-374-di hydr o- 2H 1-benzopyran (0.5 g, 1 mmol)
was dissolved in 15 mM of 1,4-dioxane. Palladiumll acetate (10 ng), 1, 3-
bi s (di phenyl phosphi no) - propane (20 ng), and nethylam ne (0.15 g, 5 20
~mmol ) were added and the nixture was stirred i n carbon nonoxi de
i sphere over night at 70[err]C. Evaporation and chr omat ogr aphy
vtoi Jerr], diethyh dekepatrix printarxheadicoppaisdngeant ABKS BHBP1¥orpound

as a col OUrt@eE 02} cc‘rﬁe‘atﬂng ink ah.s,akiamesmaaﬁaar(si 62)9i ¥ReO18% 0 (65%

| d) of whit t al
y|e ) o sﬁpﬁifr gnf ?2) avingegﬂ ink supply port (41) which is

arranged to receive ink from the ink absorbing means

5 (61,62), characterised in that the ink absorbing means
(61,62) comprises a plurality of ink absorbing members
(61,62) arranged so that ink may flow from one to the
other, the ink absorbing members (61,62) having pores of
different average diameter such that the average

10 diameter of the pores reduces in the direction of the

ink supply port (41). //
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(ﬁ Yé;%ﬁg?gsgsébgﬁspp?opQI-%%n-proylénino)-5-carbanny|-3,4-d!hydro- 30
affet yl (R)-8-fluoro-3-(Nisopropyl-N n-propyl am no) - 3, 4- di hydr o-
2H 1- benzopyran- 5-carboxyl ate WD 96/ 33718

PCT/ SE96/ 00526

mol ), triethylaniqﬁ: 8 g, 12.9
bis(diphenylphosphindg;rapane (95 4%
pal l adiun(Ill)acetate T48 ny,

3:1) were mixed in a 50 nmL g

was evacuated followed by tF
reaction m xture was stirred

NaHCO err]. The | ayers wep€}
once with ether. The cq&b'
sol vent was renoved in

étitle conmpound (71% vyi
: (R) - 8-Fl uoro-3-(N-i sopropyl -

. !
1

Fig. 6.
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4 2F+ 1- benzopyr an Y

seiko Epson‘Corg‘:oratiq’q“ .

NghyEF GPPLEASdRTopyr an Met hyl
Qi%lﬁ}ﬂﬂ?§%§§E§P%ﬁpﬁ§é§ﬂdpﬁl-N-n-propylanino)-3,4-dihydro-2kL1- 20
Qi Iy 2723 5c EFGdxyl ate (1.3 g, 4.2 mml) and KOH (0.52 g, 8.4 mmml)
were mxed in nethanol (6 nL) and refluxed for 2.5 hours. The sol vent

was renoved in vacuo. The residue ¥ﬁt ggssolved in water and nade
acidic by the addition of 2M HO . | vent was renoved in vacuo.

The residue was dissolved in SOC[err] (30 nL) and refluxed for 2.5 hours.
25 The sol vent was renmpoved in vacuo. The residue was dissolved in

CH err]C[err] and the solvent was renoved in vacuo again (repeated three
tinmes in order to renbve the excess of SOCl[err]. The residue was then

di ssolved in diethyl ether (50 nmL). The solution was cooled to -30[err]C
before NH err] (g) was bubbl egArough it. Water was added, the |ayers 30
yas extracted wth ether. The

1) and_the sol vent was

was p 'igzPy flash
/;kéz =0 g of the title

conbi ned et her |ayers
removed i n vag
chr omat ogr aphy
compound (yield
PCT/ SE96/ Q0526
RecrystalIizatioQerwn1E[err
140[err] C Exampl e 3
(R-3-(Ntert-Butyl-Nn-propylam
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ra
k°é§§ 2& j°r3§h5 nethoxy 3-[ N- (4- met hoxybenzyl i dene) - ami nol - 3, 4-
a?%fl -Bre gy L &V 4106
§€5 85 6-HH-Uor 0- 5- net hoxy- 3, 4- di hydr o- 2H 1- benzopyran (7.85 g,
% nnDI) 4- met hoxybenzal dehyd 42 g, 39.8 mmol), anhydrous
pot assi um carbonate (10.1 g) and Eéylute EtOH (200 nL) were stirred
over night at reflux tenperature. The sol vent was evaporated in vacuo 15
and ether (500 nmL) was added. After stirring for 15 mn the salt was
filtered off and the solution was concentrated in vacuo to give an off-
white solid (12.4 g). Recrystallization fromi-Pr[err] O hexane gave 10.8 ¢
(86%vyield) of the title conmpound as col ourl ess needl es. My 96.8-97. 3C
[[err]][err]=+20.1 (C=1; CHO[err]). GC-Ms (70 eV) M= 315 (58%. 20
b) (R)-8-Fluoro-3-hydroxyl am no-5- net hoxy- 3, 4-di hydr o- 2H 1-
benzopyr an 25 3- Chl or oper oxybenzoic acid (85% 7.6 g, 37.6 nmol) was
added in portions to a stirred and cool ed solutkpn (+ 4[err]C of
(R)-8-fl uoro-5-
met hoxy- 3- [ N- (4- et hoxyﬁgl ifene) - am no] - 3, 4- d}
benzopyran (10.8 g, 8 net hyl ene @l 2
m xture was stirred over night at roomteg
chl orobenzoic acid was filtered of f angA A q
concentrated in vacuo. The oily resigde w aken up 1n aJsol ution of
hydr oxyl am ne hydrochl oride (2.83 g < 0
nmet hanol (60 nmL) and the resultipg so : AbOm

ﬁnperature for 2 h. Thejol vep » I“ck orange

V/.

The
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, EP applicat-ion

#9569 38Yal0 of EP 90201874.6 ]
< SEJ6T GUBYE -Fe-1 ' 4 é 22 oi l .

f#ler was added to the oil, pH was adjusted to 8-9 with saturated

@ organi c phases were conbi ned, washed with brine, dried

glerr]SJerr]), filtered and concentrated in vacuo. The crude

uct was flash 5 chromat ographed on silica with EtQAc (15 to 509 in
ne as el uent. The resul ti i rrpurz/ product was fl ash

) ,-:siz with E[err]OH CHC [err]
".:.' 0 the title conpound as
: 1313 err] C. [[err]][err]
£§6.4 (C= 1.3; CHO[err]). GCMs (| j"". M= 213 (56% . 10 C

i- 3-tert-Butyl am no- 8-fl uor o- 5- nef=tiixy- 3, 4- di hydr o- 2H- 1-

(630 g, 29.6 nmml), anhydrous sodilyng*
nL} were refluxed under nitrogen fqr'.' til TLC indicated a
cofpl ete reaction. The salt was filit Of f, er {300 mM) was added to
» filtrate and the solution, stiljl it ai ni nﬁ;gu Suspended salt, was
ftered through a sintered glass " Fhe clear filtrate was
3 A) benzene (50 nmL) was added and
n vacup (finally on the pump).
Leyes dLerr]) benzene (150 ni)
n ap 1ce-bath (+4[err]C.
Mfled to the stirred 25
saokution above at a rate that kept] theli al tenperature below +5[err]C
3 e | i on,yAs conplete (30 minmn)
: W cooling bath was taken
of’jory saturated NaHCO err].

f %(20 g) and acetone (500

concentrated in vacuo. Dry (
resulting solution was concent
P gl assy residue was dissol ved
nitrogen and the solution

¥l ice (300 nl total). The m
(3150 nL). The organic phaseg
dr;’ed (Na[err]SOerr]), filter
chif omat ography on silica [el ug

2% —

)
RTINS

. m\:f. .

heet Has Been Replaced

"R




Seiko Epson Corporation
qNewEP @pildcatibat yI hydroxyl ane defj vative. The latter was dissol ved
i0ivdsa oned0 ofl EPUBGR0 1871, ggen anq> Mé solution was stirred at room

ROro¢AdgrB5856-EP-1 PCT/ SE96/ 00526
23 tenperature for 4.5 h. The sol vent was evaporated in vacuo to
gi ve an orange oil. Acetone (approx. 50 nL) was added and the

sol ution was stirred for a short tine (15 mn) at roomtenperature
(to precipitate el enental sulfur), then filtered and concentrated
to give an oil. Flash 5 ography on silica leluent Eerr] OAc (10

to 25% in hexanel gave 2.3
conpound as a yellow_ o

N (3196total yi el d.of the title

.&c_ 1; E@[Sr]) GC- VB

5- met hoxy- 3, 4- 10

(2.20 g, 8.7 mmol) QI : i nely ground
anhydr ous pot assiu (6.0 nL) 15
were stirred under A I ndi cat ed
partial conversionj of the start <1 okl ndend >EQP N30% starting
material). At thi ;
.off, washed with a
@@oncentrated The oi
gagueous Na[err]CJerr]
bi ned, washed with
'fﬁn vacuo. Flash chr onf ‘ 3 b { elajent - acet onk.” (4
ﬁexane] gave 0.80 g of startiwg nftlsgiak . and 1. 47 g (87@6

‘,'

ﬁartrtfgned bét'"
(4x78, L) -+ The ©

:‘;;C}err})k f|L¢eheé,

ANases were

W
Ased on

J@ﬁﬁ& ‘

D__Q) T Cra)

#:M..-:
)

s
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eiko Epson Corporatlon

rdeav&?edp @AF?E ) of the allylated product as a col ourl ess oi
2Divisppap ggg E 9HB§$523'%>-0 8 ffHCl[err]). GC-Ms (70 eV) M= 293 (40@@
Tioarafiypad E et (1. 30 9) wa® "Pxed with DVF (50 nl) and 5% Rh

on alum na (0.090 g) and hydrogenated at anbi ent pressure and

tenperature (21[err]C). After 5 h the reaction was conplete according to GC
and TLC. The catalyst was filtered off on Celite, the pad was washed 30
with small portions of DVF and the filtrate was concentrated in vacuo.

Fl ash chromat ography on silica of the crude product [eluent: Eferr]QAc (O
and 3% in CHerr]C[err]] gave 1.27 g (97% yield) of the saturated

conpound. GC-M5 (70 eV) M= 295 (28% . [[err]][err](base)= -83.4[err]
(C=0.9; CcHA[err]). WD 96/ 33710

PCT/ SE96/ 00526 24 The base
was dissolved in dry diethyl ether, the solution was cool ed on an

I ce bath and an excess of ethereal HCO was added to the stirred

solution. The salt was filtered off, washed with dry diethyl ether and
dried in vacuo at 50C to g .39 g (98% vyield) of the title conpound, 5
as white crystals. X ‘ 76[err]C

(R)-3-(N-tert-But : (F, 34 10
dihydro-2k+1-benz:. ran

(R -3-N-tert-But
.1- benzopyran hydroc
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. Rb3s7- o3
(40 mL) under nitrogen was cooled on a dry ice-E[err]CH bath to -355703[é'rr]C
15 Boron tribromde (0.75 m, 7.8 nml) was_added dropwise (in 1 mn) to
t he- stlgred satuti-on-abover—Fi-ve, m nut es af tier thieraddrfion.af zbor o/
triby om de-fas™ cdn‘pl “ate, the dryil ce hath wgsichanged:t o:an. i ce. bathy , |

Afté‘f’ Sf’H’r‘Iﬂ f‘cr? s wat | t he Sane t gnperature the sglgtxon was
1Bt ice (I g)- BRggdtTd- Nchq err] vags added tp.adj.usg pH t0 8s;,9
WAnenstshe shess -hadi it €d-the ni xture wasyextr.acied, With ethef” (4x_75 *
Vi Theiretther: pesdr-ct &' weré-- corxgl ned, washed with brine, “diied -
(Na[mr}SQerr]),\ cfi)tered. and. Qoncentrated in vacuo. to afford,i 1 g (96%
yi el Yy """of "t ReTTTT € COoRpound as a pal e yellow oil.. -

=-91-7 70 M 281 (6947 55
1L§eErR%]%eErN]rtert But)('/I Q@ﬁgﬁ%%ﬁ (70 eV) (6%

ro-b-
trifluoronethyl sul fonyl oxy- 3, 4-di hydro- 2H- 1- benzopyran 30 (R-3-(N

1 benzopyran (1 02H¢ BEeRn IAvHeren Wetbee ol S MO Rk o i)
were diss :\iedternhanﬁyéndughﬁé’td\;gteds:dﬂ aratdesq ékfbsﬂﬂiwtm:&potﬂ ed to -
30C. Tr|fI I t S | I 6 ol ved
I n anhydrd% a%egtghaﬁggeﬂéﬁgr‘ﬁ&%@}% ér%fea \/\Q"gs":%aﬁtd"% mgid’q! g 20
WO 96/ 337head having wires supplied w:Lth ink at dzstal end faces

PCT/ SE96/ 9952§ovable against a sheet of print paper fo mn. The
re ancf after com ng

solution was alLlo rmto anbi ent Cenper
to Of err] EXpREL ?E%\@W §°d5ﬁ8 shret: dact nf\%@ @f ded® % h
met hyl energbbod i alecharaseepedanisiugat, uaayed adecamaghadeOaer | (50
m.). The HIEOYS Eﬂ@%@h@@é re-extracted wth ether (2x40 L) The
An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
print paper. One known ink guide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
comprises a porous member capable of absorbing ink from
an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or diameters vary in a certain
range, with the result that the ink absorbing capability
'Varies from porous member to porous member, and both
"excessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
quantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to be deformed due to
- toaction with the sidesfothhe wires. Consequently, the
- ink densities of the so-formed dots are irregular.
EP-A-97,009 discloses another ink supply mechanism
in which.ink is supplied from an ink tank to the distal

e
. el
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5  conbined organi ¢ phases were dried (MgSJerr]), filtered, and

‘concentrat ed I n vacuo to give a crude residue. Flash chromatography
on silica [eluent: Et OAc- hexane (3:97)] gave 1.40 g (95% vyield) of

the title conpound as a colourless oil. [[err]][err] =-73.7

(C 11, cHCO err]). GCM (70 eV) M= 413 (1% . 13 g) Methyl

(R -3-(N-tert-Butyl-Nn-propyl am no)-8-fl uoro- 3, 4-di hydr o-

2H 1- benzopyr an- 5 car boxyl at e (R
-3-(N-tert - BRRYS -f nNWHEBByPHnngaNS8of| gopsus. he ink supply
trifluoromethydsan{onybsxgp3adeqi bmer aa%H howvdpy e (dishdbantage |

nmol ) andtrlethylam 1"y 'were di'ssolved in a solution

of DMF/ MeOH {2%:the ﬁ‘E‘)‘é%HCF#@ﬁ a€g5§§e&°mq<8vééw Reteen fhe PYEP
carbon nonoxanie 4 o3 inWi'hhélaﬁ| LShtoRpiek Wadoesilites dn dacieased

d | | ad t at
LS pheny 195 {oﬂ F RS ES T ot Beboop LRULES, 41 G Bedte SPe 281 £6n
t Gil t£drh bandmanQarde drrdveTh
Te);ctjlrgnmv\;s:mmlﬁ ﬁiﬁe ég ;)Ece:p% te er %E#r e)—&mquzicr[léeﬂ ©
nmonoxi de at mospher € Ozf VI 'gor o g EB; Cﬁg |ca? 8 1
i ncorrpl et e meghandsy ciopacticulasly 2¢omplaxt ing thet crsal Pf &he sol ution
was C:ﬂ@ %1-%316&?’}&1&%%{ qg%éci”oé'ﬂg £alcht &n YRke supply

pal | adi un( | acetate
1, 3- bi s(di pEESA qﬁrcﬁjhh‘ealebe o@@rgyswerfétadaeamall Priphkert he

reaction vva%eragsurred as descri bed above. After another 3 h GC

i ndi cated a sli ght i npraovenent of the ratio (77%vs. 12% and the
reacti on was al | okéd t\é’&ﬂEf% %‘blqmﬁb a8y thRePseFoBh LRKanLion

renoved in ac ov‘m@ e HigH P rove @ibthSréak&meru@taﬂétﬁ&ed

conti ned or 84t e”%hixs@m? \%%e\%¥m#mﬁéi°ﬂﬁggc?w)§cf@%];e of

filtered andupplydnyr at etablesaid dppxpppridbe quaneitptef . ikk aftom
chronatograggyiﬁﬂ %Eh&?%h@@éﬁ?ﬂfo %M%TA£¥¥E£1én§Edofog©wiPeq&%ﬁﬂfgegave
and is less subjected to the influence of environmental ‘
changes such as temperature variations than
prior constructions.

In DE-A-2,546,835 there is disclosed a wire dot
matrix printer head comprising an ink tank; a wire guide
means having a2 portion which is arranged to receive ink
from the ink tank; and a printing wire a distal end
portion of which is mounted in a hole in the wire guide
means, the wire guide means having a capillary ink
path which communicates both with the said portion of the
wire guide means and with a distal end portion of the
printing wire so as to supply ink to the latter.

In DE-A~-2,546,835, however, the ink tank
contains liquid ink which enters one end of the capillary
ink path, with the result that ink flow is liable to vary
or to be interrupted if the liquid ink contains particles
of dust etc., which clog the capillary ink path.
Furthermore, the wire guide means is so constructed

-

P
-
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26 0.178 g of starting material and 0.842 g (89% vyi el d based on
recovered starting material) of the title conpound as a dear oil.
[[err]] =-121.1 (C=0.9; CHO[err]). GC-Ms (70 eV) M= 323 (14%. 5 h)
(R -3-(N-tert-Butyl-Nn-propyl am no) - 53car banoyl - 8- f | uor o- 3, 4-

di hydr o- 2H- 1- benzopyr an Met hyl

R N-tert-butyl -N ndn uor o ro-2H 1- . ~
l(oe)nzopy(/r an- 5% E%t‘?b%/& aa'{]’é rbtoéh% g)e8 nﬁﬁ %Fﬂaﬁ%?y{’jri)f) N capidiacy 10
M aqueous Naf]:fogé éhxrnqt &s&:apmlth)er%remrpﬂuxetbfneaéhtngTﬁim cl ear '
sol ution was S mai ns
wer e washed WI ce fdex}%rﬁﬁﬁt&ﬁe%gar?eﬂg Y%? Q{Qﬁeen %%?n ‘(rilll{g nn 2 M HC
(pH err]2). W%t@awee@éﬁoFéﬂeéxpﬁn@a%@ean@m hleoy emﬁaﬁ%g salt was
dried in vacuped 120[edeat! ahd2 chus® F16@t pydsIns ! Adaie 16381 and 15

e B %)

t hi onyl chloride added, the m xture refl uxed
under ni t r od¥h “ﬁ?&‘slfrﬁ P’Fﬁé(ignaa%PFeEr%‘?‘é CIRe R TEYehore dry

net hyl ene chink iadeunad atddgd cantdhevapstal ezhd Ehirfawes dfedat edrence
The crude ag hkn% e was dissol ved (suspended) in dry nethyl ene
chloride (5 added dropwi se to stirred concentrated aqueous 20
anmoni a (40 nL) cééil EB-dnCaf4Rc9BathererHes fiadiosesas #irswddtt o .

warmto arrblm%rttrikega@habw Reallheomp £pstirfy RIS @xmigagaﬁahas and the

h hyl hi h
SOy PR i eal, BalEbd 2 SR ARY Wil tevgezratrd) O I ter e

and concent tat edcecbvg| icakt firomrtipe ink daippilyasieanisr amedt wgiaphyasra 25

silica [el ugnlea ffas?fﬁéal% BRUR D315 Pkt ghilogl (R-2-(N

tert-butyl - é am no uor o- enzopyr an- 5-
car boxani deP§§t5° off dwhich is mpuntesl 'F-S‘[érthée in the ViE®r]][err]

=-132. 4[ err jufifle dedasGritheirddp tHerdbetwRetY) the F08e(gdde means
having a capillary ink path which communicates both with the
said portion and the distal end surface of the wire
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the said
hole communicating with at least one ink collection
groove situated in the distal end surface of the wire
guide means into which ink collection groove any excessive
ink on the distal end surface of the wire guide means is
drawn under capillary attraction, the or each ink

- collection groove béing open to the atmosphere. In this
construction, however, there is no provision for ensuring
that the force of capillary attraction increases in the
direction from the ink supply means to the said distal
end surface with the result that there can be wastage of
ink in the said ink supply means, especially if air is
trapped in the latter.
According, therefqre, to the present invention,
there is provided a dot matrix printer head according to
independent claim 1 . . Further advantageous features of the

printer head are evident from the dependent claims.

The dot matrix printer head may comprise an ink supply tank

containing ink absorbing means, the CoL
This is the replacement sheet
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30 The base was dissolved in dry ether, the solution was cooled on a
dry-ice bath (-20[err]C) and an excess of ethereal HO was added to
the stirred solution. The salt was filtered off, washed with dry
ether and dried in WD 96/ 33710

PCT/ SE96/ 00526 vacuo at 50[err]Cto give 0.78 g (96% yield) of the
hydrochl ori de salt as white cry§tals. Mo: 120[err]C sinters.
5 Exanpl e 4

(R) - 5- Car banmoyl - 3- (N, N-di cycl obut yl am no) - 8- f| uor o- 3, 4- di hydr o- 2H 1-
benzopyran jnx supplf)tank having an ink supply port which is

(R) - 3-(N-Cycl obutyl am no)-8;?| uo o-%- nmet hox@;?,fdlﬁyd[o- H1- 10
benzopyr an agrpnged to receive ink from the ink absorbing means,

f) eRa]- g- ( rNgl;] (s duk Ve @dl 1) t8a€ | €196 Of Rk NBb SO Wiy ‘meaAy deomptides

z . .
(R - 30 At ndt @YIRRH RS 6t Hk,2RSorbing FIONbRES HFBRISH A0 (SPY g, 15
8. 47 m‘r})l %3 ﬁtms ﬂpfﬂm&f%mwmmé&mmflh €9 iny absbivindi Sd
was cycl obut anone , . ) ed, e _reac n e
(ice- )l;at h) mﬁﬁn}ners&&?ﬁi&n‘%fa%%%gor%%%q%é&(% %v%fai%.é’i%%m%‘g%dded
and the redahatotheaavdragedianstér of thmpampareduces olrrheght .
After 24 Dd&%&@o‘?@%@(ﬂﬂ?tﬁ& t&pﬂﬁ@ vig&lq:‘acet ic acid and the reaction

Preferably, the ink absorbing members have
respective surfaces which are in direct contact with
each other.

The ink absorbing means may be compressed in the
vicinity of the ink supply port. .

The ink supply tank may have at least one inner
wall a portion only of which contacts the ink absorbing
means so that the remaining portion of the inner wall is
spaced from the ink absorbing-means.
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20 was allowed to stir for one nore day. The sol vent was renoved
in vacuo, the remains were taken into a 2 M solution of NHerr] and
then extracted thrice with diethyl ether. The conbi ned et her
portions were dried (NaJerr]SOerr]) filtered, and the sol vent
renoved in vacuo to give the crude residue. Chromatography on silica 25
(eluent: 15% et hyl acetate/ hexane forsgdial kyl ated product followed by .
et hyl acetate for nonoal kyl ated product) gave 1.01 g (48%yield) of the
nonoal | kyl ated title conpound as a clear oil [GC-M5 (70 eV) M= 251
(699]. and 0.71 g (27%yield) of the dialkylated title conpound as a cl ear
oil. 30 [[err]][err]=-101.0 (C=0.1; CHCO[err]). GCM (70 eV) M= 305
(3% . b
(R) - S-Fl uor o- 3- (The\-sk £d ci nhudhsanb ing - BedysirveduSed - théychangetof
éa)_/egégg}’%%icles of WSO/ B34 carried into the capillary ink
(R) - 8- Fl u@akts- ( Mfengavesr oiy | winich)has nkeen drsvn- inty dehe 2ink -by
benzopyr a r ' ( 7 i | M in

't %;%%ﬁgfigé%& arf ‘e aﬁ%2¥hé?@¥ %ffh BfP! Mad

anhydr ous (20 nlL) and cool e ? 40l err] C. To the sol ution
was mEestion ERPYR O% GroRRS, whik®|thal lattgmrp gerve

CH err] O [x@y irefent Jexttdive inklispliding U siwaHaGtiwddn wasd renoved and
after 2 h at room t.etzg)er a.tcgre t he reaction was conpl ete. The
react i on- WAL IAGE &F S SHTF SP3d%/PEAM S err] sol ution and the

m xture was ext Thet daiventiicm is til disttratedt hesrelfhdy oray ol et her

0o OTo SRbfinle, 18, HSARIdRary I gl U S (BTOU et
50% et hyl acet aFdENERaRe)lsgare expd®ded perspective view of a
printer head according to the present invention,
Figure 2 is an exploded perspective view,
partly cut away, of an ink tank and ink supply guide
forming part of a first embodiment of the printer head
of Figure 1;
Figure 3 is a side elevational view illustrating
the manner in which the ink tank is mounted in place in a
head body of the printer head of Figure 1;
Figure 4 is an exploded perspective view of an ink

This is the replacement sheet
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(89%yield) of the title conpound as a white solid. My 170-2[err]C
[[err]][err] =-114.4 (C=0.1; CHO[err]). GCM (70 eV) M= 291 (29%. 15
c) (R -3-(N N Dicycl obutylam no)-8-fl uoro-5-
trifluoromethyl sul fonyl oxy-3, 4-di hydro- 2H 1- benzopyr an

(R -3-(N N D cycl obut yl am no) - 8-fl uor o- 5- hydr oxy- 3, 4- di hydr o- 2H 1-
benzopyran (0.59 g, 2.02 mmol) and col]Jidine (0.37 nL, 2.8 mol) were 20
di ssolved in anhydrous CH err]C[err] {40 nL) and cooled to 40[err]C.
Trifluoromet hanesul foric anhydride (0.41 nL 2 4 mmol ) was added
dropwi se a t r t re, an ter

comng to g[qxerr e i?‘e\z;%ts['lgoéloq’v@s (§’nr21tej‘m Wgen iluted with
CHerr], CIP@WFPtéﬁ@owashed with a saturated aqueous NaHCO err] sol ution,

dried 25 (M el )5 4fd | v gi ve acrude
resi due. roma g'gré%o? eg:%ﬁ"lv%a%?' ﬁ‘;% %%'y rri err]) gave

0.84 g (99%¢¥el QF R ank ‘prewious chﬁﬁb@n@i’aéih@ apPdri camy

[[err]][err]:-QOFQ irte] 6(@soalscﬁﬁﬁhkgerhlewc@bw§lﬁﬂgt%¥keNEh423a % .
30 (d) N-Di cyclogut)in m no) - 8- fl uoro- 3 dlhyd o- 2H

1- benzopyrzﬁ é&&bé%fl&Fépped in t tank of Figure 53
(R) - 3- (N, Nepagdedput yl am no) - 8-fl uoro-8-trifluoromethyl sul fonyl oxy- 3, 4-

di hydr o- 2H 1- ben Na(0Q.8 1. 94 . mpl dlssolved n_a solution
VIO 96/ 33710 f?&XEQ 7 95 % dchemat il vi;w sevepzrePLHAR ) 0506
printer to illustrate an arrangement of wires thereof;

- and
. Figure 8 is an exploded perspective view of an ink
tank used in a third embodiment of the present invention.
Figures 5 and 6 of the accompanying drawings
illustrate an ink tank construction previously known to
the applicants comprising an ink-impregnated member 160,
e.g. of a porous material, which fills a tank 140. The
" ink tank construction of Figures 5 and 6 is of a simple
shape and can supply a suitable amount of ink to a
printer head body under appropriate capillary attraction
by the ink-impregnated member 160. The member 160 can
be impregnated with a large quantity of ink while
preventing unwanted ink outflow from an air hole 142 in
the tank 140 and from an ink supply port 141.
When ink is supplied from the ink tank 140 of such
a construction, the ink in the ink tank 140 which is
remote from the ink supply port is moved toward the ink
supply port 141 under a pressure difference which is
developed between the ink close to the ink supply port
141 and the ink remote therefrom as capillary attraction
of the ink-impregnated member 160 in the vicinity of the
ink supply port 141 is increased due to ink consumption.
However, as can be seen in porous materials, as the
quantity of impregnated ink is reduced, ink-impregnated
members are generally subjected to an increased
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29 of DVF/ met hanol (6:2, 15 nL) and then degassed foll owed by the
I nl et of carbonnonoxide (x3). Wth a slight positive pressure of
car bonnmonoxi de, palladiun(ll)-acetate (14 ng), 1, 3-

bi s(di phenyl phosphi no) propane (25 ng) and triethylamne (0.60 nL, 4.3 5
mol ) were:.added and the reaction m xture was degassed and subj ected

t o carbonnonoxi de once again. The reaction was heated to 70[err] C under
car bonnonoxi de at nosphere with vigorods stirring for 5.5 h. The
reaction was allowed to.cool and the solvent was renoved in vacuo.

The remai ns re. taken i 2 Msqlution of NH err] and then extracted,
10 tmﬁcé?g€3?$9%ﬁeﬁﬂy$ gé?w ?ﬂg EBnBFﬁeGaEFLEPaEOFPFSﬁ§uﬂéFé dried

(Ngsgn) fi1mkwmﬁﬁhsupre¢mnso$me®thrEﬂhveﬂown vaﬁueh&olgkvclbbe}ﬁrude
resi due. 12. 5% cet gt xane
gaie 201 EEE 78/6y|e °£g|$ré%%§?§§ég§ﬂ%€% he a8 c¥§3$ a high )
[[err]][erefeuamRd® mays the Gk [ £ rthe GRIVE4T0 b)), I\,thék%tbd%.nle
R) - 5-

©) (RS- Gaida®:irci (ﬂﬂ&ﬂi)ﬁy#p%a}g,%@u %%A%ﬁgg AL IVELR”
)-8-fl uorcFP'@ r&eaﬁiti@) in 5@&@!1@5@1@90 ng, 1.47
mol ) was refl umdswm %&xé\ﬂaticallyﬁoirw?ﬁ%f& g0 HL0 it )edk 3.5 h. The
sol ution al ed oncent r at drynes's in vacuo. and anhydr ous
t ol uene mggﬁhgggaugnﬁit @afbl ets or lQM%F § Sfo Rk |4FARR]D (x4) .
To the whithersdhi.d Whaent tihenymbdldmy um;(ek&aﬁ,ae adda Iy tde sol ution 25

| L t. .Th t hi I
ot or i de- gameapBbri s pred ke TR IR Ul Bl cardummat ainess
sol vent r@RoRéd Aayeac&éB communicEﬂiagmditadﬂhmwwﬂthmrhedwﬂsnlved in
CH errr] Chbger 148131 saag aﬂésé Qh%p‘%(szgjﬁ%har?%a %u%ongQh%c’la g on

Elce-pathL if ﬁggcentra ed NH err eactl was al | owed
o stir af®tBonftecRPetBiFatedr bypamreowsha EﬂFépﬁFCBp@ﬂNFnﬁhagﬁ was
separ at edpgagstbe ©6UERESif gftbgﬁat\éﬁs 1h&, exhedahada V"g&@kgﬂ[ 9l [e”]
#??zergge conPegg ycgia e§LLh82§ ggrgndlcategwgyckerr

arrows B and thus moves the surrounding ink. Upon

arrival of such an air pocket 144 at the ink supply port

142, the resulting undesired ink outflow can cause a

sheet of print paper to be smeared by an ink spot or can

allow ink to find its way into the printer head

mechanism, w;th a resulting malfunction of the latter.

The object of the present invention is thus
to provide a construction in which the ink supply is less
subjected to temperature and other environmental variationms.
In one embodiment of the present invention, a

printer head is adapted for use in a multi-colour ‘

printer. Movement is effected of the head of such a

printer or of a sheet of print paper or both, a wire

corresponding to a desired one of the colours being

directed against the print paper at a prescribed

position thereon to form an ink dot. Desired characters

and figures can thus be produced by repeating the above

cycle. 1In such a colour image printer using inks of

different colours, a sheet of print paper (or other

This is the replacement sheet
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evaporated in vacuo to give the crude residue. Chromatography on silica

WO 96/ 33710 PST/ SE96/ 00526

30 (eluent: ethyl acetate) gave 430 ng (92%yield) of a white
solid. M: 141. 2-142. 2[ err] C. [[err]][err]=-151.5[err]
(C=0.1; CHC13). GC-Ms (70 eV) M= 318 (39%. 5 The hydrochl oride salt
was made by di ssolving the pure base hn et her and droppi ng an excess
of an ethereal HC solution. The salt“was washed wi th diethyl ether
to give a white solid. M 120[err]C sinters. Exanple 5 10

(R)- 5 Carbampyl 1 91 { Nay chePutahadl o 2PyLEALEY) nlald uare- 3. 4-
di hydr o- 2H*4=benzopyr a a
(R) - 3- (N- Qitteetign -ReFdl ob9 | bhe nddrecttonr ef5£gedhefy theqprint

di hydro-2H 1-bene@pséah dSone-dot line in one scanning stroke, and
(R)-3- (N- Cyct obuf yl ani no) - 8- f | uor o- 5- net hoxy- 3 4-di h gr S 2H 1°
benzopyrantbquﬁﬁ?%% PR rﬂﬁ#)b%%é?€I£§%?QGayla aﬁhQX Sggszg?hanol (20
m) and top§kbed Wasagesr ofios atstedtyriect 8o of, a4flu2tiwobloarded.
et D Siada? 48 ALl (SRRl bR 00 T Al .
to 4-5 wi thest €10 dsaciavabike thack el | fortlasinl tbeedirections 2f r oom
tenmperature ovelod RE VBRK A Endle SO/ YAl BSps ETPYEdot ey afde rid1E)
) 71 is fed along successively at a one line pitch in the
_direction of an . arrow Y. An array of wire positions 72,
73, 74, 75 on the printer head 70 extends along a straight
" line inclined at an angle 8 with respect to the scanning
directions X, the wire positions being spaced in the
direction ¥ at a pitch of L sin 8. Yellow-ink, magenta-ink,
cyan-ink, and black-ink wires (not shown) are located at
the positions 72, 73, 74 and 75, respectively, to effect
colour-image printing free from undesired colour mixing.
Since a dot of one colour is put on top of a dot
of another colour for mixed colour formation, multi-colour
image printers are generally liable to suffer from
unwanted colour mixing because the ink of the former
colour is applied to the wire carrying the ink of the
latter colour. 1In the priﬁter construction of Figure 7,
Yellow ink, which is the ink most affected in colour
by inks of the other colours, is first applied to the
print paper so as to prevent the inks of the other colours
from being applied to the tip of the wire carrying the
Yellow ink, thus avoiding the mixture of the yellow
ink with the inks of the other colours.
The present invention is concerned primarily with
2 printer head, and no further detailed description of
the overall printer construction will therefore be given.
Figure 1 is an exploded perspective view of a
Printer head according to the present invention.
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remains were taken into a 2 Msolution of NH3 and then extracted thrice
with diethyl ether. The conbined ether portions were dried (MgSQ err]) 25
filtered, and the solvent renoved in vacuo to give the crude residue.

Chr omat ography on silica (eluent: 11% ethyl acetate/ hexane) gave 0.95 g
(80% yield) of the title conpound as a clear oil. [[err]][err]
=-95,4[err] (C=0.1; CHC [err]). GCMs,(70 eV) M= 293 (1@@ 30 b)

(R) - 3- (N-Cycl obut yl - N-n- propyl anm no) - § fl uor o- 5- hydr oxy- 3

di hydr o- 2H 1- benzopyr an

(R)-3-(N-Cycl obupyl n pyl r h Y&k O-
2H 1- ber zopyr an ﬁ%d%g%htgﬁgdg z geLanLEgQ ﬂoﬁnesa sso géP o WO
96/ 33710 top of a printer hea body 1. The ink tank 2 is o CHV@E%R#%OSZG

31 88hy 8rauei ohl 8ok Qsésrék 4R5alt) t 8K £80kEE &sntépﬁ.eﬁg]@ To the

sol ution BBr, 3 I ssolved in anhydrous
CH[err]Clﬁgi?fk(ﬁnﬁtﬁ?daﬂéeank tank a?d%%}§% i?héiﬁﬁéﬁgnbnﬁ%t ¥%® renoved
and after gfedtbdns obor colouré@nmmt Urge t {xgk s eRLé i r\agnswrblﬂle 5

Orerr)a (O ERRF iRt R hambtfarth, “Fh ARERE ] S84 RS ot e
twice, matepial Wirichrite [ contaiged twnthecthiCHank]Z) [err] portions
were dried (MySGhex deléch ink, Erg] %fﬁ?‘teé‘ﬁﬁ%}icf‘ VEMa !{eﬁj\e’nt 'SSB%ag?ﬁylto

gi ve the crude resi

nat ogr a T ca
acet at e/ hef&ont fmxfeim 3y hmk sumbxagm a%%t(aﬁmflé?( )haping s g (98%
yi el d) of éxhﬁié xﬁémmctutn ends&SleaadJﬁHg id %ﬁé]i@éﬁdcﬁ»@ 15&(—0—0

CHa [errT) regnate méngg:é% ané)zzézre guide 13 (Figure 4)
" having a wire guide hole 13a for guiding the tip or distal
end porticn of a respective printing wire (not shown)
therein.

There are thus as shown in Figure 1 four
ink tanks and associated wires etc, but in order to
simplify the description below, reference will normally
be made only to a single ink tank and its associated
wire etc.

The ink supply guide 12 and the wire gquide 13
jointly form an ink path from the ink tank 2 to the
distal end portion of the wire. The printer head shown
in Pigures 1 and 2 is adapted for use in a four-colour
printer plotter or in a four-colour image printer, and
four wires are employed respectively corresponding to the
four colours.

In a standby position, the distal end portion of
the wire is located rearwardly of a distal end surface
13c (Figure 4) of the wire guide 13, and the length of
the wire is selected such that an ink meniscus formed in a
front portion of the wire guide hole 13a covers the
distal end of the wire.

An ink guide assembly, which comprises the ink
supply guide 12 and the wire guide 13, will be described

This is the replacement sheet



c) (R -3-(N-Cycl obutyl -N-n-propyl ai ni no)-8-fl uoro-5-
trifluoronethyl sul fonyl oxy-3, 4-di hydro-2H 1- benzopyran 15

(R) -3-(N-Cycl obut yl - N-n- propyl am no) - 8-f | uor o- 5- hydr oxy- 3, 4- di hydr o-

2H 1- benzopyran (0.80 g, 2.86 mml) and collidine (0.53 nL, 4.0 mmol)
wer e dissolved in anhydrous CH err]C[err] (30 nL) and cooled to -4[err]C
Trifl uoromet hanesul foni c anhydride (0.6 nL, 3.6 mMuvl) was added 20

dropwi se and allowed to warmto anbient tenperature, and after :
The reaction was diluted with

t Cth t
g:lel{nepg] CIO[ gﬁ g&ﬁ&?ﬁ%s%%fﬁ‘% Saﬁegl"}teé’d:eatfv%@ UFRNERHA err] sol ution, the
%qlreou]sgwfs r e- exfamadingd sdpplqe guiideh 1@‘%@1@5] gl [c%rnrt]ratlhexcﬁ(:mmmffd
err er, s were drie er, a
evapor at ed | r?]r ) c‘}if‘&pg"%%g 4l e %ré’d’é:tl(iwgﬁ %e }’81” e[ogrrz’&? g‘n silica
(el uent: CHﬁappﬁQCBdep)l@ﬁvalﬁoohag an axia(8awtkyiguidle gfradve tli2!'be
compound a3 13,6l 58" ek k8" Blaaf? 68" Bl Gak Yusde

CHCG [err]) E. d) “Net
(R - 3- (N- CygFrepuey ZanhptSopywé,dit )an@ Rl dep&;hsseles@ed such that

di hydro- ZF*lnﬂeﬂEQPYBé”§t85ﬁ80§gn?23ed8fer the ink tank 2 as

(R)-3-(N-Cygl obu
trifIuorone§ﬁ§F§ﬁ¥?6n$?5§§ 9n4. d?ﬁ?d#BRZFPEPEKnSHﬁQPaﬁz{1h65 g2 2. 43
nmol ) was dfsentvedrfaca saluthepesf RVEApEUNABOLr6H6+v@, 120ankhiend
?g 96/337%0communicates with the ink guide groove 12"b throu/§E96/00526
inner portion (not shown). The wire guide 13 has a
" proximal end 134 thereof placed in the circular groove
12"a. There is only a small gap between the wire and
the peripheral surface defining the wire guide hole 13a
in the wire guide 13. The ink is guided from the ink
tank 2 through the ink guide grooves 12b, 12"b in the
ink supply guide 12, 12" and through the wire guide 13
to the distal end portion of the wire under capillary
attraction.
The ink tank 2 will now be described in detail
with reference to Figure 2.
The ink tank 2, or each ink tank 2a, 2b, comprises an
ink tank body 40, two stacked ink-impregnated members 61,
62 of a poroué material which are disposed in the space
in the ink tank body 40 so as to fill the latter, and a
1id 50. The ink-impregnated members 61, 62 are
impregnated with ink under a pressure lower than
atmospheric pressure ranging from 5 to 10 mmHg, so that
air remaining in the poréus ink-impregnated members will
be reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom 402 _
provided with a front ink supply port 41 and a front wall
40b having an air hole 42 defined in a stepped portion
thereof. The ink supply guide 12 has an arm 12d which.
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t hen degassed fol |l owed by the inlet of carbonnmonoxide (x3). Wth a

slight positive pressure of carbonnonoxide, palladiun(ll)-acetate (18 ng),
1, 3- bi s(di phenyl phosphi no) propane (25 ng) and triethylam ne (0.75 ni,

5.3 mol) were added and the reaction m xture was degassed and 5

subj ected to carbonnonoxi de once again. The reaction was heated to
70[err] C under carbonnonoxi de atnospherjg Wi th vigorous stirring for 6 h.
The reaction was allowed to cool and the solvent was renoved in vacuo.

The remains were taken into a 2 Msolution of NH3 and then extracted,

twice, wth dgifudrwiden che 1@ﬂtmyuwiyet;iaﬁrc p:qr fain@ SV haeshe pato jedts0

(MySTerr]) filtered, and the s e renD acug ..o t he crude
resi due. Chridif®t &% %%q%a\{?f’ai’u t\éﬂ“ 2% ggexﬁ‘exane)
gave 0.73 W&rﬂ&%ﬂd ei a0 tHas @i txiaas@dmsumfdc@s 44 dnewhighl there are

= GC- 0 15
o (Rie o imﬁi%? A g R L i N
di hydr o- 2H—kimanxmpydmm supply poktit Hil. ( Rhe3sitsydbehudphb, N4 ﬁCpropy

| 8- - h t 0.71
o 5001t SidresAd Yiladee to aﬁd28°95“ ﬁ*?gh’éé‘?%?ﬁex?&% o) or
3.5 h. The sup@dwbgrn@yesodﬁbdprcsndeﬁtﬂatébe arm 12d00§r §Resdnkn vacuo and

anhydrous t dded a 0 n @ﬁglbggnxgg |msyacuo

(x4) By e AR et Bhokps, FhE"S G ) alded and the

solution are jpiBed tegeghes &ej form Poéﬁ?géﬁpéﬂﬁFuV 169eFRFGhRET The

excess thj Owb:hZEhe s%ltoasée eéeﬁﬁﬁeﬁnkn1M€5Uﬁheamh§d5ﬁpplir0| uene added
acid ¢

dth
SPSSO|Sed |Ereﬂ§gP¥§g¥[erF & nfﬁgg gOé&déB ﬁ?ﬁﬁm?@ﬁ §lag %%fﬁ cool ed
sol ution (igechhabringf ononeeninaéedwalkiiearplasality. offheerthcalon
|1 d t ] ;
bhase 30 T4ages A1 hakitd 1GURE' Shukoneth dHa Dby Lng foterdlfoaciH
CH[err]C][ean@ upper etds) kepheowtndf nednrEerwith[ the | tapktlihsShere dried

(MgST err]) ppd Qﬁkaﬂgd 40 £ufVROE’ &dy '@raae f@igid:? ide crude
resi due. Chroma gragh g el uent: ace 2 c(’31‘:ave 622
g (92%yi evhjchfig sp@ss@nbe?é#%t*aw.%r hole 42 and in “tron

the ink supply port 41, the front partition 48 having
one end joined to the side wall 40c. The tank 1lid 50
has on a lower surface thereof a plurality of
longitudinal ridges 51.

The space or hollow interior defined by the bottom
40a, the sidewall 40c, the partition 48, and the 1id 50
of the tank body 50 accommodates therein the two porous
members 61, 62 as double layers which are held in
contact with only the raised surface 44 of the bottom
40a, the vertical ridges 47 of the sidewall 40c, the
partition 48, and the ridges 51 of the 1lid 50. The
porous members 61, 62 have different average hole sizes
or diameters. The poroué.member 61, which has a larger
average hole diameter, is placed on top cf the other
porous member 62. Thus the porous member 62, which is
closer to the ink supply port 41, is made of a porous
material having a smaller average hole diameter than
that of the porous member 61, while the porous member

This is the replacement sheet




WD 96/ 33710 PCT/ SE96/ 00526

"33 solid. A portion was recrystallized fromethyl acetate/hexane to
give a feathery white solid. Mp: 107-9[err]C [[err]][err]
=-133.0 (C=0.1; CHO [err]). GCMs (70 eV) M= 306 (0.5%. 5

Exampl e 6

(R)-5-Carbanny|-3-(N—cac|obuty|-N—iso%ropylanino)-8-f|uoro-3,4-
di hydr o- 2H 1- benzopyr an 10 a) 2
(R) - 8- Fl uoro-3- (N-i sopropyl am no) - 5- net hoxy- 3, 4- di hydr o- 2H 1-

benzopyr an

(R) - 3- Ani n8+8- fPUSPoig ﬁgfﬁgff érfmdFﬁﬁdFBR ﬁggpﬁgn§8§§r§% PT36§ g,

8.21 mmol ) gweatdrsavkvagei hodehddeseserethanokh@20oifl Fhangoroushi s 15
was acetone ége gh, 82.1 mmol) added. The reaction was cooled (ice-
bat h) then ng rum cyanobor ohydride (0.92 g, 14.8 mmol) was added, the
pH was adj usted Ip Bhs dnkhguddei essemblynandntheecinki 5AnKahEs| oved t o

stir at ro ur \Y; T S pRY¥8dve Iy vacuo,
t he renalngghégga§g§§n ?hg @Eﬂiﬂmhgg EEF%%E%?B%wxgr?ﬁﬁand tﬁgﬁyextracted 20

thrice mntbr€¢§§ﬁyal°€9hﬁhe $RE PakBr nEh2kt Ay §BFFF6ﬁ§VﬁéYe R ed
(MyS( err] );hefpéi:@zﬁedmenndrt be aabmgt tnermagglernavaﬁugetnoueve the crude

e O g "alanete €8 e’ SokBub"RedBXl E5%ELEMg che smaffel® (70 €V) M
average hole diameter and thence to the ink guide slots
. 45a, 45b, 45c provided in the raised surface 44 of the
bottom 40a of the ink tank body 40 and so to the ink
. guide grooves 12b provided in the ink supply guide am
124 and hence to the gaps between the ink supply guide
12 and the wire guide 13, and finally to the gap between
the ink supply guide 12 and the wire and the gap between
the wire guide 12 and the wire. The above capillary
attraction setting can be achieved by providing the
following dimensions:
The average hole diameter of the porous member 61:
0.4 mm.

The average hole diameter of the porous member 62:
0.3 mm.

The width of each of the ink gquide slots 45a, 45b, 45c:
0.12 mm
The width of the ink guide grooves 12b: 0.1 mm
The gaps between the ink supply guide 12
and the wire guide 13: 0.1 mm
The gap between the surface defining the
wire gﬁide hole 13a and the wire: 0.01 mm.
A construction for removably attaching the ink tank 2
Will be described with reference to Figures 1 and 3.
The printer head body 1 has a head frame 30
1nclud1ng side walls extending from upper and back

This is the replacement sheet
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25 b) (R)-3-(NCyclobutyl-N-isopropyl am no). 8-fl uoro-5-net hoxy- 3, 4-
'di hydr o- 2H- 1- benzopyr an

(R) - 8- Fl uoro-3- (N-i sopropyl am no) - 5- net hoxy- 3, 4- di hydr o- 2H 1-

benzopyran (1.96 g, 8.19 mmol) was di ssol ved i n anhydrous net hanol (20 30
m.) and to this was cycl obutanone (6.1 nL, 81.9 mmol ) added. The

reaction was cool ed (ice-bath) then sodBum cyanoborohydride (2.0 g, 16.4
nmol ) was added, the pH was adjusted to 4-5 with acetic acid, 3 A

nol ecul ar si eves were added and the reaction was allowed to stir at
WD 96/ 3371(portions of the printer head body 1 and serving asc{ sSE96/ 00526

34 OB mpseter $1ovepakahbs fhbes1dd Bathe bl wae again adj usted
The  eact | i lieF FURRREG Shohosnt NALIPEBYRAOFH DalB0I2rnd TERE ns
sere {aken dyiingn 35 MIstint oot Lhkg cby] tandvkbencas rachsdesnaiar ui
filtered, 33b 1n gﬁﬁ!ﬁ?&?@%lﬁ%ﬁfo n%%gﬁnéﬁwggﬁﬁog?ﬁ ai581&ﬁ crude
residue.  attachmemtonisdlorid)yand aigmfée(equnBS,lO@Aehb%der 70a .
ol car oi 1 bas bo'd4En 4 fhe qpposttd ‘FUAGE S efpibafabal! & TR0
293 (3% . Projection Glla, which is rotatably mounted in a holder
(R -3 (N CuplaBulyhalid Srapy i iieda Seddair fo >-dudrex-3. 4-
I hydr o- 2H"I¥benzopyr an
.semispherical projection 72a, which is engageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
" has a side disposed closer to the respective holder
support 31 and having a cylindrical projection 49
engageable with a lower edge of the respective guide
- slot 35.

The ink tank 2 can be attached to the holder 70a
and detached therefrom in the following manner.

The holder 70a is supported in the position shown
in Figure 3, and the ink tank 2 is inserted into the
holder 702 in the direction of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2
into contact with an edge of the respective guide slot
35 in the head frame 30, whereupon the ink tank 2 is
positioned with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 12d of the ink supply guide 12 which
Projects upwardly from the printer head body 1.

Continued turning movement of the holder 70a causes the
arm 124 to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
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(R ; 3- (N-Cycl obut yl - N-i sopropyl am no) - 8-f | uor o- 5- net hoxy- 3, 4-di hydro- 15
2H 1- benzopyran hydrochloride (1.76 g, 5.34 mmol) was dissolved in
anhydrous CH err]CJ[er] (43 nmL) and cooled to -40[err]C. To the solution

was BBr3 (1.3 nL, 13.4 mmol ), dissolved in anhydrous CHerr]d[err]
(7 nL) added dropwi se. The cooling-bath was renoved and after 2 h
at room tenperature the reactiog was conplete. 20 The reaction
was poured out onto an ice/2 MNH err] & ution and the

CH err]C[err] portion was separated, the aqueous |ayer re-extracted,

twice, gg&ﬁﬁ[ﬁﬂ&@%é% siTJi'E 2 62"Dh Clafkl ROLaEL] g0a] por ti Ons

were dried (%o he sol vent renoved ip vacuo
to give the eldases &fdrpreads the dﬁ@ﬁaﬁ%#mﬁ@naB%FFcﬁr?El faRt: 30%

et hyl aCEtﬁ&/H@(?n% %@Sz%ﬂsffﬁe r&?&%ﬂé&‘éd')zaffm&nytbﬁgsga?ggndw
as a gum errl][err] =- er e
ME 278 (0. 790 :]h] J P&R:{#%r?ﬁei%ame vJe&a%a%ﬁr{v? égol ving the

pure base i Wwheirk@pbon the mxtd:" 4 36 NeIs € ﬂﬁeewntsaamd

sol ut lon. The gilit ewglimmeq,eg; C%(R) the hc\ﬂcfﬁh dﬂ thglec ehley ln ﬁoé!f‘:f‘e&h' te

solid Mp: 1898
(R-3-(N Q/G.ltolthﬁ.pl tiimesowheprdniqui)des-slaty ofFa, 45b, 45¢ in the

e 11 uor oyl el iyt 4l e 2k AR S bpposyte Y 96/ 33710

PCT/ SE96/ 00
(R) - 3- (N- Cythebdnkl gNideo groopmesiliad -im fiheo ragnb - 13 rafk yelee 4ink hydr o-

2H 1- be 1 8
wer e d?rslgg'lpé{elgalg gﬁ%dgr (J)'éé éﬁezrf])o ﬁfggdﬁ t(h% %},gﬂ(ﬁ ed to [err] C.
Tri f1 uor onethenéakl Féﬁkczaﬁﬂy @r(ipt@g: eads bp é'd“és
dropwi se ang ghhOopedrbfcvaEMho a2 &&&m&%&y&% t?féj rdvedse of

comng to O[err]C the reaction waS done. The reaction was diluted with
CH err] C [ eFRe ahbaGRRRBY R/Fpﬁ’eﬁsséﬁétc&'ti@&da&@%@s NaHCO err] solution, the
In operation, the distal end of the wire projects

through the ink meniscus, carries ink thereon, and hits
a sheet of print paper (not shown) to transfer the ink
to the print paper. When the wire is in a standby
position the distal end thereof is located inwardly of
the distal end surface 13c of the wire guide 13 so

that an ink meniscus is formed in front of the distal
end of the wire. Accordingly, ink is attached
successively to the distal end of the wire as the latter
is projected and retracted. The transfer of ink to the
distal end of the wire, and other details of an inked-
wire dot matrix printing process are described in the
above-mentioned EP-A-97009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 1l3c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 13b
(Pigure 3) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the

This is the replacement sheet
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aqueous was re-extracted, twice, wwth CHerr]C[err] the conbined

CH err]d[err] portions were dried (MgSQJerr]), filtered, and
evaporated in vacuo to give a 10 crude residue. Chromatography on silica
(el uent 70% hexane/CH err]Cl[err]) gave 1.67 g (83%yield) of the
title conpound as a slightly yellow oil. [[err]][err]=-86.8[err]
(C=0.1; CHd[err]). GCGMs (70 eV) M- 4145(0.3%. e) Methyl

(R) -3-(N-Cycl obutyl - N-i sopropyl am no) - 8-fl uoro- 3, 4- 15

di hydr o- 2H 1- benzopyr an- 5- car boxyl at e

(R) - 3- (N- Cyeligeugulide- ilSopimpdeiiurd)cded lwiDtp-the wire guide hole

trifluoronme | sul,fonyl oxy-.3, 4-di hydrp-2H- 1- benzopyr (1.65 9,,.4.01
nmol ) was d?‘géOI véa F%loé"g&l'btd?i(ﬁ‘ )i %t%%%‘fé)%f)f% %t?’r‘t? %\%d 20

t hen degasseéeHtef ohkewepeiniphery dictthd wiardannindexidlesd x83 . taVbé a

slight posiij e r f nonoxi de, palladiun(ll)-acetate (30 ,
1, 39bi s?di phgﬁgl g%oggﬁi %&%ﬁ%%?’( 35 ng) ang triet h;} am') ne (1.25 gﬂ. o)
8.8 mml) were adBBe eperatdaremf itdhe rnk AUPHS mEthankem of the

subj ect ed ! 9n£aa ORFRNAYIRaRNAG Hiliker! HodPAUS LIRS Y RSHEL 0 25

70[ err] C under _ car bonnonoxi de_at mosphere wth vigorous stirring for 6 h.
The reacti ofihhsnay¥| BRegdessrd®®d and the sol vent was renoved in vacuo.

The remains were takepdelt €0 obthizOlaligrepedf d¥d ers @iy, tieniextract ed,
twice, with diethyl e;:her. he conbi ned ether &o?rtlons v%re dri ed
(MySQ[ er r ] )REFEIIFEY, tOnAPPHY 2% ABREOPHIARE FURRMEYH 9% I¥e the crude 30

resi due. Chseamlpotepbiiecdisiallcendbfeithe Wirel.y ITHROM S heotrene) gave
a8 (O30 Shelaglabts Lol BRI A" B ension 4y

WO 96/ 33710the vicinity of the distal .end of the wire and a proper

_ PCT/SEgG/CKE%ghnt of ink, without either an excess or aigiortage of -
ink, should be supplied from the ink tank 2.

In the printer head construction described above,
the ink guide path from the ink tank 2 to a position in
the vicinity of the distal end of the wire, is composed
of slots, grooves, and gaps. By selecting suitable
dimensions of the widths of the slots, grooves, and
gaps, the amount of ink necessary for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow. Since
the gaps between the wire guide 13 and the ink supply
guide 12 can be dimensioned to retain ink therein under
capillary attraction, an appropriate quantity cf ink can
be supplied even when the ink supply from the ink supply
grooves 12b is reduced due to increased use of ink.

The dimensions of the ink supply grooves and gaps,
the hole diameters of the porous members 61, 62 and the
widths of the slots 45a, 45b, 45c¢ are selected so that
the capillary attraction is progressively greater along
the ink path. Therefore, ink will not be interrupted in
the ink path as described below.

The ink is consumed from the ink tank 2 as
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f) (R)-5-Carbanoyl -3-(N-cycl obutyl -N-i sopropyl am no) - 8-f | uor o- 3, 4-

di hydr o- 2H 1- benzopyr an Met hyl

(R) -3-(N-cycl obutyl - N-i sopropyl am no) - 8-fl uor o- 3, 4-di hydro-2H1- 5
benzopyran-5-carboxylate (1.16 g, 3.61 nmol) was refluxed with a 6 M
solution of HO (30 nL) for 3.5 h. The solution was cool ed, concentrated
to dryness in vacuo and anhydrous tol uérie was added and the sol vent.

was renoved in vacuo (x4). To the white gumwas thionyl chloride (35
M) added Oéf'éﬁ?@ség T3S £36.8"2 % Hd b Alod O HRALIPF 2! UT @
over ni ght . exc or i dewas T a1 |n vacuo,

anhydr ous t@hm a%l'ﬂ%diahdg’elliée groovesoflddnt Qremhmg‘m the Unk The
acid chl orige q@sgeb&seos vedpi r MMglsa( 5 aﬂﬁ pw se

to a coole oI ut’l on&(il ce-gdgt E?@;Fﬁ%olﬁ?g%?r (ﬂsead %I—SIFJé'r rﬁg@ *""ﬁ?
reacti on 1Printax heddweadyolsti SiaFer Sbm dakp @P&t&?ré:ﬁmswsrﬁlf The

CHerr]C [EHd:]osﬁhaéifb porousRémbepasat ad &ﬁ‘i tl&ﬁim%quw QY tlardp Was

R RS T N G R L e G
to give therd ude imsi thicer Siptiohogeenby . onwakhi ¢ax in the( et hyl
acet ate) gave 1.0 95% of a The fo
crystal | i z RERRS g%—{sercf?ré%?%]/ﬁe&ﬁﬁﬁs?ﬁeggggkﬁrﬁﬁicﬁe %ng ¥ 127. 8-
128.4 C. occurs [Hehwéddr cthé ink4SnOfkerporEal. hembee [ar apd the- M5 (70
The pur e pdZ il S, pozans ndfady B2 LE"LACLAR bi1ERIREE YO0 PG
sol ution. THedwesnt thelmmvexage hole diametiershyandt hbe semgive a white
?(F)el)lg' CaNPb %%[tg‘%&’]&c;ic %L%ﬁti? PR prop ?gpéﬁ%ﬁzlée?l £5em 5h%. 5
di hydr o- 2HPOTONS; B@mhe to theégorous member 62. No ink
(R-3-(N %lt@mbﬂiw rmzé’s fp1LE®- Pt MERIOXY 1 Re 45 FhBY It Ra2ihik-
moves transversely in and across the porous member 61.
The amount of ink retained in the porous member 62 thus
" remains substantially the same as ink which has been fed
out. Therefore, as the printing cperation progresses,
the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.
The ink guide mechanism in the printer head body
operates to produce the same advantage. If the flow of
ink is interrupted in the ink path by reason of
vibrations or the like, a2 mass of ink which has been so
interrupted is moved forward until it is joined to a
preceding mass of ink since the capillary attraction is
greater in the ink path than in the ink tank. Since
the capillary attraction is greater in the wvicinity of
the distal end of the wire than in the portion of the
ink path in which the flow of ink is interrypted, no ink
is retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even
momentarily, so that all ink on the distal end of the
wire can be used up.
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benzopyr an WO 96/ 33710

PCT/ SE96/ 00526 37 To a
solution of (R)-3-am no-5-fluoro-5-nmethoxy-3, 4-di hydro-2H 1-

benzopyran (2.5 g, 12 mmol ), cycl opentanone (3.3 g, 36 nmmmol) and HOAc

(0.7 g, 12 mmol ) in methanol (25 nmL) was NaCNBH err] (2.5 g, 40 mmol)
added in portions at roomtenperaturel7The solution was stirred at room 5
tenperature overnight to give a quantitative yield of the title conpound.

GC/MS (70 eV) Me265 (309 . b)
(R) - 3- (N- Oydopent~| =Renipf op3mlancorst Buet ionodesacthedyaBone, the

di hydr o- ZHﬂaneﬁt‘.&E?‘ﬂ@ﬂedomembers dp, tog §9é“§h$§o?£ed on the

R) - 3- (N- t fl 5- met
Eil %ydrf) 2&/?({ %23%yaﬂanf‘%n %t#&%S‘Fa‘(gEM‘W\AM’e PRepdPar (2 g, 36

Over i Gt g gyt bEs desgr o0, Compor ﬁ‘?ﬁﬁ’%e%?%ﬁ@'“*ﬁ‘i‘%m?ﬁ”{%e& 15
The so?vent S re %ﬁ:’nc r{g'hiucatt‘r%s r)é‘él‘ﬂ%lo%y%gs%\% gﬂ
extraction 42 Wjizzez'ge mm‘nﬁ etz t | SiedPehendigle £s Cﬂhpfé@&t&ﬁ'
GO/ M5 (70 & \? qed-» 39 Q %S £
(R)-3-(N Ofc opent Y1~ N n-proma amSRS -6 (TIRFRBHAMB.ER 24 20
di hydro-2 PYt?é'n'z’émqfé?et enclosedlthy H®e sixit i the ink-
(R) -3- (N CuaipReni yda NP AMgP) - Srd ¥ d¥e; any expansion of
. the 2:r I3 the tank 2 caused by a temperature rise or by
a recesiion in atmospheric pressure is released through
" the 2i sle 42, so that the pressure in the tank 2 is
equalized to atmospheric pressure and does not force the
ink o=t o the ink tank 2.

™= ink tank 2 is therefore protected from an ink
outfls> Zne to variations in temperature and atmospheric
press—e, and is capable of supplying ink stably.

e ink tank 2 and the ink guide path for
supplyizz ink to the wire have dimensions dependent on
the acTracy of the shapes of the components. Since the
compozs=is can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and and ink
guide z=th can be highly dimensionalloy accurate and
have 2 stable ink supply capability. The ink tank 2 and
the i=x zuide path can easily be assembled as they are
compcsed of a small number of parts. They may be
maintaized free from wear and deformation for a long
period = use and can keep their initial performance
partly Zecause of the lubrication effected by the ink.

Fizure 4 is an exploded perspective view of an ink
guide mecrer 12" according to a second embodiment of the
pPresezt Invention. The ink guide member 12" has an ink
guide :=cove 12"b in which is mounted an ink guide
Porous zexber 12e which serves as an extension of the
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met hoxy- 3, 4- di hydr o- 2- H 1- benzopyran was prepared by addi ng an

excess of an ethereal HO into an ethereal solution of the base. The 25

sol vent was evaporated in vacuo and the residue dissolved in 48%

aqueous HBr (50 nmL). The solution was stirred at 120[err]C for 1.5 h. The
solution was neutralized by carefully gglng conc. ammoni a. Extractive

wor k-up gave a brown oil which was filtered through a plug of silica

(ethyl acetate as the eluent). The title conpound was isolated (3.7 g) as a

?%)_3_?:\:_9693 openty t%éedo%ey ers légoiﬁ)y)%yﬁ_kzgéhgd'gﬁration d)
trifl uor onetdy e e  ERPe %)" 248 lepeenbhyi iy the same\gsoe/ 33710
(PCR:;” gEE(;ﬁl{ g}%&fat of Ithl\?- previous embodimerllt 5 hvdr o 38 gih

cl openty|] - n anm Uuor o i hy
2H 1- benzopyr an &Sﬁ%ﬁ; q1%ﬁé3?é% (ﬂqﬁﬁpﬁqi%ﬁi X?Vl@ h??a

(3 g, 30 mulankas' addesh and, tﬁemsed uma aNétﬂ'xi?ﬁuﬂéﬂ:é@m@@t[@fri:E‘e

i ethyl et et “%&mﬁto&% 5Bt she gk g4k ot | Fieve f%r 30
mn, the dardthjelrowmasm mmursen' |arrta) tifd esamd hes otlyese cin
gave 3.7 g OR% aéfv?deﬁe% o e TGS G e (HPRE SO D, SH S
(70 eV) M haﬁ gid¢erent front aeﬂ Melrylthicknesses so that the
gF%&g;gFEE?%S%g%%%'f?g%t?b%%% 9@1 hngoﬁgeﬁdged adjacent to the
_ ink supply port 41, lS compressed by the tank 1id 30
when the porous member 60" is introduced into the tank
body 40. Therefore, even if the oorous member 60" has
uniform hole diameters, the front portion thereocf, which
is adjacent to the ink supply port 41, has a smaller
average hole diameter, with the hole diameter becoming
progressively greater toward the rear portion, which is
remote from the ink supply port 41, at the time when the
porous member 60" is placed in the ink tank body 40. The
porous member 60" is structurally equivalent to a
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40
with the average hcole diameters becoming progressively
greater from the front to rear portion of the member
60". Therefore, the operation of the porous member 60"
~ is basically the same as that of the porous members 61,
62 shown in Figure 4.

Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
2 may be located helow the wires to achieve a stable
printing density through the ink guiding process
described above,.

In the constructions described above, ink can be

stably supplied through a simple construction from an

This is the replacement sheet
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(R -3-(N-Cycl opentyl - N-n-propyl am no) - 8-fl uoro-5- 15
trifluoronethyl sul fonyl oxy-3, 4-di hydr o- 2H 1- benzopyran (3.7 g, 8.7
mol ), DMF (50 nL), triethylamne (2.5 g, 25 mmol), methanol (4 g, 130
mol ), palladiunm 1ll)acetate (100 ng, 0.45 mmol) and 1, 3-bis-

(di phenyl phosphi no) propane (200 ng, 0.4 dﬁnnl) were placed in a

round- bottonmed flask. The sol ution was Irred at 75[err]C in an atnosphere
20 of carbon nonoxide for 4 h. After evaporation of the solvent in vacuo

and subjecti thgnk' vdeehe f chr r 2 ? % yi el d) of
the title cogggundnas a coIorigiglo%ﬁ%ggpgggﬁ%%@d%é§§%é§ ?b eV) M=
335 (20 %. stably a;;ached to the distal end of the wire for

(R) - 5- Car banpybdadc{Mgcuckeasnky bny Bribeey i3k aek- &ehls4®h- Fhé- ink
di hydr o- 2H 1- bepzopyran h
(R 3. (N cyc¥bbb 9t - REniPEEEFHRFRo}ABEREUSRE. SUbd RPGRo20f. the
benzopyr an- 5rigk hokya asepplysfgildrenvil invbe beduckdsedThe HubiEkit§o
ol e, (oo e e PEed Lo hhe R SITAS ! 18 0na U AR 210,
chloride whivduid the thevvaseowithcaskn&a perahgemenacin waschdded to
pur' 71 od by 595ys BABREE 7 SFea "R SPHEF SRRCUE e HBCOASEAT SR THE
WO 96/ 33710 the wire. Therefore, any wasted ink which is noPOr8&to6/ 00526
39 o e EOIng 6 a hai D Quaf £ P57 ERK fGhLET 0N Of the pure
substantially all the ink in the ink tank can
effectively be used for printing.
If the ink tank runs short of ink, or if the ink
in the ink tank is rendered highly viscous by being
dried at a high temperature, or if the supply of ink
fails due to its solidification, a fresh cartridge ink
tank can be mounted in place so that fresh ink can
immediately be supplied to the distal end of the wire
for resuming the desired printing operation.
In the printer head described above, no ink flow
occurs due to variations in temperature and atmospheric
pressure and a stable ink dot density is available.
Unwanted ink flow out of the ink tank is prevented, thus
avoiding smearing the print paper with undesired ink
spots. No ink will enter the printer head mechanism,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink
replenishment.
Since the ink supply system of the invention is
simple in construction, it takes up only a small space.
Where a multi-colour printer head employs ink supply
systems as described above, the ink supply systems for
different ink colours can be spaced widely so that any
unwanted colour mixing can be avoided.
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afford the title conmpound (0.5 g, yield 35% as white crystals. M:

-85[err]C dec. [[err]][err] (base)= -91 (C= 0. 2;
CHerr]C[err]). GOM (70 eV) 5 M= 320 (259 . Exanpl e 8

(R) - 5- Car banoyl - 3- (N- cycl ohexyl - N- n- propyl am no) - 8-fl uoro- 3, 4- 10

di hydr o- 2H 1- benzopyr an a) 20

(R) - 3- (N-Cycl ohexyl am no) - 8-f | uor o- 5- net'hoxy- 3, 4-di hydr o- 2H 1-

benzopyr an 15 To a sol ution of

(R) - 3- am no- 8- f | uor o- 5- net hoxy- 3, 4- di hydr o- 2H 1- benzopyran (0.45 g,

2.2 mmol), a e, ( 7. ) d; A—}QAE ; g,
nmol ) i n) n%%%gpﬁégg%nm? \%gs% t%géNBﬁge.r r i {' 825 lgrfvesntl ré?n’i%t)és aggj(?a%&l; n
portions aPaFbém PEAPERAT Bread TFRIBBIIANGNANad Nt iSuRREY tank @Rn¥RbMNg

t enper ag ur enxavssgbgia%/gg?z;gbmg ,at%g;tgﬁ %tas(p\pqyylt%ﬂc Hav iy tdrd | £aOsupply
conpound. e 9. . .
(R;rPs- (N cﬁ%ﬁe?z’?g—%& ﬁﬁpﬁﬁﬂ\gﬁﬁl\$0§q SI‘;‘F%/?’%- 50ROy tie.inj absorbing

((1i ;lygr(()l-\l_Zl'h\éalsbﬁnZQfmt_amn téxeflink T@%ﬁbﬁbﬁﬁ{;Utn'gagsOfcomprises a plurality

R) - 3- c Qhexyl.am no) - 8- 1|l upr o- 5- met hoxy; - .

i hydr o 2185 GO SHCRPIRS BEHBREF (S MO8 ShaFardie (0% gavasflov
mol ) and RNe&hBbhertd €Belbther?. Themdink aboertb iy remdbdrOrhaneingtpored 30
over ni ght I des,r C L N 7 ] i or di GC.
The. sof vert fulttPekghe, Ve BRa U BAEL "p Bel (LEE Snk RAARRS [ SH i
extracti onofotlyevpoves geduceleini the ddmestivraPia tdw cimlesyipply port.

The ink absorbing members may have respective surfaces which
are in direct contact with each other. The ink absorbing
members may also be impregnated with ink under a pressure
lower than atmospheric pressure, preferably a pressure which
is in the range 5 to 10 mmHg. The ink supply tank further
may have an air hole therein which communicates with air in
at least one open space between the ink absorbing means and a
wall of the ink supply tank. Further the ink absorbing means
may be compressed in the vicinity of the ink supply port. 1In
the aforementioned dot matrix printer head the ink supply
tank may have at least one inner wall, a portion only of
which contacts the ink absorbing means so that the remaining
portion of the inner wall is spaced from the ink absorbing

means.

According to a further aspect the head comprises a guide
means (12,12'’, 13) having a portion which is arranged to
receive ink from the ink absorbing means, there being a
capillary ink path through the ink absorbing means the force
of capillary attraction in which increases in the direction
of the guide means, the said portion of the guide means
extending into the ink tank so as to receive ink directly
from a part of the ink absorbing means in which the average
diameter of the pores is smallest. The said portion of the
wire means advantageously an ink guide groove therein whose
width is less than the average diameter of the smallest
pores, the width of the gap between a wire guide hole in the
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GO/ M (70 eV) M= 321 (40%. WD 96/ 33710

PCT/ SE96/ 00526 40 c)
(R) - 3- (N Cycl ohexyl - N-n- propyl am no) - 8-f | uor o- 5- hydr oxy- 3, 4-
di hydr o- 2H 1- benzopyr an The HO salt of the

(R -3-(N-cycl ohexyl - N-n- propyl am no) -8-fluoro-5- 5

nmet hoxy- 3, 4- di hydr o- 2- H 1- benzopyran was prepared by addi ng an

excess of an ethereal HC into an et here%lf solution of the base. The

sol vent was evaporated in vacuo and the residue dissolved in 48%

aqueous HBr (20 nL The solution was stirred at 120C for 1.5 h. The

sol ution wdi*RedYiHS ;8@ 395 candf Iyladdlmgu@m: a tl’gftl ve 10
wor k- up gavkaa lhewmwideh ! O‘E’mt‘fhféh"‘ﬁ?g b ed through a P T:u‘@mb% Yi dgss
(ethyl acehlq%e 35kt e, eI pent It BmiFRAYeras Thel diarkd. 6£9kpas a

l'i ghtl I 7@te\)eddt 363 9
?RI) g3 (Kpgu&vg;wm,,_ Wwﬁﬂrﬁ@aﬂ-@i 8, 4 tﬁe % e(4Q%: in 1Pes J.nternag
trifl uoror@{@ygéfﬁfiggiq__%x i hydr o- "2 en}BﬁyPélﬁply port in which

e guide means is disposed, the width of

ot being substantially 1less
average diameter of the smallest pores.

the or each said sl
than the

According to a further aspect the said

. portion of the i
means comprises a porous member e

o3 .,'.-. o
R
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20 (R) - 3- (N-Cycl ohexyl - N-n- propvl ani no) - 8- f | uor o- 5- hydr oxv- 3, 4- di hydr o-

2H 1- benzopyran was di ssolved in diethyl ether (30 nL) and

triethyl agine (0 8 ¢—-8._mvl) was added and the m xture was cooled to -

20 [err] t hanesul foni ¢ anhydride (0.8 g, 2.8 mml), dissolved
h % 10 nmL), was added dropwise (5 mn). After stirring

for 30 25 mtn, » k- browni sh m xture was poured into water. The

organic Iayer was separated. Flash chromatography (E[err] OAc/ hexane

1+1 as the el uent) gave 0.8 g of the title conpound as a yellow oil.

GC/MS (70 eV) M= 439 (209% . 30 &R Met hyl

(R) - 3- (N-Cyl ohexyl - N-n- propyl am no) - 8-f | uor o- 3, 4-

di hydr o- 2H 1- benzopyr an- 5- car boxyl at e

(R) - 3- (N- Oycl ohexyl - N- n- pr opyl anCBAEM&E | uor o- 5-
trifluoromnethyl sul fonyl oxy-3, 4-di hydr o- 2H 1- benzopyran (0.8 g. 1.8

WD 96/ 33710 PCT/ SE96/ 00526
41 mmol) (4), DWMF (30 nmL, triethylamne (0.5 g, 5 mml), nethanol
(0.8 g, 1. 13 ol ), Apﬂbtaﬂhu&ﬁilp&q&t&&ehéaa Eompib4dngmaml ingnd

1, 3-bis- ne, (6 fQ nol | aced
in a Lzund- supplngﬁﬁgnggyse gg§$ﬁ8 2&P&t?gﬁg%8§n§tpfﬁgﬁ )Pwségﬂgrr]c in
an at nospher ehsf ink supplyobankn(2)dhavdingdan. iAkt supplappoati 419f t he

sol vent in V?ﬁﬁ%?@1%tirrangéabiﬁcgkeglbge15&“??0&0 Blaigﬁggﬁgggﬁgméaphy’

0.6 g (76% yie dund- a8 a "ol SS O
i sol at ed. GCHeBNS7 Qﬂg&&k;gq@aracter1§gd ¢g. that the ink absorbing

means (61,62) comprises a purality of ink absorbing
members (61,62) arranged sc that ink may flow from one
to the other, the ink absorbing members (61,62) having
pores of different average diameter such that the
average diameter of the pores reduces in the direction
of the ink supply port (41).

2. A dot matrix printer head as claimed in claim
1 characterised in that the ink absorbing members
(61,62) have respective surfaces which are in direct
contact with each other.

3. A dot matrix printer head as claimed in claim
1 or 2 characterised in that the ink absorbing means
(61,62) is compressed in the vicinity of the ink supply
port (41).

4. A dot matrix printer head as claimed in any
Preceding claim characterised in that the ink supply
tank (2) has at least one inner wall (40a, 44, 45a, 45b,
:45¢), a portion (44) only of which contacts the ink
2bsorbing means (61,62) so that the remaining portion
{402, 452,45b,45¢) of the inner wall is spaced from the
ink absorbing means (61,62).

This Sheet 4
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13 f) (R -5-Carbanoyl -3-(N-cycl ohexyl - N-n- propyl am no) - 8-f | uoro- 3, 4-
~di hydr o- 2H- 1- benzopyr an Met hyl

(R) - 3- (N-cycl ohexyl - N- n- pr opyl ami no) - 8- f | uor o- 3, 4- di hydr o- 2H 1-
benzopyran- 5- car boxyl ate (5) (0.6 g, 1.7 mvl) was subjected to al kaline 15
hydrolysis (2% KOH in E[err]OH, refluxed for 2 h). The sol vent was

renoved in vacuo and the crude acid was treated with SOC [err] (room
tenperature for 5 mn) to formthe acid chloride which after renoval of
excess SOC [err] in vacuo was added to conc. ammonia to formthe am de.
The crude product was isolated and puri f23ed by flash chromatography. 20
The HC salt was prepared by addi ng an excess of ethereal HCO into an

et hereal solution of the pure base to afford the title conpound (86 ngy,
yield 14% as white crystals. M. 75[err]C dec. [[err]][err]= -73[err] (C=
0.2, CHerr]C[err]). G M (70 eV) M= 334 (359%. 25

" Exanple 9

(R) - 5- Car banoyl - 3- (N-cycl opent yl - N- cycl obut yl am no) - 8-fl uor o- 3, 4-

di hdr o- 2H 1- benzopyr an 30 a)

(R) -3-(N-Cycl opentyl am no) - 8-f | uor o- 5- net hoxy- 3, 4-di hydr o- 2H 1-

benzopyran To a solution of

(R) - 3-am no- 8-f | uor o- 5- net boxv- 3. 4-di hl dr o- 2H 1- benzopyran (0.7 g.
3.4 mol ), cycl opentancne (0.7 g. gnggggE) and

"DOT MATRIX PRINTER HEAD"

A dot matrix printer head comprising an ink supply
tank (2) containing ink absorbing means (61,62), the ink
supply tank (2) having an ink supply port (41) which is
arranged to receive ink from the ink absorbing means
(61,62), characterised in that the ink absorbing means
(61,62) comprises a plurality of ink abscrbing members
(61,62) arranged so that ink may flow from one to the
other, the ink absorbing members (61,62) having pores of
different average diameter such that the average

: diameter of the pores reduces in the direction of the
ink supply port (41).
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WD 96/ 33710 PCT/ SE96/ 00526

42 HOAc (0.2 g, 3.5 mmol) in nmethanol (25 nL), NaCNBH err] (0.7 g,
10 mmol) was added in portions at roomtenperature. The sol ution was
stirred at room tenperature over night. The nethanol was evapor at ed.
The residue was di ssolved in EtOAc and washed with water. The
organic |layer was 5 dried with Na[err]SJ err] and the sol vent was
evaporated to give 0.9 g (100% yifl d) of the title conpound as a
colourless oil. GC indicated 99.6 purity. GC/MS (70 eV) M= 265

(309 . b)

(R)-3-(N-Cycl opentyl - N-cycl obut yl am no) - 8- f | uor o- 5- net hoxy- 3, 4- 10

di hydso- 2H 1- benzopyr an To a sol ution of '

(R) -3-(N-cycl opentyl am no) - 8- f | uor o- 5- net hoxy- 3, 4-

di hydr o- 2H 1- benzopyran (0.9 g, 3.4 mol), HOAc (0.22 g, 3.6 mmol) .
and cycl obut anone (2g, 30 mmol ) in nethanol (25 nL), were NaCNBH err] 15
(1 g, 16 nmmol) added in portions at roomtenperature. After stirring for
four days GC indicated 37% product. pH was adjusted to 5 (HOAc) and
additional (1 g, 15 mmol) cycl obut anone was added. After stirring for
further 6 days, GC indicated 64[err] conversion. The solvent was
evaporated and the residue worked up by extraction. Flash 20

chromat ogr aphy (Et OAc/ P-et her 1+1), gave 0.53 g (53[err]c yield) of the
title * conpound as a colourless oil. G, M eV) M= 319 (3%.
c) (R -3-(N-Cyclopentyl -N-cycl obutyl am no) - 8.4
di hydr o- 2H 1- benzopyr an 7
(R) - 3- (N-Cycl opent y/g&cicl obut yl 99t

2H- 1- benzopyran (0O 1.6 mol

'
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and stirred at 120[err]C for 1.5 h. The solution was cool ed by adding ice
and 30 al kali sed by 14 M ammoni a. Extractive work-up gave 0.5 g of the

title conpound as a slightly brown oil. IR contained a typical
OH band at 3654 cnferr]. WO 96/ 33710
PCT/ SE96/ 00526 43 d)

(R) - 3- (N- Cycl opent yl - N-cycl obut yl ani no) - 8- f | uor o- 5-

trifluoromethyl sul fonyl oxy-3, 4-di hydr o- 2H 1- benzopyr an :
(R) -3-(N-Cycl opentyl -N-cycl obutyl am no) - 8- f | uor o- 5- hydr oxy- 3, 4- di hydr o- 5
2H- 1- benzopyran was dissolved in a m xture of diethyl ether and

nmet hyl ene chloride (90+10, 20 nL) and triethylamne (0.7 g, 7 mmol) was
added and the mi xture was cooled to -20 [err]C. Trifluoromethanesul fonic
anhydride (0.85 g, 3 nmol), dissolved in diethyl ether (10 niL), was

added dropwi se (5 mn). After ing for 30 mn, the dark-brownish 10

m xture was poured into . Ql vent was evaporated. The residue

was di ssol ved in hexang WNQ actige charcgal. Filtration
trough celite and evafQation of the sol Ve -‘ford%z? Zgb of the title
conmpound as a colorless ™WJ. GO M (70 eV) M W' &5 e) Mt hyl-

(R -3-( NCycl opentyl , 45

di hydr o- 2H 1- benzo P 'éf cl openty

| - N-cycl obut yl ani ggisz
trifluoronethyl sul S]] 4 1.5 20
mml ) (4), DWVF (20 (0.8 g,

Z
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12.7 mmol ), palladiun(l1ll)acetate (22 ng, 0.1 mml) and 1, 3-bi s- :

~ (di phenyl phosphi no) propane (44 ng, 0.1 mmol) were placed in a round-
bottoned flask. The solution was stirred at 75[err]C in an atnosphere of
carbon nmonoxide for 4 h. The solvent was renoved in vacuo, the residue 25
was di ssolved in diethyl ether and treatgd wi th active charcoal
Evaporation of the solvent afforded 380 g of the title conpound as an

uncol ored oil . GC/Ms (70 eV) M= 347 (3 9. 30 f)
(R) - 5- Car banoyl - 3- (N-cycl opent yl - N- cycl obut yl am no) - 8-fl uor o- 3, 4-
di hydr o- 2H 1- benzopyr an Met hyl

(R)-3-(N-cycl opentyl - N-cycl obut yl am no) - 8-f | uor o- 3, 4- di hydr o- 2H
1- benzopyran-5-carboxylate (1.4 g. 4 nmmol) was hydrol ysed (6 M HC

WD 96/ 33710 PCT/ SE96/ 00526
44 refluxed for 2 h) and the solvent was renoved in vacuo. After
drying in air at roomtenperature over night the crude am no acid
hydr ochl ori de was treated with SOCl [err] (roomgtenperature for 5

pval of excess

mn.) to formthe acid . chloride which aftg
SOCl [err] in vacuo was M\édin 5 CH[ er
conc. amnmonia to formthe * The crude priogyct was isol ated
and purified by flash chromatography to o'¢f’ -4%2 an

uncol ored oil which crystallized upon Rec#yhbtal |i zation
froma mxture of diethyl eter and heg crystal s of
the title conmpound. 10 Yi el d:

Zo.

4/
/[
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[[err]][err]=-146 (C= 0.2, CHerr]C[err]). Phar macol ogy 15

Met hods for testing (i) 5-HT[err] receptor binding assay 20

In order to evaluate the affinity for the 5-HT[err]-receptor the assay
descri bed bel ow using rat brain can be used. Ti ssue preparation:
Cerebral cortex and hi ppocanpus from Sprague- Dawl ey rats are

di ssected and honogenized in 15 m ice-cold 50 nmM 25 Tris-HO buffer, pH
7.5, containing 4.0 MM CaC[err] and 5.7 mM ascorbic add ("Buffer

A'") with an U tra-Turrax (Janke & Kunkel, Staufen, FRG for.ten sec.

After centrifugation for 12.5 mn atl5
Beckman centrifuge with a chilled JA A~ LA

USA)), the pellets are resuspended |:A. er A and honogeni zati on and 30
centrifugation repeated. Each pell e-:'_,"' uspended in 5 mM ice-cold 0.32 M
sucrose and honogeni zed for 5 sec. [Fh&: onpbgeni zed sanpl es are kept
frozen at -70[err]C. Wen used, -Rre

ti ssue/m and honogeni zed for

0 fm(39800xgin a
(Beckman Pal o Alto, CA,
f

12%
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WD 96/ 33710

PCT/ SE96/ 00526 i ncubated for ten mn at 37[err]C and then supplied
with 10 [err] m pargychem foll owed by reincubation for 10 m n.

The bi ndi ng assay followed that described by Peroudta, J. Neurochem

47, 529-340, (1986). Essentially this agsay nmeasures the ability of a given
conpetitor nolecule to inhibit the binding of 3-4-OH DPAT to 5-HT[err]
receptors. The incubation mxture (2 nm) contained [err]H OH DPAT (0. 25
to 8 nM, the desired concentration of test (conpetitor) conpound and 5
mg/ M tissue honogenate in 50 mMM Tris-CH buffer. pH 7.3, containing 10
4.0 mMMCaC [err] and 5.7 mM ascorbic acid. Six different concentrations of
3H 8- OH DPAT are anal yzed. Bindi ng experinents are started by the
addition of tissue honogenate and foll owed by incubation at 37[err]C for

ten m n. The incubation m xtures are filtered through Wiat man G-/ B
gl ass filters with a Brandel Cell Harvester (Githersburg. M, USA).
The filters |5 are washed twice with 5 ml ice-cold 50 mM Tris-HC
buffer, pH 7.5, and counted with 3 M Utim Gold[err] (Packard) in
a Beckman LS 3801 scintillation counter. Nonspecific binding is
nmeasured by the addition of 10 [err] M 5-HT to the reaction m xture.
The binding data is processed by non-|inear |east squares conputer

anal ysi s (Munson and Rodbard, Anal. 20 Bi ochem 107, 220-239, (1980)).
(i1) Antagoni sm of 8-OH DPAT induced decrease in 5-HT synthesis via

bl ockade of presynaptic 5-HT[err] receptors. 25 The rate of

synt hesi s of 5-hydroxytryptam ne (5-HT: serotonin) and

dopam ne/ noradrenaline (DA/NA) is neasured as the accunul ati on of

5- hydr oxytrypt ophan (5-HTP) and 3, 4-di hydr oxyphenyl al ani ne ( DOPA),
respectively during 30 mn after inhibition of aromatic L-am no

aci d decar boxyl ase by m hydr oxhe | hydrazine 2HC (100 ng/kg i.p.); 30
pur chased from Si gna. The ie subst™agce is admnistated 75 mn
before, 8-0OH DPAT 60 m dr oxybenzyl hydrF-ne Cl

30 mn before the gdts were killed. The riogf the br [ be
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exam ned are rapidly dissected, frozen on dry ice and stored at -70[err]C
until assaved. WO 96/ 33710

PCT/ SE96/ 00526 46 DOPA,
5-HTP and their netabolites are extracted frombrain tissue with
perchloric acid, containing an internal &tandard (Isoprenalin), The
supernatant from brain honbgenate is injected into a liquid

chromat ogr aphi ¢ system conpri sing a precolunm and an anal yti cal 5
colum. The catechol - and indolam nes are detected by coul onetric

oxi dati on. (i11) Antagonismof the acute 5-HT reuptake inhibitor
(SSRI') i nduced decrease in 5-HT turnover by selective 5-HI[err]
ant agoni sts. 10 Ani mal s Mal e Sprague-Dawl ey rats (B&K

I nternational AB, Sollentuna, Sweden), wei ghi ng 180-220 g, are
housed 5 per cage under controlled tenperature (21[err]C and

humdity with a 12 hr light-dark cycle (lights on 6 a.m). Food 15 and
water are freely available. They are kept under these conditions at

| east four days prior to the experinentation. The conpounds are

adm nistered orally (po) or subcutaneously (sc). 5- HT turnover 20
G oups of 5 rats are admnistered with the 5-HT[err] antagonist 15 mn
before the injection of the 5-HT reuptake inhibitor (e.g. norzuneldine =
(2)- 3-(4-Bronophenyl )-N-'rret hyl - 3- (3-pyridyl)-allylam ne,

Fig. 6.

A N AN \/,{\4/ /46
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di hydrochl ori de nonohydrate). m Hydroxybenzyl hydrazi ne[ err] 2HC ( NSD

1015) was injected 30 mn. later and the rats are killed with a guillotine
25 30 min after injection of the reuptake inhibitor (NSD 1015). Brains
are rapidly renmoved and the regions dissected are inmmediately frozen
on dry ice. The sanples are storéed at -70 until assayed.

The endogenous conpounds, 5-HT and 5-HT1A in various brain regions 30

are determ ned by use of high perfornmance |iquid chromatography

(1PLC) with el ectrochem cal detection according to the nmethod of

Magnusson ( Chromatogr. 1980; 221:237-247). The nobile phase is 0.1 M
phosphate buffer (pH 2.5): methanol: acetonitrile - 89:9:2 V/V. containing

1 nM octyl sul phate. The frozen sanpl es are wei ghed and honobgeni zed WO
96/ 33710 PCR/ SE96/ 00526

47 in 0.1 Mperchloric acid, containing 2.5 nM sodi um bi sul phite, 1
nM et hyl endi am netetraacetic acid (EDTA). The supernatants are

i njected directly onto a Supelcosil C18 (3 [err]M colum, connected
to a detector (ESA Coul ochem 5100A), set to 0.05/0.30 V. The
catechol - and 5 i | calidgnes are detected by coul onetric oxidation.
Figure 1 shows that Bﬁa ?;g 5-HT[err] somatodendritic receptors by a

sel ective antagoni st suwdhi as (R)-3-(N Cycl opentyl -N-n-propyl ani no) - 8-
fl uor o- 5- N- et hyl car banoyl - 3, 4- di hydr o- 2H- 1- benzopyran ( Ex le 1; 10

NDL 249), the dose- ugment the anti depressant ficacy of
5- HT upt ake bl ockerfs by enabling seretonintergic term 74l ease
nore 5-HT and therg by causingY basis for a rapid onset fof thefapeutic

actions.

Oty
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%WD 96/ 33710 PCT/ SE96/ 00526

48 CLAI V5 1. A conbination of a first conponent (a) which
is a 5-HT reuptake i nhi bitor and a second conponent (b) which is
selective 5-HI[err] 5 ant agoni st of the fornul a

[err] 10 wherein 15 R&rr] is n-propyl or cyclobutyl;
Rlerr] is isopropyl, tertiary butyl, cyclobutyl, cycl opentyl

or cycl ohexyl ; Rlerr] is hydrogen; Rlerr] is hydrogen or

met hyl ; 20 said 5-HT[err]-antagonist being in the formof its
R-enantioner, and said conponents (a) and (b) being in the form of

free base or
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pharmaceutical l.y acceptable salts thereof. 25 2. The conbi nat%ar3 zres
according te claim1 wherein the selective 5-HI[err] antagoni st is
(R) 3-(N-tert-butyl-Nn-propyl ani no)-5-carbanoyl - 8-fl uoro-

3 4- cfA hy@g»&-zﬁl Henzopyran-in the form of free base or
gcept abl e salts thereof. 30 3. The conbi nation

gl Wnereln t he 5-HT[err] antagonist is
‘ (N, K Evet obut yl ami no) - 8-
i ‘hy&r'o- 2H—’1 ‘benzopyran _in the form of
1557 AcC eptran e sal ts NETAHK EBEX@WEW SHEET
PCT/ SE96/ 00526 4. The
cOr#bl nat§ on accaf i d‘ffl‘ﬁo .cl ai mil wherein the 5- HT[ err] antagoni st is
(R) - 5- car bamoyl -3~ (R EYErsButyl - N- n- pr opyl ar ni no) -
8-fl uoro- 3, 4-di hydro-2H 1-benzopyran in the formof free base or

phar maceutically a s thereof. 5. ,The_c I nation
according to claim qﬁhm%§%n€hénvengicn5rg%sgg] tnRagohi ?angx
(R) - 5- car bagpjter (Head drubuaythélgh it is not so restricted, it

zoorony rf el oy Berde ooty g QEEOBE R BB BT

conbi nat i omaﬂzmm t‘@@%IWHPMththhbnk at distall[ end] facesgonist is

(R -5-carb |
propyl am no) - 8- quoro 3 4 d| dro 2H-1 ngrinta%aq: tﬁe formof free
base or phd c’e%t%ﬁ!ﬁ esré%ﬁ"fsiff h"é?%of"n&SOf dots %0 The

conbinatib&ﬁuarwww m@dmacﬁer[nd.ﬁiyﬁﬁ%[1éf§raphic image or the
like on the sheet.

An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used,.but ink is
supplied from an isk tank to the distal ends of the wire
and transferred from the wires directly to a sheet of

' print paper. One known ink guide mechanism for such an
ink suyply system is disclosed in US-A-4,194,846 and
comprises a porous member capable of absorbing ink from

“an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or diameters vary in a certain
range, with the result that the ink absorbing capability
varies from porous member to.porous member, and both.
excessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
Quantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to be deformed due to
Coaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregular.

EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal

This is the replacement sheet
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5 HT[err] antagonist is (R)-5-carbanoyl-3-(N-cycl opentyl-N
.cycl obut yl am no) - 8-fl uoro- 3, 4-di hydr o- 2H 1- benzopyran in the form of
free base or pharmaceutical ly acceptable salts thereof. 20 8. The

conbi nati o | ny _one of clainms 1-7 wherein the 3-HT
reupt ake |HM@” B?” n etine, parggitine, cital opram
cl om pram ne, L fl uvoxam n. 25 9. Use of the conbination

according to any one of claims 1-8 for the REPLAGRMENTSHERTe of a

medi cament for the treatnent of affqgidg di sorders. 10. Use of
t he conbi nation according to claim9 for the manufacture of a
nmedi canent for the treatnent of depression. WO 96/ 33710

PCT/ SE9Q/.00§32§]9]c ink t&gkA (md)ar foee wuppdly ifray nal %iﬁdpéxf oamoant i oft hénk
treatment of a ct.i ye di spr.ders. 5. mher ein e active iphgredients are
the. conbi nat | BFASH £84 3 °§‘n9“%n‘e”‘of9rc’1\% dhd,"’s 85 t?%‘h‘gﬂ‘%’%ﬁg

associ ati on wat lbatitaenwallexd@ ptept wadidd/and i welflscaxtiaending betweenl2. A

phar maceuti ca r muk.atsi | n 0 ai USEi4 N nt
of depressi on!th%@' Ib%tln%nlg. Aérgir ogieis af‘lor it%e %%argltqll%n %?@?%%Qﬁige
conbi nati on aBe¥n§akde: otel & mprinter heageand, hedngr FMABK®Lthhi it or

i s incorporat ¢durgtQtihe s dfk-RPpI§C 8e¢cdtddns defined by the ink tank
walls and separation walls between the sections, each of
said ink-supply sections having an ink supply port (41)
in the bottom wall of the tank, said ink tank having an
ink absorbing member, formed of a porous material
impregnated with ink, in each of said ink-supply
sections, said ink-supply sections containing ink of
different colors, and each ink-supply section having an
air hole (42) therein which communicates with air in a
space formed between the ink absorbing member and at
least one wall of the ink-supply section such that the
ink abscorbing member is at a distance from the at least
one wall of the ink-supply section.

2. An ink tank as claimed in claim 1, characterized in that
at least one of the ink-supply sections contains two ink
absorbing members (61, 62), the ink absorbing members
(61, 62) having respective surfaces which are in direct
contact with each other, the ink supply port (41) being
arranged to receive ink from the second ink absorbing
member (62), and the first ink absorbing member (61)
having pores therein whose average diameter is greater
than those of the second ink absorbing member (62).

3. An ink tank as claimed in claim 1, characterized in that
the ink absorbing member is compressed in the vicinity
of the ink supply port (41).
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forn'm a sel ective 5-HT[err] antagonist as defined in any one of
cl ai ’ﬂ Z@ yj 14 A process for the preparation of the
conbi Nat Fonc Il” to claim whereby a 5-HT reuptake inhibitor
isin a pharrraceutléal f or mul atlon and a selective 5-HI[err]

ant agoni st as defined in any one of clajfms 1-8 is in a
. pharmaceutical fornulation. 5. Akit co%g&w t he conbi nation
of a first conponent (a) WhICh is a 5-HT reu EWF BHERF and a

second conponent (b) which is selective 5-HI[err] ant agoni st
according to claim11 optionally with instuctions for use. WO
96/ 337104, An ink tank as claimed in BW S @g claim,

[received by the International Bureau on 13 August 19 (13.08796);
original clai meharaceddged: dnithaly EPAYn? FISTISMY 1PPREEPR, Tidges

12. A nethod fer td éf@ﬁmtwaildgmmqsmm by, aslm NioFEt Glﬂliélglﬁﬁ?g Bateent
Cl al.Nb

ff th t f f
13. A phar mié‘éﬁ”&h { FmukSAEon PBF W¥BLL, Phe HiSatRTs UHP L 1 BEGHEN
di sorders 5 contlaetsi rtltehe:.mictabsorhgngdnenberalse tmmotbenmmndaf;l ned
Ly one of Hotehn (40a,  4del WM OEhLY 43NS0 Abkohad hr dlldgR! s

eXC|p|ents andfor |nert carrilers. arnaceu I Ca
fornul ati on acemediwedlt dscepreedl freom fdhe iink ﬁ@spzc member . of
depresson. 10

5. An ink supply system for a dot matrix printer head,
comprising an ink tank according to one of the nrecedlnq
claims and

a further separate ink tank, said ink tank having a
bottom wall, a top wall and walls extending between them
and being formed as a detachably mountably, integral
unit with an ink supply port in the bottom wall and an
ink absorbing member formed of a porous material
impregnated with ink substantially filling the ink tank,
said separate ink tank containing black ink.
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i5. A process f.or the preparation of .the conbination according to claim1l
whereby a 5-HT reuptake inhibitor i's incorporated into the sane

phar maceut i cal formul ation. as a selective 5-HT[err] antagoni st as

defined in any one of clains 1-8. 15 16. A process for the
preparation of the conbination according Ao claim1l whereby a 5-HT

reuptake inhibitor is in a pharmaceuti caF formul ati on and a

sel ective 5-HI[err] antagonist as defined in any WIAEEMENTWEETS isin a
phar maceuti cal fornulation. 20 17. A kit containing the conbination
of a first conponent (a) which is AEBSHIRACT reupt ake inhibitor and a
second conponent (b) which is selective 5-HT[err] ant agoni st
according to claiml optionally witENKd8NKucti ons for use. 25 18. A
met hod of inproving the onset of therapeutic action by coadm nistration

f t RONGNd 5
b i For e R Eamonent (b sch s el LBy Sihlyis,

n
ant agoni € H§°B§§cﬁ“l?é’d’t >0t ink i &g a 3¢dot matrix priter head,
said ink tank having a bottom wall, a top wall and walls

extending between them, being formed as an integral unit
detachably mountable to a printer head and being formed Awith a
plurality of ink-supply sections defined by the ink tank walls
and separation walls between the sections. Each of said ink-
supply sections has an ink supply port (41) in the bottom wall
of the tank, said ink tank having an ink absorbing member,
formed of a porous material impregnated with ink, in each of
said ink-supply sections, said ink-supply sections containing
ink of different colors, and each ink-supply section has an
air hole (42) therein which communicates with air in a space

formed between the ink absorbing 'member and at least one wall
of the 1nk—supply section such that the ink absorbing member

is at a distance from the at least one wall of the ink-supply
section.
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