('l‘rlU) 4. 11' 96 20: 19/ST 20 05/NO. 3760435610 P. 13-

- FROM
D, 97#02269 L '
 PCT/ Epgé'Y@?é'?@m ~© "CONDENSED THIAZOLE DERI VATI VES, HA'\WN@?%@W“
"RECEPTOR  AFFINITY ' : The present _invention relates t@ommss m’-n
'novel supstituted dlhydr0|n1dazo[2 1- - 1b'lthlazole and

-« di hydr.o- 5H—th|azolo[3 2-a] pyri m.di ne conpounds whi ch have aftrnlty for '5
3 5-HT[ err] receptors and which .inhibit neuronal reuptaﬁb3$tdfh53ﬁmRemmmd

5- -'hydroxyt rypt ani ne and/ or noradrenallne to pro

preparatlon t o.pharmaceutical - compositions - . cont

" their use in the treatnent of central nervous systentdlsorders

exanple depression, anxiety, psychoses (for- exanpl e schi zophreni a), tardlve
dysklne5|a obe5|ty, drug addlctlon drug abuse cognltlve dlsorders

Al'zhei ner''s510 - 2 230 -

_ Obsessi ve- conpulsrve behavrour panlc o - attacks socrat phobras eatlng :
“di sorders- and. anor exia, .non- |nsuI|n dependent dlabetes-: “nmellitus,
hyperglycaenta and stress o Sharpe C.J and Shadbol t R'S.:

di'scl ose certai pié ol thlazole 15 conpounds having -
o, '186";8%&8%2“&;&;%; *?# e B 474 SRS forkBe tosounds
were gener &Pl y produséngye mewsﬂ-éyt eirsutlma inserianeldarnpatavay
: dISC|OSGd in thﬁxthin the . corneal stroma of the eye. - The. device is. made
L N up of three major components' a vacuunm centering gu;de
- having an inner bore which fits at one end against the
' _ front of the eye, a barrel which £its within the-inner
.15-:'bore of the center;ng guide and to which is attached the
' 'third major component, a generally circular dissecting
rzng. The d;ssecting ring is shaped in such a. wvay that
.when an eye surgeon twists the barrel to whzch the ring -
_ :fis attached, ‘the ring moves through the interlamellar
',29'_espace_in the stroma producing the desired channel or
" ‘pathway. The centering guide may optionally include a
‘ring having one or more pins which firmly engage tne
' _cornea s eplphiliuma- The constztuent parts of the
. surgzcal devzce, particularly the dlssectlng ring, also -
25  :form a part of this ;nventzon. o -
' . A split ring, or intracorneal ring (“ICR") is
e.rlnserted into the intrastromal passageway produced by the g
inventive dev;ce._ ‘The ICR changes the shape of the
_ dcornea and, in doing so, provides a chosen measure of
. 30 visual coerrection.

o Anomalies in the overall shape or the eye can
. cause visual dlsorders. Hypercpia ("tarsightedness")
35 occurs when the front-to-back distance in the eyeball is
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QOcuant The conpounds of the present’ i nvention are not di scl osed or

-'.suggested‘gyb this document. 20 - ... The’ presemvusmomn
~provides npoungs of- formula I+ [err] 25 i ncl udi ng - :
;.pharnaceutlcally acceptable salts thereof 2= In which A |s-'_

" 8(Oferr] -or . ‘pis0,:1o0r 2, °° gis 0,1 2,3 or 4 30 n
182 or 3;- . Rerr].is a) halo, b) an al kyl - group contalnlng lto 3

~carbon atons optmouabh;l&ubslntaﬂeu dycase, pazalded rayscoNigénasingn
: ._'al koxy group CO”E;QJ.%RQ tnbR- 3003399'??&9@10“9@% behind the -
. S .retina. In contrast. when the tront-to-back distance of
"leyeball is too large, - myopia ("nearsightedness"®) ‘occurs
5 . and the focus. of parallel rays entering the eye occurs 1n
- ‘front of the retina. Astigmatism is a condition which
_"foccurs when the parallal rays of lzght do not comc to a
luﬁazngle poxnt within' the eys, but rather have a varlable
_ . ~ focus due to the fact that the. cornaa is aspherical and
" .10 refracts light in a different meridian at different
o ;dxstances. Some deqrca of astignatian is. normal, but
-wnere it is too high,. lt WISt often be corrected.
_ Hyparopia, myopia, and astignatisn are usually
. corracted by glasses or: contact lenses. Surgical methods
f-ls;-.tor the corrcctzon of such disorders are known. - Such
i:_ mcthods anluda radial keratotony (see, e.g., U.S.
'l“,Patcnts Nos. 4, 815 463 and 4, saa , 570) and lasar carnaal._
"rab:l.at:.on (see, . e.g., u.s. Patent No. 4,941,093).
B Anothar method for ccrrecting those disorders -
20 is through . tha inplantation ot poly-arlc ringa in the
. -eye’s corneal stroma to change the curvature of the
flcornaa. Previcus work invalving the implantation of
__'polynnthylnnthacrylato (PMMA) rings, allograft corneal
o _;_-tissua, and hydrogala is well dccn-antad _One of. the
28 _ping davieas involvas a ring design that allows a splzt-
. ring to be inserted into a channel dissected in the . .
. stromal layer of the cornea using a minimally invasive
_'inelsion threngh which the ‘channel for the implant is
o “craated and through which the implant is inserted. ;
S o300 '~ U.S. Patent No. 4,452,235, to Reynolds,
C -daacribas a nathod and apparatus for corneal curvature.
- 'adjustmnnt._ The method.involves inaarting one end-of -a
. -split end adjuating ring into the cornea of the eye and .
= : novxng the ring in a. circular path.until its ends meet.
© '35  The ends are tnarcattar adjusted ralativa to each other-f

i '
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‘substi tuted by one or: nor'e hal o, d)ran al kyl'thi o group, an al kyl sul phi nyl

. group or an- . . alkylsulphonyl group-eaen-CQntaihrng_l to 3 carbon atons
-;Bptlonally substituted by one = - or nore haIO' e) hydroxy, f) an

~acyloxy group containing 1 to 3 carbon atons, - g) gdrox aIkyI
group cont ai ni ngntilothecshape afokbe ﬁyecpaﬁoassymaﬂ al desdyedgr oup

1,gontaLnlng 1 t ocfir¢aties ahaﬂEuEbh GﬁeahKQEYSﬁébﬁﬂﬁegﬂyoﬂFtﬁ?EEPIﬂbng 2 toh .
-6 .carbon = r [ e roup eac
optionally maiﬂ&éﬁﬂs%??u& Eggggﬁﬁg S?kﬁﬁe ?ggés éac% cgntaPnlng
4 to .3'carbon atons, 1) aAltnougnsuhphnn99ednresﬁbphénﬁypdﬁcﬁyg §E£88p each
optionally y’S“?ﬁ%btEﬁﬂdﬁ?¥r333rﬁiaiwﬂtrona is3kkiglm GUES 1AveReaTat al ni ng

~1'to 3 carbon a am no grou t1onal substituted hy .
bne or two aIkylHQPEEbgneﬁeﬂiEGﬁtHFﬁ n§°1iP 13“8§Fb eﬁPoRE°°RF€FFF B& ng
“thé sane or diffeteghowhen ¢ i's 2, 3 or 4; : "Rerr], Rerr] and -

.Rerr] |ndependently are b%%é“%?¢%%$§‘ﬁ P§g98ﬁ098§|gcﬂga}R%§F§f% rbon atbns .e;

- optionally substituted by I's a) hal o,
-.b). an_al kyl groppocednaﬁalngel ‘ROWSVeR; HheANAPDRS BﬁtlénathyCSubgtﬁtuted by

“one or. nvrfohalﬁatc) a0 Q'KQ§¥7§§0UEoCﬁE58e9hﬂﬁ 1sh3w§ Saehﬂﬂgﬁhadi
“opti onal |y : stitite egécgzve(i t%in Q ci }:cuq gl k¥| - %a%r il
“an alkylsulph|n§Fe§F69ﬁ SPT,fe ¥ cutting
- groove about. the cornea.’ The device utxlxzes a pair of -
";suctxon rings. which. affix the. apparatus onto the sclera
| " of. the. patzent's eye. The vacuum is usually less than
;515' ~about 10¢m. of water thereby avoiding raising the
R 1ntraocular pressure above the physiolegical levels.  The
‘'suction: r1nq lies in the anatomically censtant area Just
:outsxde the limbus.. ' '
N simxlarly, u. .S, Pat. ‘No. 4, 997,437 to
'"7.-20,~-Gr1eshaber, shows a process and apparatus for. cornea
. grinding. The device has a base member which is held to
'the conjunctxva of the eye by vacuum space formed abcut
the perxphea of the eornea. A rotary grinder is attached
| -ﬂ:to ‘the base member and - slides onto the eye through the
25 _1nterior bore ar tne base’ memner. ‘No provis;on is made
. for preventing rotation of the base member.
i ' "'None of these disclosures shows the combination
'fot dev10es similar to these disclosed herein.
o : Suggestion of blunt points or dissectors for
f30'5 producing channels within the interlamellar boundaries -
© . are found. ‘See, for instance, U.S. Pat. No. 5,090, 955,
' to. Simon and "Intrastrona- ' Implantation Eines
.]Justlerbaren xunstoftorir Zar Horhhau Trefraktior.
_ - Sané‘ vung", Hartnann et a. , Kongress der Deutschen'.
_35' Ges- -schaft tﬁr Intreokularlinsen Inplantation, PP.
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radkylsulphonyl group each contalnlng 1 to. 3 carbon atons optionally -

~:substitut ror e hal o, ‘e)- hydroxy, f) "an acykgrmmmﬁl
_contalnlnggeg§, gﬁ%arbon ato

;fo 3 carbon atoms, h) cyano, |) an aIkanoyL4group - containing 1 to 6
tarbon. atons,.J) an alkoxycarbonyl group containing 2 to 6 carbon
~atons, . k) a carbamoyl group or a carbanoyl nethyl group each optlonally

N- subst ituted bys6sedds, tv!l‘hey lqd mmm&htnensamiag relatiorshipn

‘afons,.'1) a- 25 SEOURNHEY | 108 Sid yI sR¥k . Jr oup each optlonally
'ﬁN—substltuted by one or- two @stﬁach containing 1.to ' S
- carbon atons, m .an ani no ﬁ‘?o?&?:’tﬁfﬁlorﬁﬁa‘%t e ig javeptien %.‘Eﬁ‘two o

. -al.kyl- groups: eacbeﬁﬂhﬂmerQnJengnéh(rh!bdroumoot the ayekto prevant

In-one. groupiofzgggygyg& Pftﬁ£2;HQ€BfEﬁdAdc%x§qu r? E% s8,i1s 0, 1 or 2 g

is 0, gr oup
‘containing:1-to 3 carbon &fo¥s P No. 4314294 5PFy §ﬂb F?ﬁteﬁh%vsdﬁe or
_nore halo, c)- ansﬁfﬁﬂﬁdeﬁﬁpﬁtiﬁuﬁzﬁorlp;ebxhels catbing out theatarmea

“optional ty subst[?g ULEY Gye BY SO S .qscdbnanga}gmablfnamwn ahe

al kyl-sul'phi nyl rougaeac contal nin

_car bon-at ons’ dﬁVi¢9p¥$dhﬁ}¢yt%Lﬁkﬂlq Rco¥e RY 2 ﬂﬁ?gesé?
“hydroxy, “f) 10N agyhe¥y GADER SPricnailyy mhy ba5retradtanlépnand osactipn a
Byt oxyal kil '0r 049, 608! BhTLAY deries eI 2 Ene by Biing che VO
f;PCT/EP96/02676 cutting operation. There is no suggestion of using the
' aclaws in cooporation with an annular vacuum ring.
L Finally, the invontion may optionally includc a
15 soft. base conformable to the surface of the eye.
o ' ‘Such devices are knoun. See, for oxomple,
"f-publiohod PCT Applieation wo91/oa711, to xilncr et al., .
) 'snows a device for ro—ptotiling a cornea. The dovice_
. rests on a rcsiliont ‘vacuum ring which is adapted to sit
.20 on tho sclera portion of an aye which surrounds the
" cornea which is to be rs=profiled. Tha top side of the
T vacuum r;nq ‘has a nunhc: of positioning pins which allow
,'it to ba conncct.d to tho remainder of the protiling
o ~apparatus. : - ' K
'“";"2512- . The invontion dcscrih.d herein is a device for
' predueing’ in the corneal otrona,_eho ciroular pathway
- no-dnd for tnq insertion of the ICR using a suction ring_
- uhich dctaohably adheres to tho front of tho eys.

L rigu:c 1 is a horizontal -oction of an eye.
Eiguro 2 is a.horizontal oootion ot the '
-_.antcrior portion of an eyo. -

ThﬁﬁTifﬂiiilﬂT Rﬁ
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. RPN |) an aI kanoyl group containing -1 to. 6 carbon atons,. j) an - -
aI koxycw(bgmb')@roup ' - containing 2 to 6 car bon at ons, Rﬂ@&%ﬂ!ﬁ%yl

_group- or- a carbamoyl nethyl group . - each optionally N-substrtut ed by ‘one -

“-or two al kyl- groups ‘each containing .1 to 3.garbon - - atoms, i) a S
“ Sul phamoyl or sul phanoyl net hyl group each optionally. N-substrtut ed-by 5"

- one-or two aI kyl - groups ‘each contai ning-1 to 3 carbon atons, ‘M an am no._'-_

group:- - . optionally spmré g eﬁ thl mbrpémﬁﬁ@\re ngpsoﬁaute

~-contai ni ng 1.to ferent -
- when' g is 2, 3%&%'?{%?%?? err and eérr nde y“grér ﬂﬁi

~or an al. kyl grcﬂlﬁiﬁbrﬂt%rlmt ship . che@yet féﬂ)t‘lﬂ#]ﬁl |y Substi.tuted by' |

one or fore hal o) sl of isi® Bbtiih Ovied GO G Ybass WP the

containing: 1t carQQQ%ftons optionally -10 - substituted by one or nore

| 5 vded fte preferred conpounds in this group, Ais

- §(Op or 0; pis 0 g i s Pigire 5 is a battqmsviﬂqegf]tng ¢AnLer ing al koxy

.group_contai ni n &'a ; and Rerr], - Herr],

R err} and R[e?g? are: éﬂpa&@ :'ﬁé%‘r‘?f%%&%z pref er rgd CO punds in.this

_jgroup, ‘Ais S(Op 15 or EB“EF nVieW 5ecter angd

~ Rlerr] 'and Rlerits ag@pportihg insert barrel aslusalleilgrtlw veneivered

: conpounds q& f.or nula 1, Ais. S(C»p p-is-0, 1o0or 2;¢9 is.0, 1, 2,3, .
§' +?e13 a) hal o, b) an al kyl group containing 1 to 3 carbon_

atons- - optionally- sﬁbsureu?edsby side oviewref Hthe disseeter kbkader oup

~containing 1 t%%ﬁé bpp ;£0a sﬂé%M¢Mian%@$né taféséwteﬁew&a&pre .

-~ halo, d) an alk p, Or

| phi
al kyl sul phonyl e oth waarle are 508 AR aide, Wewsi ok Peid €38P6nal Iy

.substituted by e qbismﬁobabbede) hydroxy, f) . an acyl oxy group contai ni ng .

) gar-bon' at anlss 3 ﬁ;ﬂr 20” at Onfig&}eashi/é”é’xﬁfégyéraéé’@eéé’mﬁ'é'ié'ﬁ detend
S vacuum “device in place on the eye during the step of
';meking the.initial,incigion for later installation of an’
rom, N | . e | |
. o Figure 9 is a s;de oross-sectional view of the |
”_.;20" vacuum device in place during the step of disseoting a.
' ~ circular channel in the corneal stroma.
! Figure 10 is a bottom View of a variation of
-the:invention utilizing multiple vacuum chambers. |
R - Figure 11 is a side cross-sectional view of the
28 ¢ inventive variation shown in Figure 10. | _ '
- - Figure 12. is a bottom view of a variation of
the invention utilizing a single chamnber in the base._
. .f Figure 13 is a partial side oross-sectional
-+ ' .view'of a variation of the invention shown in Figure 12.
30 S Pigure 14 is a bottom view of a variation of -
' " the 1nvention also utilizing multiple vacuun ohambers.
_ ~ Figure 15 is & partial side cross-seotionel
: view of the variation shown in Figure 14.
— ~ Figure 16 shows a soft insert suitable for
- 35 ﬂproduoing a vacuum on the front of the cyo.
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i F an alkanoyl group contarnrng 1-to 6 carbon ‘atoms,. j)an alkoxycarbonyi

group . 25. containing 2 to 6 carbon atoms, k) a carbannyl o
car bamoy| W@ AMI0Woup - each optional I.y:N-substituted @@P’&g@?’@mw o

_aIkyI groups_each contai ni ng 1 to 3. carbon. - atons, i) a sui-phanoyl.
~or sulphanDyInethyi group each optionally Nﬁ%bbstrtuted by - one or.
“two al’kyl groups-each- contarnrng 1 to 3 carbon atons, or nj) an am no group

ARt G Y it 30 S B B R
" Rlerr], R.err]. aseckiena}’ YM@ﬂmﬂ ipheraljor outer edganof| the '9“5”!"9“ .

~containing 1 to Baiarbnaralemﬁycuﬁuxauﬂddc.&mhshubuhed 8% €ne eye "@ifing
‘hal'o; and Rierr]-is H. hal o, or:an alkyl group contarnrng 1 to 3 carbon’

'atons opti-onal 1 y18€- ~substituted by one or more halo. Preferably, pis
L0: - 80D 97/02269 ° Pzgure 20- shows a kottom view of a variaticn ot

'-PCT/EP96/02676 - the devxce which 1ncorporates radial walls within tHe -

i f d- [
o Pref e g e RRouR el {1 Sihudhl Eoardh ol She yallShr I °
‘Rerr], Rerr], EhserﬂuatﬂgFﬁmhtﬁakmxseﬂﬂcnwtions-' and niis 2. In

jfpartrcularly preferred conp £§§5§§|iltrygsdmmpgg sﬂobspﬂrtﬂaiscPoﬂi-l R[err] e
iso - hal 0,. an-al kox g cont'ai nin i& % carbgn ato ano; = .
" Rlerr], Relf], RPGF#F“ﬁxd &Q@fr gg: tiops [t the r %ﬁ%ﬁlé is 1,
~.the substituent Qeeitesi pl.aeadhfn&.kmsﬂcm chatbexr shown ;n I-'i.gu:.-c 15. '
L ' Figu:e 24 is. a pottom view of a ‘vacuum device
j;snowxng. in particular. ‘an insert utilizxng a nunber of -
o pins for engaging the. anter;or surtacc of th. cye dn:inq
' 15 the: cye surgery AR -
' '”:3' N Figuro 25 is. a sidc view cross-scction ot the
- ]devicc ot Pigure 24.-. S - - : -
- - riqures 26, 27 28. 29 and 30 dapict tn. sceps .'
_ o et using the invcntzvc dcvicc to prcparc thc cye and
20 install the ICR in the corneal stroma. .
o . Figure 31 shovs the positioninq of t.n. ICR in
- - the strona. o : :

... Description of the Invention
.. 28 - o Prior to explaining the dctaill ot th.
' ;['inventivc dcvicos, ‘a ‘shert explanation of thc physioloqy .
reot the eye is nood.d ‘to appreciate the tunctional o
. rclation.hip ot thc dcvicc to the eys. '
:  'Pigure 1 shews a herizontal caction ot the eye
'_[°3o:vewith tha gloh. 11 of the eye resembling a lphnrn with an -
. anterier bulgod sphcrical pp:tion_rop:osonting.thc_cornqaf
o1a. - ‘ - : |
i . The globc 11 of tho eye consist: of three
S :7conc¢ntric coverings enclcsing the varioul transparent
.~ ... 35 _ media through which the light must pass before reaching
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'_benzo[ b] t-hi ophen ri ng system I n. especr ally preferred conpounds.in this:

group, rwos)39m753 nis' 2, gis 0 or 1; R[err] Rerr], ﬂcmusgmﬂzu
“Rlerr] . are.all- H -and when g is 1, R[err] i's chloro' quoro,

et hoxy,__ or - cyano Most - pr ef erably, in-.comgunds in this group in which p
¥Fs 0; nis 2; g is 0 or 1; R[err] Rerr],- R[err] and R err] are all
H, -and: Wnengrsl the substrtuent R[err] |srnthe 5- 10 position of
‘the. benzo[ b} t hi mﬂuersdnmmtm;na 18. -rne outerdottamwirmms)a)f o

.preferred conpo : n
Ps 2; R[err] rrp L%%‘:g{op%%@uan alk %drctr g’r?rf cont gt;'c‘rﬁjhrre:%'lm3 ﬁg‘; car on sa:%fms
_optional Iy Whié-l!bs}tﬁ Whike W%rﬁ?@emi’@ ifalded:) hrfn sqlexa It ond

. cont.ai ni ng 1 to M fhE mr@ to [ ledmwtat itihe espdwimare or nor e

“hal o, d) an rou a hrn

“al'kyl'sul phor o7 e ot %

' "subgt [ }tju?ed by é\ﬁ:&: Yayex s d‘,hee)ttmp;mn’cf )cmaa:wbx?%rouprt?r]t ai ni ng-
1 tog. . . carbon atomg ﬂdﬁé%@%ﬂ#i} & SR YUY gnd 0 3

- carbon at.omns, h) cyano i), a gr oup “cont al ni ng to 6
~carbon atons, | iéﬁb&(y"é'h TNEEiQR ARt cjeﬁ'rt‘iﬂnlﬂqﬂkfeﬁ ofy the) Chorpihnlé,
atons, - k) - a. car Tdry B8y A6 andriaeTeEt e tptoikpay epinansily.

_{-N-substrtut * by, ontai ni

atom. 1) 48 e %ﬁ“‘ﬁ%ﬁ*ﬁ% el o SR e e SaRian Nad ye
.N-subst i tuted bylsriawelved in suspem:li«x}q Sea?cah anshiageompedation
~carbon atons, OlogMerd) FRLO. Q‘K&'&ﬁ&'?ﬁaﬂ ythe most antertidpt @i/oxim@f or

two. al kyl groups_each containi n 1 to arbon at ons: !‘é €] ng 25 " the-
_sanme or’ drfferer"-'tl"%/\rﬁ’é‘rijc ?s""°2’e %ﬂ%rﬁ] i aﬁﬁ? %‘f

i ndependent |y argrontal plamey! It is a mnurnmuhmrdﬂ;sd dorfhspomng :
.atons opti |1 |

. q_rsal kﬁos“ﬁfé éﬂﬁ?t | Y P 2, bo‘ﬁl ai?é‘kertoratecf[ﬁéﬂ' i'és

" hal g, or an‘a roupc n 1to %
substituted by ‘canter biha FinRpian ARerturgralled the Hﬁ?’elplﬂ f erFReY .

-_ corrpounds in thigize cw,tma l;suﬂil gvaﬁi& Ao TediRitd tie hlcuntirof l.xght
R L =which reaches the retlna 18. It contracts also to
.  ';&¢C°mm°dat1°n, which serves to sharpen the focus by
20 diminishing- spherical aberration. The iris 17 divides
- - 'the space between the cornea 12 and the lens 2i into an
__'.anterxor chamber 22 and posterior chamher 23. The
5ﬂ;ﬁ1nnermost portion of coverzng xs the retlna 18,
~ consisting of nerve elements which form the true
-'_2511 receptlve portion ror visual impressions
- The retina- 18 is a part of the brain arising as
V_Ian outgrowth from the fore-brain, - with the optic nerve 24
serving as a fiber tract connecting the retina.port of -~
: 'tne_brain-wi:hethe :ore-brain‘“'a.lajor.of rods and
‘30 "conos; lying just beneath a pigmented epiphilium'on the
.~ anterior wall of the retina serve as visual cells or ,
'.photoreceptors which transforn physical energy (lzght) _
711nto nerve impulses.. o . o
IEEE ‘The vitreous body 26 is a transparent
.35 ;gelatxnous mass which £ills the posterior four-fifths of
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; ikoxyzgroup contalnlng 1 to 3 carbon atons, 'or -.cyano;, Rlerr], Rerr],

"Rlerr] and Rerr] are all H " and n |s 2. 1n partlcul éd
~conpounds W@ 981#0363r oup, n.is 2, gis 0or-1; Rerr] is g&)"}éﬁg{ﬁgﬁ
~al koxy group containing 1 to .3 carbon atons, or.cyano; R[err] Rl.err], '

~Rerr]-and Rerr] are . call.H nis. 2®1MmlMMen gis 1, the

_ substituent Rerr]. ‘is in the 5-position of the . VK)97/ _
 PCT/ EP96/ 02676 . P 02269

_benzo[b] f uran rlﬁg‘sﬁiPBﬁ11¥n e%%e%?%ﬂ?ﬁﬁﬂﬁw&ﬁéFPB?°E§Hp5&Hd§‘Fﬁaf%|2°%¥oup;f . 

‘nis 2, Rerr], 16 .ndR{;néri—gtR&ertﬂ arkl fentall mauceri-shapedddgpresgion
__Conpounds of. for

| W
5 acids. Exanpl g such sa fs i'ncl ude h | oride d d
'sul phates, = nethanesuwpﬁoﬁﬁﬂﬁszlrﬂ¥r§R ﬁ#;ﬂe&t§§%h38éfég (BELaes:

~citrates, fuqﬁraggﬁvahabba9ta§ begstall1n4r@p§¢lnanmmeggacoﬂ ba:vnanesher

:n1xtures “t'her eof lncl L n I S b es
and salts:wth aﬁF gg d ﬁ%é g}é%gﬁlc aC| a&ﬁk@ug&gmgfafofgﬁ?gﬁl

“and-their salts: markedilyt Wﬁ-nht necmwmleﬁ e ve&&s‘l - @OTM3R: 2Ry dr at es)
_,10 PR t{consxstzng ot transparont ££bors pacs;ng between the

_ . ¢ ciliary body 16 and.lens 21 serves. to hold the lens 21 in
o ;o--.position and- enables the ciliary nusclc to act on it.
L - Referring. again to the cornea 12, this
outernost tibrous transparent 'coating resenmbles a watch
. glass. Its curvature is somevhat greater than the rest
o of the globe and is 1doa11y sphorical in nature. -
"'f_ﬁis-__ﬁowever, often it is more curved in one meridian-than .
'_-f another giving rise to astignatisn. A ccntral thx:d of
.?;the cornea is called the opt;cal zone . with a slxght :
'-:tlattening taking place outwardly thereof as the ‘cornea
— _th;ckens tovards its periphery. Most of the refraction
'r;205:_of the eye takes placc ‘through the cornea. :
o ?_' C Refcrring to rigurc 2, a more dctailed dravzng
- ;o! the anta:;or portion of the glebc, shovs the various
- layers of’ thc cornea 12 cenprisinq an .pitheliun 31.
o 'Epith.lial cells on the surface th.rcot tunction to
25 maintain t:ansparcncy of the cornea 12. These epithclial
" .  cells are rich in glyeogon, anYIll -and acctylcnoline and
. their activity regulates the corneal corpuscles and
.'eontrols the transport of water and electrolytes through
- the . lannllae of the strema 32 of the cornea 12.
30 . an antcrior 1imiting lamina 33, referred to as
. Bewman’s n.nbrano or layer, is ponitloncd bstween the
_';epiphilium 31 and the stroma 32 of the cornea. ‘The
- .stroma 32 is conpriscd of lamella having bands of tibrils
- ':..parallel to each other and crossing the whole of the
35 cornea. While most ©of ‘the fibrous bands are parallel to
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=-Certa|n conpounds of fornula I contaln ‘one _or nore chiral centres, and

exi st i R0 93r20768 f f.er ent optically active for ms. \Waen corrpoBﬁ'JéUSﬁyﬂﬂlﬁul a
|- cont-ain one chiral. == "~ “centre,. the conpounds exist in two enantlonerlc
“forms. and. the present invention: . inclagles both enantiomers and

. moxtures of enantioners:. The enantioners may be 15 .resolved by nethods :

- known to those-skilled in the art, for exanple by formati on of’

di-ast-er eoi sonergle sk fagd) cskowya:tm We@sﬁmiﬂ@memx‘ly A

- 1 .
T Bt ah crbomgeriof O RLY O el S o SR fod 6 44 I ﬁ‘?‘?‘%n
‘gas-1iquid or |nembranes. onﬁtoﬁ#aﬁlﬁﬁrﬂgg‘%&uﬁ%ﬁﬁcﬁ ’-‘N-Yufi/ ined from

-¢hromat ogr aphy ¢He ds€bbnal 38nahd Ofm&taﬂorwwnhmmearrpwéesmou for
exampl e 20 _ S|I|ca mnth a ‘bound chiral ligand or in the presence of a -

. Chiral® solvBnt . the GPFRede appreci ated that where the desired’ j

énantiomer is converted i The endotheliwr3€als the moskipesteriorclayerne

~separation procgduirg é@fﬁéabﬁﬂdaéﬁﬁﬂis&fﬁftbeéxﬁéw 18yéLOOEr€6lls.. tO
Ilberate t.he- deS|r enant-i Oner i eci fic enantioners.

. el
may be - h%%??%ﬁ B éEyFB%tF?%"é%ﬁfﬁ%s?gnﬁs¥ﬁﬁs 89 ¥8¢ 1y active
‘reagents, substeaﬁfﬁnceﬁva 3&tah¢s£el@rasb$v-nttheoonbyhanﬁvamﬁlugeone '

.enanti omer, into th otgg ) y c. .. transf ormati on.
‘When a conb%undc%f 3r I%Q t@%n ns mor e. t han_one chiral centre it

may
~exi st in .diastereoi soner i Eigures3 $h%W€|559é?%6¥§%ﬁe??%99%9$55nﬁ?eﬁeln

- separated by 39hls”Eﬁ@&ﬂﬁl%éogﬁréﬂcéﬂOﬁevﬁuél|eﬂhensﬁﬁﬁoﬁttbaéér(Saanple
chr onat ogr aphy:

d dual
“W.thin each pa|+nﬁ%§dﬁ§ §§pé?ﬁ? ar §1r°“3°°rﬁ§§§r%ggﬁxébggggegﬁgsp$geéﬁf -
“invention includnd prokimadstheccornearand aorpbindecical or oentvakubare

+and ”‘Xt“rf§ th?ﬁ@?fextending from the end of the support base distal
L the eye (56). '~ The support ‘base (50). typ;cally contains a -
'-7v1ew1ng port (SS) through the extension wall of the base
.to allow the surgeon to make the in1t1a1 incxszon into’
o uthe eye and to clearly view the operational steps which _
20 __take place at the corneal surface. The vacuum is brought
- in from vacuum source line (58). _The circumcorneal _
- vacuum ring (52) is configured so that it meets with and
j_seals <o the front ot the eye renderlng the support base
_ ...”(50) relat;vely immobile when the ‘support base is applied'
f_f"isa'jto the front of the eye (56) and a suitable vacuum is
- 'applied to the vacuum source 1ine (58). The vacuum _
| fﬁ:chamber forms an annular ‘vacuunm .space against the front
_fof.the_eye.- The support ‘base (50) may also have a pin’
; }I;_(goa uhich:se:ves:as_an_antirotatory device for corneal
| ?3059'centering guide (62). ’Aléd'shown'in”rigure 3 is the
- incisor blade (68) which is inserted by the surgeon 'f |
- -through. the' viewing port (55). -An incision blade (68) is
.of a size and configuration which allows the. knife to
. L enter the cornea at 2 depth and anqle suitable for later -
.. 3% .. : - -

nnmi i i
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‘WO 97/02269 _

" PCT/ EP96/-026786... ' LT pcr/usﬁmsm
Certain’ cﬁﬁbgﬁﬁﬁgsof fornula I nay eX|st in dlfferent tautonerlc forms or
as - - different geonetrlc I sormers, and he present i'nvention’incl udes -

- dach tautoner: and/or ... geonetric |son%r of conpounds of fornula . and -
© mxtures thereof: . - 5~ Certain conpounds of fornula | may exist

i different stojentdbgRbEoRsh dissectdP BTadd (¥8)Taxeae enapar abl e For S

_]exanple Il Rerr and/or' err] _are bul ky groups t : may - be
rgstricted f ot athf '5559@‘&n§ ELmﬁbre 'singl e bond or bonds due to steric-
hi'ndrance. Torsional ‘asynFégureddcshows cstbottam viewawfosupport base

; ?stgmset I ; ICI’]SI ngl&,o 1nt wg?.&gdg?lioéiféﬁ@bﬁxmévmﬂ Yn?l’ i(s2hi ﬁ¥aaae or
. )
‘. present " nve?1t i &Hﬁ?glyuaé§ 850h ?gﬁfﬁ?‘ % Iﬁi rihd® %23 48

_ onpounds .
~of .formula | anchadextupr @f aneisner wall (70) tcmznammx@enﬁae 4d€ of

formula 1 and the) repspldghelRY - BEE! (54) rmr@n&r@mm bore (sar)yibahtform
-and the present i*nvention I ncl-udes eac 'stal, forma dg_ﬁes Ehereof

15 Certain coﬂbﬁﬂﬁd§‘§ﬂ‘fﬁpﬁﬁﬁa F°aﬁﬁ‘t ® entirery B the .
'form of sol.vat éplade (66) as .is discussed ‘below. The central bore (54) o

TN :nas an atis Uhlch substantially coincides witn the axis
. of the dxssector blade. ‘The central bore (54) -is desir-
ﬂably of ‘a 1ength such that the ratio of the bore’s length
"~ to its diameter is between 0.25:1 and 15:1;. spocitlcally
} . _ie~between 0.4.1 and 1317 at least about 1:1 and less than '
"4.15_ -about 3:1; or at 1east about 3:1 up to about '15:1. _
" Preferably; the ratio is about 2.5:1. This sizing allows
ipcasy manipulation by the surgcon. . The outer vacuum ring
" wall (72) desirably forms the outside of ‘the support base'
'*.(501. Intnrior tn thl circumcorncal vacuum ring (52) may
o 2b " be one or more rxdgcs (74) which extend down to the |
"”f corneal surface when the support base is attached to the
‘guide. The ridges are positioned within the circum-
- ‘cerneal vacuum ring (52) to prevent rotation of the
N fisupport ‘base (50) during any :urqical opsratioen.
25 _ variations of the’ ridge désign will be discussed below
. with regard to Figures 20 through 23. The opening (76)
. }.ta ‘the  vacuum source line (58) is shown in riguro 4. '
. _ Pigure S shows a bottom view of corneal
.cnntcring and. fixatien guidc (62). This guide (62) tits
30 down within the inner barrel (54) of support base (50)
. and a groove (78) wzthin thc outnr surface of the guide '
slides over and engages pin (60). In- this way, corneal
. cantering and tixation guide (62) doas not rotate with
" respect to support base (50). The inside bore (80) and
35  the reticle are usad to allow centering of the support
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~for exanple hydrates and the present |nvent1on includes each. solvate-.a
it Ur eaV0 93/20763 hereof . | Lt V\A Il be. under sPEEEU 5?%9-““ i
~~conpounds of.:fornula | in mhlch g is 0, the" substltuent R[err] IS not :
- present “and aII subst-ituti:on. positions on.uhe benz ring are - |

' occupled by H.. It will also be under st ood- that the term Ph when used |n
f-ormul ae ...~ ~-represents phenyl, and Me: represents. nethyl.

Speci-fic CO”DOUBﬂSeOtSOPrﬂubﬂtItheecerne&Sand to allow making a marking

3l penzol Pt i BRE k! daoigs ph WAFREE] fBSO! 2 fmb] b 280k Geon

3 (benzo[b]furaﬁ99‘¥P§n§56tﬂFﬁy lﬁFHBQBFZDEsﬁ]fﬁPe g ro ergy _
_.3 (genﬁFgPLfgggeeﬁteredGbg dshudrthétbbhneabloéﬁtérﬁhgyandtﬂmnetion '
(o entorobenGhthL BBl rudedtay 1o CyPhACH SRl Sobyh! Bog#Bka1nes
(5-f | uor obenz 658) t AnGphts- seym;neleoaeni«a%t?rﬁhaéa[ o- chPgupEorneal o
(5, 6- d|hydr0|queaﬁ[glﬂg[?k§plazol 3- yI)thlazoI 3- yI)benzo[b]thlophen 5-c¢
bonltrlte ' once support base (50) is affixed to the front
L ';of the eye, the corneal centering and. fixation guide (62)
"'Idiiﬁis removed from the center bore (54) of the support base
. (50) and - the incxszon for insertion of the dissector.
‘blade (66) is made. After the initial incision is
-'fcompleted the dissector barrel (64) is inserted down
~°  -into the inner bore (54) of the support base (50) The
=;15ftddissector blade (66) is attached to the ‘dissector barrel -
© . 1(64) by diseector blade suppert arm (84).  As the barrelu"'
' rotates, it detines a- barrel axis. The barrel axis is
7gcoineident to the blade axis discussed below. =
. A Fxgure -7 shows the desired features of the
.20 f;dieeector blade (66) in greater detail. The blade, in
“"_-cross-section. is desirably rectangular in croes-sectioh.i
'This permite a large amount of material to be _ -
'-_incorporated in the blade and yet form a substantially e
.f;frectangular path in the interlamellar spaces of the
.'a_zsl_ corneal stroma._ The blade (66) as ‘'was shown above, is in
" ‘the ‘shape of a major -arc.of up to 350° havxng as its
- center the axis (65) as shown in Figure 7. The blade’s
B :major arc is in a plane perpendicular to that axis (65).
“ The blade may be tapered on. its smaller edge as is ‘shown
N 30 - in Figure ‘7a and indeed may he of any ‘convenient shape
' although we have £ound the two noted cross-sectional
shapes (i.e., reetangular or hexagenal in vhich two
_-fopposite sides are longer than the remaining four)} to be
- --preterred. "Figure 7a shows the_cone angle (67) of the
'35  dissector blade as is discussed below and the diameter

i Isiiiﬂt ﬁii'ﬂilillllﬁlaced

-'i?_--Rece'i.v_ed_'_Time_j ;i IZiAnt.11i12;'ei. '_’.Printliime it .12tlprr11;51:
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. PCT/ EP96/ 02676 . AT and
' phar maceuWQ %% W‘éccept abl e salts ther eof _ Prajlugg:’e/g?z“ -
~inventi-on al so-includes: phar maceuti cal ‘con |t|ons conpr|3|ng a’ '

i[therapeutlcally ef fective.amunt .of a comy 1d of formula I. or a sélt
~t her eof - together 5° with:a pharnaceutlcally acceptable di | uent or’

carrier. - . (69) .ot ﬁki‘qiiié@%B%'Bihasr(eéhe LTS dﬁiﬂéﬁ!ﬁﬂlﬁpound

dénotes a conpou

t _t her eof erapeutic
use, the active mmmww@i‘ maﬂﬁnﬁfeﬁ’w&.ﬂq %ﬁ ally,
;1parenteral|y or disserddy pavrafler(®a)y orally. Thus the 10 therapeutic .

compositions of the presenid gy 93 %*raakeotmaé%ﬁa%ﬁ%ﬁ& hade

~known phar maceuti cal conposi or ora ect al ar ent Jopical.
_adn1n|strat|6n Sﬂ?ﬁﬂ#ﬁuiﬁhliﬂﬂ)l}‘aé@eﬂ?aﬁPﬁiﬁa?r?ﬁ SR ¢ uge in
such - cormomilmara wﬂid Hladen suppokt arn (84 pto rthw . pIHrm of

“ponp05|t|ons o éﬂe f%ﬁpt(ég} nay be a value of 0° to 90°. It is
T o _preferably betwaen 0° and 80°, more preferably the angle
" {g 10°=50° and most preferably about 34° (+ 5°} to the
”_'110.:'plane of d;ssoctor blade (66). This angle results in the
o "dxssector bladt support arm (84) “being generally perpen~
d;cular to the cornea when it is inserted into the
. ;ncision p:ovid.d for introduct;cn of the dissector ‘blade
© ' (66) into the corneal stroma. This. angle, although net
';-15j;-absolut.1y critical, is desirable and has been found to
' ”*ﬂ.]jprevnnt ‘tearing of tha opiphiliun during ‘the corneal
',?opnration. ‘Tha 1cngtn of blade angl. support arm (84) 15-?
" sufficient: that the entire dissector blade is visible
o f- through the top of the dissector barrel during use--see
+.20 _ Figure 6. - As was not.d with regard to Figura 3, the
© T guter. dianetcx ot the dissector barrel (64) is the same
'f as the bore. (54) of the base (50) | The overall rolation-,
. ship ot the sizes of the dianntlr of tnp arc (69) of the
. _blade to the length of the dissector barrel is desirably '
25 chosen so that the ratio of that length to the are
' :dia-n:cr is between 0.25:1 and 15:1, cpncitically between
.-0413!!:!11. ltlnstaboutl.landlulthanabout'
©'3:1; and at least about 3:1 but less than 1S:1. Again
.7f~th.l- ratios allaw sase Of nanipulation by the surgeon.
30 The diascctor bladn (66) has two other physical.
' "“paranct.rs which va, h.licvo to be important to the
'cttnctivc op-ration of the support base (50) 1n providinq
. an interlamellar channnl 1n th. corneal stroma. Upoen
’ "rotation of. the dissector barrel (64), the the dissector
*35f blado (cs) nust move in a path which is substantially
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niay contain. 0.1-99%. by wei ght of actlve conpound. The. corrp05|t|ons of the
| i nvNQ 9320 'éﬁf3e general |y prepared |n un|t dosage form FPETA/RN P4

" unlt dosage .of - active ingredient 1-500 ng. The excipients used in
-gthe preparatlon of t hese '_ .. conposi t| orT§- are the excipi.ents known in the
pharmacist's art. . - ' : Corrp05| tions for oral adm ni stration are
“the preferred con nosi tiops. of the lnventlon these are the
- phar maceut ical BHf f or® ﬁ%hi%d?ﬁrﬁg r%‘?? o?ratl? ? &'e% tré’o

- capsul es, - syr upeééahdl&qibdmvu mimmmsinummpl ehlmellar used.
~in the prepar atg;sm:ofa a&ww& m@r&éfﬁ (Cé DESEE Sups NG¥nabint he

j..phar nmaci sts- art,, l ets repar ed th active c ound with
Can “inert ‘Hi"r' ttgﬁc# ‘g?’élw f)ﬂé\{ &P‘Ef@“pre@eﬁc&ng ance
~disi ntegrats ng wgensliowh oin 2£gurex‘ar¢teammm'ar chrholrlﬁllawrcmtbeg

oo et hos REERMESLRE BRI L o pnich g BtFAdCLIE ThaTUE O

 those skilled iaxisme(63) %1% IOrms \Ene GeRter Rf Yingat&Ebsi the conpounds =

_..of .+ the pr esent mvgﬁip&lﬁycﬂléa&ﬂsa pf(drpligobr@gepggyyded
_'Wlth enteric co Q# thods ¥ le b élse of _
 cel lul ose acet fﬁ%{?ale S PRFRits %’I‘ ‘&)%?C'é%ﬁ f% Bard or @ -
‘soft- gel atit capsml €60 pmam:mangcnmutwmmmnel toV\thh or = -
Wit hout .added gf%d-&if tfouﬁ&yiﬂetﬁé%ﬁé’ai)ysﬁﬁéﬁlf”“ﬂ@'oéﬁﬁe tiﬂ‘?ets an.d.'

- desired, - provi- enteric.coatin N a own_manner
capsul es' .~ DAy RPnSRWFER | VREA %%‘Y’}t%??’&eﬁ ACRRNIRNYOR HEUGR | ve
conpound. . Ot hervariablesomﬁoehé | geométry 0ol tielnfCR singtaDled hctivdesizer

exanpl e, aqueOUéfSﬁge%; "inq Ene CORLEHT| P LUErESLIYE SQUDAIGS. I N o

aqueous medium T eSence a non ng agent such-
. as. SOdI umk%r boxynet hyl ceFigmses, 7’&@“@?9 %%%e‘h%ﬁcﬂssu‘ed tip .

;confzgnrat;on of the dissector blade (66). We have found
that a. comparatively blunt but rounded devzoe will
. 'provide an intrastramal channel falrly precisely in a _
.. . constant depth within the . lamella._ sharper blades have a
“fZQ,H_tendency to cut through the lamella and produce a less
o '_desirahle 1ntrastromal channel. '
. Figure 8 shows in a. cross-sectzon the . step of o
'creatxng the incision in the front of the eye using knife o
. (68). 'The support base (50) secured by circumcorneal
25 - vacuum ring (52) is in place as is the corneal centering
| ‘and. fixation guide (62). The knife (68) has been brought
.doun through the corneal ‘centering and :ixation guide |
_(62) into ‘the opithelzun and the stroma of the eye (56)
. T ~ once the steps of centering and initial |
"”fleso;ffznciszon are conplete, the corneal centering and fixation
; -.guide (62) and xnife (68) ‘are removed and the step shown
"1:in Figure 9 is carried out.. ' .
L In rigure 9, again the support base (50) is in
S 'nplaoe on the front of the eye -(56) secured by the vacuum-
'f~35j1 in o;rounoornool vaouum ring (52). The dissector barrel

" This Sheet Has Been Re ﬂ
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.:MD 97/02269 - o _ - :

' PCT/EP96/02676 :

~ cont ai ni nva 93420pEund. of t he present i nvent ionin a sui tabl ef'qﬁlc}ﬁga@@‘bl .,
j;for exanpl e -~ arachis oil. : SO|Id oral dosage forns may
‘Be formul ated-in.a manner known to those ski4ted 5 in the-art. so as to

- ‘gi-vé' a sustained rel ease of the active conpound. Enteric. coated, :
sqlid oral. dosage f'orns conpri si ng canposi-ti ons - of t he present - |nvent|on

. may ‘be .- - advdﬁ%hgbsﬂénQdﬂ*ﬁﬁﬁﬁﬁﬁf(hiﬂﬂwe(ﬁéﬂuP§ dEst hewer(#nd t$npound. -
- Various mat eri al §ntroduced Oin€x AHN Griled! lbdverdd/ ChessGpporttlabe psepent

as. coati ngs, i y ral
-~dosage. form For&ﬁgaﬁ'rgsém bfgg Jo# %ﬁ Idist.}l%:c%g gggglkr%g mig;o&ge.%row ded.
vi th enteric' coaihhgsthy #mﬁﬁwﬂ¢nﬂﬂkﬁﬁsdqﬂingeﬁaﬂpﬂé¢9yshﬂ§nu%% Bigure 8
- cel | ul ose- acet at gnahehal @i eeddeko madwdil0 e mxhdrmhhyhsehlulm |

~pht hal at "

fgoftagglgtln capgﬁFegztgﬁﬁgéfggi:fg;fﬂgyﬁﬁ?‘&iglshguéao£° é§2¥ £ ﬁ@iﬂ o
‘Wi thout added exsipruher chamnek qr rantil dhe d naycser sadepﬁnew@am
~conventi onal - neapgsfngeathes cid thedyticniadae Lhtentrai dy&oal Fagener a

20he T TEoERRAGR vodla Ui ol Ueha i 1 e ToTTMIaled
o .10 . .+ The. dissector blade is then rotatnd inan
e ZT.oppolite direction S0 to remove the dissector biade (66)
'{:frron the channel it has just,produced. We hava also _
- found it desirable to complete the interlamellar channel
. by using another diss.cter barrel which rotat.s in the
15 opposite diractxon.-- _ : -
- - The ICR may be introducod as dcscrihnd bclov.
o _ Th. circuncorncal vaeuun ring may be. produced - 3
7 in a varicty of dosirod arrangements. For instance, in
N f,;Fiquros 10 and 11, a multi-chambered device is shown. 1In.
... 20 Figure 10, :a bottom view of the support base (86) is
' found. - The- circumcorneal vacuum ring is made up of three -
. distinet chanh.rs (aa), each of which are conncctnd to
L the vacuum source line opening (90). This variation is
- desired vhen additional support is needed between the
25 . outer support base wall (52) and the support haac inner
. bore (94). Bocuusc the forcs ‘applied to the eye is
e{preportional to ‘the area lubjoctod to vacuum on the frontf
of the eye, this varittion can be used to additional area
- 'under vacuum to the device without trauma to the eye.. as
30 may be seen in rigurc 11, the. varioul int.rior walls (96)
- }5ar. of a dittcront height allcwinq thcn to conform to thef_.
:ttrcnt ot the eye. - ° : :
B tigutos 12 and 13 show, rnupcctivcly. a bottom B
... . view and a side partial crcss-scctional view of another S
'_'.35_;”var1ation of the support base (98) in which the
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“Known ﬂethods to glve sustalned rel ease of the active .conpound. . -

;cquU|d ngb3gm@ﬁge forms conpr|5|ng conpositions of the: prepgnwusmwgmnuon
“may 20 ‘be an elixir, suspension and/or syrup (for exanpl e, -aqueous

suspensi ons. contalnlng the active .cogpound in:an aqueous medi umin
~the presence of a non-toxicC - suspendlgg agent [ such as sodium .
_ carboxynethylcellulose] and/ or 0i |y - suspensions " - - containing the actlve o

~conpound In a sy am ﬁ?&?iaﬂ&ﬁ I:ixﬁ;wdwé rEH@ ggpﬂée%ndéﬁucle

- 'sunf | ower 0|I]) one Of nore

qui.d oral . dosage forns also
“sweet ening 25 %1 51 oS PDIAHE t;fr‘é'te’r]v]aﬁ‘ﬁl %r*b@‘ﬂ'! ne BUWes
“thereof. .{as shown iﬁher.’egnrc/es ca'srpcnmd Ny Hee dulitre!| kewge |a1td) o

jgranUIesimﬁth i Jay. beV

- ngest ed - di r'ecﬁ y%y qﬁ;e pat- |%e?ﬁ %:}E?f R cFBa:gaz bo%e%@b a Sul tabl e. -
iquid-carrder: Ihe cnperd %f &£he, sigsegtorrharegl onyriehugwgh nay
contain disint Gﬁiarﬁﬁé fﬁemampm axim@m iprdductiore Bebtite inner: )

ST Y PR S ALY, P A ' 6 i ©

. Preferabl y eactchannele ngetis: ttmemg@esmw nE0Qjorand rthe oracwamt 1 rrg

35 'to about" 1_%& e c&iéﬁﬂi@%ﬁbﬂd&ﬁ @%cma&a@% & my (for

_fﬁéﬁggtﬁd 10 OPCA¥L9 é%igh éltsrggaznstrghe eye.3 St pégt gﬁ%é“}i&%%,
; - -as is shown in Flgures 14 and 15, is a. mult;—chamher '
"'device analogous to tnat found in Figures 12 and 13. The
device and added upper chamher (104) allow the vacuum to
B .j*jmcre easily c;rcumnavigate the cornea. A
15 - Figure 16 shows a side perspective cross-
o f'Scction of an insert (101) which is suitable for .
_;'-1nc1uszon in the ‘lower cnd ‘of the support base. This
'ﬁlnsert has a support ring (105)  which. may be mctal, Stlff
L 'plastzc or other suitable material._ A ruhber seal {103) .
20 'rwh;ch tits aga;nst the edge ‘is bonded to the support rzng
- (205). The support ring may have holes (107) inserted
therein so to allow vacuum access when the insert is
L .placed 1nto a support such as that shown in F;gures
. 20-23. | B -
o250 Figures 17, 18 and 19 show three variatzons of
. the surfaces which are desirably used as the surfaces
_which meet the cornea in the. circuncorneal vacuum r;ng.-
:Specitically, Figures 17-19 are partial crcss-sectlons or
. the vacuum chanhers showing various edges of the
30 acircumcorneal vacuum chamber where the edges meet the
L surface of the eye.. Specifically, Figure 17 shows a
“"varzatzon in which the circuncorneal chamber (104) has ‘an.
pcouter surface (106) which is disposed at an angle J such
' that J which is the angle which a tangent to a patxent'
35 ‘ccrnea would make at that poxnt. Similarly, anncr _
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-PCT/EP96/02676 ' o -9 - _
~-Conposi ti avio 98420763 | ‘nvention sui tabl e for rectal. adni ni st r aPCHUSABHRHe -

. 'Known pharnaceutlcal forns for such adnministration, for exanple, = .-
‘suppositories with hard fat, = - - sem-synifgiic glycerlde cocoa butter
and/ or*pol-yet hyl ene ‘gl ycol bases 5 : Pharnaceutlcal

.- conpositions may -al so be adni ni st er ed parenterally (for © . exanpl e

~.subcut aneously, i almnhensc«lgsl 308 )ntimadartmalt! snasdgde xnsuaheﬂmslt;né such
‘as. - - byinj ecihﬁ&a&%“a nddid Yos) nubtﬁak&@umsaha&nﬁewnyahwsage
forns for parentera

n1antrat|on E or exa steril e suspensi ons
~.in aqueous and/ oraﬁﬂ'?‘ﬁeﬁ‘% BRIt Ry SoF. i | & Wﬁné’f nCRe; Yapue.
:sol vent's, pref er athsmbeot (104) \has amhoutierosrouhdeticchanbaricedge (110) and.

patient). Pargnteggal 1ﬁeéég§h£m 6 Ra.08hCuhiencdal E%ifié”ﬂxedbﬂ%n

. mcro-filtration and USIqﬁLSSUIt bIe ster|I|S|ng nts_[suc
“ethyl.ene oxi de] ) . tpt YoRiation AR gHEe 131 + Ko *98&?
_pharmaceutically eseewthbbeundbuuamN&a&uuhahborfcdgpaxemzprehich is

~admini stration ma iéh£F” I 0Sa0 :

- -anaest het het i cs| *gﬂfv reserv |vel!‘;"'ﬂ.'t(i ?g% %ﬁ Eh S, an%i m xtures :
~thereof . ParenterﬁPbﬂﬁsashﬂ OPFANRA, (PT cut 9FOFBE Fﬂrgﬁ?¥a£N%;EEQWIIe
~ seal ed. cont auuerswhéoinwrﬁﬁmmdgs (and/)oulsvaal a)-miur shapalse. To

STTTCR 1 g the Sont ey PRSI, MARAE a1 el LGN 02"
under reduced - rzng;esgqﬂethe support base may be nade of a variety of
.7 materials. including various plastics, n.talc. and pliable_
_ 'g-materxals such as natural and synthntic rubbers. -
15 ' The preferred variant of the circumcorneal
o .vacuun ring contains a numbar of ridqos or vanes which _
serve to help provent rotation of the support basa during
. the ophthalnic operation. There are a number of suitable
.- . ways of introducing luch anti-rotating features. FPor
20 instance, in rigurc 3, short ridges (46) are included
o .. .both in the inner and. outer walls of the circumcorneal
_ vacuum ring (52). The lovar terminus of thess short
" vanes (46) Test against the cornea and after vacuum is
AR - applied to the. vacuum ring (52), the cornea is drawn up .
1 zs'f'into the space surrounding the vanes (46) and the vanes
- . prevent the lupport base from rotating.- rigur.s 20-23
 show other versions of vanes suitable for preventing
rotation of the support base (50). Figura 20 shows a |
bottom view of support base (50) in which eleven vanes
* 30 (116) are interposed within the circumcorneal vacuum ring
| _ '.(52).' Al is shown in partial ezos--section of the
S rendition shown in Figure 20, the vanes have several
e identifying t-aturcs. ‘The surface (118) must noct the
. _  surface of the cornea after the suction is appli.d to the
'-1”:35,- :ing. Therq_are pathways variously_through the op.ning_

L
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20 > 7 . Pharmaceutical conp05|t|ons may. be adni ni st er ed- ‘nasal Iy in
~known .. wo 93/gdwesnaceuti cal. forms for.-such adm nistration (fmr/ejsasmseu _
'sprays, aerosols, nebuliseéd . - sol uti ons and/or powders). Metered dose
 systens known to those skllled in the art L&QL ~ exanpl e aerosol s :
.-and/ or ‘i nhal.ers) may ‘be-used. 25+ . -Phar maceut-i-cal conpositions. -
'-nay be:admi nistered to the buccal cavity (for : exanpl e sub-lingually)

i'n’ known phar MacE@d)y adnd otiie $tub Wil a(dz) Whish Alidwithe vacuexaed! e

"stow di'ssol vi ngsl§1 féém&ih?&& W@m;rfﬁlﬁf&}%e&%ﬂfaﬂiﬂﬁ% t?: gns

" ‘past es, - nout hwa rrnses an

" for ‘topical adm%%ﬂ‘bﬁ‘i‘w rﬁ!ﬁwm Ehatfeld eixgunterence of the
~phar macol ogi-cal | o4 siser iedD Okiclium fclidithd £5 ertie | piaidyd o2 chéper sed

S heL LT e SRR 2 S YA M AR g ek 1o
conposi tion may dmigiephs eMbltiple pcuwn BRets)rH'mtam | gndicotiver
ChTornS ves! P SShiel SElbE yr ipRpARAS Hidlds 39 snpyfdeple o
" \WD-97/ 02209 ;;_another variation of +the. vacuunm chamher vane (126) also
;[PCT/EP96/02676 utilizing a-stub wall (122) to- allow vacuum- distribution.
B --_.3:10=1jThe vacuum chamher vane (126) uees an additional slot -
""%“T'(lzs) to. distribute the - vacuum. - once again, however, the
*f;lower surface of the vane meets flush with the eye and-
. forms small indentations within ‘the cornea once vacuum is;'V
i -applied.-' . o ' ' -
_15_,” . o " Figure 23 shows a. variation in concept for vanef
t_' -shape.. The variation, instead ot providing for flat :
"lsurface against ‘the cornea. 1nstead is stepped in such a
way that small points (130) which are cut into the vane
o -t(izs) engage the cornea ‘when vacuum is applied to the
.20 device. Vacuun is ‘distributed th:ough hole (120) and in
dhdf.the spaces formed between outer wall (132) and the 1owera*
'-J7vane point, the space between the two vane points {130)

- -and the .space between the upper vane point (130) and the
“_;=_“inner wall (134)- R : : |
'25iut--- ' 'Figures 24 and 25 lhow another variation in
' .~ "which an insert (136) containing a number of pins (138)

. may be’ included ‘as an. integral portion of the support
'*f'hase (50). ?igure 24 shovws . a. bottonm view.of the ring as
.. it is placed within the bottom portion of the support o
i'-~39j',base (50).' The insert ring (136) contains a surface
o .}(140) which serves as the inner wall of the circumcorneal
__fjvacuum chamber (142). “In this variation of the j:_ _
in,invention, pins (138) extend for a short distance throuqh
... that sloping wall (140) so that ‘as vacuum is introduced
'~_t~ 35pi=into chamher (142), the pins engage the eye and penetrate
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e 5 _ potentlal transdernal accelerant ‘such as di.nethyl sul phoxide or L
;_propylene glyco - Alternatlvely the. actlve conpounds $ﬁ rsed .
Sina pharNﬂ%é&@F@@lly acceptable ..~ creamor oi ntnment baggﬁv gggﬁg S
—.of ~active compound contained in a toplcal'- formul ati on:shoul d be- such f

t'hat ‘a therapeutlcally effecti-ve anount of “i%e conpound is ‘5 delivered:
"durlng the period of time for which the topical fornulatlon is intended to

ey aiso be ad ot hert aigrance inss, Wi SHRRACIoogh LHeRE SPERL dayention

.external source, alse inalnde slotst (ADN RS Aldowsthe !Qcméll ﬁ?oh?a source |

- of Ithetcgmwund akaefﬂg&%wlghéifubm'n ral)?utalznio ﬂ.ﬁﬂswlﬁmﬂdﬁit more -
“inplanted reservoirs _ containi e c npaun e S :

- continuously - regP%FEQE%d fﬁﬁh éhgég “a dginﬁ}gg#é ﬁ% ¥h may -
“be (a)-liquig suehanﬁan withxnsthaman#&:tﬁ;'ﬂﬂﬂfapnoﬁflﬂ“appnhrhﬁzeuf$%hjIy ,
acceptabl e -0i]" ?ﬁﬁ@ﬂ“{'ﬂ z}ocﬂf’ss-sectidﬁ li%eﬂ‘iﬁﬁbcelsmmsl Dst dadmer M -
-of a,very sparing Py wat er - sol ub ative é gg ﬁaﬂggé

salt or (b). solumﬁlsnﬁef?a?mm‘aﬁﬂi‘rﬂﬁ%rﬂfe Bﬂ PF% Fape ﬂ% %
~-synthetic re5|n_thmangcﬁﬁbzrcetnedcﬁltOﬁaﬂ!mnﬁcunartbﬁbeﬁlqpaéean the
. support may be  gapg gaﬁhﬂaheab%'a amtﬁhﬁumzauamhnoo;mguﬁﬂaoma series

-of -several bodies"eac 0 art f :
- delivered. e aﬁﬁﬂﬂ?eﬂfzécfpg P% ngbﬂﬁﬂf ally g@@ngggﬁgaﬂaéﬁ?grnal'
~ source shoul d be chamberhwal: {hé4nphsitshoun ﬁmmnecmenn!-nor gupe e .
~conpound i s del i y&r vQVSrsguﬁfﬂgsﬂﬁﬁidik(ﬁ iﬁ %ﬁm been ohs.rvnd that some L

. fornulations it may be benefl Cl to use th yungs, of the present d
invention’in -t he thdsneenth HPFFE Eﬁ“ﬁ%§y° Iq , trapma, Wiph Muaed

jobtalned by’ f|Uldn this invnntiv. device with an appropriatc amount of
| 15 vacuum.’ The trauma is seen to be even less than that .
. observed with vacuum chanber outer walls (106) such as is
| _'.shown in rigure 17. : : '
R These conhinations ot vacuum chanhers, vanes
. _and ridges within the vacuum chamber, insert. rings with -
 20-  and without pins, all serve to prevent the rotation of o
" . the device during the ophthalmic operation for which this:f*
-:-device is intended. turthorno:e. the use of  the insert
-;'jiring helps to: prav.ht twistinq of the corneal surface o
o _' auring 1nscrtion of the dissector blade, as explained
23 below.. - -

L :"' Pigurcs 26-29 shaw thc procoss to: using the -
. :.":c0lb1nation device. '

- id A *, o rigurc 26 show. a, conhinntion of support hase
?3."'(50) and corneal contoring and tixaticn guide ((62) placed -

" _on the front of a _patient’s eye (146). The nuzg.on
| cent.rs the dovico on the eye. using reticle (82).

) _this point, vacuum has not been appllod to the:
$ 35” -circuncorn.a1 vacuuﬁ ring (52). Hovevar, as soon as the
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g-energy n1II|ng 25, RE ... In the conpositions of the present: -
“invention the actlve conpound may, if°  desired, be- ass
ot her conﬂé@%ﬂz@@har macol-ogi cal |y active ingredients. . P&Mﬁg’d&i#h

present i nvention also conprlses t he use of ﬁ?conpound of - fornula | as a -

30 ‘nedi cament . " .- - The pharmac®t?Tcal ‘conpositions contalnlng o
‘a therapeutlcally effectlve anount .. - of -a conpound of formil.a' 1 may be
.used to treat depr n,.a ag

g-,schl zophrem a), 3?‘3%@ g%;iiy%r&%#eé;%%e%‘ %&é‘.a I\rgcrxgﬁ S pl ﬁgeas

.35 cognitive d|sb!d!h@"nﬁiah54§ﬁﬁ¢sﬁlh h YaGuuB SEMERE; A “Beﬁéﬁ?al

S schaem a,. . . TﬂhSﬁéﬁ“ﬁ eﬁnw&m&mm dur knpamni. C ahbacbsneamm al

fiEE?PE%SG/SSE;gg d'gﬁﬁgfiﬁgaggd fixatzcﬁ“&&iﬁﬁp%%gg ic then reched frcn-c.
' 5 .'suppcrt ‘base (50)., 1t nay-. be observed that within '
”“circumcorncal vacuum rzng (82) is a slxght bulgxng ot the
"' eye.' This bulginq of tha eyc contacts the vanes thhzn '
: 'tne vacuum cnamber, such vanes are discussed with o
° - relation’ to Figures 3, 4, 20, 21, 22 and 23, and’ the -
10 ' insert ring shown in Figures 24 and 25.  This contact .
o ' awith the van-s nclps prevcnt rotation or other novcmant -
of ‘the ‘support base (50) . Once the snppcrt base is
Gfirnly affixcd to the aya, ‘the lance (68) is brought
, .. through the window in the support base to produce a snall
5,15 N'xnc;sion (148) in the cornea. - The incision cxtends
' through epithelium and Bownpan’s membrane and is
;approxxnatcly 1-2 mm lcnq and about 0.2 mm dccp. The
 incision is on a radius of the cornea. A small spatula
.. wnich fits into incision (148) may be uccd to make an
- 20  initial scparation in the inner lamellar layers at tnc
. ‘bottom of incision (148) within the stroma. This
_H_”i:."taasxng' of the lamella will facilitate the insertion of
'-'{_:the dissector blade (66), It should be noted at this .
_;ﬂ-poxnt that thc -large viewing port (54) prcnctes ease of
| - 29 ~fvicving for the curgcon onto the cornea particularly when
' '_'uscd 1n conjuncticn vith thc larg. ID bore of the support
'-"bau (50).. o
) rinally, disscctor barrel (64) 1- intrcduccd
o inte the support base (50).' ‘The dissector bladc (66) is
- 30 '1ntroduccd into the cornea through incicion (148) and
' ' turned until dissectcr blade support ara (84) nears the
ineision (148). When the support arm reaches thc o
'-j,incicicn, the rotation of dissector ba::ol (64) and
o " attached dissector blade (66), it is reversed and the
--f'ss " dissector bladc is'bacxcd out of the inner subsurface
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- -anor exi-a non- i nsul in dependent di abetes mellitus, hypergl ycaenia, or . -

. stress |worﬂ?ﬁ%ﬂ763-- - beings. Wilst the precise anount - of MIUSM!OWund
_adnini'stered in such ‘treat nment . -will depend:on a_ nunber of - factors,
foor exanple. t he age-of ‘the patient,; the segowi ty of: ~the condition and

4t he- past- nedical-history and al ways lies wthin the sound discretion 5 .
- of the adnini'sterin £F2y8| ci an,, the anount- of active corrpound admi ni stered -
‘pet day i's uﬁﬂt i hampErmaedy effheavacwm aSS(tlhmg efisesh in

e S'sé'eét‘““‘ umsot pas (500 1 vEcvdd Wb NS Gydl® Saike the |
. u
.10 formula 1 ‘?ﬁé%é%‘&f‘iﬁe‘%f ‘W(f&gﬁ?é‘n i dz%p(r i on,
canxiety, W%M(WGQMQ thehiintrestricaal tchaimea dysdd nesia,
~obesity, drgig qs%diidém,desuabryua 3 omgig e/ BRI adlld U BT S
- disease, .senile gerrentlgl g reb - |scha can ses Ive- CO%{;CR
behavi our, panl - Fhependss _
-anorexia, non-i(Ea)i rn!}en:mdﬁntncﬂ M@ﬁﬁﬂﬂi@l&s RdpugsedrdN &ned’ 15

stress In- hurraz,%ied discussed above "The present: i'nvention al so provides
.a.method of. tr I ng depre55| on, anxi ety, , psychoses (for exanple

._--SChI zophreni-a), tardive & riéﬁ{%lti&!‘e;hatsy be@mglea@dnm&omd drug |
- abuse, coguiti eeaﬂpaqrﬁe@ Arfletil Getaind Santhe HAViNG lzg s@ﬁr &bra'
© 20 ischaem a, %b§:e5§ Co?éﬁgsl ve behavi our ni c attacks sdci a
_ phobi as, . eatin AL ERFOTRHEE VA onss and, egay; o
" di.abetes mel'l'i mcmﬂmﬂgl Jheaareld within thasslcep& iof Wﬁm%nvml ch .~
conprises.the ad loBe 5}-}}% e | ffecti eam)unt of _'
a corrpound of fo@dil @tﬂoéyah %‘ﬁa nt g’%ng%%%qﬁeyth’? scoﬁ %% the _ '
| appe nded claims. It is applicants' J.ntention that these ’
13 . equivalent variations be 1ncluded withxn the scope or

. this imrention. ’

20
C2s

30
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75

_ _ Processes for the—prebaratlon of .conmpounds of -fornula I-Wwll -
-~ now be descr The processes are preferably carrlﬁﬂﬁgykg
nfatnDsphe WQ9 %a&g?ure S © . Conpounds of formula: | ghB?ghared
~'hy dehydration:of -a conpound of -xs'ﬁ formula 11~ 30 _ Jerr]

1 97/02269 . .- . . =21

o AR e B a o are WUBFILNRION"
- A

" :de:‘ |Cned Rl[ﬁr[]he%@]@f&% ]ogﬁ[ gk{’hﬂ(@f’r] fgragxagp?reeacet ic or sul phur| c
s;aCId at. a tenperature i'n the range O- 200[err]C ' :

o 1. A dissector blade assembly suitable for o
_ torning a generally circuncornaal intexlannllar channel :
'i_f¥5f;.in an eye conprising.- ) -
o L ' a blade ‘having a cross-sectxon, which blade is
7-in the form of a major arc having a diameter in a plane
"about an. axis perpendzcnlar to tnat plane, havxng a
R ;,;dzssect;nq end and. a blade support end, and
. 7410 . ' a blade support attached to the blade support
' end in which the blade support is at an angle of up to
-;'.about 80‘ to thc planc o! thc blade.-V '

Lo o z. ‘The hlado aasenbly ot clain 1l additionally
'*is-*-conpriling a generally cylindrical dissector barrel
' f-having an axis substantially coincidont o . the blade
" axis, said barrel connected to the blade support and
’*having an inside dianntar and an onttide diamcter.

ae o .i: a0 A disscctor blad- asscnhly suitabl. for
' _?rorning a gcnorally eireuncornoal int.rlannllar channel
Z-,in an eye. comprising* . S -
T . a blade having a crosa-soction, uhich blade is
S ,sfin the. form of a major arc in a plane about an axis |
26  perpendicular to: that plan., having a aissecting ena and -
oo a luppott .n" | E _ o -
o a blade support attachcd at one end to the
o blad. -npport end of the bladc and at the other end to a
o '_diooocto: barrel having an axin -nhltantinlly doincident R
30 to the blade axis, and : : L
T . a g.n.rally cylindrical dicl.ctor barz.l having'
coa hlado cupport cnd,.a viewing end, an inside. dianctor,
~ an outside diameter, and an axis subctantially coincident
f ~.to the blada axi-." - - - -
35
T —
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'”preferably I n: the—raﬁge~26—&56ferrTfT 5. o Cbnpounds of fornula
11 may lwomsmssd conpound of fornuperhiié9s/es2ia
ferr] o Ih whi mm ﬁ?“ﬂ Hi IIi}e as- herel nbefore defined, with.a
~Tconpound of fornul - [err] -
<« n-which Zis a Ieavrng group, for exanple a hal 0" such as bronD and A,

Rlerr], R[err] , Rlerr] -and -+ are . as hereinbefore defi-ned, at a
“tenperature in the range 40- ZOC,thr Hlade mssenblyesncdadin 3 in vm:.ml wohvel |

_for exanple et ﬁwqr@ufydm AP R EObrdhA ol o Oftnexa"rp'e.'
pref

l~15 . acetic aci eatlng erature in the r
| .20 150C o ane. of the .
:lS'V S “-_S; The blade assenbly of olaxms 1 and 4 in
' _wthh tne blade support is at .an angle betwoen 10° and
'50°. . , .

I : 6. The blade assenbly of clain 5 in wh;ch the
';__}io;r blade support is at an angle or abOut 34° €3 '5). '

R _ '7._- The. blade assenhly of claims 1 and 3 in
".elwhzch the ‘blade cross-section is rectangular or is
_°.hexagonal and havzng two opposing sxdes of the. hlade
15 whlch are. longer than the £our rema;nxng sides.

_ 8. " The blade assembly or claim 7 1n uhich the__
':cross-seetxon is posit;onod suoh that it forms a cone
- il_,angle of 112° (+ 30°) ' '

R ”'.érf” The blade assembly of olaims 2 and 3 in

) a_wnion the dlameter of the. a:o of the blade is 1ess than
"f_ttne 1nslde dlameter of the dlssector harrel._

-:;fzSFll o -£1o;- The blade assemhly of claim 8 in which

-{'substantially all of the blade may be seen in the v1ew1nq -
"f_end of the disseotor harrel._ '

: : 11. The blade assemhly ot claims 2 and 3 in
.30' which the ratio of the. length -of the disseotor barrel _
.~ along its axis to the diameter of the arc of the blade is
~ between about 0.25:1 ana 15: S

- 12. The blade assenbly of olain 11 in wnich
'f_-;s,e the ratio is between 0.4: l and 1:1.

niiiim‘iiirfﬁri‘ i
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('l‘J.-IU) . 11'96 20: 26/ST 20: 05/NO 3760435610 P 35 o

-Jdﬁﬁ%buhds of formula I nay also be p[;pared directly by reaction of a
“cmmmmdoffmnmalH wthacmmmmdoffmnmaIVatatmmmaUMelnf-ﬂi
- the rangew0 93/20263 0 nal Iy in‘the presence oPCHUSI3(Q3214 or. -~
gxanpl'e acetic aCI d lel""mulmm IIy |n the presence of a solvent, for
Lexanple et hanol , outcisiol aicn 6f the =23° internediate of formila I
preferably by heatlng at a tenperature in the range - . 20- 150[err]C

.'.-_:ggnpounds of formula. Vi nl\glm cji;hg %@g/%ﬂe oF %157 19V i %r).'c%n Of a

conpound of fornula V
PCT/ EP96/ 02676  the ratio is at least about 1:1 and less tham;;bout 33 1..

~which A Rerr], R[err] ,Rlerr] and g are as herei nbef ore defined, with a

~hal ogenati'ng agent, -for exanp i n ch 2%

* phenyl trimet hyl armoni um tr rlﬂr'or#g@ %$33° ?,%ye % ﬁq‘&"o% n yhigh

't enper atur e’ isn 't icher ragdo0igs0atcileisti aboye hre Mk daxs £han abOSRSI uSnd..
for exanpl.e tetrahydrofuran preferabl y at a tenperature in the range. 5

- 20- 150[e”] c . 15. The blade assembly of claiss 1 and 3 in
Whiu.h the blade dissecting end is blunt.-. ' .

SN i°.’ o 16. '!.‘he hlade asunbly of clains 1 and 3 in
B .which the blade dissecting end is rounded.

17; A corncal vacuun contcring guide and
- "disn-ctor assembly canprising a support base having a
18 'proxinal end; a distal end; a central section having.a
. wall with a gcnerally cylindrical ‘bore with a central
axis whicn c.ntral ‘section nxtnnds h‘twccn ‘the proxznal
"and dxstal ends of the support has., the éylindrical bore
. naving-a length and a diameter and where the ratio of the
20 length to the diameter is bstween about 0.25:1 and 1S:1,
- .and an annulax vacuun chamber . Jocated at the proximal end -
_ and adaptcd to create an annula: vacuun space when placed--
'iragainst ths aya.

28 A . The a-uenbly of claim- 17 in which the
'annular vacunn chamber has an inner wall and an ocuter
' wall and at lnsf. ono 9: the inner and. outcr walls have
_ int.q:nl ridgu or vanes wvhich are adaptod to extnnd down
. te and contact th. eys durinq use. - '
30 S -
' 19. The assenbly of claia 18 in whieh the
vacuun chanbox contains xntnqral ridq.c. :

o -20. 'l'h. aasubly of clain 18 in which the
- 35 -vacuun chanb.r contains radial vanes.
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e o o ' : ('1‘:1U) 4. 11 96 20:27/8T. 20: 05/N0 3760435610 P 36___
=C%npounds of fornu%a H—rwhich—2 s chloro may al so ‘be prepared by - '

" f-.eact i onwefeara@espo -i.n which AR epdryBsesmb2iand g
.-are .as herei nbefore MHHIWWI!‘ corrpound of formula - = RACH(Cl)COC -
“i'n the. presence of S exaanz4a1un1n|un1(lll) chloride or.. =~

T tin (I'V) chioride, in a SU|tabIe sol.vént at a tenperature.in 'the range - -

: -.20- 150[err]C Conpounds of . fornula V may be. prepared by the
: reactlon of a conpound of 3&& 1W§ﬂn!ﬂ§‘ﬂhly of claim 17 in which the =
CBr ferr]. ratio W &ﬁéﬂ,ﬁrd.].;, :7] @nd -131d g are as hereinbefore
.[deflned mnth a netallating agent; for = ' exanple butylllthlun1 follomed_
= by an acylatlng agent, for exanple a conpound of - formul a -

- Rrerr]CH err] CONMe[err}, ia®-a sﬂmmauasanhﬂweww cﬂadmemaﬁﬂhewhicn tne
- tetrahydr of gr ann%tmaiﬁgt tﬁm als4’ @plan 1 &la% ﬁh glaQ[ err] C
e reac

f:Cbnpounds of fornula nay -al S0 be prepare i on"of a conpouhd
' 23.- The assembly of claim 17 in which the
ratio isat 1east 3 1 hut 1ess than ahout 15 1.

7j.f10”t T 24, The assembly of claim 17 in: which the .
o :vaouum chamher contains an insert -detachably mounted to
"the prox;mal ena of the support base which Lnsert _
=contains short pins mounted to. engage the .cornea durang

f use._"'
o " 25. The assembly of claim 17 additionally
 '~conpr1s1ng a corneal centering and flxation guide hav;ng'i
_'uan outer dianeter which slxdably fits withln the
ST ”:_fcylxndrioal bore of the support and a ret;cle coincxdent
f.“q_r':u; 2Q z]"lth the central axzs of the support base.
R - 26. The assembly of olazm 17 addxtlonally .
_'comprising a knire adapted to plaeo a snall Lnozsxon in -~
. the eye. - -
13 . : -
: | . 27. The assombly of claim 25 additionally
Loonp:iszng a viewing port through the central section
1wa11. N '
'7'”F3Q.'3' . 28 Tho assembly of cla;n 17 additionally
:_jqoonprising tho dissector blade assembly of claim 7.

||||\ii\‘\‘iii|fﬁfi‘ |ﬂi’“°°" _
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.,_:@f frorrrul a VI

~of a Lewis’
'Chlorlde

: -20 150C. -
i’s H maybe prepargrby

oy

acid, for exarnpl e al um ni
in"a suitable. soI vent.at a 25

W|th a corrpound of - forrrula Rlerr] CH err] COC

Conpearns SNTELLE cfrommdmnw ORGANMEATION A s ONgG
' heat i ngd™™¥8HB8Und of formula VI-I T

4. 11796 20: 19/ST 20: OS/NO 3760435610 P 11
in the presence

um (I'L1) chloride or I \)
temperature in the ra '
err]

»__
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. .Before the expiration of the iime limit jbr amendmg the '
" claims and to be rtpubluhed in the event of xhe rzce:pr of | .
amendme:m

Thumvenuonusasuryal de\nce for prodmgagen-_ :
- erally circulaf, interlamellar pathway within the corneal stroma . -

.. | -of the eye. The device is made up of three major components:a

© | vacuum sentering guide (50) having an inner bore (62) which

| fits.at one end against the front of the eye, 2 barrel which fits -

. within the inace bore of the centering guide and to which is att=

- | -ached the third major componem. a m:mlly Ccircular dissect..
| ing ring. The dissecting ring -(66) is shaped in such way that
when. an ‘eye surgeon twists the barrel to which the ring is att- -

ached, the tring moves through the intcrlamellar space in the

- | stroma producing the desired channel o pathway. The center-

ing guide (62) may optioaally include a ring having one or more

| pins which firmly engage the cornea’s epiphilium. The constitu-
_ - |-cnt parts of the surgical device, pammlarly the dlssecnng rmg, .
| also form a'pant of this invention. _ _

.
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: 'iioﬁ": IR B | Uy 4.11' 96 20:27/8T. 20:05/NO. 3760435610 P 37
5F L Corrpounds of forrrulavln which Ais 'S and Rlerr] and R[err]
‘are H may

prepar ed. by nmet-hods described-in K-C. Myj S.
_ -Thyagar aj X%’?’ﬁ?@nat i_onal - Journal of Sul phur Chem st r@%q@%ﬁ
- 67 and-93, as outlined below -~ 10 - . Conpounds of formula Vi n.
whi-chA'is.S, Rerr] and R[err] are H, and R err] and g are - | - as-
erel nbefore defined may be prepared Bhyineaction of ~a. conpound of . forrrul a .
X [err] in: vvhlchg|501230r 4, wi'th concentrated. .
sul phurlc acid, at a-tenperature inthe 195 : rzgge 502100[err]C|n a - -
‘solvent, for exarrple acetic acrd IBrefer ~ay agltenperature in - the

range. 90 95[err]C. . _ O»W‘- Q la .t X may - be prepared '
:by the reaction of a corrpound of - ,_ : 16 | o

FIG 2
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(l‘rIU) 4. 11" 96 20 27/8T. 20.: 05/NO. 3760435610 P 38 -

. FRO : . .

_;In whrch R[err] and g are’ as herernbefore defined, with-a base, for exanple "
.sodium-. - . ‘hydroxide, in a solvent,: for exanple drchloronethane;'at a
_terrperaturwomfizmsrange - 20- 150[err]C 25. L @rmpugm?esnﬁ
~formil a. X ‘may -be- prepared by heating a conpound of fornula : L
WD 97/.02269 - PCT/EP96/02676 [err]
“n whi ch- R[err] and g are as herernbefor defrned in the presence of a’
suitabl'e.sol vent, - ~for exanple. chid) ﬂgfornr at a tenperatur in the

'?range 20 150C preferabl inthe range 80 90[err]C
I C -/,_/’f‘—f'f¥s~_sw. ; ‘ | d

" | fivt P\ : B ;I‘hleSheetHasBeenRe ced
o) e NI
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| o SUBSTITUTE sHeEY
-Re_c-.e.i_lved,_.Ti.m_e.'“- | 12 Apr 11 12 ' Prrnt T1me '_ 12 A:.D._f-. 1148



(A 4. 11" 96 20:27/8T. 20:05,/N0. 3760435610, P.39

B, « " Conpounds of formula Xl -may be prepared by the reaction of a
-conmpound-of - :: - formula Xtl1' - "[err] 10 .in which Rerr] and g are as
her ei nbel womyisfresed, wi th an oxidising agent, for exanpl e pcr/usesz/o3zisa
'm chl or.operoxybenzoi ¢-acid, in a sokvent, for exanplé chloroform at a -
.tenperature.in . the range 0-40[err]C. . - . Conpounds  of “fornul a ..
“YI'l may-be prepared by the reaction qf,.a conpound of 15 formula X I - '
~lerr]l” . inwhich X is a leaving é/(ﬁp for exanple a hal-o such as - ,

s chloro, with acompound of - forgmug. XIV [err] . - ~in which Rerr]
~“and g are as hereinbefore defined, "Fn-t |1_e presence of a base, for exanple

Ul e
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FROM. L, - (hwy 4. 11° 96 20:28/8T."20:05/NO. 3760435610 P 40
-ontassrunthydroxrde in-a, solvent for’ exanple a mxture of - ethanol and
water, ‘at a - terrperature i'n the range- 20-150[err]C. : 25
-CorrpoundsW”/@Pma XI'I'l . may be prepared by the reaction ofPCT/LS93/03214
1,4- di'chl-orobut-"- - 2-yne with phenol .in.the presence of a-base, for -
~ éxanpl &’ potassrun1hydroxrde ina c'solvent for .exanple a m xture of
“et’hanol. and water, at a: terrperature |R/t]r]te range . E 20- 15[err]C

- WD 97/ 02269 = . , :
;-PCT/EP96/102676 L -;= g : e
The ability of conpounds of for" : mnth 5- hydroxytryptantne'
(B-HT) receptors has. been denon . | _ Jow ng test which .
-determnes the : ab|I|ty df- {t-he compgunds [t o|inhihit tr|t|atedI|gand
-binding to 5- HT - receptors |n viftrio -and 5 in pmﬁ%r to 5-HI[err]
_receptors. - - Hi pdocdanpal t}i ssue fromthe brains of ‘male
'-Sprague DaV\Aeyrats (Charles R al — - -

16

ﬂL' - —Q5 “

e \ | Sheet Has Been Replaced :
*F'G 7 ||||||||||||rr|||||t|| ~
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- 041%L- -.ascorbic acid i

FRO

RLVGF ¥ wei ght range - 150 250 g) was hompbgenised in i ce-cold- 50 mM Tris-HC
--buffer - ; pH 7.7 when- measured at: 25[err]C- 1: 40" W/v) and centrifuged
“at 30, OOO‘!P&@ W& r]C for 10 10 - ninutes, The pel l et ‘was Pewssgmnued
“i'n the sanme buffer, i ncubat-ed at 37[err]C. for 10 - . mnutes. and
_cfentrlfuged at 30, 000 g at - 4[err]Cfor 10, .m nutes. The final peIIet was
-xesuspended |n 50 mM Tris- HC  buf fer 7.7) contar ning 4 nM Cad [err]
ninpo drochl oride: . '

§sed |mred| ately' :

equivalent to . -
‘ Paration were -

. (equrval ent to 625 mg wet 'gnt -
~in the brndlng assay. 15 L
2.5 ng wet -weight of trssue) 0
‘. added to t.ubes. containing [|l-ecr] H
~(di pr.opyl ani no)tetral in ( q' T 1 H
- water. (50 [err]i; tatal _ DI

. non- specrflc brndrng) Ne D n'und (50 [e

: dri gef” The scored f|| s were punched '
_out .into vials, scSﬂ {i iof fluid .25 added and rd| of .i vity -
- determned . by I iquid’ H- TlTation:- counting. !' ~ The _
'percent age- di spl acenep of speci f.i ¢ bindi ng of the tri t | ald¥d. | i gand. was
~cal cul ated for t he ng concentraF GlO§rr] M of test sonmpound.

- Displacenment-* curves were the a' c for those conpourds which -
~di spl aced >50%o specific 30 bi ndr ng of the tritiated ligand\at :10[err] .

setting 9,9, 0). algl

~concentration, of?/)a)w. al- |LO concentrakj ‘ 0
_;'_10[err] 10[err] and u,. SJOR 7 fer I ] tes The
i'ncubation was term natk { H- d' mthrough B
__Skatron 11734 filters ugi N katron all vest e f - o were -
~washed: Wi th .ice- coI d 50 ThsEper buf f er., ‘ /C, wash

Ny ;

Aoy 4 117 96 "20:28/8T. 20:05/N0.. 3760435610 P a1

~M:wusing a range“of concentrations_af the C ound. The contentration.
~ which gave 50% i nhi biti-on of- feq flc Dbindir ng (r rejl)- was— —obtained—
fromthe curve. | ‘The i nhi hr ti qf ef ..| ci ent Ki Way n cal C‘“"l%}s%geeyﬁas%%enl{'e aced

e 1> LT

ey

7777

= k\\\\\\;‘

77727227
T

s\l N
s 7
FIG 9
sussrrrurs snesr
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““the abi It

- | - '('1‘;{11) 4 11 %6 20:28/8'1_". 20:05/N0'Z 3'-7604__35‘&1.0 P 42
' WB 97#02269 ST

: PCT/EP96/02676 Lo ' PR

5. .- -WO093/20063 . - [err] "~ inwhich [1i gﬁﬁ?ﬂ”ﬁ%’“@%‘ |
concentratlon of -the. trltlated Ilgand used and KD is the . equrllbrlum -

" di’ssaci ati-on constant for the |iganhd. . - The ab|I|ty of’

gonpouhds of. fornula |
- reupt.ake si s h;

to |nteract W t ydroxytryptanrne 10 (5- HT)'_
g K ‘5 't e fol l'owi ng test mhlch deternrnes

"E]'ﬂﬂ ake in vitro. :
> “I v"nale Sprague Damﬁey rats

.ounds to Inh|b|t
-'Frontal cortlc ssue fronrthe br
' o 94_

rl(Charles=j

FIG |3 ~

nllriini‘islr‘fr““rl\T“ B
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. FRoM § o
.vaer “ wei ght range 150 250 g) geni'sed in ice-cold 0.32M sucrose

(1:10 w-v) 15 - usi rigisSh teflon pestle (difference in dianeter "
. between' rmwoaa/mcb pes “ “Nucl ei ~and cel | debcrwgyavgz|4
renoved. by centrrfugat at 4C for - .. . 10 m nutes The - :

*"rIU) 4. 11" 96 20:28/8T. 20: OS/NO 3760435610 P 43 -

-6e| l.et (P1) was di scarded and the supenat ant centrijfuged at - . 30, 000 g o

~at: 4[err]C: for 10 m nutes. .The crude s% spt osonmal pellet (P2) was .
_--‘resuspended Soin: Ki:ebs- Hensel e|t 4t er (equi val entlgo 8.3 rrg wet. .
. Wei’ ght of ti ssue/nt) 20 i Crude synapt A cubat ed .
i-n.a shaking water bath at. 37 eL 1l C 1 :
-"[err]I eqyr TC t0o It g wet  wei )
i'added to_f ' ontarnrng 275 lerr]t
ferr]l - ebd r = = —Hensel eit -baf ke
.-t-est-corr_po dNAE asimglecauceatoatiann. K .
- concentratifpns ranging from 10[err]-10[er '|Q5]I of zi mel dN
(10[ err]M non- gnecrch upt ake) . t ake weg 3||t|ated by the
-addi tion ‘of 25 [ rr]I “of . freshly prepared. = - . Prr]H]S HT (2 nM,
- fol l'owed by v exr ng, ontinued for 5 m nute [ Cin the
~..shaki ng vvater er: ;\ziserm nated by filtrati ﬁ*;éerfé:uum
‘through .. Skatron 11734 filters using a Skatron cell harvester.
_Filters were: then ‘washed with 8 30 ml ice-cold saline. The scored filter - -
- _paper -di scs wer e punched i p (al's,- scrntrllatron 7 fluid added and'ﬁ”
radi oactrrrty det-er.m ned : _cr nt|II Me]g countrng : '
- The ability. of conpy ‘- I nqu act with noradrenal ine -

reuptake. = | U gies b N arcisis 'rm. ed ‘by ‘the following te
- det er:ni nes the i -\m to inhi brt P adr enal|i'Re
imvitroo ' . N <N

rr]IVIor at o\

06" ST _||o_\, ST
T FIG 17 | FIG |9
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CRROM- L ('1_‘:1U)' 411796 20.:_23/_51'.-‘-.20'5054N0_7.3‘75'o4_35610 P 44

_aVI)97lﬂ2269 o N _ _ ] _ _
~.PCT/ EP96/ 7 .18 o

- Front al:, cg‘r%@@gmﬁ’ssue from the. bral ns of mal e Sprague Daw @'9—'1'(%15%3/031‘4
'(Charles ' ‘Ri ver; MEIght range 150-250- g) was -honogeni.sed in ice-col d
0. 32NIsucrose (1: 10 m/v) . using. a motor driven teflon pestle - -
'h{dlfference i'n di'ameter - bet ween nnrtae/qnd pestle 5 "~ 0.5 m). Nuclel_andh
- cel'l -debris were" reaned hy._cen gaiigon. at. 1, 500 g at 4f[err]C for-

10 m nutes.  The ﬁﬂDIet;
30,000 g at 4[err]
“.resuspended

- wei ght of tissue/
. 'shaki ng water bat
“equivalent:to 2.5
- ‘tubes cont ai-ni.ng '3
“Krebs-.. . Phy
':conpound (at a SI

was ‘di scar ded .and t he P centrlfuged at

m nutes. .The crude synaptpsomal fellet (P2) was -
PhyS|oI0g|caI ‘buffer ( i val oht -to 16. 7- ng- wet - _

L : Crude synapt ggofres re%4%aﬂ%ﬁ4&++++if————

rr]C.for-15 m nutle - Al ijc ots ﬁ Rslmmd
|ght of ‘tissue/tube) elih ii

. : b ﬁ\ICI Al nnl r‘ql nd 5 “ | lII
burfer-tr upTakET‘o rr]l

ration . " - -of 10[err]Mor||10 concentratlons
!%ﬁ? or 50 [lprr]l of -desipranmh (10[err] M .
_ —Xopts G = ot of - 25 [err]l. of o
..:freshl Y. preparedéI§ !Z(D[err] H| noradrena| | ne (1([’]8 foI | owed by o
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'jdgghedtmjth_B m ice-cold saline. The .scored filter paper di scs were placed
into vials,. 20 “scintillation fluid added and radi oacvity determ ned by
liquid SC|W@|9342Q7630n counting. . " . For both the BECFUSIL032H and

“jnoradrenallne upt ake tests, .the: percentage - .inhibition of- speC|f|c

- Uptake of the tritiated Ilgand was- cal cul at'ed for the S|ngle ' :

. €oncent ration (10[err]M of test corrpgﬁrﬁl Inhibition cufves were then o
-_'-pgoduced for -'25. those .co nds_whi nhi bi t ed [err]50% of speC|f|c. _

- upt ake of the triti JTROTT 1 gand at . 1 ' +AUS] ey of . _
‘concentrations of tdstMonpound. The concentration which ga h 50%
i'nhibition of speC|f| hptake (1 Clerr]). was obtalnedfromt xyrve. sthe-
.'_|nh|b|t|on, . causthpnt (Kl err]) was then cal cul ated usi g\t M'f)rnula
-f[err] i'n-whi ch £1 And] is the concentration of tritiat¢gd "{gand used
: and Kn1IS the aff NNy pf ... . the uptake site for the |idarx .
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- The Klerr] val s nM obtained in-the above tests for 5-HT[ &GIUBIHEIZG .
~and 5-HT-~ ~ "~ and NA uptake for each of the final products of .Exanples 1 .
“to '8 hereinafter are given . in Table | bel'ow Values -are means of o
_Bhree i ndependent . deternlnatlons Un|eﬂﬁl]§ ot herwi se |nd|cated .% Figures -
~ake for 96d|splac-; Pt 10l er TWG—, _ o '
~TABLE 1 - a :

5 HT uptake'_'7
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LW mdepéﬁgéﬁ‘fz%@c er ni natlons R A P vaI ue is the r esul PCHUSIA03214.
-detern1nat|on o UNT not tested : .. These types of act|v1ty o

_are lndlcatlve of ~a conpound havi ng ut|I|ty in the 15 treatnment of-
_éentral ner'vous system di sorders, parthylarly depr essi on- and anX|ety
- Compounds of fornula-l may’ have an |nproved phar macol ogi cal .profil.e over

conpounds. known in the art. .- The |nvent|on is illustrated by : -
“the .fol |l owing Exanpl es which are glven by way of =20 . exanple only. The
final product of each of t hese Exanpl es was. characterised by one or .

Lore- of the follow ng procedures: high per f ormance |i-quid chronatography
- el enmental - anaIyS|s .nucl ear nagnetic resonance spectroscopy and infrared
spectroscopy. o ..o 80 o
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Exanmple 1 A sol ution of phenyltrlnethylannonlun1tr|bron1de
(9.6 9) in tetrahydrofuran 5 (20 n) was added dr

at a1bTqu afure fo a stlrred _ solut] n

3-ac,Lylben;q ‘Ithl tetréhydrofura
was fréa " AT re for 35 mnute
adde Vi Happ(s) p“f “§dlid was col |l ec

Wi th| P Erigess)y: B "))s aﬁa‘”d“ IQ_d itn vacu@ét arfrfﬂ entPHe?
- give Q?(Qﬂb%onna%§$9l beRZo% i optidn as a white: 10 solid (2.4 g)

A m xture off BECBIBF onpacet-yl)-benzlo[ b] t hi opheni (2.:39 g} RECHET. Als 77
2-i mdazol't di net hi one (0.78 9),

m ) was heated under reflux for 18 hours
anbi ent tenper at UE@ ' :

washed with ether (2 x 50 n1) and drled |H vacuo at anblent tenperature to

gi ve 3-(benzo[ b]t hi ophen-3-yl)-5, 6- dlhydr0|n1dazo[2 1- b] t hi azol e
nonohydr obr om de

Field of the Inventijon

This invention is a surgical device for
producing a generally circular; interlamellar pathway
within the corneal stroma of the eye. The device is made
up of three major components: a vacuum centering guide
having an inner bore which fits at one end against the
front of the eye, a barrel which fits within the inner
bore of the centering guide and to which is attached the
third major component, a generally circular dissecting
ring. The dissecting ring is shaped in such a way that
when an eye surgeon twists the barrel to which the ring
is attached, the ring moves through the interlamellar
space in the stroma producing the desired channel or
pathway. The centering guide may optionally include a
ring having one or more pins which firmly engage the
cornea’s epiphilium. The constituent parts of the
surgical device, particularly the dissecting ring, also
form a part of this invention.

A split ring, or intracorneal ring ("ICR"), is
inserted into the intrastromal passageway produced by the
inventive device. The ICR changes the shape of the

cornea and, in doing so, provides a chosen measure of
visual correction.

et hanol 60—t ) -and-acetic acid (40"
then allomed to cool to

Background of the \'4 (o)

Anomaliesiin. the overall shape of the eye can
: ;Hcause visual dxsordersa aﬂyﬁeropia ("fars1ghtedness“)
occurs when the front-to-back distance in the eyeball is
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dihydrate as a white solid (2.96 g), mp. 239-240[err]C '
"Alternative Preparation 20 Phenyl t ri met hyl ammoni um
tribromde (26.32 g) was added in portlons over 45 -~ mnutes at

-5[err]C under nitrogen to a stirred solution of 3-acetyobenzo[b]thiophen
(12.34 g) in tetrahydrofuran (100 m), then the m xture was stirred at

anbi ent tenperature for 1 hour =2Fhe resulting solid was collected
by filtration, washed with 25 ether (100 m), dried in vacuo at anbi ent
tenperature, and crystallised fromethanol to gi ve

3-(2- br omoa&eey BPEBdRz o BRt BuGHhan CASey \RAradled raysi ®rigjnating

A m xture ogrdat2rbthanaQel telete Txeinb tHd e e ¥ocukl deind the
2- |n1dazollg

m) was heat e%ﬁgﬂ%gp%‘eﬁ°&rﬁ§r&'2¥%§ha&? ‘[('??@2 ﬁ)"o%& cet|c aCI d (80

ambi ent t emsedadle isThoa darige ngyspial M’aamilgimmdgs") occurs

filtrati
3I (breﬁzl)FB] t hi o%ﬁéeﬁédd?ﬂs) %J(bﬂaﬁa G{Hgi rol m a?gjé) %%Tot%ﬁugzsollen
nonohydr obr FRAIE %r‘@(@% a%ﬁjt@%‘b{ﬁ‘%i is a condifyiqn ghich p.

227-229[erﬂd&curs when the parallel rays of light do not come to a
single point within the eye, but rather have a variable
focus due to the fact that the cornea is aspherical and
refracts light in a different meridian at different
distances. Some degree of astigmatism is normal, but
where it is too high, it must often be corrected.

Hyperopia, myopia, and astigmatism are usually
corrected by glasses or contact lenses. Surgical methods
for the correction of such disorders are known. Such
methods include radial keratotomy (see, e.q(, U.S.
Patents Nos. 4,815,463 and 4,688,570) and laser corneal
ablation (see, e.g., U.S. Patent No. 4,941,093).

Another method for correcting those disorders
'is through the implantation of polymeric rings in the
eye’s corneal stroma to change the curvature of the
cornea. Previous work involving the implantation of
polymethylmethacrylate (PMMA) rings, allograft corneal
tissue, and hydrogels is well documented. One of the
ring devices involves a ring design that allows a split
ring to be inserted into a channel dissected in the
stromal layer of the cornea using a minimally invasive
incision through which the channel for the implant is
created and through which the implant is inserted. .

U.S. Patent No. 4,452,235, to Reynolds,
describes a method and apparatus for corneal curvature
adjustment. The method.involves inserting one end of a
split end adjusting ring into the cornea of the eye and
moving the ring in a pitcular path until its ends meet.

" The ends are thereafter adjusted relative to each other

This is the replacement sheet
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WO 97/ 02269

"PCT/ EP96/ 02676 | 21
Exanpl e 2 A m xture of 3-(2-bronpacetyl)benzo[thi ophen
(3.35 g; prepared in a simlar manner to that described in Exanple

1, Alternative Preparation), 3,4,5,6- teg;ahydro 2- 5 pyri m di net hi ol
(1 5 g), ethanol (150 m) and acetlc acid (100 m) was heated under
reflux for 18 hours, then the solvents were renoved in vacuo to | eave a

(1050° 6y Paraea Shel RlBe B b’ <Y Has Bt ta 200k iR 201 C ¢
18 hou?s tﬁ&FYR?BMEdWFBrGBEPUtGhﬁﬂﬁﬂﬁﬁ are flx?@hﬁeﬂﬁtapbedTﬁQ resul ting

solid was amaimcatd tiefl abeﬁ&udomummmt hueéheérﬁéax 10 50 nl) and

d d t anb ture (bepzof thlophen 3-yl)-
6r;ed|LgdygcgﬁkﬁhlgzobgF§ §fgﬁﬁtﬁﬁﬁ?ﬁ9 ﬂ ﬂ?ﬁ HBFEARHELIHILT RS phat e as

a pale - intpihhesmhtﬁap&ﬁﬁkqﬁ .Sthtuman ks uknowh, sahr8163qwth§ basi fi ed
by the addi {hoBPiofNgRYARES used & Oﬂ?f%:i‘aﬂfé%ﬁeégd@g e de

sol ution e product was extrac SFaite (3 x 45
m). The exBPhcsBOWBre dried (MySO err]), and the solvent 15 renoved in

vacuo to |eave 3-(benyeliiigiRias- dééf@ﬂféi-hbsé{xg 2 h@g&@l"[?’ 2
a]pyr|n1d|ne as egugggagEEPH(jéﬁ d%°
Exanpl e 3 PTr9§ A NAYE YRR, HP?Q neFﬁBx}Eﬁ&#ﬂ?Fprébéhuz one (10
.g) and dinephnynbnaﬂldes 728, to Lieberman, shows a cam-guided
trephine for selectively cutting a circular or V-shaped
groove about the cornea. The device utilizes a pair of
suction rings which affix the-apparatus'onto the sclera
of the patient’s eye. The vacuum is usually less than
about 10cm of water thereby avoiding raising the
intraocular pressure above the physiological levels. The
suction ring lies in the anatomically constant area just
~outside the limbus.
Similarly, U.S. Pat. No. 4,997,437 to
Grieshaber, shows a process ahd apparatus for cornea
grinding, The device has a base member which is held to
the conjunctiva of the eye by vacuum space formed abcut
the periphea of the cornea. A rotary grinder is attached
to the base member and slides onto the eye through the
interior bore of the base member. No provision is made
for preventing rotation of the base member.
None of these disclosures shows the combination
of devices similar to those disclosed herein.
Suggestion of blunt points or dissectors for
producing channels within the interlamellar boundaries
are found. Seé, for instance, U.S. Pat. No. 5,090,955,
to Simon and "Intrastroma’ 1Implantation Eines
Justierbaren Kunstofforir Zur Hornhau Trefraktior.
sané--ung", Hartmann et a. , Kongress der Deutschen
Ges- _schaft fiir Intraokularlinsen Implantation, pp.

WbﬁmMWMHmmmwt
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dinethyl acetal (17.8 9) was stirred at 80[err] C under nitrogen for 4

hours, then concentrated In vacuo to | eave a viscous oil. The oi
was di sol ved in dichl oronet hane (80 m), and the solution was
stirred and cooled in an ice-bath while boron tribrom de (1M

solution in dichloronethane; 104 m) was added dropwi se over 15 mi nutes.
Wien 25 the addition was conplete, th® m xture was stirred, with
ice-cooling, for a further 1.5 hours, then it was poured into an

excess of i a sat ur at ed_agugous _sodju .hydrogen,carponat e
Sotut; on ThEs ek fane Hhak “dor PUE #R09REE ‘Ehenrrpoial nERLSESSRSATE . © 200
m ) and theskhowmiwith ekbe adissectervwasppdriith water (2 x 200 nl), dried

Na2SO>4), and the sol ygn dai c sLe tyLb o] furan
b a dark 30 ¥R oL EERUT abPetect ERLLCYTerEIER LbOEALOURL

red ojl
pheny|trine?ﬁbeﬂﬂnHPhEVtFPSPgﬁiBBe(QFavtg?fiﬁhﬁeswahyerarewaﬁt (20
m) was addedtatbeni 68 thealhiventivenpevater duridgr usel.r ogen over 5 ninutes

Letrahydroturan (20 by 5"t BRET, NE- “45ab RREE BE! HaRRal " sBbusl a1t on
t enper at ur eshugigaluapparatus foyr prercisedycgutidngt out the corwead7/ 02269
PCT/ EP96/ 028£6the eye by making at least one circular incisiof? The
device is held to the front of the eye by a series of
claws, which optionally may be retractable, and suction
placed on the central portion of the eye during-the
_cutting opefation. There is no suggestion of using the
claws in cooperation with an annular vacuum ring.

Finally, the invention may optionally include a
soft base conformable to the surface of the eye.

such devices are known. See, for example,
published PCT Application W091/08711, to Kilmer et al.,
shows a device for re-profiling a cornea. The device
rests on a resilient vacuum ring which is adapted to sit
on the sclera portion of an eye which surrounds the
cornea which is to be re-profiled. The top side of the
vacuur ring has a number of positioning pins which allow
it to be connected to the remainder of the profiling
apparatus. . _

The invention described herein is a device for
producing in the corneal stroma, the circular pathway
needed for the insertion of the ICR using a suction ring
which detachably adheres to the front of the eye.

Brief Description of the Drawings
Figure 1 is a horizontal section of an eye.

Figure 2 is a .horizontal section of the
anterior portion of an eye.
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sol vent renoved in vacuo. The residue was triturated with ether, and the

* resulting solid was collected by filtration and dried in vacuo at
anbi ent tenperature to give 3-(2- br onpbacet yl ) benzo[ b] furan as an
off-white solid (0.25 g). 5 A m xture of
3-(2-bronoacetyl)benzo[b] furan (0.25 g), 2- |n1dazoI|d|neth|one (0.11
g), ethanol (30 nl) and acetic acid (20g01) was heated under reflux for 20
hours, - then allowed to cool to ambient tenperature. The resulting
solid was collected by filtration, washed with ether, and dried in

\éa‘ggo at[gn?l ent t enpargt zt&SBtDSQaVﬁr(ojnt perspegt:.r\]re v1|ew of th?:l o 4
enzo ura im dazo t hi_azo e nnno robr om de
rononyanstd thiehy pts oF 6Re CLETEREfve VRN WA O
AIternatlv&hﬂnepmmiatﬁonsh1p to the eysa dumumgum&e«ﬁ

1- (2- met hoxyphenyl ) pr. n 7 I de

di net hyl acetal (137. g %; %@g g?léré togggférrf%?u%gi n|troge or 4
hours, t heiyacsWae 9Bk @®: i n vacuo to | eave a viscous oil. The oil was

di ssol ved in dlﬁﬁ@tenst Dang HBRLoH Wildielos nstéenedrsaguti on was

cooled to QC._ Baqr i de (1 .M solution in dichloronmethane, 800
nM) was addd¥sH %pﬁﬁ%etlbﬁe?'n’ie’?glve dg H&§*s at 0-5[err]C, then the mxture

was stirred at O-5[ erriguter 6aisuat bettbnb view ofinth€(0dispeated antio an

f b
Corution, S PERRRLHARCIRBERENARAY WE WEDE ORE BRFRARIvS,

occasi onal devicestirring unt|I ef f ervescence ceased. The product was

extracted into d'Ch|0FQ§ﬁ£Eaﬁels a sg5§>%§%w)é?)t%gealggsceggbbm@ae.

extracts mere washed w wat_er
Figure 7a is a side cross-section of the dissector blade.
Figures 7b and 7c are top and side views of the tip of
the dissector blade.

Figure 8 is a side cross-section view of the
vacuum device in place on the eye during the step of
making the initial incision for later installation of an
ICR. | |

- Figure 9 is a side cross-sectional view of the
vacuum device in place during the step of dissecting a
circular channel in the corneal stroma.

Figure 10 is a bottom view of a variation of
the invention utilizing multiple vacuum chambers.

Figure 11 is a side cross-sectional view of the
inventive variation shown in Figure 10.

Figure 12 is a bottom view of a variation of
the invention utilizing a single chamber in the base.

Figure 13 is a partial side cross-sectional
view of a variation of the invention shown in Figure 12.

Figure 14 is a bottom view of a variation of
the invention also utilizing multiple vacuum chambers.

"Figure 15 is & partial side cross-sectional
view of the variation shown in Figure 14.

Figure 16 shows a soft insert suitable for
producing a vacuum on the front of the eye.

This is the replacement sheet
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.T(Na[err]SC{err]), and the solvent renoved in vacuo to |eave
3-acetyl benzo[b]furan as a 25 brown oil (78.9 g). A

stirred suspension of freshly-ground copper(ll) bromde (87.4 g) in ethyl
acetate (625 nm) was heated to reflux tenperature under nitrogen, then a

sol ution of 3-acetyl benzo[b]furan (40 g) in chloroform (625 nm) was
added. The m xture was then 30 heat ed cunder reflux, wth vigorous

stirring, for 5 hours, allowed to stand at ambi ent tenperature for 48
hours, heated under reflux for 1 hour, cooled to ambient t enper at ur e,

and filtered. The sol r [ u e Si{clde
triturated with eth ¥§?h§e§6&q Q%D!ﬁq 19, a2e inhgaé? ?gﬁ%éc?%g

nd the resyltin '
filtration, S§F&&RD s of Pﬁﬁépﬁﬁﬁagr a3 Htﬁf“éean°¢aGG§ QPQ&ME ent

tenperaturebhseguher&-@aey would mé@toth@’Zfirface of the eye during
PCT/ EP96/ 02 23

br onoacet yl ) enzo[b]furan as a dark grey solid (26 g). Concentration of the
et her eal | i-quor Figair@e@ 0 shawsn@ &Fas Ves, ofola Fagiaticyy of

the device which incorporates radial walls within the
vacuum chamber to help prévent rotation of the vacuum
base during ophthalmic operations.

Figqures 21, 22 and 23 show partial cross-
sectional views of three variations of the radial wall
devices placed in the vacuum chamber shown in Figure 19.

Figure 24 is a bottom view of a vacuum device
showing, in'particular, an insert utilizing a number of
pins for engaging the anterior surface of the eye during
the eye surgery.

- Figure 25 is a side view cross-section of the
device of Figure 24:

Figures 26, 27, 28, 29 and 30 depict the steps
of using the inventive device to prepare the eye and
install the ICR in the corneal stroma.

Figure 31 shows the positioning of the ICR in
the stroma.

Description of the Invention :

Prior to explaining the details of the
inventive devices, a short explanation of the physiology
of the eye is needed to appreciate the functional
relationship of the device to the eye.

Figure 1 shows a horizontal section of the eye
with the globe 11 of the eye resembling a sphere with an
anterior bulged spherical portion rcprcsontinq the cornea
12.

The globe 11 of the eye consists of three
concentric covérings enclosing the various transparent
media through which the light must pass before reaching

This is the replacement sheet
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A m xture of 3-(2-bronDacetyI)benzo[b]furan (36.9 g), 2-imdazolidinethione
* 5. (15.75 g), ethanol (600 m) and acetic acid (400 m) was heated under

reflux for 21 ‘ hours then allowed to cool to anbient tenperature. The
resulting solid was collected by filtration, washed with ether (500
m ), and dissolved in hot nethanol (500 m). - Charcoal (2 g) was

added and the hot m xture was stirred f«ow=a few m nutes, then
filtered and allowed to cool to anbient tenperature. The resulting solid

was collected 10 by filtration, ground to a fine powder, and dried in
vacuo at 8(frergensitivecretina 18. The outermost covering is a

3-(benzo| b]fiﬁf&ié}’ %J:étécﬁlth#gﬁal{aergggﬁggn ﬂos£%i8i¢a§9k@-s this of

nonohydrobro mp

Ite solid , .
251- 254. 5[ B is white Eﬂa‘nﬁpé%le @pd called the sglerp és'g%ensi on
of COpper(lédmé)tﬁﬁhderéQeQie@) o &k Nthé Wiikité 6Pl ehef ey where (25 nl)

d et hyl t t t fl t t tyl -
bonzol bl 1 ur e ihfe §8 Bhb M3Bala! Gihd CehEht Hir L SARSEININS nd Fhik FoctY
‘Prepar at i onputer laynm31sddﬁmh tHansparent goxheael®as heated under reflux
for 1 hogr cooled to a %#fﬁgeiétHSQnIQ'b%%@%iaf”&h&he sol vent s

removed in vacuo. The reS| e Was mxture of ethanol
(30 nl) andnuteitdvecia Emohiion @ndsis. comprisedoof the choroxd 14,

Py“ TBdI net ELQ!\.aEQ Pody) 1P artidpeisang.t henal éh%&%i\@&tlh anpher reflux
or

T eanikohe L SNl LEr bR ot i b B o
hours, cool é¢ tiavallivesntin espspending the leasd2lasirfd exbdgmhddatiidnti on of
hi orof or m DY 100 MY, he hELE Ry, 180 BB apseridfipSitisniey 'O
(hb[err]SC{&hﬁLﬂxﬂﬁierﬂptgtxngtOfe#bﬂeeyhnanﬁnistargpnqu in a
2 Sarary il gttt ey e en, spip, iiliesslal béslapeigiane o
to the diaphragm of a camera, and is perforated near its
center by a circular aperture called the pupil 19. The
size of the pupil varies to regulate the amount of light
which reaches the retina 18. It contracts also to
accomﬁodation, which serves to sharpen the focus by
diminishing spherical aberration. The iris 17 divides
fhe space between the cornea 12 and the lens 21 into an
ariterior chamber 22 and posterior chamber 23. The
innermost portion of covering is the retina 18,
consisting of nerve elements which form the true
receptive portion for visual impressions.
The retina 18 is a part of the brain arising as
an outgrowth from the fore-brain, with the optic nerve 24
serving as a fiber tract connecting the retina part of
the brain with the fore-brain. A layer of rods and
cones, lying just beneath a pigmented epiphilium on the
anterior wall of the retina serve as visual cells or
photoreceptors which transform physical energy (light)
into nerve impulses.
The vitreous body 26 is a transparent
gelatindus mass which fills the posterior four-fifths of
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30 Exanple 5 A m xture of phenol (50.8 g), potassium
* hydroxide (30 g), ethanol (200 m) and water (50 m) was stirred
and heated under reflux for 1 hour, then cooled to 30[err]C A:

solution of 1,4-dichlorobut-2-yne (100 g) in ethanol (60 m) was added
dropwi se over . 35 3.5 hours, then the m xture was stirred at anbient
tenperature for 18 hours and : WO 97/ 02269

PCT/ EP/ 02676 -8~ 24

filtered. The filter cake was mashed with ethanol (60 m), and the filtrate

and washi ngs COﬁbIﬂ?d The solvents were renoved in vacuo, and
the residue tRe %}QP?IFQd Bt its sides it ANBPBTES RBROSIBIRTY-PREYas a

col ourl ess oLé 4b2.thg)rebina 28:98Aefrpfital saucerSshipkdr depbession

A sol ution ORORQEQSEhgnnggrOX|de (16.3 g) in a mxture of ethanol (480 n1)
and

The lens 21 of the eye is a transparent bi-
convex body of crystalline appearance placed between the
iris 17 and vitreous body 26. 1Its axial diameter varies
markedly with accommodation. A ciliary zonule 27,
consisting of transparent tibers'passing between the
ciliary body 16 and lens 21 serves to hold the iens 21 in
position and enables the ciliary muscle to act on it.

'Reterring again to the cornea 12, this
outermost fibrous transparent coating resembles a watch
glass. 1Its curvature is somewhat greater than the rest
of the globe and is ideally spherical in nature.

However, often it is more curved in one meridian than
another giving rise to astigmatism. A central third of
the cornea is called the optical zone with a slight
flattening taking place outwardly thereof as the cornea
thickens towards its periphery. Most of the refraction
of the eye takes place through the cornea.

Referring to Figure 2, a more detailed drawing
of the anterior portion of the globe, shows the various
layers of the cornea 12 comprising an epithelium 31.
Epithelial cells on the surface thereof function to
maintain transparency of the cornea 12. These epithelial
cells are rich in glycogen, enzymes and acetylcholine and
their activity regulates the corneal corpuscles and
controls the transport of water and electrolytes through

' the lamellae of the stroma 32 of the cornea 12.

An anterior limiting lamina 33, referred to as
Bowman’s membrane or layer, is positioned between the
epiphilium 31 and the stroma 32 of the cornea. The
stroma 32 is comprised of lamella having bands of fibrils
parallel to each other and crossing the whole of the
cornea. While most of the fibrous bands are parallel to
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water (120 m) was added at anbient tenperature under nitrogen to a stirred
*solution of 4-chl orot hi ophenol (42 g) in a mxture of ethanol (425

m) and water (25 m), then the m xture was stirred at anbient
tenperature for 4 hours. A solution of 1-chloro-4- 10 phenoxybut-2-yne
(52.5 g) in a mxture of ethanol (425 m) and water (25 m) was added
dropw se over 3 hours, then the m xturegwas stirred at anbient tenperature
for 18 hours, and filtered. The filter cake was washed with water
(500 n), then the conbined filtrate and mashings wer e concentrated
in vacuo t enecmsutrrdde, esdivecdre obliqhbe ﬁ& ahﬁdtﬁbfmyfron1the

caveous "R S0 FARLRS 30 iB ety 3% RécEehdy 0t

m), driedmnewad@ne. anttthe sosteangr umbs'@him Smmx definvedafnonm ni xture

of kvt m&wé’pﬁ?r‘Xﬁah{'Qh.étQB%n@éy B dters 1YL ocesses of
- chl or o- 4- phenoxybut - 2-yne as a pal e ellom/0|l ('79. 65 g) which was
used wi t hottPHFIFReAt i on. 20 A soI ution of

En chl O:n Ol)oer oxybenzoi crhei dnd(:ﬁﬁeﬂmnr |3tsy ,1981thcg)m¢st posterﬁbehllayeﬂ‘e'[ hane
1400

dded R t d,
sol ution ofSk H %?%%T“&g §h%§%%dﬁ§ﬁyl F%) é@éﬂ. §$§Et°§c 33674 59) in
di chl or onetTtemel{B6H@snBY, 1sh&hetMrams&hnanvwnnetbetvdeattheblent
t t t hed th
omer al ur ol Rtudle i va 38 B SN 103 i kndlnd! hhbd! Sptotshed

nat e and water (3 x 500
m) then dr¢@nn€AHQSCQP tbﬁdOSWGréolvent renoved in vacuo. The

residue was di ssol vedpijgubal sdishtv QFd hedeiéds Bbhpohbfs used iRetrol eum
ether (b.p. 60 8Q[err (75 ) s, added, and the e was trlturated

to - gtBisal YFB IﬁWEQMﬁ4$:QE¥?%%1Ié@?ﬁdsBprF%t 28 5% t ur at ed
with hot etbhael(deg &n) annular cidcwmternéeylfvatuati Qungar(dsz)r iatd dhe vacuo

o, 9hye 1 (EnanLocsRbeny il BUNdd “dha #0cy2 BREROSK1 br" Il Bard ¢
(54) extending from the end of the support base distal
the eye (56) . The support base (50) typically contains a
viewing port (55) through the extension wall of the base
to allow the surgeon to make the initial incision into
the eye and to clearly view the operational steps which
take place at the corneal surface. The vacuum is brbught
in from vacuum source line (58). The circumcorneal
vacuum ring (S2) is cbnfigured so that it meets with and
seals to the front of the eye rendering the support base
(50) relatively immobile when the support base is applied
to the front of the eye (56) and a suitable vacuum is
applied to the vacuum source line (58). The vacuum
chamber forms an annular vacuum space against the front
of the eye. The support base (50) may also have a pin
(60) which serves as an antirotatory device for corneal
centering guide (62). Also shown in Figure 3 is the
incisor blade (68) which is inserted by the surgeon
through the viewing port (55). An incision blade (68) is
of a size and configuration which allows the knife to
enter the cornea at a depth and angle suitable for later
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A mxture of 1-(4-chlorophenyl sul phinyl)-4-phenoxybut-2-yne (17.45 g) and
chloroform (150 m) was heated under nitrogen at an external tenperature of

80-85C for 5 hours, and the solvent was renpved in vacuo to Ieave_
5- chl or o- 3- net hyl ene- 2- WO 97/ 02269
PCT/ EP96/ 02676 25

phenoxynethyl-2,3-dihydrobenzo[b]thiopbfg;z-ol as a viscous yell owgreen
oil - (17.45 g). A"sol ution of
5-chl or o- 3- net hyl ene- 2- phenoxynet hyl - 2, 3-di hydr obenzol[ b] - 5

t hi ophen- 2- ant(rbau&tgbnl ordicplal QivERIdEYIE Hidze g a\ﬂ@%@% vi gorously
for a few intracoEraqs g#;h 5M aqueous sodi um hydroxi de sol ution (150m),
then the organic TN was separated, washed with water (150 m),
dried (MgS®™), and thé‘igmlmeﬁt shows a hatbox viev ofa@uppdrt Base

L (5 oo Ssnuicheuinl S AR GRY adion,sung, (UESREET"

A nixture of early iewed. The circumcorneal vacuum ring (52) is

1- (5- chl or o made tiphydr @verizniey Wi 1P hErD)3-BdDm e IaiP e L s i de
by the central bore (54). The central bore (54) is at
least large enough to see the entirety of the dissector
blade (66) as is discussed below. The central bore (54)
has an axis which substantially coincides with the axis
of the dissector blade. The central bore (54) is desir-
ably of a length such that the ratio of the bére's length
to its diameter is between 0.25:1 and 15:1; specifically
between 0.4:1 and 1:1; at least about 1:1 and less than
about 3:1; or at least about 3:1 up to about 15:1.
Preferably, the ratio is about 2.5:1. This sizing allows
easy hanipulation by the surgeon. The outer vacuum ring
wall (72) desirably forms the outside of the support base
(50) . Interior to the circumcorneal vacuum ring (52) may
be one or more ridges (74) which extend down to the
corneal surface when the support base is attached to.the
guide. The ridges are positioned within the circum-
corneal vacuum ring (52) to prevent rotation of the
support base (50) during any surgical operation.
Variations of the ridge design'vill be discussed below
with regard to Figures 20 through 23. The opening (76)
to the vacuum source line (58) is shown in Figure 4.

Figure 5 shows a bottom view of corneal

centering and fixation guide (62). This guide (62) fits
down within the inner barrel (54) of support base (50)
and a groove (78). within the outer surface of the guide
slides over and engages pin (60). In this way, corneal
centering and fixation guide (62) does not rotate with
respect to support base (50). The inside bore (80) and
the reticle are used to allow centering of the support
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(15.3 g), acetic acid (75 m) and concentrated sul phuric acid (15 drops)
*was heated at 90-95[err] C under nitrogen for 20 hours, then the

sol vent was renoved in vacuo. The residue was partitioned between
di chl oronet hane (250 m) and 5M aqueous sodium 15 hydr oxi de sol ution
(100 M), then the aqueous phase was separated and washed with
di chl oronet hane (50 nl). The conbi ned dijchl or onet hane sol uti ons were washed
W th water (100 m), dried (MgSO efrr]), and the solvent renoved in
vacuo to | eave 3-acetyl -5- chl orobenzo[ b] t hi ophen as a red-brown oi
(10.7 g) wbasle gsb)diabcit Hrwl gothedNBh@nto allow HRAINIHAlAIBarkirg

Phenyl t ri net hy nium tsibromde ( % ed in ortlons under

ni trogen oﬁgE %gnﬁFhﬂﬁ&?ﬁ?PeP%Y*?FegSS&é eﬁ%cﬁh %P surgeo

?hace?KI Sdeltlenquuqt Hilvp hsupport btagez (§P)i ris qrepexityf ur gnh( 25 nm )d
en e I ours an

i terod, Thorr o ety She pokRthy h%?";?f%]yoﬂfo%nd £ixgheen)

ur an t hen
25 the fi mlrla!tee (£33 MAAFHR %«érepeéﬂssﬂné@r (YRCWHR  EAVT FRBERE i N
vacuo to | q and its Ecéﬁmbﬁamoapemln)q J7®) amphaie of PrétinesPABads a grey

SO|Id(4.2ﬁ V\:hICh,WasgéJ wi thout purification.
A m xture U fk br onbacet yl ) - 5- chl or obenzo[ b] t hi ophen (4.2 q),

30 ﬁ i m gazol i di net homee éﬁppbrteglaawl(imﬁ i8 Jagfilkedctocthe arbi:fﬂ.l m )d
t
rﬁscog? So ?ﬁ?ﬂgnexe théeébyﬁe¥2 %Eﬂyéff%ﬁﬁhﬁékfﬂﬁaégﬁﬁ gu&ggn %2 owe

eratur gcted
by fitrati dé nemoeed rﬂmeth§n§ﬁnﬁﬂilhqrezﬁﬁﬂbr¢§dthﬁ SuPPOrt'haﬁﬁ)to

gi ve 3-(5- chigy ohrsdzehel mbszeh% Fof )ins&reidy 6 hdaadksebtlh! hi azole
”"“Ohyd”’br&mé’é (S65 18 noas> ' Arver tRe {nfeidi’iaciiion 3 0¢) ¥
completed, the dissector barrel (64) is inserted down
into the inner bore (54) of the support base (50). The
dissector blade (66) is attached to the dissector barrel
(64) by dissector blade support arm (84). As the barrel
rotates, it defines a barrel axis. The barrel axis is
coincident to the blade axis discussed below.

Figure 7 shows the desired features of the
dissector blade (66) in greater detail. The blade, in
cross-section, is desirably rectangular in cross-section.
This permits a large amount of material to be
incorporated in the blade and yet form a substantially'
rectangular path in the interlamellar spaces of the
corneal stroma. The blade (66) as was shown above, is in
the shape of a major arc of up to 350° having as its
center the axis (65) as shown in Figure 7. The blade’s
major arc is in a plane perpendicular to that axis (65).
The blade may be tapered on its smaller edge as is shown
in Figure 7a and indeed may be of any convenient shape
although we have found the two noted cross-sectional
shapes (i.e., rectangular or hexagonal in which two
- opposite sides are longer than the remaining four) to be
preferred. Figure 7a shows the cone angle (67) of the
dissector blade as is discussed below and the diameter
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Exanpl e 6 A sol ution of potassium hydroxide (14.9 g) in a
m xture of ethanol (450 nm) and water (110 m) was added at anbi ent

tenperature under nitrogen to a stirred solution 5 of

~ 4-met hoxyt hi ophenol (32.7 g) in a mxtys. of ethanol (400 nml) and water (25
m), then the mxture was stirred at anbient tenperature for 4 hours.
A sol ution of 1 -chl oro-4-phenoxybut-2-yne (48 g; prepared in a

Si hm I alr Erzgrzss)t ort ke aq%@@d%a@ blade (sgﬁgagmhasShiia&e&eﬁ &tsure?,m;]

et hano mater wa e r Opw Se over ours,
then the ni PERE @r\ﬁgg s @&%'zft %“@iﬁ uldd 8f e 0urs. The 10
m xt ure was dissestoratbadriel (#3)c to renove the et hanol, then the product

was - extracted i racts
were washed with - 'ith\%a%l?\d 13'8’63 ef&‘zsat ur at eg')hbrl ne (50 P%a?&lt ed
(MgSd err]) SURRPTTHAIIo| (Bt ir’erﬂfvéd‘ ,qule a QMR Y kAt 39°0: 1 ni xture

of 1-(4-net mey pity1E (07 Ohel-Hixtw suport e &®4) to the plane of
L 4 bis- (4 r@b%%@qo@anqyg@mﬂ,m&mw & i ed o, Dy gh vas used
preferably between 0° and 80°, more preferably the angle
is 10°-50° and most preferably about 34° (+ 5°) to the
plane of dissector blade (66). This angle results in the
dissector blade support arm (84) being generally perpen-.
dicular to the cornea when it is inserted into the
incision provided for introduction of the dissector blade
(66) into the corneal stroma. This angle, although not
absolutely critical, is desirable and has been found to
prevent tearing of the epiphilium during the corneal
operation. The length of blade angle support arm (84) is
sufficient that the entire dissector blade is visible
through the top of the dissector barrel during use--see
Figure 6. As was noted with regard to Figure 3, the
outer diameter of the dissector barrel (64) is the same
as the bore (54) of the base (50). The overall relation-
ship of the sizes of the diameter of the arc (69) of the
blade to the length of the dissector barrel is desirably
z chosen so that the ratio of that length to the arc
diameter is between 0.25:1 and 15:1; specifically between
0.4:1 and 1:1, at least about 1:1 and less than about
3:1; and at least about 3:1 but less than 15:1. Again
these ratios allow ease of manipulation by the surgeon.
The dissector blade (66) has two other physical
parameters which we believe to be important to the
effective operation of the support base (50) in'providing
an interlamellar channel in the corneal stroma. Upon
rotation of the dissector barrel (64), the diagector
blade (66) must move in a path which is substantially
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A sol ution of mchl oroperoxybenzoic acid (55% purity; 84.9 g) in
- di chl oronet hane (1400 m ) was added dropw se over 2.5 hours to a stirred,
i ce-cold solution of the crude

1- (4- net hoxyphenyl t hi 0) - 4- phenoxybut - 2-yne (76.9 g) in 20  dichl oronet hane
(600 M), then the m xture was stirred at anbient tenperature for 18
hours and filtered. The filtrate was was¥ed with 5% aqueous sodi um

car bonat e solution (3 x 750 m) and mater (3 x 500 nl), then dried
(Na[err] SO err ) and divided into

el ool vonbinmek.onqras’ L ko [ay | Foe path: oF hheigseaten blade

at nospheri g66) as iy assves, inhotheaverneade intrastromal lamellar

(1 424 m.at hO@bQ'&%”)dég&P{B%'QbéYg g8§¥bHEtr2rové%§’ ?e}@aécjﬁo&?rom?ﬂe ;g\é\gngum
portlon t oduxdng Gheldiggector barrel (64) rotation. The distance .
(5 Mot SR Pl d 9ok b, e gLageeis ben 90T,
(be of %I ghé'1°r’;ii‘rq?’§)eds%°th?sln a p}i ’Us‘g'tihigrpew i iéﬁu&ﬁt the ges.
A mxture axifs (68) wmudn forms the center of ring (66).

1) was 35 heated SHRLIaRLY,DIBE"HeNS QLS rézt%%ﬂ%t%?a% gpiay ™ (29
80-85[err] QX a.mom), ahgeimd this permi#swmheidhsseehbrth&ﬁdﬁature for
| 18 hours, apgeyegd er8hudl 8% hatilel WIPRSRILE Spofallel to the

lamella found in the corneal stroma. The cone angle f

may, of course, vary a few degrees dependent on such
variables as the geometry of the ICR installed, the size

of the eye, and the amount of correction required.

Figures 7b and 7c¢ show one desired tip
configuration of the dissegtor blade (66). We have found
that a comparatively blunt but rounded device will
provide an intrastromal channel fairly precisely in a
constant depth within the lamella. Sharper blades'hgve a
tendeﬁcy to cut'through the lamella and produce a less
desirable intrastromal channel.

Figure 8 shows in a cross-section the step of
creating the incision in the front of the eye using knife
(68). The support base (50) secured by circumcorneal
vacuum ring (52) is in place as is the corneal centering
and fixation guide (62). The knife (68) has been brought
down through the corneal centering and fixation guide
(62) into the epithelium and the stroma of the eye (56).

Once the steps of centering and initial
incision are complete, the corneal centefing and fixation
guide (62) and knife (68) are removed and the step shown
in Pigure 9 is carried out. '

In Figure 9, again the support base (50) is in
place on the front of the eye (56) secured by the vacuum
in circumcorneal vacuum ring (52). The dissector barrel
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90-95[err]C for 6 hours The sol vent was renpved by distillation to |eave
crude

5- met hoxy- 3- nethylene 2- phenoxynet hyl - 2, 3- di hydr obenzo[ b] t hi ophen-2-0l as
an orange gum The orange gunlwaslgLssolved I n di chl or omet hane (30
m) and the sol uti on was shaken vi'dorously for a few seconds with 5M
aqueous sodiun1hydrOX|de 5 solution (25 m), then the organic solution

was separ at egg d{sdRi (BFadb) (66) on £64 TokdBSH 1800 the

sol vent reane |n vacuo to | eave crud

1- ( 5- met hoxﬁ‘?@%%r%zﬁﬂ‘b]’t%%h@ﬁ‘% ??)téem&%tpﬁﬂ%nés‘&)s a red
gum (It Deading hedpe ofcthed dbssécrori bladéi Dg. int#bduced A

t ft 2 b | 2-
'th)éngise?han%g%&(#g% %né?s%%%{&?%&gcdvgrﬁgy‘%@ E@ E:%]ﬁ%%?ggfg%é ) uric
acid (2 - an@r%ﬁ%)¢#ﬁ&ﬁ¢@%ﬁe@aéxeDOiSSF@FFF€§f%? &BO“bursThGhen the

3ol \r/”ent watshafé@weot NAPELD. is rotatéd E&si dusuq\aswaﬁakél angdibpet veen
I C orone

om d, 5M d d t 30
S Chen i HevEahan cohnatel it "BELirne a1a885keT, BLARR sRBpaRt
di chl or onet hga<) (Béache¢s the insertidndmaldieointet thecegel ut Furtheere

washed with ¥@£§E%$§ Qﬁid g&hgg ng%%%& anhghg §o|vent renoved in vacuo

to | eave O was plrified by flash
chr omat ogr aphy over: si P ead §Fﬁ§ or blade is then rotated in an

opposite direction so to remove the dissector blade (66)

- from the channel it has just produced. We have also
found it desirable to complete the interlamellar channel
by using another dissector barrel which rotates in the
opposite direction. B

The ICR may be introduced as descrihed below.

The circumcorneal vacuum ring may be produced
in a variety of desired arrangements. For instance, in
Figures 10 and 11, a multi-chambered device is shown. 1In
Figure 10, a bottom view of the support base (86) is
found. The circumcorneal vacuum ring is made up of three
distinct chambers (88), each of which are connected to
the vacuum source line opening (90). This variation is
desired when additional support is needed between the
outer support base wall (92) and the support base inner
bore (94). Because the force applied to the eye is
proportional to the area #ubjcctéd to vacuur on the front
of the eye, this variation can be used to additional area
under vacuum to the device without trauma to the eye. As
may be seen in Figure 11, the various interior walls (96)
are of a different height allowing them to conform to the
front of the eye. '

Figures 12 and 13 show, respectively, a botton
view and a side partial cross-sectional view of another
variation of the support base (98) in which the
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10-15% m xtures of ethyl acetate and petrol eumether (b.p. 60-80[err]C) as
* el uants. Appropriate fractions were conbi ned, and the ‘sol vents
renoved in vacuo to | eave 20 3-acetyl - 5- met hoxybenzo] t hi ophen as a pal e
brown gum (0. 37 Q). Phenyt ri met hyl ammoni um tri brom de (0. 66
g) was added in portions under nitrogen over 30 mnutes to a stirred
sol ution of 3-acetyl-5-nethoxybenzo[ b]4ig-ophen (0.36 g) in
tetrahydrofuran (5 nml), then the m xture was stirred at anbient tenperature
25 for 1.75 hours and filtered. The filter cake was washed with
t et r ahydr otirsunc®nreal vacuumt hdngt Hoesi notatceompiktelhi ensinele |
conbi ned, ve S -3 QB : I was
i 5501 ved (htelloai | o e chRfREatiof Altous phe VISWIRS! HbE:

2-i ni dazol i(@Sh&ABhAR FIGUES depd {8834, tohPe kst lREIRLAMReat ed under
reflux allow¥lathei éuirgeon§ vield bTUurthe ddhed |YEN £PomOabote anbi ent

{omer U Snellin o FANEL ORI S SASESS BUELL LR KRBl
3- ( 5- ret hoxthee rwdaid | vhewphgnpdrgl durithglithel pxroductbdl, £ the inner
b thi az0 e JERalue ARAARBYS BpRc1¥ivRIN)) L dpdh pEE: of!End!eC
PCT/ EP96/ 0 Z8vennel meets the eye at surface (100) and the vacuum
source line opening provides a vacuum source to the
opening which fits against the eye. Support base (102),
-as is shown in Figures 14 and 15, is a multi-chamber
device anaiogous to that found in Figures 12 and 13. The
device and added upper chamber (104) allow the vacuum to
more easily circumnavigate the cornea.

Figure 16 shows a side perspective cross-
section of an insert (101) which is suitable for
inclusion in the lower end of the support base. This
insert has a support ring (105) which may be metal, stiff
plastic or other suitable material. A rubber seal (103)
which fits against the edge is bonded to the support ring
(105). The support ring may have holes (107) inserted
therein so to allow vacuum access when the insert is

placed into a support such as that shown in Figures
20-23. | ' :

'Figurés 17, 18 and 19 show three variations of
the surfaces which are desirably used as the surfaces
which meet the cornea in the circumcorneal vacuum ring.
Specifically, Figures 17-19 are partial cross-sections of
the vacuum chambers showing various edges of the
circumcorneal vacuum chamber where the edges meet the
surface of the eye. Specifically, Figure 17 shows a
variation in which the ¢ircumcorneal chamber (104) has an
outer surface (106) which is disposed at an angle J such
that J which is the angle which a tangent to a patient’s
cornea would make at that point. Similarly, inner
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28 Al ternative Preparation A solution of potassium
" hydroxide (3.4 g) in a mxture of ethanol (110 m ) and water (28 m)
was added dropw se at anbient tenperature under nitrogen to a stirred 5

sol uti on of 4-nethoxyt Iti ophenol (8.55 g) in a mixture of ethanol (100 m)

and water (6.5 mM), then the m xture was stirred at anbi ent
tenperature for 3.5 hours. A solution ) of 1

-chl oro- 4- phenoxybut - 2-yne (11 g; prepar'é(f'i n a simlar manner to that
descri bed in Exanple 5) in a mxture of ethanol (100 m) and water -

6.5 M) was rad- 240 h h L X e was

gtl rred) at arrggent ?errpé& ?t?%)fls %‘é at1: §n %éie B gﬂc}l Ehm: &gé '
concentrat ed LAN9EcEhanbercedge (hﬁabtﬁaﬁbﬁ 1§-ﬁe§“b§§apﬁééééw faat
extracted lntagsihst fRet aaezéach8eofrhha.ThgnCQ ed19>§t taet sawaﬁﬁ washed

h 3 d db
\z,imnfj t he sol veﬁ a%%rﬁ égklhagassg;‘uégggﬁ Féupgﬁé °9H‘%FF F‘f?e7 N)%) THEdm I

was purified bpn fthanen chamrogdgphyloeervhdlchcé.s similarsiing de8igfi%to

m xtures of e I a t kgl g}ﬁ. h gg%[Berr C) as
el uants. 15 el g?gg?’?&tsg ?gg??‘i gg‘s? rehcgr7 nbi ne ?g' t e sol vents renoved
in vacuo.to IE&F& tipn uses an QULERT, FHABREK: BAGE- 41312d i yne as an

oil (13.7 g). somewhat sharper hﬁtSd.buhmnsQf smm-liﬂ Q@W @Wzon c acid

i, Bt AR cespd M) gkt ki = o1

solu I OoNn “o

met hoxypheny| mmeo)imqmmmn edgend113)7 i@ ofh acmimidan mhapes nl), then

the mxture was gid WAdutin SNanddr WANY Al di¥euiediigay and
filtered. The filtrate waé__s!;!a washed with 5%sod|umcarbo at e solutlon
(3 x 150 m) HiAGRn And Fhe FPRATE Hags, ay be mpde. P % NEHLeRY

filtered. The ﬁaﬁéﬁzﬁ]ﬁs viase Juehiineyl ﬂmumiprmsa,t ﬂtﬁﬁ,eraﬂﬂi pliable
materials such as natural and synthetic rubbers.

The preferred variant of the circumcorneal
vacuun ring contains a number of ridges or vanes which
serve to help prevent rotation of the support base during
the ophthalmic operation. There are a number of suitable
ways of introducing such anti-rotating features. For
instance, in Figure 3, short ridges (46) are included
both in the inner and outer walls of the circumcorneal
vacuum ring (52). The lower terminus of these short
vanes (46) rest against the cornea and after vacuum is
applied to the vacuum ring (52), the cornea is drawn up
into the space surrounding the vanes (46) and the vanes
prevent the support base from rotating. Figures 20-23
show other versions of vanes suitable for preventing
rotation of the support base (50). Figure 20 shows a
bottom view of support base (50) in which eleven vanes
(116) are interposed within the circumcorneal vacuum ring
(52). As is shown in partial cross-section of the
rendition shown in Figure 20, the vanes have several
identifying features. The surfhco'(lls) nust meet the
surface of the cornea after the suction is applied to the
ring. There are pathways variously through the opening
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tenperature of 80-85[err]C for 6 hours, allowed to stand at anbi ent

> tenperature for 18 25 hours, heated at an external tenperature of
80-85[err]C for a further 1.5 hours, then all owed to cool. The

sol vent was renoved in vacuo, the residue was dissolved in

di chl oronet hane (250 m), and the solution was shaken vigorously for a few

seconds wi th 5M aqueous sodi um Mydroxi de solution (150 m). The

organi ¢ sol uti on was : separ at ed, washed mﬁth mater (2 x 150 m),

d d sS4 d th ol d

o e Ptk aal o S S LA vaife HEIAD RIS oS
m xt ures of bet dystazdbuiied FHrobmpdihe | vacunenhzinebopenithigB(124) Go dse

el uants. Apgggprig h%led evenl} AL O En¥CER1 O MR Ak FUhI G S ANEN S

renoved I n vacuo to

1- (5- net hox9lchNGPh‘Madbé¢m}{'@}t¢#@ph6§-3 Fhe pagthsays dormfdhe as a gum

(4.5 0). distribd®idH &P 6he vacuum around the chamber is not
PCT/EP96/026 76

A m xt ur EF3tigal.  Mulkiple ygovum. ipdets,ane Syifakis o%‘h‘én"%hw-') 2-
phenoxyet hachafingd Shipesicate cappropriatel.) Figuren@nisivdws suimmurl c

then the soffeitetnyarfielSf o LREFvatuknt Wipelier’ Yot “LE26) RL8B! oned
bet ween di chitdidddinree a9 wall (122) to allow vacuum dlstrlbutlon.
The -vacuum chamber vane (126) uses an additional slot

(128) to distribute the vacuum. Once again, however, the
lower surface of the vane meets flush with the eye and

forms small indentations within the cornea once vacuum is
applied.

Figure 23 shows a variation in concept for vane
shape. The variation, instead of providing for flat
surface aga{nst the cornea instead is stepped in such a
wa§ that small points (130) which are cut into the vane.
(126) engage the cornea when vacuum is applied to the
device. Vacuum is distributed through hole (120) and in
the spaces formed between outer wall (132) and the lower
vane point, the space between the two vane points (130)

“and the space between the upper vane point (130) and the
inner wall (134).

Figures 24 and 25 show another variation in
which an insert (136) containing a number of pins (138)
may be included as an integral portion of the support
base (50). Figure 24 shows a bottom view of the ring as
it is placed within the bottom portion of the support
base (50). The insert ring (136) contains a surface
(140) which serves as the inner wall of the circumcorneal
vacuum chamber {(142). <In this variation of the
invention, pins (138) extend for a short distance through
that sloping wall (140) so that as vacuum is introduced
into chamber (142), the pins engage the eye and penetrate
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5 and 5M aqueous sodi um hydroxi de solution (50 m), then the aqueous

* phase was ~separ ated and washed wi th dichl oronmethane (50 m). The
conbi ned di chl or onet hane sol utions were washed with water (50 m),
dried (MgSO err]), and the solvent renoved in vacuo to | eave an

orange-brown oil (3.2 g). The oil was purified by flash
chromat ography over silica using 20-25%ufg« ures of ethyl acetate and

petroleum 10 ether (b.p. 60-80[err]C) as eluants. Appropriate fractions
wer e conbi ned and the sol vents removed in vacuo to | eave

3-acetyl - 5- neahshgbtndbpbanbeophta theacoohéawhi Thesbhsdrt ring fdy8 g).
Prenyl {r i met hy) GETRRL YL kRBEY! Fa8 ) Bo0M118 Bd°dabluROLL! gRS Under 15

nit rogen over rrre sol
3- acet yl - 5- ne@ASkybRUted geameprifrally abopt ghe) pips: withnpdPdturare( 20
m), then therggulargtyas Ther indest &lihgewtswrrﬁeyabur placed inf@r 1 hour

d fil d. The fil dr of h
The 11 1rate SHARGAENFAGRLR: FRo, SMbORaY oA -CRESs BE, SHPPPEROT28S) { 0hcuo.

The r easdde ahowulsaohvsuoss-sen&doh daSFinxeaeénucAacné @h&wni)
and 2-1m dazolh(leighbacds, e slriate W%@dQﬁQe&”QﬁB‘adﬂﬁ:’rﬁuﬂn@e
heat ed under ref nder nitro hen to

cool to anbi efhe; anserioy £o I’(é'él?l)tl o3 PAY L€ c Hlopededn the

fil trgti(on, waaked faishiiots Aands Ethe Enterdot diailad (vosyadeurdd ifd[err]Cto
gi ve 5-

nmet hoxybenzo[ t?]it%reﬁnér? ?“)ﬂ )185 Ia‘%i"(?r (gzlan]"\]'gdzg[hf f“nﬁ’t‘m"é’z"c‘ﬂ“
nmonohydr obr onichamber walds (144)i ti@ §chq"ﬂl @n 5’3-"1})5'%05'- azu@mm[mq @5 25
Exampl e 7 to hlave a sr%%ai‘l{ EHd i OIS HayNBeeH that) in a

QRO gt et g o et

: in this inventive device with an appropriate amount of
vacuum. The trauma is seen to be even less than that
observed with vacuum chamber outer walls (106) such as is
shown in Figure 17. |

These combinations of vacuum chambers, vanes

and ridges within the vacuum chamber, insert rings with
and without pins, all-serva to prevent the rotation of
the device during the ophthalmic operation for which this
device is intended. Furthermore, the use of the insert
ring helps to prevent twisting of the corneal surface

during insertion of the dissgctor blade, as explained
below.

operation of the Inventive Device .

Figures 26-29 show the process for using the
combination device.

_ Figure 26 shows a combination of support base

(50) and corneal centering and fixation guide (62) placed
on the front of a patient’s eye (146). The surgeon
centers the device on the eye using reticle (82). At
this point, vacuum has not been applied to the
circumcorneal vacuum ring (52). However, as soon as the
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30 of 4-fluorothiophenol (26.3 g) in a mxture of ethanol (300 m) and
‘water (18 m), then the m xture was stirred at anbient tenperature
for 4 hours. A solution of 1- chl or o- 4- phenoxybut - 2-yne (37 g;
prepared in a simlar nmanner to that described in Exanple 5) in a
m xture of ethanol (300 ml) and water (18 m) was added dr opw se
over 1.5 hours, then the mxture was stit{e¢d at anbient tenperature for 24
35 hours. The m xture was concentrated in vacuo to renove the ethanol,

t hen the product was diluted with water (100 ml) and extracted into

et hyl acetatedevice is considéPed//Ad’ M@0 centered, vacuum is applied as
PCT/ EP96/ 0267 '

. 0 250
m ). The conbi r?eé‘“&‘{{‘r a& ér"i\%lrrg v%/gsﬁél(fov‘\}gt%vviﬁueurm (sf(ﬂfcrﬁ )115}]% (ssaat)u'r at ed
brine (100 n fFhedameyntyeSOvacuwm AR esh|ife knawthoy &he carnedl to | eave a

yel I ow @entering And Fikatiormadidd | (650! il rémevvdd eftom

t enperature, and t@ iplid % I col l.ect b f.léﬂatiéﬁ ¥ashgd wth

petrol eum et h@r"lp(pr? . MEBO(\[I% r'l] © %rﬂ?%ﬂﬁ%fi%%‘%ﬁ%o a% Y nbi ent

t enper at ur e t cigionmcbrneal vampiresdndi (52 ¥-ihensd/dght 2yleging af wihé e

solid (39.3 O)gye. This bulging of the eye contacts the vanes within
the vacuum chambér; such vanes are discussed with
relation to Figures 3, 4, 20, 21, 22 and 23, and the
insert ring shown in Figures 24 and 25. This contact
with the vanes helps prevent rotation or other movement
of the support base (50). Once the support base is
firmly affixed to the eye, the lance (68) is brought
through the window in the support base to produce a small
incision (148) in the cornea. The incision extends
through epithelium and Bowman’s membrane and is
approximately 1-2 mm long and about 0.2 mm deep. The
incision is on a radius of the cornea. A small spatula
which fits into incision (148) may be used to make an
initial separation in the inner lamellar layers at the
bottom of incision (148) within the stroma. This
"teasing® of the lamella will facilitate the insertion of
the dissector blade (66). It should be noted at this
point that the large viewing port (54) promotes ease of
viewing for the surgeon onto the cornea particularly when
used in conjunction with the large ID bore of the support
base (50).
| Finally, dissector barrel (64) is introduced
into the support base (50). The dissector blade (66) is
introduced into the cornea through incision (148) and
turned until dissector blade support arm (84) nears the
incision (148). When the support arm reaches the
incision, the rotation of dissector barrel (64) and
attached dissector blade (66), it is reversed and the
dissector blade is backed out of the inner subsurface
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A sol ution of mchl oroper okybenzoi c acid (55% puri ty; 23.1 g) in chloroform
(450 M) was added dropwi se over 2.75 hours to a stirred, ice-cold solution
of 1-(4- 10 fluorophenylthio)-4-phenoxybut-2-yne (20 g) in chloroform

(190 mM), then the m xture was stirred at anbient.tenperature for 18
hours and filtered. The filtrate was washed wi th 5% aqueous sodi um
carbonate solution (3 x 230 m) and waker (3 x 150 m), then dried
(MgS™), and refiltered. 15 The filtrate was heated under nitrogen
at an external tenperature of 80-85[err]C for 1.5 hours ., allowed to

stand at abdnedlaretpanziurdd fhars fdrimeds, Tiatedcaumads then easedr nal
tenperaturgy fsﬁ%‘g%%@ fb%fsle be&ssf Sis HFUnSVEPEHohOtfibaBPed! BRRECRhe
tenperature tor © ours. The solvent was renoved In vacuo to | eave crude
5-f | uor o- 3LA¥ERAFAYRe SRVIIRE B RaRgVeD, Brem hYhe oB¥RzoEBPt ACBOHARL)- 01  as
a 30 o vi ﬁﬁ?}:ﬁ:ey Q.Ht%‘éﬁémnﬁled Zﬁaﬁ?hﬂie :}.n’cr_:astromalhcﬁaﬁn@l' st di ssol Vfd
i n di chl oronet.han ) an e solution was.s en . Vigorously
o fow BECONEEA, AR SR COHEN b POREhDH: BE, BYALuEORis, cid TH )
t hen t he opgherc ssdltiable wetsersiphras ca, lubshednti.t h That endst of ZXR M ),
and dried ( %) np I i %%& _ ve crude
1-(5-fl uorc@g,oé-lmal . e #%%o%%%%ﬁ??ﬁﬁggﬁgg g’lﬁ\%ﬁ -pﬁ]gr#o%he hanone as
a pink oi | paXents)digrussed abovee|idified slowy at anbient tenperature.
A ‘mixture of the crusieid-{Bvéht96A- Rad- Bebrdneaeinaaldd tdHephen-3-yI)-2-
30 phenoxyet hanone c55,3), aceél c.acid (1‘23 m )h ar}d concentrated sul phuric
acid (6 exemplified in some detaill. hose ‘having ordinary skill

in this art would recognize variations and equivalents

which would be well within the scope of the invention

disclosed here but perhaps outside the scope of the

appended claims. It is applicants’ intention that these

equivalent variations be included within the scope of

this invention.

This is the replacement sheet

Date: & % JUn BS?



drops) was heated at 90-95C under nitrogen for 16 hours, then the sol vent

was ‘renpoved in vacuo. The residue was partitioned between

di chl oronet hane (120 m) and 5M aqueous sodi um hydroxi de sol ution
(60 m), then the aqueous phase was separated and washed with

di chl oronet hane (60 m). The conbi ned 35 di chl or onet hane sol uti ons were
washed with water (4 x 50 m), dried (Ngf and the sol vent
renoved.in vacuo to | eave a red- bromm S d (3 55 g). The solid was

WD 97/ 02269 : . a1

PCT/ EP96/ 02

purified by@%$§§ﬁ1c Pﬁh&?@bﬁ%&%ﬁ%%ﬁﬁ silica using a 17 3 mxture of

petrol eum ether (b.p. 60-80[err]C) and ethyl acetate as el uant.

P o ey oo e R dissechtd Khdle a‘ﬁéﬁ%\eﬁ*"éﬁ?*ﬁ&mﬁgviﬁ o
uor obenzo] t hi o
\(/?.Cgog;,o | eg %58"%; \F'ﬁnerally circ\mc $ laroehaneel i br oni de

(0.4 9 maslad@@dane|anmnnmaingukn ni trogen over 30 mnutes to a
stirred sol ution of 3@%!&6.3 hav iy 0@%@14&‘?{) %chnéga% 9)gi N
tetrahydrofurantﬁf m ), then the m xture was s Ted” \¢

form of a major arc having a diameter in a plane
about an axis perpendicular to that plane, having a
dissecting end and a blade support end, and
a blade support attached to the blade support
end in which the blade support is at an angle of up to
about 80° to the plane of the blade.

2. The blade assembly of claim 1 additionally
comprising a generally cylindrical dissector barrel
having an axis substantially coincident to the blade
axis, said barrel connected to the blade support and
having an inside diameter and an outside diameter.

3. A dissector blade assembly suitable for
forming a generally circumcorneal interlamellar channel
in an eye comprising:

a blade having a cross-section, which blade is
in the form of a major arc in a plane about an axis
perpendicular to that plane, hiving a dissecting end and
a support end,

a blade support attached at one end to the
blade support end of the blade and at the other end to a
dissector barrel having an axis substantially coincident
to the blade axis, and

a generally cylindrical dissector barrel having
a blade support end, a Viewing end, an inside diameter,

an outside diameter, and an axis substantially coincident
to the blade axis.
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tenperature for 1 hour, allowed to stand at anbient tenperature for 18
“hours, and 10 filtered. The sol vent was renoved in vacuo and the residue

was conbined with the product derived in a simlar fashion from
3-acetyl -5-fl uorobenzo[ b] t hi ophen (1.5 g). The conbi ned resi dues were
di ssolved in ethanol (47 m), 2-imdazolidinethione (0.9 g) and

acetic acid (31 m) were added, and the2m xture was heated under reflux
under nitrogen for 20 hours, then al | oned to cool to ambient tenperature.

The 15 resulting preC|p| at coIIect b Itratlon shed with
ethanol, and dried if he 3’9% ?:i[t%iﬁ?'\?e in’ which the

3-(5-f|uorbmadeoghbpbrmpﬁena&)dﬁ-&hindlbﬂduplhodabohi 80° to theb]thiazole

nonohydr ob € .3S I crystalline solid (1.7 g), mp. 264-266[err]C
Exanpl e 8 f)gghg of 1:i’“ey(ﬂlaﬁgsol ution of potassium hydroxide (7.5 g) in a

m xture of ethanol (220 m) and water (55 m) was added at anbi ent
z enper at ;Jrg under ni Frogegm%@ Bl&deé ' 468emBL Yl ancla.t:Lmst 10fandt A jn

mer capt obenzoni e are accor ding e nethod o
S. Kri shnaﬂgﬁﬁy% té (d}ﬁ rﬁ"f'&°£€ CﬁBrangé %é’fenéui'f)% I a nixture
of 25 esloanol (195 nm7) and water (12 m ), then the m xture was stirred
at anbi ent tenperature for 4.5 hours. A solution of

1- chl or o- 4- phenoxybut - 2-yne (24.1 g; prepared in a simlar manner to
t hat described i n Exéwpl e Bheihladsi aseepbldy efhaddim 5 in yhdshntheand

water (12 d{@%ssnoagglé ofN Aot N {hesyn xture

was stirred at a nt tenperature 17 hours. The ntxture was
concentrated in vacuo to renove the ethanol, then-the product was

g|5 l)uin egi WITth h watrgr (1‘59 n *hénBlade ass?ﬂl@Ctdﬁd dntmetilyanac% %lhreT1 § 2 >O<I

i,ne racts were washed w_t wat er an
saturat ed (ﬁk@dhf7éedprgﬁs(ﬁ&§gi tﬁﬁ?ﬁﬂﬂﬂﬂﬂﬂ & renoved in
vacuo toIehaxageﬁdlpandohgbﬁthtynybupusﬂngusides|¢e theablalie- mhlte
solid (37.7% ﬁ&ch are longer than the four remaining sides.

8. The blade assembly of claim 7 in which the
cross-section is positioned such that it forms a cone
angle of 112° (+ 30°).

9. The blade assembly of claims 2 and 3 in
which the diameter of the arc of the blade is less than
the inside diameter of the dissector barrel.

10. The blade assembly of claim 9 in which
substantially all of the blade may be seen in the viewing
end of the dissector barrel. '

11. The blade assembly of claims 2 and 3 in
which the ratio of the length of the dissector barrel
along its axis to the diameter of the arc of the blade is
between about 0.25:1 and 15:1.

12. The blade'assembly of claim 11 in which
the ratio is between 0.4:1 and 1:1.
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A solution of mchl oroperoxybenzoic acid (55% purity; ﬂﬁsﬁmg)hggwgﬁg ef orm

(450 M) was added dropwi se over 2.5 hours to a stlrred tlon
of 4-(4- phenoxybut - 2- ynyl t hi o) banzonitrile (22.1

(190 M), then the m xture was stlared at anbi ent

hours and filtered. The filtrate was 5 “Washed with 5@6aqueous sodlum _
carbonate solution (3 x 230 mM) and water (3 x 150 m), then dried
(MySdJ err]), and refiltgfed.rhe blade asseﬂb%?fbktéf§§m“?§ Qﬁa&ﬁgcﬂgﬁfr wed

ni trogen at rnal erature of

to stgnd at %?2#1 Jt%n’p%rr? i% as$takout 11 and.less than aboukydeslnal
tenperature of 80 - 85 [err]C for 6 hours, and allowed to stan? at anblgnt
t enperature for 18 hour T Vg to av crude
2- HEdroxy 3- nethylene f?phe2§§§g% §&+ gggeégggd gb%ﬂ?% ??hﬁﬂp” - car boni

trile the ratio is at least about 3:1 but less than about 15 1.

. 15. The blade assembly of claims 1 and 3 in
- which the blade dissecting end is blunt.

16. The blade assembly of claims 1 and 3 in
which the blade dissecting end is rounded.

17. A corneal vacuum centering guidé and
dissector assembly comprising a support base having a
proximal end; a distal end; a central section having.a
wall with a generally cylindriéal bore with a central
axis which central section extends between the proximal
and distal ends of the support base, the cylindrical bore
having a length and a diameter and where the ratio of the
length to the diameter is between about 0.25:1 and 15:1,
and an annular vacuum chamber located at the proximal end

and adapted to create an annular vacuum space when placed
against the eye.

18. The assenmbly of claim 17 in which the
annular vacuuln chamber has an inner wall and an outer
wall and at least one of the inner and outer walls have

integral ridges or vanes which are adapted to extend down
to and contact the eye during usa.

19. 'Thé-assenbly of claim 18 in which the
vacuum chamber contains.integral ridges.

20. The assembly of claim 18 in which the
vacuum chamber contains radial vanes.

(WM e = 4 w90
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as an off-white solid (22.7 g). 15 - The s
- dichloronethane (380 mM) and the sol ution was Ihxsﬁﬁﬂhﬁﬁm% gysly for a
few seconds with 5M aqueous sodi um hydr oxi de sol ut , then

t he organi c solution was separated, washed wth V\BHHII“ “lttmt

and dried (MySO™). The sol vent was renp. ;d I n vac de 3-(2-
phenoxyacetyl) -2, 3- dlhydrobenzo[b]thlop en-5-carbonitrile as a pale pink
solid 20 (23.1 g) A m xture of the crude

3- (2- phenoxyacetyl ) - 25 8, di bydr aBaRA®1Y ¥ QPN 517 in whgehbenktrile (5
g), acetic acid (20 Eﬁand concentrated sulphurlc acid (5 drops) was

heat ed at gﬂiﬁéﬁe+$]€? gen Qi-frdg@®* dr*20 hours, then the sol vent was
renoved in 25 vacuo. The residue was partltloned bet ween di chl or onet hane

(100 M) and 5M qUEOWS, S r OxXi | wbi t hen the
aqueous phase was sep%?ated%ie(§E%§%§%£§%§dgfa?§ gsc%ﬂogggg hgﬁg (50 m).
The conbi nedatiiehisr akeilleasd 1:1 argh|lespnthaprabeuthddlwith water (6 x 50
m), dried (MgSJerr]), and the sol vent renmoved in vacuo to | eave a
pink solid (3.5 g). The solid was purified by flash 30 chronatography over
silica using a 3: 2 m23tur ENF iﬁﬁQ‘E‘PHm‘PgtﬁX?inla ipo Wid She ther)

and ethyl agatabeigsad st AL aRit aléssr BRaAhoABoUR asaqbi ned, and the

sol vent s were renoved in vacuo to | eave
3-acetyl benzo[ b] t hi ophen-5-carbonitrile as a pale pink solid (1.5 Qg).
35 . A sol ution @&4.phefhe tassenblyacfiveladnt Ai7bdoniwkd ql? they) in

mnutes to a .
the proximal end of the support base which insert

contains short pins mounted to engage the cornea during
use.

t et r ahydr of d \ ' 30
etrahydr of Yofhum chanter”l dontE21ASI8H $hABYLSBetAtiarly MY %o

25. The assembly of claim 17 additionally
comprising a corneal centering and fixation guide having
"an outer diameter which slidably fits within the
cylindrical bore of the support and a reticle coincident
with the central axis of the support base.

26. The assembly of'claim 17 additionally
comprising a knife adapted to place a small incision in
the eye.

27. The assembly of claim 25 additionally
comprising a viewing port through the central section
wall. -

28. The assembly of claim 17 additionally
comprising the dissector blade assembly of claim 7.
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3-acetyl benzo[ b] t hi ophen-5-carbonitrile (1.5 g) in tetrahydrofuran (50 m),
t hen the m xture was stirred at anbient tenperature for 2 hours. The
resulting solid was collected by filtration and triturated with a hot
m xture of ethanol (21 m) and acetic acid (14 m ). The product was
collected by filtration and dried in va@® to give 5

3- (bromoacet yl ) benzo[ kt hi ophen-5-carbonitrile as a white solid (1.05 9).

A nmixture of 3-(bronpacetyl)benzo[ b] ABSTRAEST- 5-carbonitrile (1.05 g),

2-im dazolidinethione (0.4 g), ethanol (31.5 m), and acetic acid (21 nl)
was heat ed (3 Ngﬁma@mﬁ& NGy SYIDE ANP RISSECTORen cooled in
ice. The resulting 10 precipiitate was col Lected, by filtratiqn, washed
with ether, and'¥$edAVeRdQd i 6] &urpecal devigé gk producing a

3- (5, 6- di hysliena Dpzef 2cll b aakez Binpheazo pakhvagP Rartb Ao e Fhé £1
nonohydrobsrgrncingae %% at]:\llgli. tef;\'e?Ol i'ghéld%)v'ic@ pis 3t?tgag051lper<r))l.’c'three major
components: a vacuum centering guide (50) having an inner bore
(62) which fits at one end against the front of the eye, a
barrel which fits within the inner bore of the centering guide
‘and to which is attached the third major component, a generally
circular dissecting ring. The dissecting ring (66) is shaped
in such way that when an eye surgeon twists the barrel to which
the ring is attached, the'ring moves through the interlamellar
space in the stroma producing the desired charinel or pathway.
The centering guide (62) may optionally include a ring having
one or more pins which firmly engaged the cornea’s epiphilium.
The constituent parts of the surgical device, particularly the
dissecting ring, also form a part of this invention. '

Figure 3

_—
This Sheet Has Be

i
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Exanple 9 15 ' The use of conpounds of the present invention

‘in the manufacture of phar maceuti cal conpositions is illustrated by
the follow ng description. In this description the term"active
conmpound” denotes any conpound of the invention but particularly any
compound which is the final product of one of the preceding Exanmples. 20
a) Capsul es In the preparation of capsules, 10 parts by
wei ght of active conmpound and 240 parts by weight of |actose are

de- aggregated and bl ended. The m xture is filled into 25 - hard gelatin
capsul es, each capsul e containing a upgt do§§ of ggrt of a unit dose of
active conpound. WO 97702269

PCT/ EP96/ 02676 34

- 26

3l ' 32

150
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b) Tabl et s Tabl ets are prepared fron1thé fol |l ow ng
I ngredi ents.
Parts by wei ght 5 Active conpound

10 Lact ose , ' 190
Mai ze starch 22
Pol yvi nyl pyrrol i done ‘ : 10

Magnesi um st ear ate 3 10

The active conpound, the |actose an@ 5Hhe of the starch are dg;ggg{gggfed,

bl ended and ;Dg,ngg [ng mxture is granulated wth soTuti on o ~
pol yvi nyl - pyrro e in ethangl~ ate is blended|jMth

t he magnes|| ym st earate and t he n. The m xture ilp
‘then conprieqdsed in a tabletffing machi n¢ tlabl et s each
containinglid unit dose or ajjpart of a /e conpound.

C) Enteljijc coated tabl et , b prepared by the
met hod desjr|i bed in (b) aboje 1ae tabLets & eric coated in|p
conventi onfgl| manner using a 3l ution o cetate -

pht hal at e jan bt hane (1:1).

d 3% di et hyl phﬂhalate in ¢

Thie Is the replacement She
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d) Suppositories 25 In the preparation of suppositories,

"100 ' parts by weight of active conpound is i ncorporated in 1300 parts
by wei ght of triglyceride suppository base and the m xture f or med
i nto suppositories each containing a therapeutically effective anount of
active I ngredi ent. WO 97/ 02269
PCT/ EP96/ 02676 35
CLAI M5 1) Compounds of fornula I

3/11

FIG. 6
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[err] -5 i ncl udi ng pharmaceutically acceptable salts thereof in

- whi ch ‘Ais S(Op or O pis O, 1 o0or2;, gis 0, 1,2;3,o0r4,
10 nis 2 or 3; Rlerr] is a) halo, b) an alkyl group containing 1
to 3 carbon atons optionally substituted by one or nore halo, c) an
al koxy group containing 1 to 3 carbon atons optionally substituted by

one or nore halo, d) an al kylthio group, an al kyl sul phinyl group or an
al kyl sul phonyl group each containingglytlo 3 carbon atonms optionally

substituted by one 15 or nore | hal e) hydr - f) an acyl oxy group
containing 1 to 3 carbon atons{ §) a ° hydrjoxiyal kyl group containing 1
to 3 carbon atons, h) cyano, i}’ 1n al ka oyIG’ércu containing 1 to 6
carbon atons, j) an al koxycar bpnyl grou$ c,()nt ailnijng 2 to 6 carbon

atons, k) a carbanoyl group or}ajcarbamy) et hyl group &ch optionally
N-substituted by one or two al kyl groupg each don mﬁ 1 to 3 carbon
atons, i) a 20 sul phanoyl or|sdl phanoyl net hyl] gr oup each optionally
N-substituted by one or two al kyl 'groups |each containing 1 to 3

carbon atons, or m an am no g{oup opti (tnally substituted by one or

two al kyl groups each containipgjl to 3licarbon |atpns; R err] being

the same or different when g i$ 2, 3 or 4, 45 Rlerr], Rerr] and

Rl err] independently are H or an{al kyl éroup cgnthining 1.to 3 carbon atons
| o; and

optionally substitut ed*by one ¢r |nore h

i
a p=== 84
A ae/ -/ -

F lG 7C This is the replacement sheet
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2) ) Cbnbounds of formula 1 as clainmed in claiml1 in which Ais S(Op or
0O; pis 0, 10 lor 2 gisO, 1, 2, 3 or 4 nis 3, Rerr] is a) halo, b)
an al kyl group containing 1 to 3 carbon atons optionally substituted
by one or nore halo, c¢) an al koxy group contai ni ng 1 to 3 carbon
f) an acyl@Gy_ g containing 1 1% carbon atons, g) a hydroxyal kyl
group cont ai nTyg to 3 carbon atqm cyano, i) an al kanoyl group
.’\i carbon atorg_j)
X0, k) a carba
to 3 carbon or sul phanoyl net hyl group each
optionally wo al kyl groups each containing 1
i ndependently are H
optionally gabstig;- hal o; and R err] is H, halo,
& by atons optionally 25 substituted
at ons opti ong & hal o, c¢) an al koxy group
containing 1 y[ |y substituted by one or nore
group containing 1:to 3
carbon atons,
car bon atons,

30 car bon at okt

atons optionally substituted by one or nore halo, d) an al kylthio group,
cont ai ni ng A(koxycar bonyl group cont ai ni ng
ta 3 carbon atofge Of M) an am no group optionally substituted by

or an al kyl ~qQroyg’ e BNCAL

A \\‘pa':o nds of formula 1 as clained in
hal o, d) qE'U io group, an s phi nyl group or an -

al kyl sul phon

an al kyl sul phinyl group or an al kyl sul phonyl group each containing 1 to 3
2 to 6 carbd p or a carbanoyl net hyl group
one or two al kyl¥groups each contai nin lgEP i Farbon at ons; " Rerr]
or*4% Rferr], Rerr] and Rerr]
X S0 2. gis 0, 1, 2, 3, or 4
cax bon atons optionally
substi t ut 4d

carbon atons optiona sub3ttOlEd by one or nore hal o, e) hydroxy,
each optiong two SR kyl groups each containing 1
being the same or different when g is

group containing 1 te 3 carbon atons
claiml in whi ‘,‘r : 220N\ A
‘nis 2; Rerr ‘\R‘\“ oup containing 1 to 3 carbon

/ ;
an acyl oxy group containing

1 to 3

FIG.I3~ o2
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35 containing 2 to 6 carbpn'atons, k) a carbanpyf group or a

“car banoyl net hyl group WO 97/ 02269

PCT/ EP96/ 02676 ' 37

each optionally N-substituted by one or two al kyl groups each containing 1
to 3 carbon atons, i) a sul phanoyl or sul phanoyl net hyl group each
optionally N-substituted by one M two al kyl grOUpﬁ§E€Ch containing 1
to 3 carbon atons, or n). an amnino group optional | stltuted by one

or two al kyl- groups each contalnlng 1 tg 3 carbon atogs;

optional |y s
an al kyl gio
by one or T e
1 or 3in i ch p |s 0O; gls 0 or
cont ai ni ng “to—p——cartomatonrs—or—ey
Rlerr] are all H and nis 2.

oz FIG.I5 = FIG. 16

o, an al koxy group

RG], Rerr] and

J

s

R

N04

FIG. 9
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5) Compounds of fornula 1 as clainmed in claim1 in which Ais O gis O,
1, 2, 3, 15 or 4; nis 2; Rerr] is a) halo, b) an al kyl group containing

1 to 3 carbon atons optionally substituted by one or nore hal o, c)
an al koxy group containing 1 to 3 carbon atons optionally
substituted by one or nore halo, d) an é |t hi o group, an al kyl sul phi nyl
group or an al kyl sul phonyl group each ¢ ﬁ |n|ng 1 to 3 carbon atons
optionally SObstit y O droxy, f) an

acyl oxy group contal R{ ng o3 20 carbon atons g\ a hydarpxyal kyl group
containing 1 to 3 ca?bw atpns, h) cyano, i) an al kangyl group
containing 1 to 6 carbqQn nms, j) an al koxycar bonyl oup gontaining 2

to 6 carbon atons, a\carpanoyl group or a carba et hyNy group each
optionally sist\t pt ed by one or two al kyl rpups epch contai ni ng
1 to 3 carbon atons sul phamoyl or sulp Ayl group each
optional |y N-substifjdp ne_or _1LWO, 0 pg;giz containing 1
to 3 carbon atons, an{ am no group ptlonally ' stituted by
one or two al kyl griqu eachjpgantainingifl to 3 carbon apens}| R err] being
the sane or differe en gis 2, 3orl4 Rerr], Refr] Rl err]

i ndependently are IkyI group contarmmamg—tt0 3 carbon atons

optional ly substhqepd Oone” or more halo; and |18 err] is H halo,
or an al kyl group containing 1 to 3 bon_at ons opti o UQE: tuted by
imed in

30 one or nore halo. o Coffpourdaef formula I as
g is O or;+__.:r~‘>§\Frr] is halo, an al koxy

claim1 or 5in whichnis
group containing 1 to.3 c& ‘byano;/r e Rlerr], Rerr] and

R5 are all H aeﬁbn is 2

—a

50—

N 134
1200
26
1327 130
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This is the replacement stieet

w4 ik ST

Date:



WD 97/ 02269 ' : :

"PCT/ EP96/ 02676 38 7)
Conmpounds of fornmula | as clainmed in claim1 selected fromthe group

consi sting of: :

3- (benzo[ b] t hi ophen-3-yl)-5, 6-di hydr0| m dazo[ 2, 1- b].t hi azol e; 5

3-(benzo[ b] t hi ophen-3-yl )6, 7-di hydr(r:s;ﬂ-zt hi azol o[ 3, 2-a] pyri m di ne;

3- (benzo[ b] furan-3-yl)-5, 6-di hydr oi o[ 2, 1-b] t hi azol e;

3- (benzo[ b] furan-3F =0, 7- di hydro- -a LodTQe; 10

3-(5-chl orobenzo[ b t W ophen-3-yl) -5, 6-di hydroi m dazo[ 2,1 -tJkj a%ol e;
3- (5- net hoxybenzo[ B\t i ophen- 3-yl ) -5, 6-di hydroi m dazo[ 2, 1- §] t\j{azol 80 15
3-(5-fluorobenzo[ i t Nophen-3-yl)-5, 6-di hydroi m dazo[ 2, 1- b]jt'\R| ;
3- (5, 6-di hydroi m gaxp[|2, 1 -b]thi azol -3-yl)benzo[ b] t hi ophen-|8-cqrbonitrile;
N 7/ N
N e /1'7 N ' N
N 138 138 140 N
) | . N
N
136 138 " 40’
142 F | G 25 144

F l G. 24 This is the replacement sheet
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.and pharnmaceutically acceptable salts thereof. 20 8) The conpound
of formula | as clained in claim1 which is:

3- (benzo[ b] t hi ophen- 3-yl) -5, 6-di hydroi m dazo[2,1 -b]thiazol e; . and
pharmaceutically acceptable salts thereof. 25 9) A pharmaceuti cal
conposition conprising a therapeutically effective anount of a
conpound of formula | as clained in any preceding claimtogether with a
pharmaceutically acce [ LuenlObi lcarrier. 30 10) Conpounds of
formula | as cled In claim use as a nedi canment. - : 11)
Compounds of fgr al as clai nclaiml for use in tfpe treatnent of
depr essi on, | gt Yy, psychoses) t )} ve dyski nesi a, obesify, dru

addi ction, dr abuse, ¢@0 yve di sorders, Alzh '

qﬂi; ﬁgbease,
oul ki ve behay our,
chay

senil e denent] q, lcerebral ischae
' di sor ders—arnd | ,anorsy

pani c attacks} |[sd€ial phobi as,
non-insulin dgpe nt di abetes

w
o)

obsessi ve-co

ifus, hypelgl ycaenia, ior; stresg i n human
bei ngs. 12) 82 of 4 ound of d fin H0ai m
1, in the man e of a 40 I cament

|
I
s
depr essi on, ' , psychoses,/fXﬂcive dysiN Nesi _ ' rug
addi ctiorbodr se, cognitiv%ﬁorders, g het TEL—s—dscager £5ehi | e
- ; 52

82 63

L

%
/
%
14
%
/
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WD 97/ 02269 : - PCT/ EP96/ 02676

‘39 denentia, cerebral ischaem a, obsessive-conpul sive behavi our,
pani-c attacks, soci al phobi as, eating disorders and anorexia,
non-insulin dependent diabetes nellitus, hyper gl ycaem a, or stress in
human bei ngs. 5 13) A nmet hod of treating depression, anxiety,
psychoses, tardive dyskinesi a, obesity, drug addiction, drug abuse,
cognitive disorders, Al zheiner's disease, senile denentia, cerebra

i schaem a, obsessive-conpul sive behawipur, panic attacks, social

. phobi as, eating disorders and anorexia, non-insulin dependent diabetes

mel | itus, hyper gl ycaem a, or stress in human bei ngs which conprises
the adm nistration of a 10 therapeutically effective anount of a conpound
of formula | as claimed in claiml to a patient in need thereof.

14) Process for the preparation of conpounds of forrmula 1, as clained in
claim1l, conprising the reaction of a conpound of fornula I1I1

150

FIG. 31
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[err] ~ " with a conpound of formila IV [err] at a teqperatyre
in the range of? 0-200[err]C optionally in the presence of an ad#dt Cos
optionally in the.presence of a solvent.

-23-

13. The blade assembly of claim 11 in which
the ratio is at least about 1:1 and less than about 3:1.

14. The blade assembly of claim 11 in which
the ratio is at least about 3:1 but less than about 15:1.

15. The blade assembly of claims 1 and 3 in
which the blade dissecting end is blunt.

Co 16. The blade assembly of claims 1 and 3 in
which the blade dissecting end is rounded.

* C L M s *
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ABSTRACT

CORNEAL VACUUM CENTERING GUIDE AND DISSECTQR

This invention is a surgical device for producing a
generally circular, interlamellar pathway within the corneal
stroma of the eye. The device is made up of three major
components: a vacuum centering guide (50) having an inner bore
(-62) which fits at one end against the front of the eye, a
barrel which fits within the inner bore of the centering guide
and to which is attached the third major component, a generally
circular dissecting ring. The dissecting ring (66) is shaped
in such way that when an eye surgeon twists the barrel to which
the ring is attached, the ring moves through the interlamellar
space in the stroma producing the desired channel or pathway.
The centering guide (62) may optionally include a ring having
one or more pins which firmly éngaged the cornea’s epiphilium.
The constituent parts of the surgical device, particularly the
dissecting ring, also form a part of this invention.

Figure 3

This is the replacement sheet

Date: 2 9 FEB 2g



