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PCT/ EP96/ 02952 ; , N%CRCLIDES The
preSent'lnventlon reIates'Tb a novel class of macrolides having val uabl e
phar maceut kcal and:rel ated activity. For conveni ence conpounds of this

~ novel macrol i de ¢lass are referred.to herein collectively as
"Sangl i f ehrins". . The first of the Sanglifehrins were |solated
fron1act|nonycete fernentatlon brot'hs. These are the Sanglifehrins A
[err] 54 ' WD 97/ 02285

. PCT/ EP96/ 02952 [ﬁhéisnounu OF THE INVENTION
s 1. Ficld of the Invention
Thc present invention relates to 3 rol?er typs hemming
apparatus for hemming, for example, of a door pane1 for a
vehicle. - .
2. Descr1pt1on of the Prior Art
Convant1ona11y. a door pane1 has thrae edges which are
formed by hemming Tayers of an outet panel and an 1nner
panel. An example of a prior arg appgratus_to be used for
such hemming 18 described in Japanese LaidFOpen Pataent
Pub11cation No. 61-262432 in which a rol1er type hamming
apparatus s disclosed by the applicant of the present
application, '
The conventional hemming apparatus 1s 11lustrated
generally at h in FIG. 11. As shown therain, the hemming
t apparatus h includes shifting means r such as a multi-axis
, céntro11ab1e robot hand 5av1ng a ‘predetermined traveling .
path nnd a hem roller m carr1ed by the sh1ft1ng means r, and
is adapted for hemming a bent portion We of a workpiece W
. which 1s positioned on a lower die k by the hem roller m
rotated under pressure along the bent portion We, As
{1lustrated, the bent.port1on Ve ds beht in advance
'substéﬁt1a11y at right angles, and the hem roller m is

rotated under pressure along the extreme end of the bent
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As can be seen the macroyclic ring of Sanglifechrins Ato Dis of entirely
novel structure characterised in that i) positions 1 to 6 conprise a

3- carboxyplperlda2|nyl carboxylic acid residue, ii) positions 7 to 9 an
aromati ¢ [err]-anmino acid residue, and iii) positions 10 to 12 an
aliphatic [err]-amino acid residue. The remainder of the macrocyclic ring
is conprised by an hydroxy carboxylic acid residue, providing, in the case
of Sanglifehrins Ato D a further 11'carbon atons in the prinmary
macrocyclic ring I n accordance wi-th conventional practice in

macrol i de cheni W}‘?%é“aﬁ&nﬁ"ﬂﬁ"tﬂé’é%ﬁ?'ﬁ ORRENG P Nty Rredatensipedi ¢ ring,
o el ATRE L BREY G e BITHABREI G L ot
position Jﬂ ' completely fold over the bent portion We, as ¢hown in FIG.

B | .

The roller type hemming appiratu; h can be used for’
continuous hemming QIOhg the contour of the peripheral edge
of a workpiece W, thus assuring good product accuracy as
wall as improved operating efficiency. The ro11ef type
hemming apparatus h as described above, however, invo1ves
the following problems. , '

spdb1f1cai1y, as shown in FIG. 12, hemming is achieved
by shifting the hem roller m ajong the bent portion We in a
Ipressed condjtion. and 'in order to achieve good hamming by
folding over the bent portién We cnmp1ete1y,.tha hem roller
m must be shifted with its 1oﬁer end aiways held at a
constant distance § away from a forming surface (or upper

. surface) ko of the lower dise k. Therefore,'an 1deal
trave11ngtpath (hereinafter referred fo as "hemning level
'LH") must be defined for the hem roller shifting means »
such as a robot hand. Such a constant distance 6'13 equal
’ to.tha total of twice the thickness of an outer panel Wo. and
the thickness of an inner paneI.H1.

The hem roller shifting means r 1s not, however,

composed of a perfect rigid body, and when the hem roiler m

is pressed against the bent portfon We for hemming,.the
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WD 97/ 02285
PCT/ EP96/ 02952 Sanglifebrins A'to D are also characterised by the

presence, of a novel bicyclic spiro systemattached at the 23 position of
the macrocyclic ring via a hydocarbyl |inker group.

Sanglifebrins Ato D may be subjected to extensive' chem cal manipulation to
obtain yet further nmacrolides of the Sanglifehrin class. Such manipul ations
i ncl ude cleavage of the macocyclic ring,. in particular at the |actone :
.0Xy-group, cleavage of ‘the I|inker group between the macrolide and spiro
ring systems, andhAreqmymebh®M ndy:be a?leefdcRhrélgh vaiﬂsml:?rbfor ot her
chem cal nodification of substituent groupings; for exanple,

herei nafter descritsetf sho répulsivantoree obdils bent gortion wWee apparent to
t.hose skilled in_the art. I n accordance with the invention it has’
been found that 34AEeTQNMi A% shown fmFliGeuldw thROBEUa) mvoﬂinmep#pu ro ring

Shar satori ot ros atneBRtAdtRR raREFed 1 R (ARG 16bel iy BF e nem,
activity. In parip§ygediy t1bearemvceuttgera B@ﬂcygﬁ s%b he tHemm iR VR TY

conbi.nation of activities: 1in b|n Ing activity,
- i mmunosuppr essiLHe d!ﬂﬂsvrbw]ts 'ln insuffictunti pressioh boide Bpgridd bpd

T-cell proliferation: y do not, however, have FK bi ndi ng

protei n bindi ng &keiRen y*%?om éPﬁe&hﬁ*ﬁfWhHMFffﬂ(} felding: gver of the  The
Sangl i febrins ca cor ovi di XCi ti and novel
clags of |nnunosaﬁﬂf g Hf? ?Zﬂﬁé?EFQi%gﬁgﬁﬁﬁ tifﬂﬂﬁﬁfylcular

the Sanglifehri pankfaee a@n@.ct tWaby HASODbSE of pa&bmmf LRLs tfheom.gﬂ of -

previously known i mmunosuppressant and antinfl anmatory conpounds such as
cycl osporins andleweltddl ddes;nod. goirefide helthaphenaxituadintraviél 505 Ieves s,
i ndi cating that the Sangllfehrlns have a different node of action than

such previous cokpolitiso theidefiectiongpf e ham roller shifting means r.
Furthermore, as the bent portion We of the workpiece ¥

"such as a door panel to be héhmed usually includes compiex
and continuous curves or the 1ike, it has been quiie
difficult and somet imes pract1éa11y impossible to define
éuch a trave11n§ path for the hem roller shifting means r as
to permit sccurate follow-up of tha hem roller m along the .
contour of the bent portion We. Therefore, the traveling

) pétn of the hem roller.m during the actual hemming operation
includes s1ight difference from the contour of the bent
portion We, which causes another'd1ff1cu1ty in achieving

" good hemming. ' R

Whan a muiti-axis contro11ab13 robot hand as described
above {5 used for the hem roller shifting means r, it is

‘required to teach u predetermined traveling path to the
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p}ovide a novel category of drug substance both in terns of structure and
activity which may be anticipated to materially extend the bounds of

i mmunosuppr essive and/or antiinflammtory therapy; for exanple, to avoid
or reduce undesirable side effects of g

3 WD 97/ 02285

PCT/ EP96/ 02952 previ ous ‘i mmunosuppr essive and antinflamatory therapies
andlor to inprove or extend such therapy to new di sease areas or.new -
pati ent categories. Sanglifehrins, - . in which the,macrolide
ring isinri ng-'b%@r‘feal.'?%‘r ol Pmﬂﬁﬂﬁ“"'hé“&%"gﬁg'ztf Sémﬁqané"‘i' n the
hydrocarbyl |i nkgic pRtePEtenbR SIRA" &h | flRadNEraii ARG Patf of ¥ReCHEM ar e both
hydr oxy substituted, oir‘vﬁlﬁn WhFch the spiro resi duegadt?ac%e%ﬁt onﬂe :

macrocyclic ringrdidsrbrcs eagasrad,oor tthenRsMEThg Jover aHl Y Thagkisonme or all
of the conbination of Sanglifehrin characteristic activities. For exanple,
Sangl i f ehrins i rbesgyBenhthe deaning 1eve] dile 18 st pediet paghihelid gt possess

| ophi |'i n bi ndi actiyjty but d t g_signifi t
Imunbsuppr essi AOTREANY; 413 thRge vl HPR SRR EATRING Tisess KA Fcthe i n (e
art, hovever , - SUglehoRpRIISTRSEYifiScasl YAR! FobbRTHENIE T Sys g8 Nl at 5 or
OCKS T or angl |

key building bl the preparation of further nove ehrins,

and hence furthefiem eyl bed shiet irigememesitv,c thid ciabchingprodwivsentds f ehrin
cl ass. . In that its presence appears material to the biologica
activity, e.g. dieephauiwh®gffiaitins A to D, the bicyclic spiro systemtoo"

may be viewed as | dj ral conponent w th key bi ol ogi cal
si gni ficance, u%ﬁxggﬁ’gqggrU@H’#gﬁjcomjonent for further derivatisation
or nodification bot hri g @habbiute! Bt {He BFESHHE 4 AverfiohUEd Rb

. . v1?e . S
Sanglifelhrins or for application n the derivatisation or nodification of
other drug substerineestygdeohemxtrgpobpparatusorhéreinhe Hemt roiter okn ot her

innunosuppressi\gzéaigge1substances of the macrolide class.
y follow up the configuration of a bent portion of
a vorkpiece to be hemmed. | '
It 15 another object of the present invention to
.provide a rolier type hemming apparatus which can readily
" and directly teach an 1dea) traveling path of a hem roller
to a robot hand. | |
| In'or#ar to overcome the above probiems associated wifh
the prior qrt..the present invention provides a ro1lap type
hemming apparatus for hemming a ﬁorkp1ece having a
‘. peripheral bent portion which includes a hem roller rotated
. under pressure along the bent portion of thé workpiece, &
hem roller support adapted for.d1splaceab1y supporting the
hem roller, and a robot hand adapted for shifting the hem

roller through the hem roller support while pressing the hem

4 This Sheet Has Been Rerlaced
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As indicated, the Sanglifthrins represent a novel.class of macrolide
conpounds of entirely novel and wholly characteristic structure.

Accordingly in a first aspect the invention provides: a macrolide
in which i) positions 2 to 6 inclusive of the macrocyclic ring are
provi ded by a piperidazinyl carboxylic acid residue; and/or ii)

positions 7 to 9 inclusive of the macrocyclic ring are provided by an
aromatic J[err]-amno acid residue; .and/or

4 o 97/ 0%% h t f . 1

PCT/ EP96/ 02952 TOET Hhahei et pariien, 9f; the MErERI&SP-{ he nacrocycic ri ng

are provided by an abi?hf%%hcal?ﬁv%”bﬂﬁs’xﬁ’ﬁ'c@ﬂir?s'aquﬁho |hrgr‘f;@|e|.gr.|prot ected

form or a salt there ultably 'the nmacrolides of the invention

conprise two, espephacdabial intdicaeedtont berﬂnbaaiw ltst tive presicing al
features i), ii) and iii " The p erlda2|n carboxylic acid

residue is suitdbirpehian )afptmmoaahm d% hasdion 1‘1 M’W gebatieh®std @Ri ch t he
6oposi 1ion of ¢ I RAFErplRe SEREH G, t@%*@%é@%? r rent Yok
and the per1phura1 contour of the workpiece can be absorbed,
permitt1ng the hem roller to accurately follow up the bent
portion of the workp1ece. _
In taaching the robot ﬁand. a fobming surface of a

Tower 416 fs used as & virtual traveling path, and during
the hemning oparatiop. the hem ;011er support corrects or
absorbs any difference between the path thus taught and a
path wh1chlis actually required, so that the hem roller can
be rotated under pressure along the bent portion of the |
workpiece in an optimum trav¢1ing path. ' '
BRIEF DESCRIPTION OF THE DRAWINGS .
Preferred embodiments of the present invention will now
be described by way of examplie only and with reference to
" the accompanying drawings, wherein: . o
FIG. 1 18 a genéraI view of a roller type hemning'
' ~ apparatus using a robot hand 1in accordance with tha present
invention; _
FIG. 2 1s a vertical sectional view of = first
embodiment of a hem roller support;

FIG. 3 is a schematic view 11lustrating the teaching

heet Has Been Reflaced
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wherei n the assigned nunbers represent the ‘position of the atons of the
residue in the macrocyclic ring. This residue nmay be ring substituted or
unsubstituted. Suitably it is unsubstituted. The [err]-am no

moi ety of the aromatic [err]-amno cid residue suitably occupi es the
9-position of the macrocyclic ring. Suitably the aromatic a-anmino acid is a
phenyl al ani ne, especially 3-O+ phenyl al anine, residue in free or protected
form The a-am no noiety of the aliphatic [err]-amino cid residue
suitably occupies the 12-position of the macrocyclic ring. Suitably the
aliphatic [err]-&RPYRENG residue is a valine residue in free or pr ot ect ed

form ' The t C i syi t conprises a
hydroxy carboxylic a@r&& ?eg augcﬁ{]ﬁé,qg e%(ii t&’gaﬁﬂgﬂ a'g 188es t he
macrocyclic Iacthgr 110 kage and the carbonyl nnlety of which forns an

~am de |inkage w % Perr] amno group at position 12 of of the

macrocyclic ring. ThelGai B taydr vantican bpegtifionahoiidw 6 decorsyi t ably has a
chain length of from6 to 20, nore suitably 11 carbon atons. It’
5 VO 97FBQQgﬁyent of ‘the hem roller support;

PCT/ EP96/ 02952 FIG. 6 1s a vertical sectional view of the hem roller

support of the second embodiment, 311ustr§t1ng unother.way
of teaching leve) setting;

FIG. 7 1s a vertical sectional view of a third
embod{ment of the hem roller support;

FIG, 8 1s a hydraulic control circuit djagraﬁ for a
hydraulic cylinder in the third embodiment;
FIG. 2 1s & vertical sectional view of a fourth-
embodiment of the hem roiller Support'
FIG. 10 15 a dr1ve control circuit diagram for a gervo
'motor in the fourth embodimant'
FIG. 11 1s & general view of a prior art rolier type
hemming épparqtus using a robot hand;
| FIG. 12 1s a schematic view 11lustrating shifting -
oper$t1qn of the hem roller in.FIG. il_on a herming lavel;
o and _
Flé. 13 1s a view simitar to FIG. ié but 11lustrat1n§
an actual traveling levei of.the.haq roller,
DETA;LED DESCRIPTION OF THE PREFERRED EMBODIMENTS
l Referring to the drawings and to FIG. 1 1in particular,

Sheet Has Been Rep Iaced
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may be substituted or unsubstituted and/or contain one or nore unsat ur at ed

| i nkages in particular cunmul ati ve doubl e bonds along its |ength. Mre

sui tably the renmainder of the macrocyclic ring. conprlses a

11- oxy- endecanoyl - 11-yl , . especi al | y 11- oxy- 6, 8- - endecadi enoyl - 11-yI ,

resi due optionally substituted, e.g. inthe 2, 3, 4 and/or 5 position. Mre
suitably the said hydoxy carboxylic acid residue is a residue of formula IL
[err] wherein Rlerr] and Rerr] are both H or represent

an extra bond; rrlis H err] is -COCH err r .
Oy GrCerr] gown tnereihy 14 3 Faaentype nenghe M“F%H’eéeﬁ!b%#ygf‘pucture
of formila |l leHe"brincigh8s 42 pla@nECiffantRbd) 85 St ERGHER

Preferred macroll ccordance th the invention are accordﬁngly t hose

conprising a macenachemming Bppavatu®r s cbivprised of a multi-axis
[err] wherein X, Y and Z are residues i), ii) and-iii) as defined above

and Ais a hydrcﬁ&ﬂtf‘eh}ﬂﬁkymwfabmd e $pdwikichs agpredesarminede traveliog or

]E)(r)(r)tnejlc;eelform or ltprtaq(?m arﬂy tutpg%rt'm” ré"n”%C&t?.? c:CrltI nHunQegf

on the forward end of the robot hand 2, and a hem roller 4
'Hisp1acaab1y subported by the hem rollsr support 3 to be .
pressed rgainst a workpiece W. |
_ The workpiece W ts. for. exampie, & qoor panét composed
‘of an outer panel ¥Wo and an inner panal Wi. The outer pane)
Wo has a peripheral portion pteitmtnafi1y bent upwardiy
substantially at rtgpt angles, and the inner panhl Wi has a
peripheral stepped portion extending outwardly- (see FIG,
11)., The outer panel Wo and the inner panel Wi are placed
on a lower die 5 with the stepped portion of the inner pansl
W1 arranged aiong the inside.of the bent porttoﬁ of the'
outer panel Wo. The lower die § has an upper surface
constituting a forming surface 5a and is placed on a common
base 7 on whtch.the hemming apparatus 1 1s .placed at a
predetermined distance &wny from the lower die §. The
S workplece ¥ 13 placed on the forming surface 5a of the Tower
dfe © and 1s secured thereto by f1¥tures 6.
‘As the robot hand 2 1s well known in the art, its
description will be omitted, and the hem roller support 3
and the hem roller 4 w111.be explained 1in detati.

7 " This Sheet Has Been ReIpIaced
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6 WD 97/ 02285 :

PCT/EP96/02952 [err] " in free or protected form or salt thereof
Generally in the Sanglifehrins, as in Sanglifehrins A'to D, the mecrocyclic
ring is substituted at the carbon atom adjacent the oxy noiety of the

| actone bridge. Typically this substituent conprises a .

2- oxy-2' -aza-3' - oxo-spi robi cycl ohexan-3-yl residue, e.g. of the fornula WV
Ve .

As shown 1in FIG. 2, a support bracket 11 is attached to
the forward end of .the robot hand 2 by bolts 12. The
support bracket 11 is a block muﬁber of a predaternined
shape having a slide holelllc. a spring hole 11lb and a
through hole 1la cdax1a11y formed in subsequent steps from
the lower side (as viewed in FIG. 2). The s11de hole 1llc 1s
an hnguInr hole, for example, of a square,;ro;S,seétion.
while the spring hole 1lb .and the through hole 1lla are
ctrcular holes having predatermined diameters, respectively.

A silide block 13 1s s1idably inserted in the support
bracket 11 thus constructsd. The s1ide block 13 is a
substant1afly prismatic member slidably inserted in tha
s11de h;1e lic of the-support bracket 11, -and has a threaded
que 13a formed substant1n11§ in the central portion of the'..
inserted upper surface thereof. A stopper bolt 14 1is fixed
in the threaded hols 13a. The stopper bolt 14 is inserted
through the through hole 11; of the support bracket 11 from.
above (as viewed in FIG. 2), and 1s secured to the siide
block 13 by screwing into the thrqadad hole 13:;_w1th a
'spring 10 encircling a shank portien thereof.

v : The sprind 10 is a compression coil spring having a
. predetermined spring constant and has upper and lower ends
held in abutment éga1n$t the bottom of the spring hole 11lb

:forned in tha support bracket 11 mnd tha-upﬁer surface of

the s1ide block 13, respectively, $o as to urge the s1ide

his Sheet Has Been Rerlaoed
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[err] wherein + -a-b- is -(M)CCH or -(M)CH CH(OH) - and " Rs
Is Hor M (wherein Me and Et represent nethyl and ethyl
respectively) in free or protected form or salt thereof 1inked to the
macrolide ring via a linker conprising a linear sequence of from6 to 11,
typically 9, carbon atons between the spiro residue and the nmacrolide
ring. - The |inker group may be substituted or unsubstituted and/or
contain one or nore unsaturated |inkages in particular cumulative double

st tured, e o Bkt SRULRRYY, LF SRS vOEREP ATEét el RbgHans, my be

further substltuuﬂdcby1fwdroxy e.g. by 3 hydroxy

7 WD 97/ 02285

PCT/ EP96/ 02952 substsﬁauphtﬂatantﬂ @t arayréatst-mﬁntnadldn!wnsatsur ed, eg.
contain two carbon- carbon double bonds. Nbre suitably the |inker group

conprises a 1-netPRpVided befyeen thpqupnesysurface ogst;hecmnnoytabnckct 1

1- met hyl - 7- et hy| I
ret nyl -1, 5 nonadi EHoYTa G491, oF ade. ferel, BFL Xy duds: romerabre ageursi e s
4, and/or 8 po&hgygghtweeﬁf@yqugftgyg.hlﬂger group is a group of fornula

v The s11de block 13 has a support lug 13b proJecting
downwardly (as viewed in FIG. -2) from the foremost portion
of the lower surface of the slide block 13. The support lug.
13b has. a support hole 13c of a predetarm1nad diameter
extending through the thickness thereof. A suppoft shafi 17

. 1s 1nserted_through the'support hole 13c 1n such a maﬁner ag

"to extend forwardly beyond the support lug 13b, snd is f1ixed
by & nut 20. - |

The hem roller 4 1s rotatably mounted on the sﬁpport
shaft 17'a£ the front end thereof througﬁ & metal bush 19.
A collar 18 {s interposed between the metal bush 19 and the
support Tug 13b, o

A teaching procedure to the robot hand 2 will now be
described with reference to FIG. 3. | o '

' The spacer p1éte 15 1s preliminarily 1nt£rposed beiween
| the support bracket 11 and the h;ad of the stopper bolt ié.
as shown 1n FIG. 3. This causes the slide block 13 and
consequent1y thg hem rolier 4 to be displaced upwardly (as

viewad in FIG. 3) with respect to the support bracket 11 or

This Sheet Has Been Rerlaoe
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[err] wherein c represents linkage to the spiro residue; d

represents |linkage to the macrocyclic ring and i Rlerr] and R err]
are, each, OH or together represent an additional bond, in free or protected
form . The linker group will generally be attached to the
macrocyclic ring at the carbon atomimediately adjacent to the |actone
OoXxy group, i.e. when the the nacrocyclic ring conprises an

" 11- oxy- endecanoyl - 11-yl residue, at the 11 position of thereof.
Accordingly the invention provides conpounds of formula VIl SL-M VIII
wher ei n Pn I EHY QIPEESIoN By Irbh MG PoF R H@r@%e%é\/&fo%y def i ned;
L represents a |linker group as previously define represents
a macrol i de ringlesemddei Hudlyyaddfstance cumespmm to thectiettkhesgnt or salt
t her eof . Parti cul ar conpounds of the invention are those of
formula IX of the sppcerglate 15. '

PCT/E976/ 02952 [err] Then, tha hem roller 4 is moved along the forming

surface 58 of the lower die 5 in abutment therewith so as to
teach to the robot hand 2 a virtual traveling path defined
by fne forming Surface 5a. The position of the ham roller 4§
with respact to the forming surface 5a at .this time is shown
as teaching level LT.. After tha taaching operation has basn
completed, the spacer p1atc_15'1s removed to return the
s11de block 13 to a fres position where the head of the
stopper bolt 14 {is 1in abutment against the upper surface of
the support braékaf 11. ‘ |

As described above, 1n teaching to the robot hand 2,
the virtual traveling path temporarily defined by the
fo¥m1ng surface 5a of the Tower die 5 s taught to the robot .
hand 2, so that the robot hand 2 13 shifted in the traveling
pﬁth thus taught to perform.hemming_operat1qn.

‘During the hemming operation, the workpiece ¥ is placed

. on the forming surféce 5a of the lower die 5, as shown in
. FI6. 4, so that “the hemming level LH which ‘defines an 1deal

traveling path of the hem roller 4 is deviated by a distance a
from the teaching level LT 1in the direction away from the
form1ng surface 5a of the lTower die 5. The disfance o

correspondé to thickness § of the workpiece W which is the

ITh|s Sheet Has Been Repl
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wher ei n -a-b- is as defined.above; -e-f- is

-CH(OH)-CH(OH) - or -CH=CH; . -0-h- is as defined above for -a-,b-
and , - Rlerr], Rerr] and R err] are as defined above,. in free or
protected formor salt thereof The conpounds of farnmulae 1 to I X

contain asymmetric carbon atons and thus may exist in a number of epineric .
forns. Al of the possible epiners as well as diastereoi soneric m xtures
t hereof are enconpassed in the invention. However, -conpounds of fornulae

jare encom nvent i on. However, - or nul ae
are of appropri oS Bl croaunes i srigkBesiat, tnb ek’ BRI, P de 3P ch o o

characterisic of thaokhesscofi tie 1ARer PafbNPS.0" Rardf 9t 7 £ thope FRAILERT S Whi ch.
possess sanglifehrin characteristic activities are preferred. I'n general,

e.g. for pharnmacdhatcthe wobot ihandc2 otsdancmoveid: bs tte Tocatentherhenepi Ner s

‘whi ch possess sangljfehrin characteristic activities in pure or .
substantial ly pufR11¢f f gt the teaching dayet 4 i Hawevercdher hempiredier which

o arl cast obERRACHE! ASGASBATRE (eHe )6 L FTirS oA 3oRFe 1688 cg.
the 3 car boxypi por| oz, i o b e heisCbREfAon, ana since SE' T Vs
of the macrocycl werkptegensis ipdaced batiween dthef bewradl Doy 4 and the lower
die 5. -Then, the spring 10 provided bétween the support
bracket 11 and the s11de.b1ock 13 1s contracted to the
amount of difference in height of the hem roller 4, that is,
the total of the th1cknes§'t of the spicer plate 15 and the-
thickness & of the workpiece W, and as the spr1n§ 10 15
contracted, the henm r§11er 4 1s pressed toward the Jower die
5 by repuistve force of the contracting spring 10. |
Specifically, the difference between the teaching level LT
and the nemming level. LH 1s absorbed by contraction of the
spr1n§ 10, s0 that good hemming operation may be performed
even though the virtual traveling path temporari1y defined
by the forming surface 5a of the lower die 5 has been taught
to the robot hand 2. h -
- . Further, quring the hemning operation, the hem roller 4§
. 1s pressed wi*h a predetermined ppass1ng_forcé against the
bent portion of the workpiece W, and re$u1s1va force of'the
bent portion for the pressing force causes the robot hand 2
to be deflected 1n the direction away from the bent portion.

11 : . This Sheet Has Been Rerlaced
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9 WD 97/ 02285

PCT/ EP96/ 02952 ' [err] . Preferably the aromatic amno acid ii) at’
positions 7 to 9 of the macrocyclic ring has the L configuration, e.g. is
of configuration [err] Preferably the aliphatic anino acid iii)
at positions 10 to 12 of the macrocyclic ring has the L configuration,

e.g. is of configuration [err] When the renai nder of the.
macrocyclic. ring conprises a residue of fornula Il, it preferably has the

confi ation '
gurati As, in tsaching to the rpbot hand 2, tho position of the

s11de block 13 has been displaced with respect to the

support bréckat 11 by a d1stance corresponding to the
thickness t'of the spacer pfata 15, the hem roller 4 can be
naintained on the hemming level LH, even when the robot hand
2 is defiected within the range 1imited by the maximum |
distance corresponding to the thickness t., Thus, the
deflection of the robot hand 2 1s absorbed and the hem

roller 4 15 always held on the hemming level LH, permitting
the pressing force of the hem roller 4 to be maintained at a
prober value to achieve good hemming. ..~ . '

As described sbove, as the slide block 13 and
consequently the hem roller 4 s displaceabie with ra;ﬁect
to the support bracket 11 and consequently the robot hand 2,
deflection of the robot hand 2, or difference in the
traveling path of the hem roller 4'w1th'respect to the
workpfece W can be apsopbed; pern1ttiﬁg the hem rolier 4 to
constant1j folibw up the bent portion of the wbrkpigce ¥
exactly anﬁ to be constantly pressed with u-proﬁer pressing
force for good hemming. .

! Further, as the henm roi19f 4 1s displaceabTe with
respect to the robot hand 2, the teacﬁ1ng procedure can be
readily perfurmed, using the forming surfate 5a of the lower
d1e 5 as virtual trave11ng path.

FIGS. 5 and § show a second embodiment of the present

1 2 s Sheet Has Been Replaced
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[err] Wien R err] and Rl err] together represent.
10 WO 97/ 02285 .
PCT/ EP96/ 02952 [err] it preferably has the configuration

invention. The second em;odimint 1s similar to the first
embodiment excébt the hem roller support. In this
embodinent, & single-acting hydrauiic cylinder sectfon 26 1s

~ provided between the support bracket and the siide block.
Like parts are given 1ike referenca numbers and thefr
-description will not be repeated.

As shown in FIG. 5, a support brackqt 21 1s seéured to
the forward end of the robot hand 2 by baits 24. The.
support bracket 21 alsoc has a slide hole 2la of a square

‘cross section having a pradeferm1ned depth and opening
dﬁwnwardIy {as viewed in FIG. SJ.i The support bracket 21
further has a hydraulic hole 21b of a circular cross section
having a predéterm1ned d1amaiar and formed in the bottom of
the sljde hole 21a coaxially therewith, .

The support bracket 21.furthef has an o011 hole 21¢
extending from the, bottom of the hydraulic'ﬁo1e 21b and
opening to the forward end of the support bracket 21. A

' hydraulic hose 22 1s connected to the opening of tha 011
hole 21¢c. The hydraulic hose 22 1s connected to hydraulic
powaer means such as a hydraui%c pump (not shown). A slide '

v block 23 which will be described later is inserted 1in the 1
811de hole 2la to define a hydraulic ¢h§mber within the
hydraulic hole 21b. Thus, the hydraulic cylinder seption 25
1s formed between the support bracket 21 and the s11ds block
23. When o1l is supplied to the hydraulic chamber, the

13 Sheet Has Been ReIpIaced




[err] Preferably the 2-oxy-2'-aza-3'-o0xo-spirobicycl ohexan-3-yl

resi due has the configuration [err] ' - wherein when -a-b- is
-(Me)CHCH(OH) -, it preferably has the configuration [err] - When
the linker is of formula VII, it is preferably of configuration [err]

When Rlerr] and R err] are each OH, the-configuration at positions 26 and

27 is preferably either 26(S), 27(S) or 26(R, 27(R. Wien Rerr] and
Rlerr] together represent an additional bond, the configuration at .

positions 26 a”d31217d.' B196E728 &Y bu pushed downwardly (as vieved in FIG.
5). When the siide block 23 t{s Prossed upwardly, the o1l is
exhausted through the hydrau11c hole 21b to permit upward '
novement of the slide block 23..

The support bracket 21 further has & pair of through
holes 21d extending from the bottom of the slide hole 21a to
the upper surface of the suﬁpurt_brnckét 21 and arranged on.
opﬁosita sides of the hydraulijc hole 21b. 'The through holes
21d are so positfoned as to avoid Interference with the oi)
hole 21c. .

The slide block 23 1s a substantially prismatic member
s11idably inserted in the s1ide hole 2l1a of the support
bracket 21, and is provided with a.cyifndrical piston
portion 23a projecting from the central portion of the
ingerted end surface (upper surface as viewed in FIG, 5) of
the s1ide block 23 to be 1nser£ed into the hydraulic hole

~ 21b 1in the support bracket 21. A seal ring 26 is provided
in ‘the vicinity of the upper end of the piston portion 23a
s0 as to maintain the hydraulic hole 216 in an of1-tight
‘manner. | _ '
' A pair of threadsd holes 23b are formed in the inserted
' end.surface of the s1ide block 23 at positions cofrespondfng
to the through holes 21d formed in the support bracket 21.
Stopper bolts 27 are screwed 1n-the threaded ho1es'23b‘ The

stopper bolts 27 are of the sape'form as the onss shown in

lThIS Sheet Has Been Replaced 14
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WO 97/02285 ' , - PCT/ EP96/ 02952

27 ' H Conmpounds of the invention of formula I X
preferabl,y have the followi ng conformation [err] wherein ,
when -a-b- is -(Me)CHCHOH)-; it preferably has the configuration:

[err] when -e-f- is -CH(OH)-CH(CH)-, it preferably has the (S), (95
configuration or the (R, (R conflguratlon when -g-h- is

-(Me)CHCH(OH)-, it preferably has the configuration:
© the f{rst embodiment and are inserted from sbove (as viewed

in FIG. 5) through the thrpugh holes 21d in the support
bracket 21 to be fastened into the threaded holes 23b 1n the
s11de block 23. | . ‘

'The s11de block 23 has a support lug 23c projecting
downwardly from the foremost portion of the bottom surface

- of the s1ide block 23, The hem roller 4 1s rotatably
supported by the support lug 23¢ in the same manner as
described with reference to the first eﬁbod1ment.

‘As with the first emboqiment, a spacer ﬁjate 28 1s to
be 1nteﬁposed between the upper surface of the support
bracket 21 and the heads of the stopper bolts 27,

The second embodiment thus constructed is operated
similarly to the first embodiment. |

Specifica11y, a virtual trave11ng path defined by the
forming surface 5a of the lower d1e 5 1s taught, with the
spacer plate 28 interposed between the. upper surface of the
support bracket 21 and the heads of tha stopper boits 27.
Difference between.thQ'téach1ng 1evef LT and the hemming -
level LH, or deflection of tha robot hand 2 can ba absorbed

’ . by supplying or exhausting o011 through the hydraulic hole

| 21b so as to.d1sb1ace the sT1de biock 23 and consequently
the hem roller 4 with respect to the support bracket 21.
This a?iowQ the hem roller 4 to accurately follow up the

workpiece W and to be consiant1y'prassed with a proper

. /
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lerr] when -g-h- is -(Me)C=CH, it preferably has the configurétion:

[err] and when Rlerr] and R err] are fused together they are
preferably of configuration 12 WO
97/ 02285 - PCT/ EP96/ 02952 * [err]
Preferably Sanglifehrins A to C bave the follow ng configurations [err]

pressing force to achieve dood hemming.

As shown in FIG. q. the spacer plate 28 may be replaced
by a Tock screw 29 which 18 adapted for dafining thi
lowermost 1imit of displacement (teaching leve! ﬁT) of the
siide block 23 1in the teaching procedure. SpecﬂffcnITy;
the s1ide block 23 has an elongated groove ¢3e formed In the
front surf;co on the left side (as viewed 1in FIG. 6); and |
the suppo}t bracket 21 has s threaded hole 2le formed 1n
confronting relation to the elongated groove 23e. To lock
the s118e block 23, the Jock screw 28 1s screwed in the
threaded hole 2le untdl its' tip 15 engaged in the é1ongated

_ groove 23e.

FI1GS. 7 and 8 show-a third embodiment of the present
invention. In this embodiment, a hydraulic servo system is
”emp1oyed for controlling the position of the hem roller 4.

Like parts are given 1ike reference numbers and their
description will not be repeated.

As shown 1in FIG. 7; 8 support bracket 31 includes &
double-acting hydrau11clcyifnddr saction 32 controlléd by a
hydrauldc contral circult shown in FIG. B. The support
' '.bracket 31 ha§ a sl1de_hdle 31a of a square cross section,

"as with the first and second embodiments. A cylinder bore
31 b {3 coaxially formed from the bottom surface ﬁf the siide
hole 31a, and also & throdgh hole 31c is coaxially formed :

from the bottom of the cylinder bore 31b and 1s opened to

16
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Sanglifehrin A ' CH [err] . Sanglifehrin B
[err] Sangllfehrln C ' : 13

the upper surface of the support bracket 31. A stopper
plate 31f 1s Eécured to ths opening of the slide hole 3la or
. the lowerﬁost.ind of the supporti braéknt 31 so as';o project
therafron. '

The cy11nd¢r bora 31b has a pair of hydraul1c ports 31d
and 3le axially spaced from each othar and connected to a
hydraulic pump éhrough respective hydraulic hoses. A p1stoﬁ
shaf? 33 fs.sl1dab1y inserted 1n the cylinder bdre 31b thus
constructed. The piston shaft 33 has substantially in the
central portion of the length thereof & piston 33a
integrally formed therewith, and a seal ring 34 is provided
around the piston 33a., The hyd?aulic porti 3id and 3le.are
opened to the cylinder bore 31b at positions above and below
the piston 33a, respsctively, so that supply and exhaust of
011 through.the hydraulic ports 31d and 3le causes the
piston shaft 33 to be displaced up and down.

The upper'end.of the piston shaft 33 projects through
the ﬁhrough hote 3te upwardly beyond the upper surface of
the support bracket 31 and 1s connected to a 1inear encoder
35 used for position detection. A seal ring 36 is pro?1ded

Co between the upper end of the piston shaft 33 and the tﬁrough'
" hole 31c so as to maintain the cylinder bore 315 in an ¢il1-
tight manner. The lower portion of the piston shaft 33
projects dewnhard1; into the slide hole 31a, and is
connected to a s1ide block 37 through a threaded portion 33b

" i~
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WD 97/ 02285 -

PCT/ EP96/ 02952 [err] Sanglifehrin D
The conpounds of 'the invention may be in free or protected form-e.g. in
protected forms as described in "Protective Goups in Organic Synthesis" by
T. W Geene and P. G M Wits, 2nd Edition, 1991, John Wley & Sons Inc.,
New York. In particular OH groups may be in protected form e.g. in the
formof silyl ethers (for instance as described in pages 68-86 of G eene

and car bonat s (R@Y18%3. *S3fnct HorRast sgp tf SBAPIRN SORTE PRI c). such .
protected Torm al sothgqyuiful 1t GyPihdet. RSt A 38 mfsnaensft%cwrm' e, in

the case of nmcrolides for I X, wherein -g-

-CH(CH err])- CH(ﬁi)uateth: verbtenal gdndver rtchu\mmdanb'tm 37 dmad tﬁaml tions of

the macrocyclic FIQH onprise a residue of fornmula X
_ splace the position thereof with respect to the support

bracket 31, wh1ch position of the s1ide block 37 13 detected
by the Tinear cncodir 35. The s1ide block 37 and the hem
.ro110r 4 supported thereby are formed similarly to the
corrssponding paris of the first embodiment.

The hem roller support of the third embodiment 1s.thus

- constructed, and the hydraulic cylinder section 32 1is
actuated to reciprocatingly move the s1ide block 37 and
consequantly the hem roller 4 betwaan ihe-hottom of the
stide hole 31a and the stopper piate 31f, and the position
of the hem voller 4 can be constantly controlled through the
1inear encoder 35 by the hydraulic control circuit shown in .
FIe. 8. . .

Now, the descr1pt1on Will be related to the hydraulic
control circuit for-the hydraulic cy11nder sect1on 32 with
reference to FIG. 8.

The hydraulic ports 31d and 31e of the hydrau11c

' cylinder section 32 are connected through hydrauifc hoses 41
and 42 to the ﬁydrqu11c sarvo valve 38 wﬁich is, in turn,
connected through a hydrnu1ié hose 43 to & hydrau11c.pump'
39. The hydraulic servo valve 38 1s changed over ﬁq send

" hydraulic pressure generated by the hydraulic pump 39 to the

Sheet Has Been Replaced

" il

TTUHONTTT U W e ~ EARNTRAITWAY vy o TN OT ¢ Oer T Eadadt] AL B I ATLRIE SIS AN et

1



14 WD 97/ 02285
PCT/ EP96/ 02952 [ err]

hydraulic port 31d or 3le and thorosy to verticaIIy?
rec1proéate the piston shaft 33 in the cylinder bore 31b.
The Yinear encoder 35 and the hydrau)ic ssrvo valve 38
are electrically connect&d through a servo amplifier 40 to
an extarnal control unit 45 such as a sequencer. The Tinear
ancoder 35 detects the position of the hem roller 4, and 1n
accordance with the detected position, the hydrauiic servo
valve 38 1s changed over to adjust the pos1t1on of the hem
roller 4, ' |
The hydraulic servo valve 38 has a return port 44
adapted for returning o1l exhausted from the hydraulic
cylinder #ect1on 32 to a tank 46, A hydraulic metar 3% for
the hydraulic pump 39 is provided.
The hem roller support thus constructed is operated
similarly to tha preceding embodiments. ‘ |
In the teaching opérat16n tﬁ the robﬁt hand 2, thé
external control unit 45'1s'a§erated to change qver'thé
hydraulic servo valve 38 to move the sl1ide block 37 upward1§
(as viewed 1n FIG. 7) by a predetermined distance from the
.lowermost posﬁtion of the s13ge block 37 (pos1f1on in
- abutment against the stopper plate 31f) so as to position
| the hem roller 4 on the teaching level LT, and in this
cnndition. teaching is carried out s1m11ar1y to the
preced1ng embod1ments.

' Durfng the hemming operation, ‘the henm r011er 4 is '

s Sheet Has Been Rep laced 19
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e.g. of configuration [err] . Al'so for exanple, 1,3 diols

- present in Sanglifehrins may be protected as appropriate ring structures
e.g. .as described on pages 118-142 of G eene and Wits i bid.

Conpounds of the invention also exist in salt form Exanples of SU|tabIe

pharmaceutical ly .acceptable salts for use in accordance with the invention

incl ude acid and base addition salts as appropriate having regard to the

particul ar substituents present in t he conpound. As previously

| ndi cat ed the MAGIRGKALd Gof LAY mﬁn@ucm%ﬁksfp{m&ﬂ; LT #&gaﬁa” be

cl eaved, 'in particular at the |actone oxy group
wherei n the nacradqye¢bilse ipregsad aguiﬁsmghQkapQéea tﬁenﬁialdwfﬂﬁé\iage of

the | actone oxy group proceeds by hydrolysis (solvolysis), e.g. to provide
conpounds of forrastaeenxithe teaghdng]ievel LT aangl thé Heammimg edel LH, or
15 deflection of the robot hand 2 when pressed cah be absorbed
by detecting the actual position of the hem roller 4 by the
11ngar ancoder_as. changing over the hydraulic servo valve
38 by the extarnal conirol unit 45 1n accordance with the
detected position and displacing the s1ide block 37 and
consequently the hem roller 4 30 as to.be constant1y held on
the hemming Jevel LH. Therefore, the hem ro1jer,4 can
constantly foIloq up the workpiece W aﬁcurately and be
pressed with a proper pressing force to assure good hemmiﬁg
at all times. _ '
FIGS. 9'and 10 show a fourth embodiment of the present
invention. This eﬁbodiment emp?bys a motor servo system in
place of the hydraulic serve system of the thifd émbodjment.
Like parts are given 11ke reference numbers and their
description will not be repeated.
. As shown in FIG. 9, a serve motor 50 with a rotary
encoder 52 is mounted on the upper surface of a support
i bracket 51. The motor 50 has an output shaft 50a which 1s
coax1811y connected with a threaded shaft 54a of a ball .
screw 54 through a coupling 55. The.threaded shaft S4a is
projected into a s11de hole 51a formed in the support

pracket 51.

Thls Sheet Has Been Rep Iaced
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WD 97/ 02285
R60

[errj e.g. a conmpound of fornmula IX
wherein X, Y, Z, A Rerr], Rerr] and Rerr] are as defined above and

Rlerr] is Hor .Jerr] alkyl, e.g. nethyl.

TIUONTIT TR %0 S INIEY BRI A NN vy ¢ e OT ap — -, arere were As

.A s1ide block 56 has in the upper surface thereof a

support hole 55a of a prodctlrnined.d1;metor. in which a nut

54b of the ball scraw 54 1s axially s1.1dub1y inserted. The .

support hola 552 has at the opening thereof an enlarged-
diameter engaging hole 85b of a préedetermined depth. The
engaging hole 55b is ad;pfed for receiving a fiange portion
54c of the nut 54b. A retainer 56 1is attached to the

‘opening of the engaging hole 55b so as to prevent the nut

54b from falling out, and a key 57 1s provided for
preventing rotation of the nut 54b with respect to the slide
block 55. Thus, the nut 54b 15 siidable within the support

hole 552 in the range defined by the range of movement of

the flange portion 5d4c batﬁégp the bottom of the engaging
hole 55b and the retainer 56,. and therefore, the nut 54b is

‘displaceable with respect to the slide block 55 in this

range. _ |
" A load cell 58 4s mounted between the lower end of the
nut 54b and the bottom of the support hole 55a and fs
electrically connected {0 an external control unit 60
through a servo ampliffer 53 which will be mentioned later.
A stopper plate 61 1s attached to the opening of the
s1ide hole 5la or the'TOQQEnost end of the support bracket
51 similarly to the third embodiment and is adapted for
defining the lowermost 1imit of disp!acemenf of the slide
block 55 or preventing falling out thereof, The hem roller

i1 s Sheet Has Been Replaced’
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Such ring-opened forns provide intermediate means for nodification of the
“basic Sanglifehrin macrocyclic ring systemand are al so part of the present

i nventi onq. Accordingly in a futher aspect the present invention
provi des: a macrolide as hereinbefore defined in ring-opened form
said ring-opened mnmacrocycle being in free or protected form or salt

t her eof ; - a conmpound Rerr]Q- X- Y- Z- A- OHas defined
above, in free or protected form or salt thereof;

16 WD 9740

L Epo) 02580 ] ?@&%portcadng%u%hdo 3] tde ]b'lock 35 sinitarly %_th&(w L s
wherein - A - Cpitdtdding embod 1hegntsoxy car boxylic aC| d residue, e.g. a
residue of forrmula:.l1l, as defined above, and the . other synbols are as

" defined above, in frd&8o81iHeoPieslc 85 HuRAOTSing, thay hem reilenr 4 in this

conmpound of fornﬂkf‘f@ k11d1n91y moved up or down for a predaterminad

distance by driving the motor 50 predetermined revolutions
in the forward or reverse d1rlct1§n. The posjtiﬁn of the
slide block 58 and'consequent1y the hem roller 4 can be
detected through detection of the:nunber of revolutions of
the motor 50 by tﬁe rotary encoder 52, The pressing force
of the hem roller 4 1s detected by the load cell 58, and the
number of revolutions of the motor 50 1s controlled so that
spch a deatected press{ng force may ba'eongtantTy held at a
" proper value and thereby the hem roller 4 may be heid on the
herining Tevel LH. |
" As shown in FIG. 10, the rotary encoder 52 and the load
cell 58 are e1actr1ca11y-connected'through the:servb
. amplifier 59 to the externaf control unjt B0 such as a .
sequencer, while the servo motor 50 1s connected to a motor
driver 62 uh1§h is aiso connected to the externnilcontrnﬂ
unit 60, ‘ '
' The hem r611er support thus constructed is operated .
similariy to the pﬁeced1n§ embodiments, '
Specifically, in teaching to the robot hand 2, the
‘motor 50 is Hr1vsn predeterminad revolutions to d1sp1ace'the-

si4de block 55 by a predetermined distance uﬁward1y from the

. ' 2 g : ) s Sheet Has Been Rep Iaced
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[err] - in free or protected form or salt fhereof? ' - a
conpound of formula I X" [err] in free or protected formor a
salt .t her,eof. The invention al so includes compounds in which the
2-oxy-2'-aza-3' -oxo- 3'yl-spirobicyclo hexane ring systemis in
&;ng-opened form e.g. a conpound of. formula Xl |

lowarmost position whers it is in abutment against the

stopper plate 61, so that the hem roller 4 1s positioned on

the teaching level LT. In this condition, teaching is

carried out s1m11ir1y to the preceding'embod1ments. At this

tine, the nut 54b 1s moved upwardly w1;ﬁ respect to the

support hole 55a tb 2 ‘position where the flange portion 54c

18 1n abutment against the retainer 56.

, Dur1ng'the'pract1ca1 hemming apaﬁat1on,'the motor 50 {s
further driven predetermined revolutions to displace the
s11de block 55 by the distance o upwardly from the teaching

‘ level LT, so that the hem roller & may be displaced to the
hemming level LH. | .: |
In th1s conq1t10n, the hem roller 4 is rotated under
pressure against the bent portion of the ucykp1cce W to
achieve heriming. If the robot hand 2 1s deflected out of
the teach1n§ level LT, thé ham roller 4 1s also displaced
from the hemming level LH, which may rasu)tg in insufficient
pressing force of the hem roller 4, In such a case, the
motor 50 15 rotated, until the load cell 58 detects a |
.predétqrmined pressing force, 30 2s to displace the hem
' ~ roller 4 to the hemming level LH. The deflection of the
robot hand 2 is absorbed.in this way, and thus the hem
roller 4 is constantly hel& on the hemﬁ!ng Tevel LH to
achieve good hemming. '
. What -1s essential to the prasent jnvent1on is that the

23
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WO 97/ 02285 PCT/ EF96/ 02952 [err] wherein a, b, L
and M are as defined above, in free or protected form or a salt thereof.
The ring-opened conpounds of the invention are preferably of conformation .
as the preferred conformations identified above for ring-closed .conpounds.

The ring- opened spiro bicyclo ring system of conpounds of fornula Xl is
preferably of confornatlon [err] :

hem rollor 4 1s displaceabls with respect to the robot hund
-2, the pos1t1on of the hem roller 4 being controlled by

position controlling means of the hem roller support 3 and

thereby teaching to the robot hand 2 can be resdily carried

out, and during the hemming operation, the position of hem
' roi1ur 4 can be constantly held on the hemming level LH to
“achieve good hemming at all times.

Thus, 1n the hemming apparitus'of the present
invention, as the hem rolier 15 rotated under & proper
pressing force ﬁn an aqcurate traveling path along the
peripheral contour of a workpiece, hemming can be always
satisfactorily carried out. ,Iﬁ addition, teheh1ng to the
robot hand can be readily carried out in the present.
1nvant1on. :

Hh1le tha invention has been descr1bed with reference
to preferred embodiments thereof, 1t 1s to be understood
that modifications or variations may be easily ﬁade without
departing from the scope of the present invention which is

defined by the appended clatms.

2 4
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wher ei n when -a-b- is -(Me)CHCHOH)-, it preferably has the configuration:

[err] Macrolides in accordance with the invention haV|ng a spiro
bi cycl o residue attached to the macrocyclic ring may al sc Esdhedegamd

cl edvage’ of the intervening
97/ 02285 _
l'inker group, e:g. inrelation to formula I'X, in particular at t e

bet ween resi dues 26 and 27 to yield separate novel spiro bicyclo conpounds

and further nacrﬂgbgzg Ellpg.ﬁbSﬂ%prewously i ndi cat ed these conpounds too

are useful as in e spiro bicyclic noiety of the

Sanglifebrins in particyl@18aviype ﬁ&hm1fhbeﬂpp”ﬂrafthl§'0ﬁdr0ﬁiﬂlmfn@|€ in the
bi ol ogi cal activity of the Sanglifebrins as a class. Accordi ngly the

present i nventlownnhpdpcdennv1ng a peripheral hent portion, comprising:

2- oxy-2' -aza-3' - 0x0-3 Kl-splroblcyclohexane in free or protected form or
a salt thereof, in parbewodien rofabed Hhder prassire ajeng the bent

portion of the workpiece;

a hnm roller support adaptcd for d1sp1aceab1y
supporting said hem roller; and

a robot hand adapted for shifting'said hem roller
through said hem rp11er support while press1pg sp1d hem
roller on the bent portion of the workpiece.

2. The roller type hemming apparatus &s defined in
claim 1 uhere1n said hem roller support comprises:

S support bracket mounted on the forward end of said
raobot hand, said support bracket hav1ng an ax1;1 cylindrical
hole extending theretﬁropgh in a direction as to press said
hem rofler; . o

d s11de plock siidably supported bﬁ_snid suppdrt
bracket, said s1ide block having a support lug on fhe Tower

" and thereof for mounting said hem roller;
l 8 spring positioned between said siide block and said
Ky support bracket for urging s§1d slide b1oek in the hem
roller- pressing direction;
& stopper bolt secured to the upper end of said slide -
block for Timiting the stroke end of said s11de plock
against the force of said spring, satd stopper bolt

25
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[err] ' wherein Rlerr]. is H an optionally protected OH group, a
reactive functional group, or a

-CH err]-CH(OH)-CH(CH err])-CH err]-CH err] CHO group orWsrﬁTeéﬂHésﬁBéeﬁ%Bched

equi val ent thereof, in free or protected form.or salt ther
Preferably the compound of formula VI' has the followng c gw,wm;
[err] wherein when -a-b- is -(Me)CHCH(OH) -, It |y
has the configuration: " 19

extending through the a¥1a1 hole of said support bracket
with {ts head projnci1ng_outwirdly.from’said support_:
bracket; and '

a spacer plate positioned betwaeﬁ the head .of said
stopper bolt and the upper ‘surface of said support bracket

- for displacing the siroke end of said s11de block.

3, fho roller type hemming apparatus as defined in
claim 1 wherein said hem roller support combrisaﬁr _

a support bracket mounted on the forward end of satd
robot hand, said éupport bracket having an ax1al cylindrical
hole extending therethrough in a direction as to press said
hem roller; . .

a slide block s14dsbly supported by satd support
bracket, said s1ide block having & support lug on thg Tower
end thereof for mounting said hem roller;

single-acting hydraﬁ11c cylinder means provided betwsen
safd s11de block and said support bracket for shifting safd
s1ide block in the hem roller praﬁsing direétion;

a stopper bolt secured to the upper end of said slide
block for 1imiting the stroke end of safd siide block, said

' ~ stopper bolt extending through the axial hole of said
support bracket with 1ts head projecting outwardly from said
support bracket; and .
a spacer plate positioned between the head of said

stopper bo]t_and the upper surface of satd support bracket

UL .
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WD 97/ 02285 PCT/EPI6/ 02952 [err]
The invention also includes a rlng- T%enﬁé aced 0X0- 3"yl -
spi robi cycl ohexane, in free or protec aIt thereof, in
particular a conpound of formula XiI' “%i [erﬂ
wherein a, b and R err] are as preV|ou free or protected
form or a salt thereof. The ring- opened splro blcyclo ring system of
conpounds of formula XIl1' is preferably of conformation: [err]

for displacing the stroke and of said siids block.

_4. The roller type hemm1ﬁg apparatus as defined in
-c1u1b.1 whorojn said hem rollaer support comprises: .

a support bracket mounted.on the forward end -of said

" robot hand; o '

a siide block siidably supported by said support
bracket, said siide block having a support Tug on the Tower .
end theraef for mounting said hem folicr;

double-acting hydraulib cylindar.means provided in said
support bracket for s11deBTy moving sa1d-s11&e block, said
hydraulic cylinder means including a piston shaft;:

a Tinear encoder for detecting tne position of said
s11de b1ock by detecting the stroke amount of said p1ston
shaft of said hydfaulic cylinder means; and )

control means. for controiling the operution pf.sa1d
.hydrnuf1c cy11ndeé means based on the position @f sald siide
block detected by said linear encoder. .

5. The roliar type hemming apparatus as def1ned 1n
c1a1m 1 wherein said hem roller support compr1ses.

d support bracket mounted on the forwarq.end.of said

' robot hand; _ |

'a servo motor mounted on.sa1d support bracket and
having an output shaft; . _

a ball screw mounted on the output shaft of said serveo

motor and having a thresded shaft and a nut;

27
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wherein when -a-b- is -(N@)C}+C}KC}D iIT preferably has the configuration:

[err]

PCT/ EP96/,02952

Xl

particular a macrolide of fonnual XV

TOUN NTTY Y W 4L

[err]

his Sha6t Has Been Rep\éxed7/ 02285

The |nvent|on
wherein Mis a naco

a slice b?ock.opirativn1y connactnd to said nut of said

ball screw for s11ding movement in a predeterwnined range.and
supported by said suvpori bracket for siiding movement by
oporaiion of said servo motor, said's]iae b1oék having a
SUppbrt Tug on the lower end thersof for mounting said hem
roller; | | ' |

a load cell positioned between said s1ide block and
said nut of said ball screw for measuring load applied to
said nui: _ '

4 rotary encoder for detecting the position of said

sl1de block by detecting the ‘number of revolutions of said

servo motor. and
control means for control11ng the operation of said

servo motor based on the position of said s11de block

detected by said rotary encoder and the load applied to said -

nut and measured by said load celi.

I —————
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[err] preferably of conformation T [err] wherei n when -g-h-
Is -(M)CHCHOH)-, it preferably has the configuration: [err] and
whene-g-B- is -(N@)C;C}+ it preferably has the configuration:

21 .

.ABSTRACT OF THE DISCLOSURE .

A roller type hemming apparatus for hemming & workplece
having a peripheral bent ﬁortion includes a hem roller
rotated under pressure along ths bent portion of the
workpiece, a hem roller support adaptod for displaceably
supportiﬁg the hem roller, and a robot hand adapted for
shifting the hem roller through the hem roller support while
press{ng the .hem rolier on the bent portion of the

workpiece.

Sheet. Has Been-Replaced
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WD 97/:02285 ' :
PCT/ EP96/ 02952 [err] and when Rlerr] and R err] are fused

together they are preferably of configuration [err] in free or
protected or ring-opened form or a salt thereof. In a further

aspect the invention includes the nmacrolides and conpounds of the
invention, in particular those which are natural products in substantially
purified form e.g. at least 90% preferably at |east 95% especially at
| east 98% pure form In addition to the foregoing the present
invention al so provides a process for the production of any conmpound of
the invention as hereinbefore defined, which process conpri ses:

i). for the production of any one of Sangllfehrins A B, Cor D

cultivating a Sanglifehrin A, B, Cor D producing actinonycete
strain in-a culture nmedium and isolating the desired Sanglifehrin
A, B, C.or Dfromthe obtained culture - br ot h; ii). for
the production of Sanglifehrins C and D subjecting Sanglifehrins A and

B to cyclisation at positions 15 and 16; iii). for the production
of Sanglifehrins A and B subjecting Sanglifehrins C- .and Dto ring
opening of the lactol ring at positions 15 and 16; ' iv). for the
production of a nmacrolide of forrmula I X or I X, rein -g-h- is - ,
C(CH err])=CH, dehydrating a conpougi of for X or I X wherein -g-h-
is - CH(CH[err]) CH( OH) pr ot d form\ hereof;

|

| Hin
| A

FIG. 1

This Sheet Has. Been Rep laced
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WD 97/ 02285

PCT/ EP96/ 02952 v). for the production of a macrolide of formula I X

| X wherein Rerr] is - CH(OH)-CH err], hydrogenating a conpound

of formula I X or I X wherein Rerr] is - . QQ[HWG{HW

for the production of a macrolide of formula I X or I X wherein the 14
16 positions of the macrolide ring conprise a residue of fornula

X [err] causing a conpound of formula I X or I X t.o undergo
i nternal protection at positions 15 and 17;

16 14 !
11a 5 q1p 12

17 Y8 e 1
) ,981319 y.4)

FIG. 2
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vii). for the production of a macrolide of formula IX or IX, causing a
‘conpound of fornmula I X or I X wherein the 14 to 16 positions of the

macrolide ring conprise a residue of fornula X [err] to
undergo reversal of internal protection at positions 15 and 17;

viii). for the production of a macrolide.of fornmula I X or I X, in which
Rerr] is met hyl , subjecting a macrolide of .formula I X or I X, in
which Rlerr] is Hto met hyl ati on; ' '

23 WO 97/ 02285 :
PCT/ EP96/ 02952 ix). for the production of a macrolide of fornula
IX or I X, inwhich Rerr] isin Oprotectedform subj ecting a
macrol-ide .of formula I X or IX, in which. Rerr] is

FIG.3

Sheet Has Been: Re|p|aced
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in Gunprotectd formto O protection; . x). for the production of

a macrolide of fornula IX or I X, in which Rerr] isin O
unprotected form subjecting a nacrolide of formula I X or I X, in which
Rlerr] is - in Oprotected formto O deprotection; Xi).

for the production of a macrolide of formula I X or I X, which conprises
an O protected hydroxyphenyl al ani ne resi due at positions 7 to 10 of the

macrocyclic ring, subjecting a nmacrolide of formula I X or I X, in which
conprises an O unprotected hydroxyphenyl al ani ne resi due at positions 7 to
10 of the macrocyclic ring to O protection; xii). for

the production of a macrolide of formula I X or I X', which conprises
an O unprotected hydroxyphenyl al ani ne resi due at positions 7 to 10 of the
macrocyclic ring, subjecting a macrolide of forrmul-a I X or I X which
conprises an O protected hydroxyphenyl al ani ne.residue at positions 7 to 10

of : the macrocycl.ic ring to O deprotection; xiii). for
t he production of a macrolide of formula I X or I X, in which -e-f- is -
CH(OH) - CH(OH) -, subjecting a macrolide of fornula IX or .1 X in which -e-f-
is -CH=CH .to oxidative hydrolysis; - =~ - - Xiv). for the production of
a conpound of fornmula V' or -a conpound of formula X1, subjecting
a conpound of forrmula I X or I X" to cleavage of the : Iinker group
bet ween the spiro bicyclo group and the macrocyclic ring. S XV).

for the production of a conpound of fformula Rerr]J]O- X- Y- Z--A- CHor
of formula Rlerr]0 - X - Y - - A H - L-'S subjecting a .
"macrocycl e of formul &+l V cyclic ring of a conpound of
formula VIl to 1ing- rwthnge t her eof ;

24 :

FIG. 4
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WO 97/ 02285 . :
PCT/ EP96/ 02952. xvi). for .the production of a macrolide of

formula I X or Xl in ring-closed form subjecting a conpound of
formula RlerrfO- X- Y- Z- A- (Hor of formula Rlerr]O- X - Y
- Z-A - CHOH) - L - Sto closure of the macrocycic ring. .
xvii). for the production of a conmpound of formula XII or XIl', subjecting
a conmpound of forrmula I X or VI' to ring-opening within the .spiro
bicyclic ring system and R ' Xi X). for the production of a
conpound of formula I X or Vz subgcthng a agompound of farmula Xl |
or XIl'" to ring-closure wt Z} Rem P .o‘ L 22 r2 system
Processes of the invention may .'!'l]:; dooc¥elle rea o desC bed in the
exanpl es. As will be appreci at dellliocpaecosihe—eatk heamahjove may be applied
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Accordingly in a yet further aspect the present inVention_pfovldés:
- a macrolide producing acti nonycete strain wherein thvemacrotide 7Tsa
macrolide in which i) positions 2 to 6 inclusiveprfshbbiaddeERRYSER

ring are provided by a pi peridazinyl carboxylic acid [munm ||Mm“lr s

25 WD 97102285
PCT/ EP96/ 02952 ii) - positions 7 to 9 inclusive of the

are provided by an aromatic [err]-am no acid residue; and/or iii) _
positions 10 to 12 inclusive of the macrocyclic ring are provided by an

al i phatic [err]-am no acid residuep—tn-partt-eehar - a Sanglifehrin
A, B, C or D producing actinonycetle strain.. Suitably the

actinomycete strain is of the famjy Streptonydetaceae, nore suitably of
the genus Streptonyces, in particuj ar the straifn onxces sp. A92-
308110 as hereinafter described, of is derivedfther om e.d. including
nmutants, variants, fusants, reconpi nant or mydi fied fornms thereof.
Suitably the strains of the inventjon a ’g i,n the fgrén of biologically pure
I sol at es. > 31
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For exanple Streptommyces sp. A92-308110 rmy be nutaled or nodified ihto
different fornms by conventional techniques; e.g. by W radiation or
treatment with a chem cal nutagen such as

N- et hyl - N - ni tro-ni t rosoguani di ne. Recombi nant cl dRESh ﬁ%U by
protoplast fusion. Al such mutants or reconbinants o

capabl e of produci ng sanglifehrins, including hutants nts
capabl e of producing increased yields of, sanglifehrins are included

wi thin the scope of the present invention. - In a particul ar

enbodi mrent of the invention Sanglifehrins A B, C and D, anongst others,

are isolated fromthe novel Stept >P. JA92-308110. Sanpl es’ of

St ept omyces sp. A92- 308110 were depositigd pMth -Deut sche Sanmm ung von

M kroor gani snen und Zel | kul turen |GrbH, !} €ro Vg 1b, D- 38124

Braunschwei g, Germany on the 3 1995 (Ui the terns of the Budapest

Treaty and have been assigne er 9954." Sanpl es of .

St ept omyces sp. A92- 308110 y ‘Hll $ld* be obt a§n m Sandoz Ltd.  CH 4002

Basel, Switzerl and. ' . 26

WO 97/02285 . . 80a |

PCT/ EP96/ 02952 ' Not Ncq 1S reby givek that access to sanples of

DSM 9985 is linmted in .accoNdance |wi th the pfovi 3ns of Rule 28 (4) and
" (5) EPC. The isol ati f Sangl i S B, C and D from.

cultures of St eptonycgssp. =30 | SCi agz‘Ecxarrpl e 2.
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L)

Streptonyces sp. strain A92-3081 10 belongs to the genus Streptomyces
according to the description in Bergey's Nanual (Volunme 4, 1989, WIIlians
and W/l kins, Baltinore) and The Prokaryotes (1992 Springer Verlag, New
York). The cell walls contain LL-diam nopinelic acid. The fatty acids are
i so- and antei so-branched, straight -and unsaturated. The sugar spectrumis
non distinctive. The vegetative mycelium does not break down into
fragments. The aerial nyceliumforns |ong chains of spores.

According to the reference books cited above, the strain designated
A92-308110 - is a new Streptomyces. A92-308110 grows on vari ous organi ¢ and
i norgani ¢ nedia and in nost cases forns aerial nycelium The primary
substrate nyceliumgrows as hyphage and is generally beige to '
greyi sh-brown. The color of the aerial nycelium belongs to the grey
series, nunber 4, and this nyceliumforns |ong chains of spores. which

belong to * the type spira b. . The ability of Streptonyces sp.
A92-3081 10 .to grow on usual biol ogical nedia, its carbon utilization,
and its physiological characteristics are presented in the follow ng

t abl es. Table 1. Growth on various bi ol ogi cal
medi a Cul ture .medi um Cul'ture charcteristics yeast extract/

celium brownish
soluble
27

growt h: good mal t agar
aerial mycelium graylsh br own
pi gnent: none

substrate

TR TRTRTRS
O FIG1
L ~ PRIOR ART
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WD 97/ 02285

PCT/ EP96/ 02952 oat neal agar _ growt h: good

substrate nycelium  dark brown acrial mycelium
gr ey| Sh' br own Thls Sheet Has pb qyi grrent br OV\ﬂ| Sh,

gl ucose- aspar agi ne growt h rmd ’IM}H'"”

substrate mycelium brownish . . aerial mycelium
greyi sh-br own ' : squbIe pi gnent none I norgani c
sal ts/ . grow. noderate starch agar subsrae nycel i um
grey ,aerial nycelium greyish-brown

sol ubl e pi gnent none Sucr ose/ growt h: very poor nitrate
agar’ substrate nycelium whitish _ ‘
aerial mycelium poor, greyish brown ' sol ubl e

pi gnent: none G ycerol/ gr%fwm aspar agi ne
agar substrate mycelium brownish - .
aerial mycelium _ greish-brown ‘sol ubl e pignent:
none Nutrient agar w .

celium none

substrate nycelium beige 2
— —Table . carbon

sol ubl e pi gnent- br own
utilization

r\,owt h: nmodergte -

Wi —

Wo—> ' jd

ko | 4 k-'.
FI1G.12 7B
PRIOR ART"

FIG.13
PRIOR ART
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28 D22

PCT/ EP96] / ;9'2 ‘2“ gl ucosé&,— T rR&QIEL A?fe}z})déﬁf‘“ pg} %g
Xyl ose, r hi %n ( crosg affin a
cel | ul os 6?11 : 1 . to paged ..22....
Table 3:; p] §FVG®QVG ] nitraf tlonmﬁﬁd"ﬁmﬁ6§ﬁ$ﬁvétm
starch rdy ¥ sibgerg: er '_: ..-pn— i noilganl cS&k ‘"“é‘t“étr( h* 2§ 1o I‘"”’d ----------
negatlvq on oat neal agar tyr05|ne dégradati onjid < nédétlvepﬂhﬁlﬂ - 10 paged ...
peptonlqggjmh’*i; tpos;--tvivg, ani.n formation: [DATE pssmacnau* ...... gr.owt.h..........
t enper at Ur 687 18- 37 ert]€--Ve¥si poor.! growt h at 13[err]C No growth at
45[err] C. pHrange: - rich gromwh at pH5 anhd 7, good -

growh at pH9 ~ Nad re5|stqnﬁggg TYPE HgnnIﬂG>AﬁkARhUMSreduced gromﬂh '
already at a 2%

BACKGROUND OF THE INVENTION .
"1 Field of the Invention
| The present 1nvention relates to a ro11er type hemming
apparatus for hemming, for examp]e, of a door pane] for a,
{ vehicle _ - : _ _ '
2. Description of the Prior Art
Conventiona]]y, a door pane] has three edges which are
"t formed by hemming iayers of an outer pane] and an inner _1 B
7 . panel An exampie of’ a prior art apparatus to be used for
such hemming is described in Japanese Laid Open Patent |
;Pub]ication No 61 262432 in which a rol]er type hemming ﬁ
'apparatus is’ disc]osed by the applicant of the present o
..;app1ication - R ' '
“_ _ The cohventional hemming apparatus is i]]ustrated :
- f?generaily at hrin FIG 11 As shown therein, the hemming |
.ﬁ.ﬁ;iiapparatus h 1nc1udes shifting means r such as a mu1t1 ax1s
f'-dcontro]]ab]e robot hand hav1ng a predetermined traveling -:“
Pf__path and a hem ro]]er m carried by the shifting means rs and
h.:.IS adapted for hemming a bent portion We of a workpiece w
.;iwhich is positioned on a ]ower die k by the hem ro11er m
'f”Lirotated under pressure a]ong the bent portion We.. As
. 5"411ustrated the bent portion We is bent “in’ advance h

'._substantia11y at right ang]es, and the hem roiier m is

Jrotated under pressure a]ong the extreme end of the bent

L o . This is the replacement sheet
Date: 22 FEB ‘991
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concentration. Macrol i des of the invention, including
Sanglifebrins A B, C and D nay be produced by cultivating Streptonyces
Sp. AP2-3081 10 or a nutant, reconbinant or nodified formthereof on an

appropriate culture nedium Exanple 1 describes, by way of illustration
only of the invention, a precedure for the cultlvatlon of Streptonyces sp.
A92- 3081 10. . Thus in further &spects the invention |ncludes

29 WD 97/ 02285

PCT/ EP96/ 02952 a) a biologically pure |solate of strain
Streptonyces 'sp. A92-3081 10 (DSM 9954) or- a nutant,
reconbi nant or nodi fied formthereof which is ' capable of .

produci ng a. nmacporttm &k thcadmheset poel irdmdry bending EP a Pﬂfq&ﬂ65®§E§¢()r
t he productlon of a macrolide of the invention,

conprises culti?8g1hg Jheaeaftegnr dpeorylidsg AB?fﬁﬁﬁ§flds(fﬁﬁﬁ§i9§4}° .

Ul fure modi um SAEP UAINaF 19 a0 BT PP B?E‘ra&i Vh ohf SROHPHA! FIE.
Macrol i des in aggordance with the |nvent|on conpounds ‘of formula IX;
The ro11er type hemming apparatus h can be used for

«".continuous hemming along-the contour of the peripheral edge
| 'of a workpiece W, thus assuring good product accuracy as
 well as 1mproved operat1ng eff1c1ency - The ro11er type
_hemming apparatus h as descr1bed above, however,_1nvo]ves
the follow1ng prob]ems |
Spec1f1ca11y, as shown in FIG 12 hemm1ng 1s achieved_,
by sh1ft1ng the hem ro11er m a1ong the bent portion We An a.
'pressed cond1tion, and in order to ach1eve good hemm1ng by
: ffo]ding over the bent portion We comp1ete1y, the hem ro]]er";fig';
hm nust be sh1fted w1th its ]ower end always he]d at a . .
:_constant d1stance 6 away from a form1ng surface (OP UPPEP-.Jt%;;i
) _r:.-;?surface) ko of the 1ower d1e k Therefore, an ideaI RIS
”:c'trave11ng path (hereinafter referred to as "hemm1ng 1eve1 ' .;?r?
chLH") must be defined for the hem ro]1er shifting means r o
such as a robot hand Such a constant distance 6 is equalj
to the tota1 of twfce the th1ckness of an outer panel Wo and
:the thickness of an 1nner pane1 Wi ' : .
i The hem roIler sh1ft1ng means r.is not however,
.=;-:composed of a perfect rigid body, and when the hem ro]]er m

is pressed aga1nst the bent port1on We for hemm1ng, the

This is.the replacenuemt_.lsheet
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for exanple, Sanglifehrins A, B, C and D, and their pharmaceutically

acceptabl e salts, herei nafter generically "agents of the invention",
exhihit sanglifehrin characteristic activities, i.e. the follow ng

conbi nation of activities: - have cycl ophilin binding
activity; - have i-mmunosuppressive act|V|ty,

- inhibit prollferatlon of both B-cells3and T-cells; - - but
do not have FK binding protein binding activity, and BN - do
not inhibi't calcineurin activity. . ' These activities and assays to
determ ne these activities are descri bed herelnafter |n greater det ai

Bi ol ogi cal activity of macrolides of the invention, formul a IX

e.g of Sanglifehrins Ato D, may be denonstrated in standagg n vigtro and
in  vivo test metH&4NG dnegnsas E‘Q)Ylttﬁ/\@ef‘e"-tﬁ torewgh esddfatY Ofhune

R to Sh Red_Bl ood Ce el | t Mo .
sgfgggsgel Ios (g‘;p e?fe g reguha?vél\ﬂ%;cel% t?tﬁ QFDF cg'[r}%amco cul turegs\?\ﬁ th
sheep — erythr OCYrtn%%?ﬁBé:C a3 XndQh efd JPrel 0133 WYV actdal ﬁﬁavEumﬁd peghure in

24 wel | pl ates tes are harvested,’ washed and pl ated at a density

of 1 x 106 ceIIs;ah@&e1naﬁx§ﬁ-pagafr§utﬁb h@esﬁrguah1ggnléi§mBCﬁ“)Cthﬂhenhem
(gui nea plg serun) is added after .a@ . 60-90 minute incubation period . and -

i ncubati.on"i s comoilleednfts devfiatedidry @0 diisbanass 8 fadn efrhwﬂﬁ@h nhdevekt i S

eval uat ed. by.countin m croscope) the plaques. During the 3 e
30 %&3 97/uh228§his resuTtE %n 1nsJ%f1g1ent pressigb force apBGied by

oo e e B M5 ORISRt Lt 2 gen

"~ bent portion We, which will adversely affect sat1sfactory
':~.hemm1ng. Thus, there'has been a.prob1em that the_hemming
| level LH does:not"cotncide thh the actual traVe]Tnd 1eue1
'-LI due to- the def1ection of the hem roller shifting means r.
- Furthermore, as the bent portion We of the workpiece W .f'z
:igsuch as a door pane1 to be hemmed usua11y 1nc1udes comp]ex .”
Tand continuous curves or, the 11ke, it has been qu1te )
iif,i' 7:£3d1ff1cu1t and sometimes practica?ly 1mpossib1e to define - -
| 'fni:such a trave11ng path for the hem roller sh1ft1ng means, r as"'
.“:fﬁ;to permit accurate fol1ow-up of the hem ro]ler m a10ng the..'
T-'-_'contour of the bent portion We Therefore. the traveIing '
fpath of the hem ro11er m during the actua1 hemming operation :
;ziinc1udes s]1ght dlfference from the contour of the bent
.Q;portion We, which causes another d1ff1cu1ty in. ach1ev1ng
; ?igood hemming ' | 7 IR
TﬂJTh' ~ When a multi- axfs contro]]ab]e robot hand as described f”?:
"=_-above is used for the- hem ro]]er sh1ft1ng means r, 1t 1s

"required to teach a predetermined trave]ing path to the

This is the replacement sheef
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antigen again, B-lynphocytes secrete specific antibody which binds to the
antigen in the vicinity of the secretory |ynphocyte. Addition of

conpl ement causes |ysis of the anti body-coated erythrocytes yielding a
pl ague. Each plaque represents a single ant i body- produci ng cel

| nhibition of plaque formatioen is indicative of .phar naeut i cal ut|I|ty
Conpounds of the invention, é. g. Sanglafehrins Ato D are -active in this

assay at a concentration of -.about..?... to about ....72... nM .
Ref erences: - R 1 Mshell &.R W Dut'ton (1966) Innunlzatlon of nornma
nouse spl een cell suspensions in vitro. Science 153: 1004- 1006

R L Mshell . & RW Dutton (1967) |nmunization of dissoci ge% yp n cell
cul tures from notehRat hrpd. A4S, I\/EEI"'e‘{LeZG Apposyible t9 dpreftilyepad; ve

R O L h to, All I Nur :

Vhxed Lymphooyt caerebn tescn $ich“ag) gy ai'ré’@ewsxpzbr 197 PE Bl br.c
f I h Zrsl

pl cen cell s from Qe B b8 iR ”Cﬁpaﬁr s fno FRERY %gem'ﬁ‘scite”-]

| nduce 2 prol i f esaidut lgggnﬁ&n@egﬁemi,ﬂa 3FANEEp AaqePa e He ROBY! L1 on

which is neasure cursor 1 ncorporationinto the

Macr ol i des of tfwhngﬂawenansmhnaa gwa90ﬂ¥5m1&me eérﬁtngnuhafhéezmadorhemé
pharmaceuticaliy acceptable salts, e g. Sanglifehrins A B, C and D have

| Clerr] «in ke rbowe fdrierrkabo'ﬁjtusfso inpcase. dheutro2®O hamil 4s @&ﬁﬂpdpedtm th an
| Jerr] of abaut 20 nM.for cyclosporin A when tested inthis assa
Ref er ence: ™ . hem roI]er sh ft1ng means r this teaching procedure ha
"7 7 peen-quite d1ff1cu]t |
__SUMMARY OF- THE INVENTION -

‘It is an. obJect of the present invention to provide a..
ro11er type hemm1ng apparatus where1n a hem roIler can
accurate]y follow up the conf1guration of a bent port1on of

a workpjece“tg%ge hemmed.
"It 1s another.object.of5the present invention'té I |

‘provide a ro]1er type'hemming apparatus'wh1Eh"can readilyf';?
';and d1rect1y teéach an ideal traveling path of a hem rol]er l.

: f;sto a robot hand ' _ T _

- In order to overcome the above problems assoc1ated with |
"ithe pr1or art the present 1nvent1on provides a ro]1er type'?:f.
'3hemm1ng apparatus for hemming a workp1ece having 2 . o
. ;per1phera1 bent port1on wh1ch 1nc1udes a hem ro]]er rotated

"l;;under pressure a1ong the bent portion of the workpiece.ia'f-
'~£7hem ro11er support adapted for disp1aceab1y supporting the
:hem roller, and a robot hand adapted for shifting the hem

"roller through the hem ro11er support while pressing the hem )

-This is the replacé_rﬁent sheet
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31 WD 97/ 02285-

PCT/ EP96/ 02952 T. Meo (1979) The MR in the nouse. In: " |munol ogi cal
Met hods™, L. Lekkovi ts and B. Pems, Eds., Academic Press, N Y. pp. 227-
239 3. LPS-stimulated nurine B-cells ' Spleen cells (2 x 10[err])

fromCBA mce are incubated for 48 hours with 50 [err]g/m LPS plus test
compound. Proliferation is neasured by Pabelled precursor incorporation
into DNA. Macrolides of the invention, eg. conmpounds of formula I X and
their pharmaceutically acceptapl e saltsf e.g. Sanglifelrins A, B, C and
D, inhibit B-cell "~ .proliferation and have ICferr] in the range from
about 40 up to about 100 [err]M Ref er ences: G eaves, M. and J.
Janossy, 1972, Elicitation of selective T and B | ynphocyte response by
cell surface blndlng l'i gands, Transplant Rev.,. 11: 87 - Janossy, G and .

M F. Geaves, 1971, Lynphocyte actlv | sponse of T and B
| ynphocytes to ph§R'JfT: BBeHE beptnP aip?" Pfrrﬁﬂieol’””gpl%%’e ‘498

With the above construction, as the hem roller is
i displaceable in a direction corresponding to the pressing
direction of the robot hand, deflection of the robot hand_or.
any difference-between the traweling path of the robot hand
andithe periphera]lcontour of the workpiece can be absorbed,
_'permitting:the hem roiier'to.accurateiw.foiiow.up the'bent: :
- portion of'the:workpiece'
In teaching the robot hand -a forming surface of a
:_Iower die is used as a v1rtua1 trave]ing path. and during
" the hemming operation, ‘the hem roiier support corrects or
absorbs any difference between the path thus taught. and a
::.path which is actua11y required, so that the. hem roller can
' ;be rotated under pressure aiong the bent portion of the
'{':f:workpiece 1n an’ optimum traveling path. '

_:_'-"-__BRIEF DESCRIPTION OF . THE DRAWINGS

Preferred embodiments of the present invention wi]l now

“{f'be described by way of example on1y and with reference to

the accompanying drawings, wherein - . - _ .
FIG 1 is a- genera] view of a ro]ier type hemming _

":apparatus using a- robot hand in accordance with the present

.~1'1nvention, . . ' _ .

. " FIG. 2 1s a verticai sectionai view of a first ::

embodiment of a hem ro]]er support |

FIG 3 1s a schematic view i]]ustrating the teaching

This is the rep'lacémént-fs'heet
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4. Cytotoxic and cytostatic activity in vitro using the THP1 cell line
Cytotoxicity is determ ned using the human nonocytic cell line THP1L (5 X
10[ er¥] cells/well) which are incubated in the presence of IFNerr] (100
Um)and LPS (5 [err]g/m) - plus test conmpound (up to 10 [err]Mfor 24 to
72 h at 37[err]C. Living cells are quantified using the colourinetric
read- out MIT whi ch nmeasures nitochondri &l .dehydrogenase ‘enzymati ¢
activity in living cells (Mdssman 1983). Macrolides of the invention, e.g.
conpounds of fornula I X and their pharnmaceutically acceptable salts, e.g.
Sanglifehrins A B, Cand D, have I(Jerr] of about 1000 5000 nNIafter 24
h incubation in this assay. - Ref erence: o
32 - WD. 97/022%3

PCT/ EP96/ 02952 °PeT3%8Rhan-T. J. (1983), Rapid colorinmetric assay for

cellular growth and ?EEYI%?S gSSgg%étc&t gqg“'_Nﬁ ﬁjrsql,.hi:eﬁ%tﬁl{g\ heRfl1eg/t ot o;<|'c

assays, J. Inm Metho ret ease Dy. human perlpherar
bl ood nononucleag draktks . Mononucl ear cells are prepared fromthe.
peripheral bl ood of healthy vol unt eers usi ng Ficol | -Hypaque density
separation accordi ngFiaG. t heismt hedtMaII—laleseanet vdlew of (1 3®KpndCel |s .
(10[err] cells/well in 200 %err . RPM_ 10% FCS by volune) are i ncubat ed
with  sefial di¢®Radimenbroft Hder SR ROMHPSUAHBPYO: 30 nin at 37[err]C pri.or

(Sterriam ) ore usehihs EiHn VN SactTordr (ARG bt 4 HERer

(5[err]g/n1) are use ' | _ _
- support of the second embod1ment illustrating another way

" of teaching leveI sett1ng. _
S FIG 7 15 a. vertica] sectional v1ew of a third
embodiment of the hem ro]ler support; . |
_ FIG 8 is a hydrau]ic control circuit diagram for a
-.hydraUIic cy]inder 1n the th1rd embod1ment }
E ‘ FIG 9 1s a vert1ca1 sectionaI view of a fourth
g embod1ment of the hem roIler support _ . R
' ' FIG 10 1s } dr1ve control c1rcu1t d1agram for a servo
“&f.motor in the; fourth emb0d1ment '_ - - ' . .
‘ - FIG 11 1s a generaI v1ew of a pr1or art roller type‘
; ﬁhemm1ng apparatus us1ng a. robot hand ) _ - ”_
e FIG 12 is'a schemat1c view ﬂlustrating sh‘ift‘ing

-';noperat1on of the hem roI]er 1n FIG 11 on a hemming 1eve1
'-".;'.-:-a-'nd..'_‘. , _' | _ T _. '.
. FIG 13 1s a v1ew s1m11ar to FIG 12 but il]ustrat1ng
?;an actua1 trave11ng 1eve1 of the hem ro]]er _
JJGDETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS ;ri}””7
| ' Referr1ng to the draw1ngs and to FIG.- 1 in particu]ar.

T hvs s \ne raplacemem sheet
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Tumour Necrosis Factor (TNF) [err] rel ease by peripheral bl ood nononucl ear
cells. After 3 h i ncubation, the cells are centrifuged (1200 [err]pm for
10 m n) and the supenatants are col |l ected. The anpunt of TNF present in
the cell supernatants.is determned using a commercially available
enzyme-|inked i munosorbent assay kit. Macrolides of the i nvention, e.g.
conpounds of formula I X and their pharnﬁceutlcally accept abl e salts, e.g.
Sanglifehrins A, B, Cand D, have I(err] in the range from about 200 nmto
about 1000 m when tested in this assay. 6. Cyclonhilin Binding -Assay
A sui tabl e cycl ophilin binding assay is the conpetitive, ELISA test.

descri bed by Quesni aux in Eur.-J. Immunol. 1987 17 1359- 1365: Inthis.
test, the conpound to be tested is added durlng t he incubation of

cycl ophilin (human reconbinant cycl ophilin’A) wi th coated BSA—cycIOsporin

A and the concentration required to_give a 50%ii h|b|t| f trol
reaction w thout SB8WPNarEIn; &5 t%é'r?@ﬁTcﬂfEﬁ Qa(')"T earprpf’?gt anal drﬁ?'g .

assay _is.the -cgggesgyc%gggg% e 5iLe g5 %wﬁp By, SSRGS tRbrtn, n

Bi ochem stry (19 involves addition of test
compound during ithe # QPaPaItus Ri §I£ofdp%t19édcolfcla0hhﬂtm)(ihurran
reconbi nant cyclophllln A W th coated BSA- cyclosporin A The anount - of

bi otinyl ated cyclcgpabréiTetieundoot Hand prE«senﬁehamcbremgen@:@e%ftravﬁﬁm '
conpound- i s, determ ned by incubation.with streptavidin- cougled al kal i ne -
phosphat ase Macm@rthdés pfeltimdnaniehitryaht e, aghe@oh?)bmdéuB °?%Pnﬂ?‘&‘qeﬂ

Py EP96/ 02953 °ﬂséh§;|ﬁ‘”é‘ﬁr‘”idne¢\d of theanopdd hRAge? 1é[“é‘r 7y hen rtvxﬁpéggg%gsa
from about 10 to AR bppoFRIRR itk 20 & erurplpopfc ﬁtt‘aubego M

for cyclosporln ese”assa
’ pressed against a workpiece w.

The workpiece W 1s, for exampTe, a door panel composed )
:of an outer panel Wo and an inner panel Wi. The outer pane] .
“Wo has a per1phera] portion pre11m1nar11y bent upward]y
';substantiaTTy at r1ght ang]es, ‘and the inner panel Wi has a
;.5per1phera1 stepped portion extend1ng outwardTy (see FIG.
'.i-lr)?' The outer pane] Wo and the 1nner pane] W1 are pTaced
.Efizlfon a 10wer die 5 w1th the stepped port1on of the inner. pane] o
:;tf;ilw1 arranged aTong the 1ns1de of the bent portion of the_ T
'."',T'outer pane'l WO The Tower die 5 has an upper surface .
-.;constituting a forming surface Sa and 1s pTaced on a common'; kS
'Elbase 7 on wh1ch the hemming apparatus 1 is placed at a R
':Zpredeterm1ned d1stance away from the lower d1e 5 'The. _
. 'i;WOTkpiece W 1s placed on the form1ng surface 5a of the ]ower
';id1e 5 and 1s secured thereto by f1xtures 6
_ '_ As the robot. hand 2 is weTT known in the art,; 1ts
' Hdescr1ption w111 be omitted and the hem ro]1er support 3
-".and the hem rol]er 4 w111 be exp]ained 1n deta11 3
Thls is the_ replacementfs'll,;feet

- Date: - 22 FEB 1997



Further in vitro assays which nmay be used to denonstrate the biological
activity of Sanglifehrins are IL-2 reporter gene assays and
ConA-stinul ated spleen cell assays (indiative of effect on T-cel
activation). Macrol i des of the invention, e.g. conpounds of fornua
I X, e.g. Sanglifehrin A B, C and B, do not have FK binding protein

bi nding activity and do not inhibit cal8ineurin activity when tested in

standard tests for these activities. 7. Localised Graft-versus-Host
(GvH) Reaction in the rat [ Ford et al.,. TRANSPL PROC. 10 (1979)
258] . ' Spleen cells (1 x 10[err]) fron16 week ol d fenale

Wstar/Furth (W) rats are injected -subcutaneously .on day O into the Ieft
hi nd-paw of female (F344 x WAF)F[err] rats-weighing about 100g. Animals-
are treated for 4 consecutive days and the popliteal |ynph nodes are
removed and wei ghed on day 7. The difference in weight between the two.

| ynph nodes is takenA_¢;a¢ssht¢,h,gel PRIEIE! @ BOoSuppeitusraeiet he 1earita@Red to ..
Inhi bition of.G/H reaction in the. above test is i ndi cative of’ ,

phar maceuti cal utitheyforwdvaceadi éesthef robet ianen@i by, bad.tg. laorrﬁ'chtends of
formula | X and their pharnmaceutically  acceptable salts, gh .t
Sanglifehrins A BupEPBhdPBCckatelhblse at b1pehimamber hef @ mredatenined by up

| nduced by SRec TEBRPe g8 Etide WS, Pl R Bbetrd Hetd T8 andye ) P
mxture of a TH (sthsas KQ{HE' @?9' eﬂ,haﬁﬁynr&bméaehh sugmenezs%pgom.,r])

and a 10 % sheep red b ood cel sUspension are injected sc. into.
the right hind foahpatowsr fsaael €a§5/71e|3b/c161mR1$ (@)12 Theelsd 10k jale501¢ edsr ] [
of the SRBC -cell suspension (diluted 1:1 v/v with PBS) is injécted s:c.

i nto t|1e |eft [“ n@nfg@guﬁgr @p@e, for examp]e,.of a square Cross section, '

34 whi]e the spring ho1e 11b and the through hole 11a are
' c1rcu1ar ho]es hav1ng predeterm1ned diameters, respect1ve1y
_ A s1ide b]ock 13 1s s]1dab1y 1nserted in the support
jbracket 11 thus constructed The slide block 13 is a
substant1a11y prismatic. member s11dab1y inserted in the
f's11de hole 11c of . the support bracket 11, and has a threaded
hole" l3a formed substantia11y 1n the centra1 portion of the_‘t
-1nserted upper surface thereof A stopper bolt 14 1s fixed L
-'3_1n the threaded ho]e 13a The stopper bo1t 14 1s 1nserted :
hrough the through ho]e 11a of the support bracket 11 from.-i},
iTi above (as viewed 1n FIG 2), and 1s secured to the s11de R
.:’fb10ck 13 by screwing 1nto the threaded ho]e 13a, w1th a
T:_;spring 10 encirc]ing a shank port1on thereof o
'.' . The spring 10 1s a compress1on co11 spring having a
: Ji:predeterm1ned spring constant and has upper and Tower ends
';}ifheId in abutment against the bottom of the spring ho]e 11b
_ formed 1n the support bracket 11 and the upper surface of

_the s1ide block 13, respective1y, so as to urge the sTide

'T_his is the repiedeméﬁbﬁheet
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WD 97/ 02285

PCT/ EP96/ 02952 nmeasure non specific increase in footpad swelling due to
the injection procedure). Right and left hind footpad thickness is
" measured 24 hours |ater. The percent increase in thlckness of the right

f oot pad over the left footpad (z) is calcul ated. This em Mﬂmd
footpad = x; thickness of left footpad 2 y;: @6speC|f|c
Z:((x-y)/y).100 Macrol i des of the invention, : ornula

| X and their phamacetically acceptabl e salts. e g Sang |fehr|ns A B,.
and D, reduce swelling of the DTH nouse- by up to about 50% at doses of
the order of 5 ng/kg s.c.. Ref er ences: A. TJ. Bianchi, H Hooijkaas,
R Brenner, R Tees, AA. Nordin & MH- Schrelier (1981) .'Clones of hel per .
T-cells nediate antigen specific, H2 restricted DTH. ' Nature 290: 62- 63

P. Herrmann, MH Schreier, J.-F. Borel & C Feurer (1988) Mast cel
degranulatlon -as a. mjor event in the effector as, f -type .
hypersensitivity Phacked sipvavardly (3gelpeye 18er?€ ﬁn% i%ﬂ%’@pﬁl grgy
appl . Inmmun. 86: bq2 klPS 9. Fﬁt/hbuse Heart Allotransplantation

A spacer plate 15 of a predeterm1ned thickness t is
- prov1ded between the upper surface of the support bracket 11
"and the head of the stopper bolt 14 and 1is removably secured
o therebetween by a set screw 16.
_ The s11de b10ck 13 has a support lug 13b proaect1ng .
';downwardly (as v1ewed in FIG. 2) from the foremost port1on |
s . of the lower surface of the slide block 13. The support: lug_
: 13b has a support hole 13c of a predetermined d1ameter _

' extending through the th1ckness thereof " A support shaft 17
IR 1nserted through ‘the support hole 13c. 1n such a manner as."
'uto extend forwardly beyond the support lug 13b and 1s f1xed

:.by a nut 20.- ' _ ' .
The hem ro]]er 4 -is rotatably mounted on the support
- fﬁ _shaft 17 at the front end thereof through a" meta1 bush 19 .
ftf}A colIar 18 1s 1nterposed between the meta1 bush 19 and the
?“;'tsupport lug 13b . .;:{;- ; - L'Tfﬁi :i _;_ : 'i ' f?i:%
| A teach1ng procedure to. the robot hand 2 will now be :
. descr1bed w1th reference to FIG ‘3. ' ._ | .

- The spacer p1ate 15 1s pre]iminarin 1nterposed between ;
*.:flthe support bracket 11 and the head of the stopper bo]t 14,
zti..as shown 1n FIG 3 This causes the slfde b1ock 13 and-

-consequently the hem roller 4 to be d1sP1aC€d upwardly (as

ﬂ'.;v1ewed in FIG. 3) with respect to the SUPPOPt bracket 11 or - ;

Tms is the ren&acemen’f sheef
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The in vivo efficacy of macrolides of the invention is assessed in rat and
nouse heart all otransplantation using Al zet osnotic m ni punps for s.c.
adm nistration. In nouse heart allotransplantation (BALB/c to C3H)
macrol i des of the invention, e.g. conpounds of formula I X and their
pharmaceutically acceptable salts, e.g. Sanglifehrins A, B, C and D
prolong graft survival at doses of theldrder of 30 ng/kg/day. In rat heart
all otransplantation (DA to Lewis) treatnment with suboptinal doses of
cyclosporin Ain conbination with Macrolides of the 4 i
conpounds of formula I X and their

35 WO 97102285 ‘ ‘This Sheet Has Been Replaced:
PCT/ EP96/ 02952 phar maceut i cal I y accept abI e salts, I% tlllﬂr H‘m A,
B, C and D, prol onged graft - survival as eXenpllfled |n

Cyclosporln A Sanglifehrin A G aft surV|vaI
(mg/kg) . (ng/kg) ' (days)
1 12, 12, 12, 13, 13, 14

1 ) - : ' 29 : 5 46
Control (Pl a(':ebojn the dire%ﬁt"r 32y ol SR8 fwmnf%d’rﬁc? Agadblc’zcé'b%;
pgents of the | MYy @128 e BIPQl Uis andl RoFRECHIALRIP toCtlle Brickness t

| munosuppr essi ve as an anti-1nflamatory "agents They are,
in partlculan u§§ﬁﬁﬂe gggcétn%1gﬁgvggtlon of. acute .and/or chronic organ or
tissue .

~ Then, the hem roller 4 1s moved aiong the forming

surface 5a of the Jower die 5 in abutment therewith so as to
] teach to the robot hand 2. 2 virtua1 traveling path defined .
| by the forming surface 5a. The.position of the hem roller 4
with respect to the forming surface 5a at this time is shown
.'-.as teaching 1eve1 LT. After the teaching operation has been..--_.=
"[compieted the spacer p]ate 15 is removed to return the
slide block 13 to a free position where the héad of the :
-'_stopper boit 14 is in abutment against the upper surface of h
o the support bracket 11 _ _' S
As described above, in teaching to the robot hand 2, o
“E the virtua1 trave]ing path temporarily defined by the :-“,:'-:;
_ ;_:forming surface 5a of the 1ower die 5 is taught to the robot 53?@
“::.":cif hand 2, so that the robot hand 2 is shifted in the trave]ing
..:-path thus taught to perform hemming operation . . _ ' :
” During the hemming operation, the workpiece w is p1aced
) .on the forming surface 5a of the Iower die 5, as shown 1n ]
-. FIG 4, so that the hemming 1eve1 LH which defines an, 1dea1
:::53 trave]ing path of the hem ro]ier 4 is deviated by a distance o -
‘ .from the teaching 1eve1 LT in the direction away from the :
. forming surface 5a of the 1ower die 5. -The. distance o

corresponds to thickness 5 of the workpiece W which is the

. This is-the replacement sheet
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all o- and xenotransplant rejection, e.g. for the treatnent of recipients of
heart, |ung, conbi ned heart-lung, liver, kidney, pancreatic, skin or
corneal transplants. They are al so i ndi cated for the prevention of
graft-versus-host di sease, such as follow ng bone marrow -transplants.
Agents of the invention are also useful for the treatnent of autoimune

di sease and of inflammtory conditiorst in particular inflanmmtory
conditions with an aeti ol ogy i ncludi ng an aut oi mmune _conponent such as
arthritis (for exanple rheumatoid arthritis, arthritis chronl ca

“incl ude aut oi mmune haenat ol ogi cal disorders (includi tic
anaem a, apl astic anaenm a, pure red-cell anaemi a an I opat hi ¢ -
t hronbocyt openi a), system c |lupus ° erythematosus, polychondritis,
scl erodoma, Wegener granul amatosi s, dernmatonyositis, chronic active
hepatitis, myast{peanacrewice tREOth Rkingss S \de- dobers raneyne aing, the |
i di opat hi c sprue, autoinmune inflamratory bowel disease (includin
ul cerative  coltniickness @ dihe' snoésgase) $hdodierae B’pﬁtshéf’n’b?)ﬁﬁgd G aves
di sease, sarcoi dosis, multiple sclerosis, rlnaré flllar rhosis,

juveni |l e di abet é‘d‘a(tditﬁ%e‘f@ rRdt sl s pPemayed as g [9edt aﬁ?%r @ and
t le t { t |
posterlor) . ker at.gqon] ynk 0 s, S FER 1308 VA okogBeer Ll KU1 e

ker at oconj uncti Vi 0Si s, psorlatlc arthritis,

gl oner ul'onephri tg %ah\%thbe located at the ‘level LT since the spacer piate _ '36
WO 97/ 02285

PCT/ EP96/ 02952 15 a@drmwwtdumepbrme hesphog aperasion, iangl. admcmg thei opat hi ¢

nephrotic syndrome or':. mi'ninmal change -nephropathy) and asthma
t hese and other werkeiageny s1sofp1ﬁned|bﬂﬁéi¢@nohhwmbé°hb?ﬁ rﬁ §f‘QrUbe dﬁ"‘?‘hel r.

own or - together w_th. of her inmunosu ssant rgrrgﬁ agents
i ncluding . ci rcd&dri ns: he '?’aﬁéi?yépﬁi J)Flf‘g 35%"“&% %r ol & % phokt
’ bracket 11 and the slide block 13 is contr__acted to- the

progrediente ‘and arthritis deformans) and r heunat | ¢This§|ms
~aut o-i nmune di seases for which the agents of the mve] E oned
y
[

..f;amount of:difference in height of the hem roller 4,.that is,_'"“
the totai of the thickness.t of the-spacer.piate 15 and the
L thickness § of the workpiece w ‘and as the spring 10 is ©
:'contracted the hem roller 4°1s pressed toward the Tower die” "'é
T;S by repulsive force of the contracting spring 10 ' '
."specificaiiy, the difference between the teaching 1eve1 LT"‘f
'f ‘nd the hemming 1eve1 LH is absorbed by. contraction of thex
Jhiﬂfﬁspring 10, so that: good hemming operation may be performed:
| ::even though the v1rtua1 traveiing path temporariiy defined"'
:lby the forming surface Sa of the 1ower die S has been taught
1to the robot hand 2 . . . _ . | : _
Further, during the hemming operation, the hem’ ro]]er 4 -
'--jiis pressed with a predetermined pressing force against the .
-.bent portion of the workpiece w and repu]sive force of the_'
bent portion for the pressing force causes the robot hand 2

' to be def'lected 1n the direction away from the bent portion E

_ This is the _rep.lacemeht sheet
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For the above indications the appropriate dosage will, of course, vary
dependi ng, and the agent of the invention chosen, for exanple, on the
subj ect to be treated, the node of adm ni stration and the nature and
seventy of the condition being treated. However, in general , satisfactory
results in animals are obtained at daily dosages of from about 0.01 to 10
my/ kg/ day p.o.. In larger manmal s, for ¥&anple humans, an indicated daily

dosage is in the range of fromabout 0.5 to about 506is eetfHas thpﬂaq:edn
adm ni stered orally once or, nore suitably, in divid

four tines/day. In organ transpl.antation in hunans

to 100, preferably 0.3 to 30; nore preferably 0.5 to

compound of agent of the invention. Wen an agent of the |nvent|on is
gi ven along with other |nnunosuppressants (e.q. Wi th cortlcoster0|ds or
W th conpounds of the eycl osporin or rapany0|n cl ass as part of a double

t I d le d th I
ol Koy day oral ARy [ ItepFRnacks BHe EHEE PanReR  Hin o ARITTOFRE

t be th t . g.
Wt h cyol ospar i &1 gk, i3 erbﬁﬁﬁgfsﬁ**’e'ra%ﬁﬁa‘”h e ,ﬁr g_. |

conpl ete repl acgg&&rtof rgE@é@l bryou df%'htci g{,r‘tgﬁdn@\qg@tt@&hg&y be

adm ni stered by convent | ona I'n particular enterally, .e.g.

orally,. for, exagRké&ridyst Reof OfHB qua§@+ ngaq;@slsprtwk inei ng)1éraldl eds br
capsul es or parenterally, for exanple in the formof injectible solutions:

or suspensions. maiiNimeld ynftire hemindng clewirti hHst e¥an gmedr e 799G s

are preferred, although for sone condi tions, for egaqﬁle fqh revention
of rejection of 2 iyedefileshep whihin 5hemﬁn9evéh%§?<§/ AP BIEE formis -

[ the for m of. 813EHTRR coFEaRPO BBl B o SRR Y IRGs Sy - €0
purposes of . gk} EAHAAN of CthEG-oBYE: b tzheisf 8558 Qechanacehd arencr eam gel’
or eye- drop preparat |
) ro]]er 4 is. always ‘held on the hemming 1eve1 LH permitt1ng
.the pressing force of the hem roller 4 to be ma1nta1ned at a
proper va1ue to achieve good hemming | '
' As descr1bed above, as the s11de block 13 ‘and
E consequently the.hem ro]]er 4 is, d1sp1aceab1e with respect
: to the support bracket 11 and consequent]y the robot hand 2,
-def1ect1on of the robot hand 2, or d1fference in the
:a-trave11ng path of the hem ro]ler 4 w1th respect to the e
.workp1ece W can be absorbed perm1tt1ng the hem ro]]er 4 to_'
constant]y fo1low up the bent portion of the workp1ece w ey
‘exact]y and to be constant]y pressed w1th a’ proper press1ng'.ff€'
:force for good hemming Lo
- Further, as the hem ro]]er 4 is disp]aceable with
lirespect to the robot hand 2 the teaching procedure can be'
: u'read11y performed, us1ng “the form1ng surface 5a of the 10wer
die 5 as virtua] trave11ng path |

ey

FIGS 5 and 6 show a ‘second embod1ment of the present

Thae is the replacement sheet
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WD 97/ 02285

PCT/ EP96/ 02952 Suitable unit dosage forns for oral adm nistration conprise
e.g. from0.5 to 100 ng of the conpound per dosage. I n accordance with
the foregoing the present invention also provides in a further series of
enbodi nent s: A. A nethod of effecting i munosuppression in a subject in
need of such treatnent whi ch nmethod conpri ses adm ni stering to sald
subj ect an effective ambunt of an agent of the invention.

met hod: . 1) for the pr eventlon of acute and/or 'niiusmet:HaH Reblaoed or
xenot r anspl ant FEJECtIOH for exanpl e fo ;
recipients of organ transplants of any o

types |isted.above: or " 2) for the. preventlon of -versus- ost

di sease, for exanple in recipients of bone - narrom1'

transpl ants; or -3) for the treatment of autoi nmune di sease or forf
the treatnment of - any such di sease or condition listed
above; or - . qfbent®bnt herner catsmNtemdbdanéitEs similar ito ahsuhVth in
need of such treatnent, which nmethod conpri ses adnlnlsterlnq . said’
subj ect an effecémbommamtlraxccehtahhagwn roﬂleméuipméﬁtlotr\" SC. An agent Jof
the invention for use as a pharmarcentracal, e. ylib"‘i% %%c@?on 25 §

i munosuppr essarﬁmb@ld‘iﬂéﬁtusae sl‘ﬁgﬂ ¢t iag: Rdiawica 2as6 orotsnditi on

as set £ gégud%egnbe ween QRe support bracket and the. s1ide block.

Like parts are given like reference numbers and the1r
description w111 not be repeated.

As shown in FIG 5, a support bracket 21 1s secured to-;”
—the forward end of the robot hand 2 by bolts 24 The,

'; support bracket 21 a]so has a sl1de hole 21a of a square
".cross section hav1ng a predetermined depth and opening
l-downward1y (as v1ewed 1n FIG 5) - The support bracket 21 )

- further has a hydrau11c ho1e 21b of a c1rcu1ar cross section

.'f hav1ng a predeterm1ned d1ameter and formed in the bottom of .."

'jiithe sl1de ho1e Zla coax1a11y therew1th , . '

_ The support bracket 21 further has an 011 ho]e 21c3}1,:-
. .'.?f extend1ng from the bottom of the hydraulic ho]e 21b and ~.:::
},liijg'?'opening to: the forward end of the support bracket 21 A;' Bl
A ;{.hydrau1fc hose 22 1s connected to the opening of the’ oi] Co
'Q'hoIe 21c The hydrau11c hose 22 1s connected to hydrau11c féflf
_ :.3power means such as a hydrau11c pump (not shown) A s]1de
':}; block 23 wh1ch w111 be descr1bed 1ater 1s 1nserted in the ..
.';;isl1de hole 21a to- def1ne a hydrau11c chamber w1th1n the
f'_hydrau]1c hole 21b. Thus, the hydrau11c Cy11nd8r section 25
d1s formed between the support bracket 21 and the s1ide b]ock
23, When oil is supplied to the’ hydraulic chamber. the -

Thrs is the replacement sheet
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D. A pharnmaceutical conposition conprising an agent of the invention in

associ ation with a pharnmaeutically acceptable dlluent or carrier.
38 - WD 97/ 02285

PCT/ EP96/ 02952 E. The use of an agent of the |nvent|on.for t he
preparation of a nedi canent for use as an i mmunosuppr essant or
for use in the treatnent of any di seaseldr condition as set forth
under ‘B above: Hr—addi ti on macrolides of the invention which

di spl acenent cyclosporins and. other cyclophilin binding
conpounds, for assay procedure described in. our copendlng
pat ent applicati ‘ Thi's patent application relates to an.
assay procedure for determning the concentration of an

I mmunophi | i n- b|nd|ng pharnaceutlcal .e.g. CGclosporin, in blood,; the
procedure conprising addi ng a binding conpetitor that displaces the
pharmaceutical from i mmunosuppressant-i munophilin conpl exes in the
bllood; adding ashggem k! 23t ndY 't5 pushebeddimmpratyutacaiiebed oF IG.
5|gn|f|cantly to-the binding conpetitor; separating the '
recept or - phar maggut i Wedn coepk &xde H ek Eheisaxrplseedalﬂwad'éﬂé!s nthe 8dit he
amount of the pharmaceutical. Sanglifehrins used as, the blndlng
conpetitor inm swohaaste@sthrﬁughuﬁsq M@é‘auiiﬁ dWéﬁl atk E%/d’le(?gz&‘fﬂ’f@r from -
cycl ophilins, thereb relea5|n ogporin for quantitation, e.g. by a
monocl onal antlﬂwdﬁm v af ithes géi k E?‘ne cycl ospori-n. The

i nvention i's further S ik 4 aks oA Y o NtArvRghO! | oW hg
Exanpl e. whi ch refersTt% {qaggggcgﬁ%anylgg t#tures ﬁuwrnowhlch Elgure 1

shows the Mass Heaesram ce‘xtteham@mmmcihefbmw offebné rs18de hole 21a to

the upper surface of the, support bracket 21 and arranged on’

possess cycl Oﬁnfsls'hgetl?-la@%’e&ﬁe Q&BI vity, may be useful as reagents in
R I

- opposite sides of the’ hydrau11c ho]e 21b. The. through ho1es .
_ 21d are so0 pos1t1oned as to avoid interference with the o11'
”-_hole 21c _ . .
" The sl1de b]ock 23 is a substant1a11y pr1smat1c member
slfdably 1nserted in the s]ide hole" 21a of the support '
- 1bracket 21 -&ivd ds prov1ded with a cylindr1ca1 piston
..portion 23a project1ng from the centra1 portion of the
".1nserted end surface. (upper surface as viened in FIG 5) of
“the s]ide block 23 to be 1nserted 1nto§the hydrau11c ho]e
"21b in: the support bracket 21 A sea1 ring 26 is prov1ded _
-jn the v1c1n1ty of the upper end of the piston port1on 23a'f__%'
nso as to ma1nta1n the hydrau]1c ho]e 21b in an oi] t1ght '
.,manner | . ’ ' .
" A-pair. of threaded ho]es 23b ‘are . formed 1n the 1nserted
{‘end surface of the s11de block 23 at pos1tions correspond1ng
.to the through holes -21d formed in, the support bracket 21.. -
hStopper bo1ts 27 are screwed in the threaded ho]es 23b _Tﬁéj'3§5
: -stopper bo]ts 27 are of the same form as the ones shown in “

. Tms is the. replacement eheet
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Figure 2 shows the Mass spectrum of the conpound of Sanglifehrin A
Figure 3 shows the Mass spectrum of the conpound of Sanglifehrin D
Figure 4 shows the Mass spectrum of the conpound of Sanglifebrin C
Figure 5 shows the IR spectrum of the conpound of Sanglifehrin B;

Figure 6 shows the IR spectrum of the conpound of Sanglifehrin A

Figure 7 shows the IR spectrum of the cé®pound of Sanglifebrin D

Figure 8 shows the IR spectrum of the conpound of Sanglifehrin C

Figure 9 shows the NWVR spectrum of the conmpound of fornula Sanglifehrin A
Fi gure 10 shows the NWVR spect ﬂ'ﬁmselheetHesB adedf Sanglifehrin D
Figure 11 shows the NWR spectrum d of SanglifehrinB, and
39 . WD 97/ 02285 '
PCT/ EP96/ 02952 Figure 12 shoms spectrum of the conpound. of

Sangi | fehrin C.

the f1rst embodiment and are 1nserted'from above (as viewed
;in FIG. 5) throuph the through hoIes 21d in the support
Q'Ibracket 21 to be fastened into the threaded holes 23b in the -
slide b1ock 23.
The slide block 23 has a support lug 23c projecting
1 downwardly from the foremost portion of the bottom surface"
”i-of the s11de block 23 The hem ro11er 4 is rotatably
supported by the support lug 23c in the same .manner as
descr1bed with reference to the first embod1ment._ '
' As with the first embodiment a spacer plate. 28.%5 to':.
3_ be 1nterposed between the upper surface of the support ‘
::_bracket 21 and the heads of the 'stopper bo]ts 27
The second embodiment thus constructed 1s operated
simi]ar]y to the»first embodiment. :' - e
' Spec1f1ca11y,.a v1rtua1 trave11ng path def1ned by the 525{7}
'-; form1ng surface Sa of the lower die 5 1s taught, W1th the - ..
'.'spacer p]ate 28 1nterposed between the upper surface of the":'5
support bracket 21 and the heads of the stopper bo]ts 27 T
”:lfinifference between the teaching level LT and ‘the hemming f _ _
:;:Ieve1 LH, or deflection of the robot hand 2 can be absorbed ;ﬁ:;;
- by supplying or exhausting 011 through the hydrau11c ho]e -"":::H
'1'21b 50 as to displace thé sl1de ‘block 23.and consequent1y ﬂ?ﬂ?
- "the hem ro]]er 3 w1th respect to the support bracket 21 T

Th1s a11ows the hem roller 4 to accurate1y fo]low up the

workp1ece w and to be constantly pressed wfth a proper

Thrs is me replacement ,sheer
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pressing force to achieve good hemming

. As shown in FIG. 6, the spacer plate 28 may be rep1aced
. by a lock screw 29 which 1s adapted for defining the
lowermost 1imit of displacement (teaching level LT) of the

. s]1de block- 23 1in the teaching procedure Spec1f1ca11y,_‘

: .the slide bléck 23 has an elongated groove 23e formed in the

 front surface on the 1eft side (as viewed in FIG. 6), and

C fhydrau11c contro1 c1rcuit shown 1n FIG 8 The support

the support bracket 21 has a threaded hole Zle formed in
-confront1ng re1at1on to the e10ngated groove 23e To lock
the s]ide block 23, the 10ck screw 28 1s screwed in the
'threaded hole 21e unt11 1ts tip is engaged in the e1ongated
fgroove 23e. ' '
FIGS. 7 and 8 show a th1rd embod1ment of the present
'-11nvent1on In this embod1ment a hydraulic servo system is
';employed for contro111ng the pos1t1on of the hem roI]er 4
fﬁ;Like parts are given 11ke reference numbers and the1r i .

) description will’ not be repeated

As shown 1n FIG 7, a support bracket 31 1nc1udes a 3
' '-ﬂdouble-acting hydraulic cy]inder section 32 contro]]ed by an

'wbracket 31 has a s11de hole 31a of a square cross sect1on,
;fpas with the f1rst and second embodiments A cy11nder bore rf;

: 31 b is’ coaxia]]y formed from the bottom surface of the slide,

ho]e 31a. and a1so a through ho1e 31c is coaxia]]y formed

from the bottom of the cyl1nder -bore 31b and is opened to

. Thisis the replacement sheet
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40 WD 97/ 02285

PCT/ EP96/ 02952 EXAMPLES Culture
condi tions Streptonyces sp. A 92-3081 10 may be cultured at

sui tabl e tenperatures on various culture nedi a using appropriate
nutrients and m neral substances, using aerobic or | mrersion culture

procedures. The fernentation nedla typidal |y contains a utilisable sour ce
of carbon, sources of nitrogen and mneral salts including trace el ements,
all of whi ch can be added in the formof well-defined produets or as -

conpl ex m xtures, for . instance as are found in biological products of
various origins. . Exanpl e 1 describes the original conditions under-
whi ch conpounds of fornmula | were obtained. Inproved yields nay be )

obt ai ned by optithealppen oirfdte 6@l thd suppenrt brauket( ks atd @roppeFPEr at ure;
pH, quality and quantity of the carbon and nitrogen sources, quantity of- -
the mneral sal tplated3df i$esedaured eoementop)znamgj afy thenst idd ihugetm or
fermentation conditions in bioreactors. Exanple Culture of strain A .
92-308110.  a.thgydewsrmest mpdcaft the suppaphrbracket 3L s rass tefpragectt i ai n
A 92-308110 are g{omq for 10 to 14 days at 27[err]C on the follow ng agar
medi um  G-ucose ro '10.0g Sol ubl e starch -

20. &g L The cy]inder bore 31b has a pair of hydrau]ic ports 31d
' and 3le ax1a11y spaced from.each other and connected to a '”
hydrau]ic pump through respective hydrau]ic hoses A piston';f
:shaft 33 is s]1dab1y 1nserted 1n the cy11nder bore 31b thus
- constructed The piston shaft 33 has substant1a11y in the -
centraT portton of the Tength thereof a piston 33a .
| 1ntegra11y.formed.therew1th,'and a seal ring 34 1s provided
-.1around the“pdston 33a The hydraultc ports 31d and 31e are - ?
: opened to the-: cyainder bore 31b at pos1tions above and be]ow
' “Jthe piston 33a, respectiveTy, so that supp]y and exhaust of
- jﬁ.oil through the hydrau]ic ports 31d and 31e causes the
:E:pfston shaft 33 to be dispTaced up and down .
| _" The upper end of the p1ston shaft 33 projects through '
“the through ho]e 31c upwardly beyond the uPper surface of F':“Tf
‘the support bracket 31 and 1s connected to a 11near encoder
'352used_for pos1t1on detect1on A seal ring 36 1s prov1ded'”_
'_: betueenjthe upper end of the piston shaft 33 and the through j-.
=Q'¥hoTe.31c so as to maintain ‘the cy]inder bore 31b in. an ox]« .
ﬁ}tfght manner " The Tower portion of the piston shaft 33 '
ﬁ'proJects downward]y 1nto the sl1de hoTe 31a, and 1s _
_ connected to a slide block 37 through a threaded portwon 33b

This Sheet Has Been R
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Yeast extract 5.0 (G stex, G st Brocades)

NZ- Am ne, Type A (Sheffiel d) 5. 0g CaIC|un1carbonate 1. &g
Agar (Bact o) - 15.0g9 Dem neralised water to 1000m
WD 97/ 02285

PCT/EP96/02952 The nmediumis. adjusted to pH 6.6-6.8 with.

NaOH H err] SO err], then sterilised forl®0 nmin. at 121[err]C. - The
cultures can be stored at -25-70C A suspensjon in glycerol - peptone can be
stored under liquid nitrogen. b Precul tut®e Spores and mycel i um of 10
starting cultures are suspended in 100 M of a 0.9%'salt solution. Two 2
Liter-Erlenmeyer flasks each containing 1 liter of preculture nmedi um are .

o o e et e e e iR SRS o R BRBREHE 0 ©f the
' The hydraulic cylinder section 32 thus constructed is
actuated to verticaIly move the s11de block 37 and thereby

to disp1ace the position thereof with respect to the support

bracket 31, which position of the sl1de_b1ock 37 is detected

‘by the linearpencoder 35. The s1ide block 37 and the hem

aro1ier 4 supported'thereby are formed similarly to the

-corresponding parts of the first embodiment .

| " The hem roller support of the th1rd embodiment is thus

- constructed ‘and the hydrau11c cy11nder sect1on 32 is-
o ;;actuated to rec1procat1ngly move the s]ide b1ock 37 and-
.‘consequentIy the hem ro]]er 4 between the bottom of the
:1s1ide hole 31a and the stopper plate 31f. and the pos1t1on
‘iiof the ‘hem roller 4 can be constantly control1ed through the ‘
7:?11near encoder 35 by the hydrau]1c contro1 circuit shown in .i--'u
L Now, the descr1pt1on w111 be re]ated to the hydrau11c _-"'-w
"hcontrol c1rcu1t for the hydraulic cy11nder section 32.with” B

. “:-,freference to FIG 8 . .

fﬂ;h‘.aiﬁ The hydrau]ic ports 31d and 31e of the hydrau11c _

R p%ﬁcylinder sect1on 32 are connected through hydrau]ic hoses 41.
-3!and 42 to the hydrau]ic servo va]ve 38 which 15, 1n turn;_T' .
';connected through a hydrau]ic hose 43 to a hydraulic pump

':-:fsg; ‘The hydrau11c servo va]ve 38 .is changed over to sendn"

hydrau11c pressure generated by the hydrau11c pump 39 to the

This Sheet Has Been Repl

T
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dycerin 7.50g Yeast extract (BBL)

1.35g Malt extract liquid (Wander) 7.50g Starch sol uble
7.509* NZ- Ami ne, Type A (Sheffield) 2.50g Soya protein

2.50g L(-) Asparagine | .00g CaCq err]

0. 050g Nad 0.050g KH err] PO err]
0.250g Klerr]HPO err] 19 0. 5009 WySJ err]. 7H[err]0
0.100g Trace elenent solution A - . 1m Agar (Bacto)

- 1g Demineralised water to 1000m The nedi umris adj usted to pH 6. 8- 7 2
with NaOH Herr]SdJerr] and sterlllsed for 20mat 12iC’°

42 WD 97/ 02285 ..
PCT/ EP96/ 02952 . The conposi tion_of the trace enen éﬁj] tion A-is as
fol | ows: Fewr@ruﬂ]m?l“f'e‘if rjig or 3le ang Gbere%%& ¥FF$ ['drr]o

4.09 NBCI[errLec}#rocake the pistdn ghaft 33 in the cylinder bore 3lb.

The linear encoder 35 and the hydraulic servo valve 38 '
| are electrically connected through a servo amplifier 40 to
- an externa1 contro] un1t 45 such as a sequencer. The 11near"
o encoder 35 detects the position of the hem ro11er 4, and - 1n
accordance with the detected pos1t1on, the. hydrau1ic servo
'?{va1ve 38 1is changed over to adJust the position of the hem
. ro11er a; _ | S
' The hydraulic servo va]ve 38 has a return port 44
adapted for returning 011 exhausted from the hydraulic :
‘ cylinder sect1on 32 to a tank 46. A hydraulic meter 39a for';
‘the hydrau11c~pump 39 1s prov1ded . i
The hem ro]]er support thus constructed is operated :-:
: s1m11ar1y to the preceding embod1ments |
In the teaching operat1on to the robot hand 2 the
“ “fexterna1 contr01 unit 45 1s operated to change ‘over the o
..hhydrau11c servo valve 38 to move the s]ide b]ock 37 upwatd]yiﬁ
. (as v1ewed 1n FIG. 7) by a predetermined distance from the
.:[Hlowermost position of the s]1de block 37 (pos1t1on in _ f
.abutment agalnst the stopper p1ate 31f) so as to pos1t1on'
S the ‘hem’ ro]1er 4 on the teach1ng ‘level. LT, and 1n th1s -
cond1tion, teach1ng is carr1ed out s1m11ar1y to the
. preced1ng embod1ments

' During the hemm1ng operat1on. "the hem r011er 4 1s

his Sheet Has Been ReIpIaced This is the replacement sheet
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CuSqerr].5Herr]O 0. 2g COCl[err].6Herr]O 2.0g

Herr]BJerr] 0. 1g Kl 0. 05¢ Herr]SOerr]
(195% im Dem neral i sed water to 1000 m The precultures are
fermented for 24 hr. at 27[err]C on a rotary shaker at 200 rpmw th an
eccentricity of 50mm c First internediate culture - Two 75 Liter

bi oreactors containing each 50 liters- - 0%0 precul ture nmedium are inocul ated.
each with 1 liter of the preculture and fernented for 96 hr. at 27[err]C
The fernmenter 'is rotated at ,150 rpm Air ,is introduced at a rate of- 0.5
liter per mnute per liter medium d Second internediate cul ture
Two 750 liter fernentation vessels each containing 500 liters of the

precul ture medirgturned teatlk hopethasitedoMtibroGrbint tie deakcheng i Yevler
i nt er nedi at'e cul ture. The second internedi ate cultures are I ncubated for

70 hr at 27[errqﬁ3toThe Fresisedt egsirste thet whekp iacel90 Thepwhififieraxice
i ntoduced at a rate of 0.8 liter per nmnute per liter ‘medi um
43 v between .the teaching level LT and the hemming level LH, “or
“deflection of the robot hand 2 when pressed can be absorbed '
.by detect1ng the actua] posit1on of the hem rol1er 4 by thej.
'}. kj1near encoder "35, " changing.over the hydrau]ic servo valve
_.f“-38 by the externat"contrOI unft 45 in accordance with the .f””j”-l'
' ;‘detected position and displac1ng the slide b1ock 37 and B
.hjconsequent1y the hem ro]ler 4 s0 as to be constantly he]d on
-ff;the hemm1ng leve] LH Therefore, the hem roller 4 can’
'sfrconstantly fo]Iow up the workpiece W accurate1y and be
'-[:pressed with a proper press1ng force to assure good hemm1ng
- at a]1 times ,,,,,,, _ -

FIGS 9 and 10 show a fourth embodlment of the presentf“'
f?1nvention This embodiment emp]oys a motor servo . system in-
*i:place of - the hydrau]ic servo system of the th1rd embod1ment;:

wﬁ}}L1ke parts’ are g1ven 11ke reference numbers_ and their -
""tﬁdescription will not be repeated _.' “ .
; As shown 1n FIG 9, a servo motor 50 with a rotary

e encoder 52 1is mounted on the upper surface of a support

'=i?;ibracket 51 The motor 50 has an output shaft 50a which 1s

:'5coax1a11y connected with a threaded shaft 54a of a ba]l
;}screw 54 through a coup11ng 53 The threaded shaft 54a 1s o
; 7“1projected 1nto a inde hole 51a formed 1n the support CL
t_Ibracket 51. B _ '

Sheet Has Been Replacec
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WO 97/ 02285 .

PCT/ EP96/ 02952 e. Main culture Two 5' 000 Liter bioreactors each

contat ning 3000 liters of the main nmediumare inoculated respectively wth
250 and 300 liters of the second internmediate cultures. The main cultures
are incubated during 96 hr at 24[err]C. The bioreactors are rotated at 45

rpmand air introduced at a rate of 0.2Uiter per minute per liter medium

The conposition of the main culture nediumis as follows: 3 ucose techn
20g Malt extract liquid (Wander) 29 Yeast -extract (Bacto)

2g Soytone (Bacto) , " 29 KHerr]P(d err]

0.2g K2HPO. : 0.49 MgSq err].7Herr]0 .-
0.29g Na - ' has in the u &Qﬁgfé?@é]ﬂr@ﬁ-ébf@i[errlo
0. 05g Trace el enent soﬂdfe bj?fk 55 has ppﬁgar (Bacto) -

1g dem ner al i seduy@drey hbdel99driof a i{hodeﬂermswaijmmneoerp i Which ha KG HO .
The mediumis sterilised for 20 mn at 121C The conposition of the trace
elenent sol uti 064 afs thieeb& bl | miewg54 is axially slidabiy inserted. The

support hole 55a has at the opening thereof an enlarged—
diameter engaging hole 55b of a predetermined depth. The

- engaging ho]e 55b 1s adapted for receiving a fiange portion
5dc of the nut 54b A retainer 56 is attached to the
opening of the engaging hole 55b so as to prevent the nut _'

. 54b from falling out, and a key .57 . 1s prov1ded for '

- :' preventing rotation of the nut 54b with respect to the slide
biock 55 Thus, the nut 54b is s1idab1e w1th1n the support
'hoie 55a 1n the range defined by the range of movement of
.the f]ange portton 54c between the bottom of the engaging

" hole- 55b and the retainer 56, and therefore, the nut 54b is .
' displaceab]e with respect to the siide block 55 in this
range . . : . .
: A 1oad ceil 58 is mounted between the Tower end of the"?nnf
-'nut 54b and the bottom of the support hole 55a and is :~,"'
“e]ectricaiiy connected to an externa] contr01 unit 60 :
‘ through a servo amp1ifier 59 which w111 be mentioned 1ater
_ ' A stopper piate 61 is attached to the opening of the
.¢S]1de ho]e 51a or the lowermost end of the support bracket
51 31milar1y to the third embodiment and is adapted for '

defining the 1owermost 1imit of dispiacement of the slide .

'_block.SS or ‘preventing failing out thereof. The hem ro]ler f;jﬁ;

Ly

This Sheet Has Been Relplaced 7 | : This is the repi’écé_ment sheei:
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Fesqerr].7H20 5.09 ZznS err].7Herr] O 4.09g MhC [err].4Herr]0

2.0g GuSs err].5Herr]0 0.2g (NH err])[err] MJf[err]Jerr]" 0. 29

44 ’ WD 97/ 02285 PCT/ EP96/ 02952 COCL[err].6H err]O

1. &g Herr]BJ err] 0. 1g KJ 0. 05¢g

Herr]SOerr] (95% 1m Dem neral i sed water to 1000 m An
coptimsed culture mediumfor the main cBRture is as foll ows: Soybean

neal : 20. Og d ycerol , 40.09 . MES . 0.1M
~ Demineralised water to 1000 ml at pH 6:8 . * . _

-

4'is-supported by the slide block 55 similarly to the
preceding. embodiments.
The slide block 55 supporting the hem roller 4 in this
way is slidingly moved up or down for a predetermined
'distance by driving the motor 50 predetermined revolutions f
. in theé forward or reverse direction. The position of the
fislide block 55 and consequently the hem. roller 4 can be ‘
detected .through detection of the number of revolutions of
. _f the motor 50 by the rotary encoder 52 The presSing force
" “of the hem roller 4 {s detected by. the load cell 58,. and the -
'1.5number of revolutions of the motor 50 is controlled SO that .
" Such a detected pressing’ force may be constantly held at a
..proper value and thereby the hem roller 4 may be held on the =
-ifhemming level LH R L
) As shown 1n FIG 10 the rotary encoder 52 and the load
._'.E:cell 58 are electrically connected through the servo :
“:Tl ;famplifier 59 to the external control unit 60", such as al S
“:?'sequencer while ‘the’ servo motor 50 1s connected to a motor -
B =;%'driver 62 which is- also connected to the external control
L init 60. _d' " '
o The hem roller support thus constructed is- operated g f:'h:
it;similarly to the preceding embodiments d ' . .
R Specifically, in teaching to the robot hand 2, the _

"motor 50 s driven predetermined revolutions to displace the S

) slide block 55 by a predetermined 'distance upwardly from the .

This is the replacenient_' sheet
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45 WD 97/ 02285
PCT/ EP96/ 02952 Exanple 2 - Isolation of Sanalifehrins A, B, C and D from
- Streutonyces sp. A92- :

23

iowermost position-where it is in abutment against the -
stopper'piate 51. so that the hem roller 4 is positioned on
the teaching 1ere1 LT. In this condition, teaching is B
carried'out similarly to the preceding embodiments. At this:
time, the nut 54b is moved upward]y with respect to the
support ho]e 55a to a position where the fiange portion 54c
-is in abutment against the retainer 56
_ During the practica] hemming operation, the motor 50. is
_ further driven predetermined revoiutions to displace the. _T:
' '_lsiide biock 55 by the distance o upwardiy from the teaching
1eve1 LT, so that the hem roller 4 may be dispiaced to the
hemming levei LH _ )
| In this condition, the hem roller 4 is rotated under
:"pressure against the bent portion of the workpiece w to :” -
achieve hemming If the robot hand 2 is def]ected out of
ithe teaching 1eve1 LT the hem roiier 4 is aiso dispiaced
:from the hemming 1eve1 LH which may resu]ts in insuffic1ent;?:¥i
'; pressing force of the hem ro]]er 4 In such a case, the |
"motor 50 is rotated, unt11 the 1oad ce11 58 detects a f
: predetermined pre551ng force, so as to dispiace the hem - 2
u.:.-roller 4 to the hemming 1eve1 LH The defiection of the ::';L}
. ,;frobot hand 2 is absorbed in this way. and thus the hem R
ftroiier 4 is constantly held on the hemming level LH to
'tlachieve good hemming - |
- What is essentia] to the present invention is that the L

eet Has Been Replaced This is the replacement she’ét
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308110 The first isolation and characterization of the 4 new CBA active
net abol i tes was done fromtw 30001 tank fernentations by activity gui ded
fractionati on and HPLC and t hi nl ayer chromat ographi c anal ysis. CBA
(cyclophilin binding assay) as descri bed above was used to test for

bi ol ogi cal activity. The two 3000 liter fernentations are processed
separately. 1500 liter from each ferndhtation is stirred w th 20001 et hyl
~acetate in 4000 liter stainless steel veesel for 20 hours The separation
of the organic phase is done with a.Westfalia- Separator typ SA- 20. The -
"~ ethyl acetate extracts are washed twice with 80 liters of water.and-
evaporated to dryness under reduced pressure to give 1.64 and 2 Kg
extracts. The two. crude extracts are defatted by a three step extraction

with 40 liter rré'telﬂ‘aﬁen‘?@t"er“Qdisa}RFm"lel wéth grespepbyxhdhesvabel &@ndn to
d d 1.34 tted
P e TBE BAERTI " ol ¥EE ek S Pas e B8%hy contoblRrd 3™ 6°
Sephadex H in ﬂ%ggre%ns& tao%m%m Olplel en?nemdkawéw%ﬁgeﬁ %‘:@ters of

net hanol - when 'added to t colu ter collection of t I rst
liters el uate: axnerabyitéachingeto €AY GoBbAIRGRNY icanCPatidadadybyargqklect ing

2 liter fractions. ‘The nost active fractions were 2,3 and 4 and are . -
t her ef or e, conbi reait, tong|dur1346tge hemftiing saatﬂtﬁqns tmetﬁuﬂﬁtdhnamhm@graphed
on 1 kg Sl|kGa| eI k O. 04 0063 mMm wi t h met I-tertlary but yl - et her

(MIBE), MTBE/5 ﬁ’ét a‘?Pd] bgngomakRn Y1y Hedd °'}n§ﬂ‘ﬁah6'l““ N devebrdl &p 2
liters are coll %%quve fhg"&@ @9 &%ﬁqre_lﬁpse nost active ones and are

conbi ned-to give a.sanp i's sanpl'e is further separated on a

col um of “1 kg Sili Cﬁﬁl@é (i\b&ﬁlﬁ)h@mn@ﬂrgf)a%érmsv\ﬂotfhtﬁe Hradennt of .

hexane/ acetone 7:3. to acetone From™t hi's chromat ography foraction 6 (7. 0
g) is further sdpaeatiohorasathel hem ro'lleer3'iiKg;rd.ﬂa;thr:l01}11111(1!343~ RPpt8pdrver ck) .
40-63 um w th-net hanol /vater 94:6 (fraction 4-7 "~ 2.16 g), then on a colunn
of 100 g.Sili cag’élesﬂthﬂPW@t fipl @metduraitdeteane13ngo Pathetaﬁanel tl’(e733 -ng) ,

colum of 3 kg LlChF%&[%P RP18 Wit h iret hanol / wat er. " 9: 1 (621 ng). and then
on 100 g L| chrop?reepp B \GOOUEeR LR MorkRiggs eirepning cFaﬁ SPdaB@ZVSrrg of

46 satisfactor11y carried out In add1tion, teach1ng to the
' ) robot hand ceg;oe_read1Ty_carr1ed out_in-the present
“l;ninvention. T " S ' |
| While the 1nvent10n has been described w1th reference
h;to preferred embod1ments thereof, 1t is to be understood _
Iulff that mod1f1cat1ons or var1ations may be easi]y made w1thout
. 'departing from the scope of the present inventwn wh1ch 'Is

f _defined by the appended c1a1ms ' 'f-"'7 :':: - S w'-.?f
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WD 97/ 02285 '

PCT/ EP96/ 02952 pure Sanglifehrin A (np 142-145 C (anor phous),
([err])D25=-67.30 (c=988, nmet hanol ) ). Fractions 5 and 7 fromthe
hexane/ acet one colum are conbined (7.1 g) and further .purified on a
colum of 3 kg Lichroprep RP18 40-63 [err] m wi t h TistSheeidt e a‘EL“"(769
ng), on a columm of 100 g silicagel H w&Sth MIBE 3 % I i Lng) ‘and
finally on 100 g silicagel H wth methyl enechlori anol to_
yield 90 ng pure Sanglifehrin B (np. 117-121 C (anorphous), ' '
([err])D25=-52.80 (c=1-128 in nethanol)) .- Fractions 9 and 10 (2.147 Q)
of the ‘chromat ogramm with met hanol /water 94:6 on 3 kg Li chroprep RP18 are
~further purifi UHA'brisl(%AéM@? Illscagel H with nethyl enechloride/5 % nethanol

(800 nmg) and-finally aon r RiSapatis ferhhemdingater 9:1 to .
gi ve 480 ny- of Sang 1f’eﬁP| L‘J(V% R%‘E §0%§a ([err])D25=-35.60 (c=0-736.i.n

met hanol ).. - ction n@f poiteiarhr oomRWig Ak wi t h
met hanol / wat er WQEE%‘%%e %naHnémif pjeﬁr oﬁ?ﬁapﬂg)lgw gre purified on 100 g
Silicagel Hwth MBR&, %owgha,rwaﬂea ghder presoung 561°“Sah‘§ﬁ i%8frin D (rrp
137-142[err] C, anorphous). . . Sanglifehrin A, B, € and D were then . -
characterised byori¥onld¥ tHessoekmiigd®R  spectroscopy. The results obtalned

are grven Ir1;TabIe i ﬁéﬁ(ﬁglﬁgg é&béJ?% %8 '&B?qxrng1spfddlﬁb¢§

¥

support1ng sa1d hem ro]]er and . | )
‘a robot hand adapted for sh1ft1ng said hem roller
| through said hem rolIer support wh1le pressing said hem
roller on the bent portion of- the workpiece. '
.-: 2. The ro11er type hemm1ng apparatus as ‘defined in
i c1a1m 1 wherein sa1d hem ro]]er support compr1ses '
| 2 support bracket mounted on the forward end of said
‘robot- hand, sa1d support bracket hav1ng an axia] cylindrica]
i-hole extend1ng therethrough 1n a d1rection as to press said
a s]1de block s]1dab1y supported by sa1d support | -1
- bracket, ‘said si1ide block having a suPport 1ug on the 1ower L
i.end thereof for mounting said hem ro11er,-;.' ' |
‘a spring pos1t1oned between said slide block and sa1d
.f_support bracket for urg1ng sa1d:s11de bjock-in.the hemJ'_
: J’niro11er press1ng d1rect1on, | o o ' s
B a stopper bo]t secured to the upper end of sa1d s]1de..[.-;

block for 11m1t1ng the stroke end of sa1d s1ide block “"

': ' aga1nst the force of said spring, - sa1d stopper bo]t

This is the replacement sheet
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47 WD 97/ 02285

PCT/ EP96/ 02952 Table 4
Sanglifehrin A nol ecul ar fornmul a: C[err]H[err]N[err]C{err

(MeOH): 275 (1962), 242 (54500), 197 (75755) H er 75 1635)

242 (51884), OH err] : 292 (1973), 242 (60495) Been Replaced'
Figure 6 Mass-spectra: FAB 1096[NH+L|]Férr] Figure 2 NNR

9 Sanglifehrin B nol ecul ar’ fornul a:

Clerr]err]Herr]Nerr]derr](1072.4) W (MeOH) 273 (4395) 242 (50
197 (78577) | R-spectra: Figure 5, > _ )

ektending through the axial hole of said support bracket . .
with its head prOJecting outwardly from said support
bracket; and -

a spacer piate.positioned between the head pf'said'.

L

N stopper bolt and the upper surface of said support bracket'
for displac1ng the stroke end of said slide block. . -
. - 3. The rol]er type hemming apparatus as. defined 1n )
'c1a1m 1 where1n said hem ro11er support comprises _
a support bracket mounted on the forward end of said
robot hand, said support bracket hav1ng an ax1a1 cylindrical h
o hole extend1ng therethrough in a d1rectlon as to press said
hem. ro]]er, _ ' L
o s11de block sl1dab1y supported by sa1d support ;;'
_bracket,_said sl1de b10ck hav1ng a. support lug on the 10wer .
. end. thereof for mount1ng said hem rol]er, . . ' _:”
| s1ng]e acting hydrau]1c cy11nder means’ provided between f'
:fsaid sl1de b10ck -and. said support bracket for sh1ft1ng sa1d Z:L'%
' s]ide b1ock 1n the hem ro]]er pressing direct1on, LT :
: a stopper bo1t; secured to the upper end of sa1d s11de i':"'
.;block for. 11m1t1ng the stroke end of . said slide b]ock, sa1d
.1stopper bo]t extend1ng through the axia] ho1e of said
o ;jsupport bracket w1th 1ts head progecting outward]y from sa1d
.:;_Jhisupport bracket ‘and - '
' a spacer plate pos1t1oned between the head of sa1d

stopper bo]t and the upper surface of said. support bracket .

Thrs is the replacement sheet
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Mass-spectra: FAB 1098 MHLi][err] : Figure 1 NWR spectra: Figure 11

SanglifehrEDT%L_EQLecuLaL—#erﬁUIa: Clerr]Herr]Nerr](err] (1104.4) W
(MeOH) : 27 876)), 242 (5 5@% 197 (72643) Herr] :275 (1391),
242 (50120) This Sheet Has 92 (1832), 242 (57960) IR spectra: Figure 8

Mass- spectra:’ Em \ N[err]: Fi %ure 4 NMWR spectra; Figure 12

48 : WO ' PCI/ EP96/ 02952
Sanglifehrin D nmol ecul ar fornula C[err]H[err]N[err]C{err] (1086. 4)

W (MeOH): 273.(3194), 242 (47584), 197 (73766) H[err] 1273
(3237), 242 (46389) OH : 285 (2600), 242 (52907) | R-spectra;
Figure 7 : : . .

for displacing the stroke-end.of said s1ide block.
4. The roller type hemming apparatus as defined in
claim 1 wherein said hem roller support comprises:
a support bracket mounted on the forward end of sa1d
. ‘robot’ hand, ‘
a s]ide block s11dab1y supported by sa1d support .
_:bracket, said s11de block having a support 1ug on the lower
‘f.end thereof for mounting said hem ro]]er, '
| doub]e-acting hydrau11c cy11nder means provided in said
Zsupport bracket for slidab1y moving sa1d sTide block,.said
I7jhydrau11c cyllnder means - 1nc1ud1ng a p1ston shaft°
. a 11near encoder for detecting the pos1t1on of sa1d
slide b]ock by detecting the stroke amount of said p1ston |
- shaft of sa1d hydrau11c cy11nder means, and ' ' . _ |
| contro1 means for contro]11ng the operation of. sa1d _.} . ;:
'ifhydrau11c cy11nder means based on the position of. sa1d s11de Ty
. Eblock detected by said 11near encoder ' L }
: 5 The ro11er type hemm1ng apparatus as defined 1n
-c1a1m 1 wherein sa1d hem ro11er support comprises ; f
: a support bracket mounted on the forward end of said
- 'robot hand - o
. ‘a servo motor mounted on sa1d support bracket and
'._}having an output shaft; . N
| a ball screw mounted on the output shaft of sa1d servo
“motor and hav1ng a_threaded shaft and a nut.
This s the replasement sheet
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Mass-spectra FAB 1092(M+Li[err]: Figure 3 NVR spectra : Figure 10

This Sheet Has. Been Rep
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a slide block operatively connected to said nut of said
ball screw for s11ding moiement in a predetermined range.and
'suppor;ed by said support bracket for's11d1ng'movement by
.operation of said servo motor, said s1ide block having a
'support'iug pn'the lqﬁer end thereof for'mounting'said hem |

rofier; | . ' . . .

a'Jgad cell pqsitjﬁnéd befween saia s]%de block and
.-:said:ngt'of said ball Scfgw for measuring load applied to"

. . said. hut; | . .
a a rotary encoder for: detect1ng the position of said '
T i}s]ide block by detecting the number of revolut1ons of said
i'servo motor; and _ ' B
_ contro] means for controI]ing the operation of sa1d
'”tservo motor'b;s;d on the pos1tion of said s]ide b]ock

?f;detected by said rotary encoder and the load appTied to said

. . nut and measured by sa1d 1oad ce11

I 7 e osrer s
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49 WD 97/ 02285

PCT/ EF96/ 02952 [err] Exanple 3 - Transformation
of Sanglifehrin Aiinto Sanglifehrin C To a stirred, cooled (err]C
solution of 20 ng (18.3 pnol) of Sanglifehrin Ain 0.5 . of nethanol is

added one crystal of paratol uenesul fonic acid nonohydrate. The resul ting
yel l ow solution is stirred for one hour2%nd the reaction is quenched wth
saturated aqueous sodi um bi carbonate sol ution. The resulting mxture is
extracted twice with eth I acetate The organic _solution is washed tw ce
Wi th saturated brine, ER\EYPRHEMMEING ABBARATHE. fate, filtered and
concentrated under reduced pressure. The.residue js. purified by colum .-
chromat ography on silica gel (95:5 met hyl -tert. -butyI et her: methanol) to
yield Sanglif.ehrin C as a'white anorphous powder. The latter tonsisted of
a 4:1 mxture of Sanglifehrin C and its C53 epiner,

© ABSTRACT OF THE DISCLOSURE
A roIier type hemming apparatus_for hemming a workptecej
f having a periphera1 bent port1on 1nc1udes a hem rollér
rotated under pressure a]ong the bent port1on of the '
' workpiece, a hem ro11er support adapted for displaceably -
. supporting the hem ro11er, ‘and.a robot hand adapted for
. shifting the hem roller through the hem ro11er support wh11e
.'pressing the hem ro11er on the bent port1on of the

_workp1ece{

Sheet Has Been Replared
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Sanglifehrin C having the (S) configuration as depicted below (R = M).
4:1 m xture of diastersoners [err] Alternatively, this
transformation can be carried out by using other protic acids (such as
pyri di ni um par at ol uenesul f onat e, hydrochlorlc acid or sulfuric acid) or

Lewi s acids 50 . . WD 97/ 02285
PCT/ EP96/ 02952 (such as zinc chlorlhe, magnesi'um brom de or chl ori de,
titaniumtetrai sopropoxi de or boron trifluoride) in nethanol. Use of

ot her al coholic solvents or cosolvents |ike ‘ethanol, i sopropanol, _
but anol, allyl al cohol, propargyl alcohol benzyl al cohol lead in t he .
sane nmanner to. analogues where Rin the structure above i s respectively

et hyl, i sopropyl, ‘butyl; allyl, propargyl; benzyl. . I'n the sane.

manner as descri bed above, Sangllfehrln B can be transforned |nto

o

This is the repia’cemeni sheet
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Sanglifehrin D. Example 4 - Transformation of Sanulifehrin Cinto
Sanglifehrin A A solution of 550 ng (0.50 mmol) of sanglifehrin Cin 5
m_ of "4:1 THF-water is treated with 0.5 ml. of 2N aqueous sulfuric acid
and stirred for 1.5 h. The reaction is quenched wi th saturated aqueous
sodi um bi carbonate and the. resulting mxture is extracted twice with
ethyl acetate. The organic solution is ®ashed with saturated . agueous
sodi um bi carbonate solution and twice with saturated brine, dried over
anhydrous sodium sul fate, filtered and concentrated under reduced pressure.
The residue is purified by colum chromatography on silica 'gel (90:10
nmet hyl -tert-butyl ether: methanol) to yield sanglifehrin A as a white:
anor phous -powder : Ot her inorganic or organic acids can be used in a
medi um cont ai ni hg wat er and optionally an organic cosol vent. Suitable
aci ds include hydrochloric acid, par at ol uenesul fonic acid or ot her

sul foni ¢ aci ds, pyridinium parat ol uenesul f onat e, acetic acid,
trifluoroacetic acid, formc acid. Suitable organic cosolvents are .
acetonitrile, dinmethylformam de, dinmethyl sul.foxide, dioxane. These
reactions-are acconpani ed by the formation of 'varying amunts of the -.
conpound of formula XV, dependi ng anong others on the reactlon tine (for

better procedure | eading to the-conpound of formul a XV see Exanple 5 .
bel ow). .  Amal ogously, sangllfehr|$ D can be transforned .into’ sangllfehrln

B. Exan e 5 - Tr ansfor on o]

aqgilfehrln Ainto the conpound of
formul a XV Do

nb'fi

,lm”}//”. “"."}/////
PO

\ :_;;_1:12:—‘
S T k

- IR ' —=—13c
ey &.\ ST N
A7) N B 13 0

Iz I
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WD 97/ 02285 , ' PCT/ EP96/ 02952
To a stirred, cooled (O[err]C) solution of 50 ng (46 [err]mvpl) of
sanglifehrin Ain 1.9 nL of acetonitrile is added 0.1 nL of hydrogen
fluoride - pyridine. The resulting yellow solution is stirred for 1 hour
and the reaction is quenched with saturated aqueous sodi um bi car bonat e.
The resulting mixture is extracted twicd with ethyl acetate. The organic
solution-is washed twice with saturated brine, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The -residue is’
purified by ' colum chromatography on silica gel (95:5 nethyl-tert.-butyl
et her: nethanol) to yield t he conpound of forrmula XV as a white anor phous
powder . Jerr] formula XVI. These substances exist as a
single epifer at C53, but the absolute configuration has- not been

unanbi guousl y: det.er m ned.

| e e emm el

- \\

T - o e fon e

Thvs rs the replacement sheet
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[err] Formula XV: M5 mlz 1078 [MtLi][err] (rel. intensity 100): [err]H
NVR but (DVMBO (only characterstic signas listed) [err] 0.40 (3H, d, H50),
1,20 (3H, s, H54), 1.69 (3H, s, H

52 WD 97/ 02285

PCT/ EP96/ 02952 49), 4.20 (1H, t, H15), 4.58 (1H dd, H17), 5.19 (1H,
dd, H18), 5.28 (1H, dd, H 23), 5.62 #1H, m H21), 5.67 (1H m H27),
5.99 (1H, d, H25), 6.03 (1H, dd, H19), 6.14 (1H, dd, H20), 6.22 (1H,
dd, H26). . - Exanple 6 - Transformation of the conpound of-fornula XV
into Sangiffehrin A To a stirred solution of 54 ng (50 [err]nol) -of the
conpound of forrmula XVin 0.5 m. of 4:1 THF-water is added 50 [err]!|- aof
2N aqueous sul furic acid. The resulting solution is stirred at anbient *-
tenperature .for 12 hours. and the reaction is quenched with  saturated
aqueous’ sodi um bi carbonate solution. This mxture is extracted tw ce wth
et hyl acetate. The conbihed organi'’c solution is washed w t'’h saturated
aqueous sodi um bi carbonate sol uti.on and brine, dried.over. anhydrous _
sodiumsul fated, filtered and-concentrated under educed pressure, Colum
chronat ography of the residue on” silica gel -gel (90:10 nethyl-tert. -butyl
ether nmethanol) yields sanglifehrin A as a white | .anmorphous solid. ~:-_
Anal ogousl y the conpound-of fornual -XVI can.be transformed into - -
sanglifehrin=B. ° T : ' S ' :

Thisis the replacement shaet
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The procedures described in exanples 3 to 6 can be used as sel ective

I ntranol ecul ar protection-deprotection sequences. Thus, by the reaction
described in exanple 5, the hydroxyl at position 15 can be sel ectively
protected, which allows the selective mani pul ati on of the remaining free
hydroxyl s. The procedure in exanple 5 allows for t he sel ective protection
of both the hydroxyls in the 15 and 17 p®sitions. Both procedures can

al so be used as an intranol ecul ar protection of the C53 ketone. The

hydr oxyl s and- t he ketone can be regenerated by the reactions described in 4
and 6. Sanglifehrins C and D, as well as the compounds of fornulae XV and
XVt are therefore inportant internediates for the generation of further’
sangl i fehri ns. ' : 53

WD 97/ 02285 .

PCT/ EP96/ 02952 Example 7 Preparati o]

f
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[err] A solution of 54 ng (50 [err]nol) of the conpound of formula XV
and a crystal of par at ol uenesul foni ¢ acid nonohydrate in 1 nL of 4:1
acetonitrile-water is heated to 80[err]C for 1.5 hours. The reaction is
guenched by the addition of saturated aqueous sodi um bi car bonat e
solution. The resulting mxture is extracted twice with ethyl acet ate.
The organic l.ayer is washed with saturat&ed agueous sodi um bi carbonate and
brine, dried over anhydrous sodiumsulfate, filtered and concentrated. The
residue is purifi.ed-by col um chronmat ography on silica gel (90:10

met hyl -tert. -butyl et her: nmethanol ), followed by reverse phase

chromat ography (RP18, 50:50 acetonitrile-water to acetonitrile over 45 °
mnutes) to yield the pure title conpound as a white anorphous solid.

M5 mz 1078 [MtLi][err] (rel. intensity 100); [err]H NVR (DVSO (only
characteristic signals listed) 8 1.58 (3H, s, H50), 1.71 (3H, s, H49),
2.08 (3H, s, H54), 4.03 (2H,. d, H 15 and C31 —5.52 (2H, m H 21 and
C35-0OH), 5.72 (1H, dt, H27), 5.96 (1H, d, Ci5-0OH), 6.0§ (1H, d, H25), ~
6.09-6.28 (4H m H 18, H 19, H 20 and H 26), i 6.37(1H, d, H17). - '
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WD 97/ 02285

PCT/ EP96/ 02952 Exanpole 8 - Preparation of 42-N-nethyl-sanglifehrin A
(Formula XVIi11) [err] To a stirred, cooled (-15[err]C
solution of 109 ng (0.1 mol) of sanglifehrin A and 67 [err]l. (0.3 mmol)
of 2,6-di-tert.-butylpyridine in 1 nL of nethylene chloride is added 16.5
[err]L of methyl triflate. The mixture ¥s allowed to warmto room

t enperature and stirring is continued for six hours, after which the
reaction is quenched by addition of sat.ur ated -aqueous sodi um bi.car bonat e
solution. The resulting mxture is extract ed twice with ethyl acetate.
The organic layer is washed with brine, dried over anhydrous sodi um
sulfate, filtered and.concentrated. The resroge purified by two

successi ve chr omat ogr aphi es. on-silica ¢ : | -tert.-butyl

et hermet hanol then 95:5 . nethyl-tert. T nol) to yield the .
pure title conpound as a white anor phaus sol ild; lrm MS mz 1110 - -

[MtLi][err] (rel. intensity 100); [er R0 —T(Oh characteristic

signals listed) [err] 1.70 (3Hs, H49),’ d ), 3.53 (3H, s,

42 N-Me), 3.98 (1H, d C31- OH), 5@&5( . 4.77 (1H, d, .C17-OH),

5.43 (1H, d, C15-OH), - *5.49 (1H, (1H, d,. H12), 8.11 (1H

d, H9), 9.22 (1H, s, C61-0OH). \\\\\;; : |53 o
‘ e T ' 54a_, "

': .. \//A // B ‘54}-.'._...
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55 WD 97/ 02285

PCT/ EP96/ 02952 Exanple 9 - Preparation of 53 D hydro sanglifehrin A
(Formul a Xl X) [err] To a stirred, cooled (O[err]C) solution
of 54 ng (50 [err]nol) of sanglifebrin Ain 0.5 nL of _.nethanol is added
2.8 my (75 [err]nol) of- sodi um borohydri'de. Stirring is continued for .one
hour and saturated aqueous sodium bi cardonate is added. The mixture is
extracted twice with ethyl acetate. The organic solution is washed with
brine, dried over anhydr ous sodium sul fate,- filtered and concentrat ed.
The. The residue is purified by o

\\\\\\\\\\\\\\\\\\\\\\\ N
FIG 11
PRIOR ART
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- chromat ography on silica gel (95:5 nmethyl-tert.-butyl ether:methanol

fol | owed by 90: 10 nmethyl -tert.-butyl ether:nethanol) to yield the pure
title conpound as a white anor phous solid. The isol ated product
corresponds to a ca. 1:1 m xture of di astereoi soners at C-53) MS mz
1098 [MrLi][err] (rel. intensity 63), 1104 [M2Li-H[err] (rel. intensity
100); [err]H NWR (DVMSO) (only charact@ristic signals listed) [err] 0.62
(3H d, H50), 1.02 (3H d, H54), 3.55 and 3.59 (1H, 2m H-53).

56 WD 97/ 02285 _

PCT/ EP96/ 02952 ‘Exanpl e 10 - Preparation of 53-

Tosyl hydrazone-sanglifehrin A (formula XX)
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[err] A mxture of 55 nmg (50 [err]nol) of sanglifehrin A and
23 mg (125 [err]nol) of = tosyl hydrazide“in 0.5 nL. of et hyl enegeinlsqr kele
is'stirred at roomtenperature for six hours. The solvent is renoved and
the residue is purified by chromatography on silica gel (90:10

met hyl -tert.-butyl ether nethanol) tq |d the title conmpound as a white
anor phous powder . Ms mlz 1264 [IVHrL)%ferr] (rel. intensity 100); [err]H
NVR (DMSO (only characteristic signals listed) 8 1.70 (3H, s, H49),
1.77 (3H, s, H54), 2.37 (3H, s, -NSOerr]Cerr]OHCH err])., 6.51 (1H, s
H60), 6.59 (2H 2d, H 62 and H64), 7.06 (1H dd, H63), 7.35°(2H d,

tosyl neta prRODDER, TYPESHEMMING APPARATUS a protoens). Exanple 11 -
Preparation of 26S.27S-Di hvdroxyﬂsangllfehrln A (Formula XXI) and

26R. 27R- Di hydr oxv- sangllfehrln A‘(Formula XXIl1) -

' _ABSTRACT OF THE DISCLOSURE
A ro]1er type hemming apparatus_for hemp1ng a workpiece
: having a peripheral bent port1on 1nc1udes a hem roller
rotated under pressure a1ong the bent portion of the
_ workpiece, a hem roller support adapted for d15p1aceab1y
~— . supporting the hem roller, ‘and.a robot hand adapted for
o shifting the hem ro11ef'thropgh the hem:ro11er.§upport while* 
| 'press1hg't'he.hem roijer.on the.-bent.-por‘ti’on'of the" . )

workpiece.

FIGURE 1=
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REPLACED SHELTS  SG | 57 TR
(ogogption : paged .......[lepaged .........Jo a sti rred co e.db rer: - i
{lairgs)nmolppreof . motlfaﬁ&cdwmf enricyanide,’ " Q9 . Of ;

pot assi iimidarbetti:@azdD.. 5. m@pddd 025...Mmol ) of (DHé)[eT
(0.005 ;r'mvh) troft 0.:08zd .0sniaipageet.r.oxilde~i n t - but anok::

met hyl jgubfonam:deim+2.5 nL of t-bufanol and 5 niL of \/vater~ "
sol uti o~ of 545 , ngl|fehr|n Ain 2.5 0of t- %Z
The resul ting biphasi &la3imgi xture is all owed to“warm t.6: rOoml&rrpe 7&

_u_LLed_Ler——t—hﬁee—hours Then 1.08 g (8.6 mmol) of sodiumsulfite is

added, oI doiB¥eget My | Aaolk ajpe rantning aesara@s d1)ti6ehemmingtaure i s vi gorously
Ti‘!sl nut es. bkrleay g aéxmngsapaéﬁér@ehnaémtdb%@ﬂueous layer is
ith eth ,l, acsh idng: The conbi ned organic |ayer is washed

d aqueous SOdIU bl car bonat e and brine, dried over anhydrous
sommsulfate fijl tered and conpce residue is purified b
reverse phase chronat ogr aph hem éﬁ{gﬁréq £ t?g ‘5’6‘3? BIRSEY R 2 Rat gr to Y
acetonitrile over 60 m nut Zb9 I N ©f ssvarpmiecs (W) |
_ a nem raller suppoert (3) adapted for supcorting

said hem rciler (4); and

a rcoat hand (2) adapted for shifting said hem

rofler (4) through said hem rciler sugpaort (3)

while grassing said hem roller (4} ca the bent

partian (Wo) cf the warkpieca (W),

characterized in that

said hem roller supgort (3) is adapted for dis-

glaceakly sugporting said hem rcller (4) in a

first diraction, :

said rooot hand (2) is adaptad for snur’ang said

hem roller supoort (3) in & second diracticn,

which is substantially perperdicuiar to doth the

axis of said frem raller (4) and the first diraction,

said hem raller suggort (3) comprising rasilient

means (10) to resiliently support said hem

roller (4) in the first direction, and

said rcqct hand (2) being adaptad ta shiit said

herm roller sugport (3) in such & manner along -

said bent gartion (Wo) of said workpieca (W)

that said hem raller (4) is gressad on said bent

partion (Wo) of said workpiece (W) under the

action of said resilient means (10).

2. The roller type hemming apparatus as dsfined in
claim 1 wherain said hem coller supgort (3) cem-
prises:

a supgport bracket (11) mountad on the forwvard
enad of said rcbat hand (2}, said suppcrt Drackat
(11) having an axial cylindrical hole (11a)
extending therethrough in a direction as to
press said hem roiler (4);

a slide tlock (13) slidably supported by said
support brackat (1 1), said slide black (13) Hav- -}
ing a suppert lug ( 13b) on'the lower er;dt\m{eof
far mounting said hem railer (4},

a spring (10) acting as said rasilient means and

positioned between said slide black (13) and

N R U p—




diol as an anor phous powder . The correspondi ng 26R, 27R-diol is obtained
by the above procedure, but using ( DHQD) 2PHAL—-nst ead of (DHO\ZPHAL

26S, 27S-diol: Ms mz 1130 [M+Li][err] (rel. intﬁ]?smﬁl 00 err]H NVR

(DVMSO) (only characteristic signals |listed) [ acq:qt 49),
2.06 (3H, s, H54), 3.20 (IH, broad m H27) m H 31),
3.94 (3H m H 17, H26 and C31-OH), 4.30 (1H, 7 (1H, d,
C26-0H), 5.20 (1H, t, H23), 5.33 (1H, d, H25), 5. 57 (3H m H18. H 21
and C35-0OH), 6.03 (1H, dd, H19), 6.14 (1H dd, H 20). f

58 WD 97/ 02285

PCT/ EP96/ 02952 26R, 27R-diol: M5 mz 1130 [MtLi][err] (rel. intensity
100); [err]H NVR (DVMSO (®ait puccarharaedtdn i)sfor argrigysead slidd sted) [err] 1.64
(3H, s, H49), 2.06 (3H, accwaﬂh,mahéﬁr(:mdﬁ,crist,mg@;r:ctmn H27), 3.48 (1H,

broad m H31), 3.94 (3H 4 Elarl,jcétil-lg g %er g%gp (1H, d,

C27- 4.57 (1H, d, C26 1H d, H 25
5570(_%H m H(18 H 21 affl é “”9‘ "%‘ﬁﬁ‘)",(a 14 (1H dé
H 20). - Exanpl e 12 - CPiSaisgige ic é)és ||ns he ‘crc:ecf sad
26S. 27S- Di hydr oxy- sangl i f #Hirgn(1A). said sigeaes bl 149ne#ndig ng (79 [err] mol)
of the 26S, 27S diol in 0.®rgugnohe2axial Tidke (Watadrofistid seghbed 33. 7 ng (157
[err]nol) of sodium peri opratiest (Bt)iwith itgheast groptinguadwé@ly one hour and

fram said suppart trackat (11); and

a spacer plate (15) gositioned tetween the

head cf said stcoper Soit (14) and the ugger

surface of said sucpart brackat (11) for disglac-

ing the sircka end of said stide tleck (13).

3. Avraller type hemming apparatus (1) icr hemming a
worlpiece (W) having a peripneral bent cartion
(Wa), comprising:

a hem railer (4) rotated under grassurs along
the bent gortion (Wa) of the warkgieca (W);

a hem roller support {3) adaptad for sugporting
said hem roller (4); and

a robot hand (2) adapted for shifting said hem
ralier (4) through said hem roller sugport (3)
while prassing said hem raller (4) cn the bent
partion (Wa) of the worlgiece (W),
characterized in that

said hem rofler support (3) is adapted or dis-
placeably supporting said hem ralfer (4) in a
first diraction,

said rciot hand (2) is adaptad for shifting said
hem railer support (3) in a second dirsction,
which is substantially perpendicuiar to bath the
axis of said hem raller (4) and the first diraction,
said nem raller suppert (3) comgrising sarve
means (25:32:5Q) for supgorting said hem
raller (4) in the first direction at a load sufficient
to achieve goed hemming, and

said robat hand (2) being adapted to shift said
hem rcller support (3) in such a manner alang
said bent gortion (Wa) of said workpieca (W)
that said hem roller {4) is prassad on said bent
portion (\Wo) of said warkpieca (W) under the
action of said servo means (25:32;50).

* ¢ L " S *
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saturat ed aqueous sodi um bi carbonate is added. The_m"xf ure is extracted
twce with ethyl acetate. The organic solution is _washed . with brine,

dried over anhydrous sodium sulfate, filtered and™¥ Heep Replaced
Purification of the residue on silica gel (95:5 IIIL
nmet hyl -tert.-butyl ether: nethanol) yizl ds the conpound | 11

(foam) and XXI'V (powder) . %0 0
[err] formula XXIl11: MS mz 366 [MtH-H err]Q[err] (rel. intensity
100); [err]H NWR (DVMSO) (2:1 m xture of OH err]OH err] epiners at the
anomeric center) (only ch& adterplieriticeshgiging acoaratus as defined in

59 claim 3 wherain said hem roller supgoer: (3) com-

prisas:

a support bracket (21) mounted on the forward
end of said rcbat hand (2), said supgort bracket
(21) having an axial cylindrical hole (21b)
extending thersthrough in & diraction as ta
press said hem roller (4);

a slide block (23) slidably supported by said
support bracket (21). said slice block (23) hav-
ing a support lug (23¢) on the lower end thereof
for mounting said hem roller (4):

single-acting hydraulic SyiirCer means (25) act-
ing as said sarvo mears grovided berween
said slide tlock (23) ar< said suppart Bracket
(21) for shufting said siica cicck (23) in the hem
raller pressing cirecdcn:
a siceger zolt (27} secursc ¢ he upger and of
said slide zleck (23) cor iimiting the stroke and
of said siide tlcck (23], saic sicoper balt (27)
axtending trcugh e zxal cle (210) of said
suggert Sracket (21) with its head projecting
outwarcly from saicd suceer: Srackat (21); and
a sgacer glate (22) zcsicned hetween the
head of said siopger tcit {27} and the upper
suriaca tracket (21} tr cisciacing the stroks
end ¢f said slide ticck (23).
S. The roller tyce hemming sccarzius as defined in
claim 3 whersin said hem rcllsr suggert (3) com-
prises:

a sucgort sracket (31) meurad on the forwvard
end of said rcbat hand (2); '

a slide bleck (37) slidatly supeorted by said
suppcrt brackat (31), said sice block (37) hav-
ing a sugcert lug on tha lower and thersof for
meunting said nem rcller (£};

This is the rep!acement sheet
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WD 97/ 02285
PCT/ EP96/ 02952 listed) [err] 3.54 and 4.08 H-31) 3.57 (1H,
broad m H35), 3.66 (1H, m H 33), 4.38 (0. @ ]e() 4. 95

(0.33H, broad m, H27[err]), 5.40 (0.33H d, C27 .59 (0.33H,
d, C35.-0H), 5.61 (0.67H, d, C35-CH),” 386 (0. 67H, ,_;789
(0. 67H, s, NH42), 7.91 (0.33H, s, NH 42) . formuta XXIV MS mz 745
[MtLi]J[err]; [err]H NVMR (DVSO (onIy characterlstlc signal s Ilsted)
[err] 0.64 (3H d, H50), 0.81 (6H, H 56 and H57), 2.06 (3H, s, H54),
2.17 (4H, s, H 14 and rpa%'e‘as‘tfa)h(quﬁbf'%t%%{af’hm n85§32)3. 94 (1H, dd,
H17), 5.33 (1H broad acting 28paid5sBR0 (AErs MrovieaBinasaid H- 21), 6. 89 (1H

d, H25), 6.10 (1H, dd, H succotO¥racketl(81) idd, sidakly kg, sdid. 0 (1H, d, H 26).
Exarrpl e 13 - Acetylation ognq@a@@&q Hehrsar Adraigicyinddt ridadset vl - sangl i fehrin

A (Formul a XXV) 2) [,%[Lr‘:}ngap,stc'gcg_.g-&jg)rred cool ed (0C) solution
of 54 ng (50 [err]m)l)-of %p .. Ipiosﬂ pyridine in
0.5 nL of nethylene chi or| s ?ﬁ% g E 1] ; of acetic
anhydride. The reaction is k ‘é PEt {‘g‘b ﬂ)[q?l}ﬁagg%&u_Penl al | (r)]vved to
el wel ve hours.

warmto room t enper at ur ¥NAWH X ERE

Saturated aqueous sodi um lic gilipaensoerns<3Rk a8@ded and the resulting nixture

is extracted with ethyl aceadnobmezne(43) favicgargibrg the epedationiri ed over

anhydrous sodi um sul fate, &fidaicimefizdiodyliretee ereans (32) baddan residue is

purified by reverse phase glices®itear sduh widd ik (3AUkbLtacs oni tril e-wat er
said linear anccder (35).

6. The roller type hemming accaratus as defined in
claim 3 whersin said hem rciler support (3) com-
prises:

a sugport bracket (S1) mcursec cn the ‘orward
end cf said rccet hand (2],

a sarvo moter (S0} ac:irg as said sarvo means
mounted cn said sugecr: Sracikat (51) and hav-
ing an output shait (50a);

a ball scraw (54) mounted cn the outgut shaft
(SQa) of said servo moter (30) and having a
threaded shaft (54a) and 2 rut (54b).

a slide block (53) operatively connected to said
nut (S4b) of said ball screw (S4) for sliding
movement in a predetermined range and sup-
ported by said support trackat (51) for sliding
movement by operation of saxd serve motor
(50), said slice biack (55) having a support lug
on the lower and theraof for mounting said hem
cciler (4): a tcad call (58) gasitioned between
saic slide tlock (55) and said nut (S4b) of said
pall scraw (S4) for measuring load agplied to
said nut (54b);

a rotary encader (52) for detecting the pasition
of said slide clcck (535) by detecting the numger
of ravclutions of said sarva mator (SQ); and
control means (60) for contralling the ogeratian
of said serva mator (30) based an the pasition
of said slide clock (55) detected by said rotary
enceder (52) and the load applied to said nut
(54b) and measurad by said load cell (33).

Thig is the replacement sheet
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- — : : , - zted
“to -acetonitrile over 45 nminutes) yielding the title conpound as afpews-& o
annrphous powder . M5S miz 1132 [MtH][err] (rel. intensity 100); [err]H

NNR (DMBO) (only characteristic signals listed) 8 1.6 NTE&WEﬁ
2. 06((3H s, H54), 2.25 (3H s, CHerr]Cderr]), 4.04, REPﬁEW‘E'
60 WD 97/ 02285

PCT/ EP96/ 02952 (IH, d, C31-OH), 4 67-(1H, d, - NH), 4.76 (1H, d,
Cl7-oH), 5.42 (2H m H8 and Cl15-OH), 5.57 (3H mH 18, H 21 and

C35-CH), 6.85 ( bitlack, 13- ddRhwabPdPB (@sHviswedtin FHR) ,2)7006tKd Hupgortt 64), 731
(1H, dd, H63), 7.51 (1H d, H12), 7.89 (1H s, H42),  8.23 (1H d,
H 9). . block 1l1. a
A spacer plate 15 of 2 predetermined thickness t is
provided between the upper surface ef the support bracket 11
and the head of the stopper bolt id and is removably secured
therebetween by a set screw 16.

m The s1ide block 13 has a support lug 13b projecting
downwardly (as viewed in FIG; 2) from the foremoet portion
of the lower surface pf the slide block 13. The support lug
13b has a support hole 13¢ of a predetermined diameter .
extending through the thickness thereof. A SUpport.shett.17
is 1nserted through.thelsupport hole 13c. 1n such a manner as
to extend fopwardlj beyond the support lug 13b, and is fixed
by a nut 20. ' _

The hem roller 4 is rotatably mounted on the support
shaft 17 at the front end thereof:through a metal bush 19.
A collar lé is interposed petween the metai bush 19 and the
support lug 13b. . -
- - . A teaching procedure to the robot hand 2 will now be
‘. | " described with reference to FIG.. 3. .
The spacer p1ate 15 is pre1im1nar11y 1nterposed between
the support bracket 11 and the head of the stopper bolt 14,
‘as shown 1in FIG. 3. This causes the slide b]pck 13 and
consequently the hem roller 4 tp be displaced upwardly (as

viewed in FIG. 3) with respect to the support bracket 11 or

REPLACH] Wﬁﬁ].*k Li“
f?d}"rc;gﬂ01 o o
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in the direction away from tﬁe forming sqrfacé 5a of the
lower die 5, by a distance corresponding to the thickne;s
of the spacer plate 15:

Then, the hem roller 4 1s‘moved along the forming
surface 5a of the lower diels-in abutment therewith so as to
teach to the‘robot hand 2.a virtda1 traveling path defined
by the forming surface Sa. The position of the hem roller 4
with respect to the forming surface 5a at this time 1s.shown
as teaching level LT. After the teaching operation has been
completed, the spacer plate 15 is removed to return the
slide block 13 to a ffee.position where the head of the
stopper bolt 14 is in abutment against the upper surface of
the support bracket 11.

As described above, in feaching-to the rbbot hand 2,
the virtual traveling path temporarily defined by the
forming surface 5a of the lower die 5 is.taught to the robot
hand 2, so that the robot'hand 2:15 shiftéd in the traveling
path thus taught to perform hemming operation. |

Dufing the hemming operation, the workpiece W is placed

on the forming surface 5a of the lower die 5, as shown in

FIG. 4, so. that thelhemming level LH which defines_an ideal
traveling path of the hem roller 4 1s deviated by a distance a
from the teaching level LT in the direction away from the |
forming surface 5a of the iower die 5.h The distance o

corﬁesponds to thickness 8§ of the workpiece W which is the

This is the replacement sheet
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A macrolide conprising a macrocylic ring of formula IV [err]
Wwherein X, Y and Z are 1) positions 2 to 6 inclusive of the

macrocyclic ring and are provided by a pi peri dazi nyl carbg
resi due; and/ or i) positions 7 to 9 inclusive of BE@LAQE@%N§£ﬁ¥€?

ring and.are provided by a aromatic [err]-am no acid residue; and/or
Jin) positions 10 to 12 inclusive-dil the macrocyclic ring and are

provided by a - aliphatic [err]-am no acid resi due, IS a residue
conpri sing a hyatakyotdmisrythe Td@l"-&"?ie%l‘ﬁuéhm‘b"r\amaén%ﬂ Vo éﬁ‘&l ¢ ength of

[rom 6 10,20, CRg O BT HLhind) L OB 20N 1 2o 7GR 151
B g e i, e s
formula Il rol®&f]4 at the teaching level LT. However, the hem roller
4 cannot be-located.ax the 1evei LT since the spacer plate
15 is removed during ihe hemming operation, and since the
workpiece W is placed bet;éen the hem roller 4 and the iower
die 5. Thén, the spring 10 provided between ihe support
bracket 11 and the s11de block 13 is contracted to the
- amount of d1fference in he1ght of the hem roller 4, that is,
the total of the thickness t of the spacer plate 15 and the
thickness & of the workpiece W, and as'fhe spring 10 is
contracted, the hem roller 4 is pressed toward the lower die
S5 by repulsive force of the contracting spring 10.
' Specifically, tée difference beiween the teaching level LT
‘and the hemming level LH is absorbed by contraction of the
spring 10, so that good hemming opératioﬁ may be performed
even though the virtual trabeling path temporari]y defined
. By_the forming surface 5a of fhe.Iower die 5 has been-taught
"to the robot hand 2.
Further; during the hemmiﬁg operatiﬁn. the hem roller 4
' is pressed with a predeterﬁineq pressing force against the
‘bent portion of the workpiece W, and repulsive fdrce of the
bent ﬁortion for the pressing force causes the robot hand 2

to be deflected in the direction away from the bent portibn.
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in free or protected form or salt thereof. 2. A macrolide according to

tlaim1 conprising a macrocyclic ring of formula V [err]

wherein Ais as defined in claimi, in free or pr fFSHERT
salt thereof. 3. A macrolide according to any one oﬂﬁﬁqﬁﬁgwgylous
clains, which is substituted at the carbon atom adj acent the oxy
Jmoiety of the lactone bridge by a 2-oxyi12'-aza-

3' - 0x0- spi robi cycl ohexan- 3- yI resi due. 4. A macrol i de according to

ca {"ef’ri N whi gh the spirobi qyclRexany! nLge AUGnkSpelition of titfe formula VI
s1ide block 13 has been displaced with respect to the
support bracket 11 by a distance corresponding to the
thickness t of the soacer plate 15, the hem roller 4 can be
maintained on the hemming level LH, even when the robot hand
2 is deflected within the range 11m1ted by the maximum
distance corresponding to the thickness t. Thus, the
deflection of the robot hand 2 is absorbed and the hem
roller 4 is alweys held on the hemming 1eve1 LH, permitting
the pressing force of the hem roller 4wto be maintained at a
proper value to achieve good henming. |

As described-above, as the slide block 13 and
consequently the.hem roller 4 is displaceable with respect
to the support bracket 11 and conseqoent1y the robot hand 2,
deflection of the robot hano 2; or difference in the
traveling path of the hem roller 4 with respect to the
workpiece W can be absorbed, permitting the hen-rol1ér 4 to |
constantly follow up the bent portion of the workpiece W
exactly and to be constantly pressed with a proper pressing
force for good hemming. ' o

Further, as the hem roller 4 is displaceable with
'respect -to the robot hand 2, the teaching procedure can be
readily performed, using the forming surface 5a of the lower
die 5 as virtual traveling path. |

FIGS. 5 and 6 show a second embodiment of the present
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wher-ei n -a- b- fs -(N@)C:C}L or -(Me)CH CH(OH)- and Rlerr] is H
or Me - in free or protected form or salt thereof, linked to the
macrolide ring via a |'i nker conprising a Iinear sequence of from6 to
11, typically 9, carbon atons bet ween the spiro residue and

macrol i de ring. 5. A macrolide according to CRERHACEMﬁdeH%Egh

the linker between the spiro residue - 13and the macrolide ring is a group
of formula VII [err] wherein c represents linkage to the
spiro residue; d represents linkage to the macrocyclic ring and
Rlerr] and R er rinvantieach Tok mcdndgemh@‘imeepré%eh"t“"‘dﬁ"a&l%li"t"\eoﬁgrsbond,
in free or protected form 6. A conpound of fornul?nV%A{s
embodiment except the hem roller support. .
embodiment, @ single-acting hydraulic cylinder section 25 is
provided between the support brackét and the s1ide block.
Like parts are given.1ike reference numbers and their
,descr1ption QiTl not be repeated.
As shown in FIG. 5, a support bracket 21 is secured to
the forward end of the robot hand 2 by bolts 24. The
suppbrt bracket 21 also has a s11dé hole 21a of a square
crosé section having a predetérmined'depth and 6penihg
downwardly (as viewed in FIG. 5). The support bracket 21
further has a hydraulic hole 21b of a ci?éﬂlar cross sectjon'
having a predétermined diameter and:formed in the bottom of
the élide hole 2la coaxiaﬁly therewith. |
 The support bracket 21 further has an oil hole 2lc
extending from the bottom of the hydraulic hole 21b and
opening .to theiforﬁard end of the support bracket 21. A
-hyd;aulic hose 22 is connected to the opening of the ofl
hole 21c. The hydraulic hose 22 is connected.to.hydraulic _
powef means such as a hydraulic pump (not shown). A slide
block 23 .which will be described -later is inserted in the
slide hole 2la to define 2 hydrau1ic chamber wifhiﬁ the
hydraulic ‘hole 21b. Thus, the hydraulic cylinder section 25
is formed between the support bracket .21 and the slide block

23. When oil is supplied to the hydraulic chamber, the
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S-L-M VI | | ~ wherein S represents a
2- 0Xy-2' -aza- 3' - oxo-spi r obi cycl ohexan-3-yl residue; L represents a
[i.nker conprising a |linear sequence of from6 to 11, typically 9,

carbon atons, and M represents a macrolide ring as def

or 2, in free or protected form or salt thereof. hgﬁﬁéQﬂ%ﬁ&ﬁEﬁPE¥
according to claim6 of formula I X [err] mhereln -a-b- is
as defined above; . -<e-f- is ~CH(OH) ~CHGH) -or - =g-h- is as

above - im +Fie BookofL s dropRAd daviv rveieg*[ve@edare mpound-
according to Cg7grnw%e%h@h£(§{§§@ BQOEfngjjﬁgaﬁié!Eed upwardly, the oil is
exhausted through the hydraulic hoie 21b to permit upward
movement of the slide block 23. |

The support bracket 21 further has a pair of_through
holes 21d extending from the bottom of the slide hole 2l1a to
the upper surface of the suppori bracket 21 and arfanged og
opposite sides of the hydraulic hole 21b. The thfough holes
zid are so positioned as to avoid interference w{th the o1l
hole 2lc.

The slide block 23 is a substantially prismatic member
slidably inserted in the slide hole 2la of the support
bracket 21, and-is prﬁvided with a cylindrical piston
portfon 23a projecting from the central portion of the
inserted end surface (upper surface as viewed in FIG. 5) of
the s1ide block 23 to be inserted into the hydrauIic-hole
.21b in the support bracket 21. A Sea] ring 26 is provided
in the vicinity of the upper end of the p1ston portion 23a
so as to maintain the hydraulic hole 21b in an oil- tight
manner.

A pair of threaded holes 23b are formed in the inserted

" end surface of the slide block 23 at posit1ons correspond1ng
to the through ho]es 21d formed in the support bracket 21.
Stopper bolts 27 are screwed in the threaded holes 23b. The

stopper bolts 27 are of the same form as the ones shown in
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[ err] wherein when -a-b- is -(Me)CHCH(OH) -, it preferably has t he

tonfiguration: . [err] when -e-f- is -CHOH)-CH(OH)-, it preferably
has t-he (S), (S) configuration or the (R), (R configuration; when -g-h- -
is -(Me)CHCH(OH) -, it preferably has the configuration: [err] when

-g-h- is -(Me)C=CH-, it preferably hasighe configuration:REpLA ]
.and when R err] and R[err] are fused together they are preferégwgqlﬁﬁﬁgr
configuration

the first embodiment and are inserted from above (as viewed
in FIG. S5) through the thrdugh holes 21d in the support
.bracket 21 to be fastened into the threaded holes 23b in the
s1ide block 23. | '

The slide blo&k'23 has a support lug 23c projecting
downwardly from the foremost portion of the bottom surface -
of the stide block 23. The hem roller 4 is rotatably
supported by the suppart lug 23c in fhe same manner as
described with'reférence to .the first embodiment.

As with the first embﬁdiment, a spacer p1atg 28 s to
be interposed between the upﬁer-surface of the support -
bracket 21 and the heads of the stopper bolts 27.

. The secornd ‘embodiment thus constructed is operated
simiiar]y to the.first embodiment.

Specifida]Iy, a virtual traveling path defined'by the
forming surface 5a of fhe lower die 5 is.taught, with the
spacer plate 28 interposed between the uppe} surface of the
-supﬁort bracket 21 and the heads of the stopper bolts 27.
Difference between the teaching level LT and the hemming
;1eve1 LH, or deflection of the robot hand 2 can. be absorbed
by supplying or exhausting 011 through the hydraulic hole
21b so as;to displace the slide block 23 and cpnsquently
the hem roller 4 with respect to the support bracket 21.
This allows the hem roller 4 to accurately follow up ;hé

workbiece W and to be constantly pressed with a proper
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[err] 9. A Sanglifehrin selected fromthe group consisting of
Sanglifehrin A, B, C and D.. 10. A macrolide according to any one of
claim1 to 5 or a conpound according to any one of clainms 6 to 8
wherein the 14 to 17 positions of the nacrocycllc ring REPLAGEMHNﬂsHEEI

resi due of forn1a X: _

- 16 -

pressing force to achieve good hemming.

As shown in FIG. 6, the spacer plate 28 may be replaced
by a lock screw 29 wh1ch 1s adapted for defining the
lowermost limit of d1sp)acement (teaching level LT) of the
slide block 23 1in thefteachinﬁ procedure. Specifically,
the s1ide block 23 has.an elongated groove 23e formed in the
front surface on fhe'left side (as viewed in FIG. 6), and
the support bracket 21 has a threaded hole 2le formed in
confronting relation to the elongated groove 23e. To lock
the slide block 23, the lock screw 28 is screwed in the
threaded hole 2le until its tip 1s.engaged in the elongated
groove 23e.

FIGS. 7-and 8 show a third embodiment of the present
inrentiop. In this embodimept, a hydraulic servo syatem is
employed for controlling the position of the hem roller 4.
Like parts. are given 1ike reference numbers and their
descr{ption will not be repeated.

As shown in FIG. 7, a support bracket 31 includes a
double-acting hydraulic cylinder section -32 controlled by a
-hydraulic control circuit shown in FIG. 8. The support
bracket 31 has a slide hole 3la of a square cross'section,
as with the first and second emquiments; A cylinder bore
31 b 1s coaxially formed from the bottom surface.of the slide
hole 3la, and also a through hole 31c is éoaxially formed |

from the bottom of the cylinder bore 31b and is opened to
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the upper surface of the support bracket 31. A stopper
plate 31f {is secured to the opening of the slide hole 3la or
the 1owermqst end of the support bracket 31 so as ic project
therefrom.

The cylinder bﬁre 31b has a pair of hydraulic ports 31d
and 3le ;xial]y spaced from each'other_and connected to a
hydraulic pum# through respective hydraulic hoses. A piston
shéft 33 is slidably inserted in the cylinder bore 31b thus
constructed. The piston shaft 33 has éubstantia11y-in the
central portion of the 1en§th thereof a piston 33a
integrally formed therew1th and a seal ring 34 is provided
around the piston 33a. The hydrau]ic ports 31d and 3le are
opened to the‘cylinder bore 31b at positions above and below
the pHston 33a, respectively, solthat supply and exhaust of
oil through the hydraulic ports 3yd and 31le causes the
piston sh;ft 33 to be disp1aced up ;nd down.

The upper end of the piston shaft 33 projects through
the through hole 3lc upwardly beyond the upper surface of

the support bracket 31 and is éohnected to a linear encoder

535 used for position detection. A seal ring 36 is provided

between the upper end of the piston shaft 33 and the through
holé 3lc -so as to maintain the cylinder bore-31b-1nfan oil-
tight manner. The lower portion of the piston shaft 33
proaects downwardly into the slide hole 3la, and 1s

connected to a slide block 37 through a threaded port1on 33b
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[err] wherein X, Y, Z, A Rlerr], Rerr] and Rerr] are as defined

above and Rl err] is Hor C[err] al kyl, e.g. nethyl in free or
protected form or a salt thereof. 12. A macrolide as defined in any
~one of clains 1 to 5 in ring-opened form said ring- pﬁggngque
being in free or protected form or salt thereof;  13. @ﬁ@gﬁgbun
Rlerr]O- X - Y- Z- A -Ohvwherein X, -Y18 2 and A areas defined in

claiml and Rerr] is Hor Clerr] alkyl, in free or protected form or salt

LR 7 oo R BT ot Bad epa Bt e B a0 Pt Y o gerined in |
claiml -and the ghbehy YIS cy1 jnderdsBcBfoni8hi BRES icdnskAidRelB.1sin free or
protected form or a Salt thereo}. 15. . A conpound of fornula X" '
actuated to vertically move the s11deiblock 37 and thereby
to.disp1ace the position thereof with respect to the support
bracket 31.-ﬁh1ch position of the s1ide block 37 is detected .
by the linear encoder 35. The slide block 37 and the hem
roller 4 subported thereby are forﬁéd simiT;r]y to the
corresponding parts of thé first embodiment.
The hem roller support of the third embodiment is thus
constructed, and the hydraulic cylinder section 32 is-
actuated to reciprocatingly move the s1ide block 37 and
consequently the hem roller 4 between the bottom of the
slide hole 3la.and the stopper plate 31f, and the position
of the hem rol]er.4 can be constantly ;ontrolled through the
1inear encoder 35 by the hydrau1ié control cifcuit shown in
FIG. 8. -
Now,- the dgscription will be related to'tﬁe'hydrau1ic
control circuit for the hydraulic cylinder sectibn 32 with
. reference to FIG. 8.
The hydraulic ports 31d and 31e of the hydraulic |
cy]jnder section 32 are connected through-hydraulic hoses 41
and 42 to thé hydraulic servo valQe 38 which is, in turn,
connected through a hydraulic hose 43 to a hydraulic pump
39. The.hydraujic servo va]vé 38 is changedfover to send-:

hydraulic pressure generated by the hydraulic pump 39 to the-
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[err] in free or protected form or salt thereof, 16. A conpound of

formula I X"
t her eof .

2-0xy-2' -aza-3' - oxo-3'yl -spirobi ¢cycl o hexane ring
ri ng-opened form e.g. a conpound of fornula Xl

17.

[err] in free or protected formor a salt
A compound in which the :

system i S _
y “REPLACEMENT SHEET
: -19 -
hydraulic port 31d or 3le and thereby to vertically
reciprocate the piston shaft 33 in the cylinder bore 31b.

The linear encoder 35 and the hydraulic servo valve 38

are electrically connected thréugh a servo amplifier 40 to

an external) control unit 45 such as a seqdencer. The 1inear
encoder 35 detects thé position of the hem roller 4, and 1in
accordance with the detected position, the hydraulic servo
valve 38‘i§ changed over -to adjust the pésition of the hem
roller 4. -

The hydraulic sefvo valve 38 has a return port 44
adapted for returning oil exhausted from ihe hydraulic
cylinder section 32 to a tank 46. A_hydraulic meter 3%a for
the hydrauliq“pupp 39 1is provided.

‘The hem ro]]er support thus c&nstructed'is opérated
similarly to the preceding embodiments. .

In the teaching operation to.thé rqut hand 2, the
external control unit 45 is operétéd.to change over the
hydraulic servo valve 38 to move the slide block 37 upwardly'
(as viewed in FIG. 7) by a predetermiﬁed distance from fhe
lowermost position of the siide block 37 (position in
abutment égqﬁnst the stopper plate 31f) so as to position
the ‘'hem roller 4 on the teaching level LT, and in tﬁig
condition, teaching is carried out similarly to the
preceding embodiments.

-During the hemming operation, the hem'ro1jer 4 1§
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[err] wherein.a, b, L and Mare as defined above, I n

feee or protected form or a salt thereof. 18. A

2- oxy-2' -aza-3' - 0xo0-3'yl -spirobi cycl o hexan, in free or protected forn1 or
a salt thereof, in particular a conpound of for Ia VI' err

wherei Rerr] is Herr] an optionally protected OH g 8HEE¥

functional group, or a -CHerr]- CH(CH) CH(CH[err]) CH[err] CHO group or the
del'ta |l actol equival ent thereof, in free or protected formor salt thereof.
- 19. A ring-open 2-o0x

protected  Tetymed gP Bhgéﬁ’t"‘gfhggg@%dﬂf"gl rt%lf?'lcg?{glr&a Egﬂgoun L]E e?oﬂml a

X Lerr] LT to be pressed against the workpiece W. The difference
between-the.teachiﬁg level LT and the hemmiﬁg level LH, or
deflection of the robot hand 2 when pressed can be absorbed
by detecting the actual position of the hem roller 4 by the
linear encoder 35, changing over the hydraulic servo valve
38 by the external conthdI unit 45 in accordance with the
detected position and displacing the slide block 37 and
consequentiy the hem r611er 4 so as to be constantly held on

- the hemming level LH. Therefore, the hem roller 4 can
constanfiy fo1low up the workpiece W accurately and be
pressed with a proper pressing force to assure good hemming
at a11 times _

FIGS. 9 and’lo show a fourth embodiment.of the present
invention. This embodiment emp1oys“a motor sefvo-system in
place of thé_hydrauTic servo system of the third embodiment.
‘Like parts are given like reference numbers and their
description will not be repeated.

" As shown in FIG. 9, a servo motor 50 with a rotary
encoder 52 is mountedeon the upper surface of a support '
bracket 51.. .The .motor 50 has an output.shaft 50a which s
coexié}ly connected with a threaded shaft 54a of a ba11
screw 54 through a coupling 53. The threaded shaft S4a is
projected into a siide hole Sla formed in the support
bracket S1. | ' h
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mheréih a, b and Rlerr] are as previously defined, in free or protected

form or a salt thereof. 20. A nmcrolide of fornula X1l .
69° - [err] wherein Mis a nacolide ring as defined in claim
1 or 2, in particular a macrol i de of formual XV REPLACEMENTSHEET

- -21 -

A slide block 55 has in ihe upper surface“thereof a
_support hole 55a of a predetermined diameter, in which a nut
54b of the bai] screw 54 is axially slidably inserted. The

support hole 553 has at the opening tﬁereof an en1argedf
diameter engaging hole 55b of a predetermined depth. The
engaging hole 55b is Sdapted for receiving a flange portidn

-54c of the nut 54b. A rétainer,SG-is attached to the
opening of the engaging hole §5b so as to prevent the nut
54b from faliing out, and a key 57 is provided for
preventing rotation of the nut 54b with respect to the slide
‘block 55. Thus, the nut 54b is siidable within the support
hole 55a in the range defined by the range of movement of
the flange portion 54c between the bottom of the engaging

" hole-55b and the retainer 56, and thekefore, the nut 54b is
displaceable witﬁ respect to the slide block 55 in this
range. _ |

A load cell 58 is mounted between éhé 1ower.end of the

nut 54b and thé bottom of the supboft hole 55a and is
electrically connected to an external control unit 60
through a servo amplifier Sé whfch will be mentioned later.

A stoppgr plate 61 is attached to the opening of the

slide hqlg 5la or the Iowermost end of the support bracket
51 similarly to the third embodiment and is adapted for
defining the lowermostiiimit of displacement of the slide

block 55 or preventing falling out thereof. The hem roller
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[err] in free or -protected form or salt thereof. 21. A process
for the production of any conpound of the invention as hereinbefore

defined, which process conprises: i). for the production of an% one
of Sanglifehrins A, B, Cor D, cultivating a Sanglp&ehACﬁWBNTS,EETor
D produci ng actinomycete strain in a culture nedium ~and isolating the
desired Sanglifehrin A, B, C or D from t2e-obtained culture br ot h;
ii). for the production of Sanglifehrins C and D subjecting Sanglifehrins,
A and Bt yeli i on, gt Iyl de k65 N hei i) for the
production of Sgr?él H’g ?‘Ji;ﬂneg Bgaﬁgg?ghgn@u{ﬁieg?i?\éﬂﬁslaar%yi%oerfr 'rens c

and D to ring oneReB9ndfedde@diheste! ring at positions 15 and 16:
iv). for the production of a macrolide of formula I X or I X, wherein -g-h-

is - C(CH[ err Fhe Gtidedehyeik &85 3gpporcvimgothe rem froi hert & 11X dhig X
wherein -g-h- is - CH(CH err])-CH(OH)- or a protected formthereof,
v). for the productisont idinglyaveved A of dawnmipn 3 PredefXmMiffskein Rerr] .
is - C}KC}?-C}{e{r], hydrogenating a conpp drof gonulg le?H k%‘ yherein
Rlerr] is - C(Jistapepry driyiing ths mopg pﬁ;d’uég? §rned FRYGINLIARS of
formula X or l%g ﬂﬁgeggi£kgéq%rlﬁé$é}se direction. The posi;ion of the
slide block 55 and consequently the hem roller 4 can be
detected through detection of the number pf revolUtiops of
the motor 50 by thg rotary encoder 52. The préssing force
of the hem roller 4 is detected by the load cell 58, and the
number of revolutions of the motor 50 is controlled so that
such a detected pressing forée may be cbn;tant]y held at a
'proper value and thereby the'ﬁem roller & may be held on the
hemming level LH. '
As shown Tﬁ FIG. 10, the rotary encoder 52 and the load
cell 58 are electrically conneéted.through the servo
amplifier 59 to .the external control uhit 60 such as a
sequencer, while the servo motor 50 is connected to a motor
dfiver 62 which is also connected to the external control
-unit 60.
-.The hem roller support thus bénstructed is operated
similarly to the preceding embodiments. .
Specifically, in teaching to the robot hand 2, the

motor 50 is driven predetérmined revolutions to displace the

slide block 55 by a predetermined distance upwardly from the

. This i3 the replacement shaet
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16 positions of the macrolide ring conprise a residue of formula X [err]
causing a conpound of fornula I X or I X to undergo internal protection;

vi.i). for the production of a nacrolide of forrmula I X or I X, .causing a
conmpound of formula I X or I X wherein the 14 to 16 positions of the

macrolide ring conprise a residue of fornmula X [err] REPLACEMENTSHEEirgo
.reversal of internal protection. vidigg..for the production of a macrolide
of formula I X:-or I X, .in which R[err] is methyl, subjecting a nacrolide of

Formula I X or Howérﬁost positgﬂ erL51!4ﬂgO1HE$JD@m%EE0£5a1nst the

stopper plate 61, so that the hem roller 4 is positioned on
the teaching level LT. In this condition, teaching is
carried oui similarly to the precedin§ embodiments. At this
time, the nut 54b is moved upwardly with respect to the
~support hole 55a to a.posit1on where the flange portion 54c¢
is in abutmeﬁt against thé retainer 56. '
| During the practical hemming operation, the motor 50 is
further driven predqtermined_revo1Utiohs to displace the
s1idé block 55 by the distance Q upward1y'from the teaching
~level LT, so that the hem roller 4 may be displaced to the
hemming level LH.

In this condition, the hem roller 4 is rotated under
‘pressure againsﬁ the bent portion of tﬁe workpiece W _to
achieve hemming. If thé robot Hand 2 is deflected out of
.the teaching Tevel LT, the henm roi1er 4-15 also dispjaced
from the hemming level LH, which may results in insufficient
pressing forte.of fhe hem roller 4. In such a case, the
motor 50 is rotated, until the load cell 58 detects a
predetermined pressing force, so as to displace the hem
roller 4 tomthe hemming level LH. The defiection of the
robot hand 2 is absorbed in this way, and thus the hem
roller 4 15 constantly heId_bn the hemming level LH.to
achieve good hemming.

.What is essential to the present invention is that the
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ix). for the production of a nacrolide of formula IX or I X, in which R4 is
in O0- protected form subjecting a macrolide of formula [ X or I X, in which
Rlerr] is in OGunprotected formto O protection; x). for the production
of a macrolide of formula I X or I X, in which Rerr] is in O0- unprotected
form subjecting a macrolide of formula I X or 11X, in whi JRERRAGEMENTSHEET
O protected formto O deprotection; Xi,),. for the production.of a
macrolide of formula I X or I X, which cdifpri ses an O protected

hydr oxyphenyl al ani ne resi due at positions 7 to 10 of the nacrocxclic ring,
subj ecting a redr op] ey oF isodhsp taderbde with reapedi 49 ERepTabodshand

O unprot ect ed hydroxyphenyl al ani ne resi due at positions_7,{0 of the
macrocyclic riggths %S?i)'irtoit"é’cf’fo?ﬂe heg; roTTgr, 4 Bﬁ "%r%&ﬁ‘é?l‘fa%" %9 a macrolide
of Tormula | X icik¥on MHG1T00P IS BF {Rd'MBROFEMIERslygEAxPRRRY! al ani ne

resi due at poﬁ tions e macrocyclic ring, subjecting a

macrol i de of fiqeddbd teadMingXto MHEL FoBBETHARES a8n @ePirebecIEdarried
hydr oxyphenyl al ani ne residue at positions 7 to 10 of the macrocyclic ring

to O depr ot ectdudn; and xduriing ttbe hdwmipgodpetatdonofthe pasidlioniofohetiornul a | X
or IX, in which_ -e-f- is - C}¥C}2_C}KC}%jL subjectiqg@afnacig]ide of
formul a | X or NoX1ernd #anpe. gopstantiychetd on shg,hepninge1aval SH, 9 s
xiv). for the %qugt%@&' ‘?\fem .“qgr%o%qq Qimé qrnul a VvV or a conpound of
subj ecti mpoun

fornula X1, g a co nd" of f6rmula IX or 1X to cl eavage of the
linker group betweepu$ heirSRheOhOMFHy QpParatusapd tHe pragentyclic ring.

xv). for the production of a conpound of formula RGO - X - Y- Z- A- OH
or of fornula iNventjénh, 2§ th¥ hew rolAer- iCh{oDated underSa prdpercting a
macrocycle of formula IV or -the macrocycli-c ring of a conpound of formula
VIIl to ring- pressing force in an accurate traveling path along the

peripheral contour of a workpiece, hemming can be always

satisfactorily carried out. In addition, teaching to the

robot hand can be readily carried out in the present

invention. . _

While the 1nVéntioh has been described with reference

to preferred embodiments thereof, it is to be understood

that modifications or variations may be easily made without-

debarting from the scope of the present invention which is

defined by the appended claims.
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.openi ng; , ' xvi). for the production of a nmacrolide of fonula
X or XIl in ring-closed - form subJ ecting a conpound of fo formula
R.err]O- X- Y- Z- A- OHor of fornuIaR[err]O-X-Y-Z-A'
- CHOH - L - Sto closure of the macrocyclic ring. XVii).
for the production of a conpound-o25fornula Xl or XII', subjecting a .\—\E\:—T
TS

.conpound of formula I X or VI' to ring-opening within the Splrok@b
ring system and xi x). for the production of REP %ﬁund of

formula I X or VI', gyliircting a conpound of formula XIl or X' to
ring-closure wthin the spiro bicyclic ring system 22. A

biologically pure i §o| 2‘:{5’{#]‘ sétﬂ'eﬂ‘mngé%ﬁﬁgwqféf rﬂmlr@?az 308110 (Dswm 9954)

or a mut ant, r'% eredf which is capabl e
of producing a a'f'% 3 Hﬁ"é’?ﬂ?’ﬂ ent gofian A nrocess for the
production of a macrol KWE) G?mF‘Pﬁé“g nvention, which conprises
cultivating strain Streptonmyces sp. A92-308110 (DSM 9954) or a nutant,
reconbi nant or nodified faremt tolerc(d} ratatedrundep pegsskeg dorgul t ure nmedi um and
optionally recovering thetaegtpdridn (Wo) of telworkpfacad¥@nt of the invention
for use as a pharnaceuti cahemeolter stsdarti3¢ a8apted for suppomng nMTunosuppr essant
or for use said hem rcliler (4); and -
v a rcbat hand (2) adapted for shifting said hem
: roller (4) through said hem rclier sugport (3)
while prassing said hem rolier (¢) on the bent
portion (Wo) of the warkpiecea (W),
charactarized in that
said hem roller supgort (3) is adapted for dis-
placeably sugporting said hem rcller (4) in a
first diraction,
said robot hand (2} is adaptad for shifting said
hem roller support (3) in a second diracticn,
which is substantially perpendicular to bath the
axis of said hem roller (4) and the first direction,
said hem roller sugport (3) comprising rasilient
means (10) to resiliently sugport said hem
caller (4) in the first direction, and
said rebet hand (2) being adaptad to shiit said
hem roller sugpart (3) in such a manner along
said bent gartion (Wo) of said workpiece (W)
- that said hem roller (4} is pressad on said bent
N . SN portion (Wo) of said worlqpiece (W} under the
’ action of said resilient means (10).

2. The roller type hemming apparatus as dafined in
- claim 1 wherein said hem roller supgort (3) cem-
prises:

a suppart brackat (11) mountad on the for~vard
: . end of said rcbat hand (2), said support brackat
- F (11) having an axial cylindrical hole (11a)
extending therathrough in a direction as to.
press said hem roller (4);
a slide block (13) slidably supported by said
: ~ support Bracket ( 11), said slide block (13) hav-
- ing a suppart lug ( 13b) on the lower end thereat
for maunting said ham raller (4);
a spring (10) acting as said rasilient means ang

o Pnis is the replacement shext
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i) for the prevention of acute and/or chronic organ allo- or

Xenot r anspl ant - rejection; or i) for the preventlon
of - graft-versus-host di sease: or iii) for the treatnent of
aut oi nmune di seases; or . i V) for the treatnent of

ast hma 25. A pharnaceutlcal conpogptlon conprising an agent of the
Fnvention in association with a pharmaceutically aﬁgsgé@%g. fSHEEht
or carrier. 26. Use of an agent of the invention for t ration of
a nedi canent for use as an | mmunosuppr essant or for use

for the prevention of acute and/or chronic organ allo- or xenotransplant
rejection; or ii) for the prevention of graft-versus-host

di sease; or | i i9aid tugporttrativee it 1O urging ssaldslige@LIne di seases; or

Eleck (13) in the hem roller prassing diraction;

a stopoer talt {14) sacurad to the ugper 2n¢ of
said slide ticck (13) fer limiting the stroke and
of saic slide block (13) against the force of said
spring (10). said sicpper toit (14) extending
. through the axial hale (11a) of said sugport
\ bracket (11) with its head projecting cutwarcly |
from said support trackat (11); and
a spacer plate (15) positioned between the
head cf said stcpper Soit (14) and the upper
surfaca of said sucport bracket (11) for displac-
ing the strcke end of said slide black (13). _ -

3. Aroller type hemming apparatus (1) for hemming a
waripiece (W) having a peripheral bent gaortion
(Wa), comprising:

a hem roller (4} rotated under prassurs along
the bent portion (Wo) of the workpiece (W):

a hiem raffer suppart (3) adaptad for supporting
said hem roller (4); and

a robot hand (2) adapted for shifting said hem

-roller (4) through said hem roller support (3)
while prassing said hem roller (4) cn the bent

- . portion (Wo) of the worigiece (W),

characterized in that

said hem roller support (3) is adapted for dis-
placaably supporting saxd hem roller (4) in a
first diraction,

-said rcbot hand (2) is adapted for shiiting said
hem raller support (3) in a sacond diraction,
which is substantially perpendicular to both the
axis of said hem raller (4) and the first direction,
said hem roller support (3) comprising sarvo
means (25:32:50) for supporting said hem
roller (4) in the first direction at a load suificient
to achieve gacd hemming, and '
said robot hand (2) being adapted to shift said
hem roller support (3) in such a manner along
said bent portion (Wo) of said worlpieca (W)
that said hem roller (4) is pressed on said bent
portion (‘Wo) of said workpiece (W) under the
action of said servo means (25:32:50).

This is the replacement shest
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v
iv) ° for the treatment of asthma. 27. Use of a conpound according to
gny one of clains 1, 2, 4-6, 1 lor 12 as a reagent in a

di spl acenent inmunoassay for a cyclosporlns or other cycl ophilin binding
conpounds. WO 97/ 02285

PCT/ EP96/ 02952 i) for thegrevention of acute and/ or %E“':Eﬁ
organ allo- or xenotranspl ant rejection RWCBM& r the
treatment of recipients of organ transplants of any of the
particul ar types listed above; or ' i) for the prevention of
graft-versus-host di seage, P_Lor exa in recipients of
bone narrow transpl ants’ e raller ty e hemm’q ae ?t"‘?ﬁé qefiged ifent of

aut oi mune di sease or for EfE ﬂr@%ﬁfﬁ'ﬁrﬂa‘%he‘aﬂf"%‘uﬂ?p"" (3) com-
di sease or condition |isteBrisgsove; or I V) for the treatnent
of ast hma in a subject in need of such treatnment, which nethod

conprises admnistering to asupportbracket (S lopaurtteditn piefigralard/e anount of an
aﬁent of the : nvent i 01[1. 3dnd of séid rd8RMan@{2)! &fid EupERALrfdkel ;)r usfe as a

armaceutical, e.g. for use u e or for use
!On the treatnent 019 any di seageﬁywﬂﬁmhggngggijﬁf fiﬁ forth under B
above.

press said hem roller {4);

a slide block (23) slidably supported by said
suppart bracket (21), said slide block (23) hav-
ing a support fug (23c¢} on the lower and thereof
for mounting said hem roller (4);

-\

single-acting hydraulic cylinder means (25) act-
ing as said sarvo meaans provided between
said slide block (23) and said sucport brackat
(21) for shufting said slide tlock (23) in the hem
raller pressing direction:
a stogper talt (27) secured to the upger and of
said slide tlack (23) fer limiting the stroke and
of said slide biock (23). said stogper balt (27)
extending thrcugh the axia hole (21b) of said
supgert brackst (21) with.its head projecting
outwardly from saic support bracket (21); and
a spacer plate (23) posilioned betwesen the
A head of said stapper tcit (27) and the upper
. _ suriaca tracket (2t) for dsplacing the stroke -
- ' end of said slide block (23).

5. The roller type hemmirg apparatus as defined in
_daim 3 wherein said hem rollsr support (3) com-
prises: .

a support brackat (31) mounted on the farward
- énd of said robot hand (2);
= _ : : a slide bicck (37) slidably supported by said
suppert brackat (31), said slide dlock (37) hav-
ing a support lug on the lower end thersof for
maunting said hem rciler (4):

// | i --‘. .
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32. © A phanmceutical conposition conprising an agent of the invention in
association with a pharmaceutically acceptable diluent or carrier. 33.
Use of an agent of the invention for the preparation of a medicanment for
use as ' an i mmunosuppressant or for use in the treatnent of a

di sease or condition as set f-o@8h- under B above, RENT S

a conpound according to any one of claims 1-6, 8-10, 15 OBE% as a
reagent in a di'spl acenent i mrunoassay for a cyclosporlns or ot her
cyclophilin bi ndi ng conpounds

doutle-acting hydraulic cylinder means (32)
acting as said servo means provided in said
suppart bracket (31) for slidably moving said
slide block (37), said hydraufic cylinder means
(32) including a piston shaft{33); o
a linear encoder (35) for detecling the pasition
of said slids tlack (37) by detecting the stroks
amount cf said piston shaft (23) of said hycrau-
lic cylinder means (32); and '

contrci means (45) for contralling the operation
of said hycdraulic cylinder means (32) basad on
the pasiticn of said stide biock (37) detected by

- said linear anceder (35).

6. The roller type hemming accaratus as defined in
claim 3 whersain said hem rolier support (3) com-
pnses

a support bracket (S1) mountec cn the ‘orward
end of saic recot hand (2},
a sarvo moter (S0) acting as said servo means
mounted cn said suggert bracket (S1) and hav-
ing an output shatt (50a);

a ball screw (54) mounted on the outgut shaft
(50a) of said servo mctor (5C) and having a

threaded shaft (S4a) ard a nut (54b);
a slide block (535) operatively cannected to said
_ nut (S4b) of said ball screw (S4) for sliding
) . movement in 3 predeterrminecd range and sup-
' ported by said support trackat (S1) for sliding
movement By operation of sad servo motor
(50). said slice biock (55) having a support lug
-on the lower and theraat for mounting sard hem
reller (4); a lcad call (58) positioned between
said slide black (53) and said nut (S4b) of said
C ball screw (S4) for measuring load agplied to

o - said nut (54b);
| a rotary enceder (52) for detecting the pasition
of said slide block (35) by detecting the number
of ravaiutions of said sarve mator (S0). and
conrol means (60) for contralling the operation
of said servo mator (SO) based on the pasition
of said slide tlock (53) detected by said rotary
enccder (S52) and the load applied to said nut
(54b) and measured by said load ceil (58).

This is the replecement shet
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ROLLER TYPE HEMMING APPARATUS

KBSTRACT OF THE DISCLOSURE |
'A roller type hemminglappafatus,for hemming a workpiece

having a:periphera1 bent portion includes a hem roller
-..rotated under pressure aiong fhe bent portfon of the

workpiece,_a hem rol]gb sthort adapted for displaceably

supporting the hem roller, and.a robot hand adapted for

shift1hg the hem roller through the hem roller support while

brEss1ng'the hem roller on the bent pqrtion'of the

‘ wérkpjece._

"FIGURE 1
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