PHARMACEUTI CAL COMPOUNDS This invention relates to

conpounds that inhibit or nodulate the activity of the
woeads/13tmek protein Hsp90, to the use of the ceop@B20/001387

in the treatnment or prophyl axis of disease states or

condi tions nmedi ated by Hsp90, and to novel conpounds

havi ng Hsp90 i nhibitory or hodulating activity. Also

provi ded are pharmaceutical conpositions containing

t he compounds and novel chem cal internediates.
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al so shows nore potent cytotoxic activity in tunour
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ATP-ase activity of Hsp90 is elevated in cancer cells
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reported to occur |n the Iater stages of cancer (Jolly
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of Akt. Follow ng ansanycin treatnment cancer cells

arrest in the G/ M phase of the cell cycle 24 hours
wahvwriiimneat nent and proceed to apoptosis 24- 48CT@B2606/001387

later. Normal cells also arrest 24 hours after

ansanycin treatnment, but do not proceed on to

apoptosis. c-Raf. B-RAF, Mk The RAS- RAF- MEK- ERK- VAP
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sclerosis. EP 0500336 (University of Col orado

Foundati on) discloses a class of 4-hydroxy benzam de
wdeoniovatilves for treating type | di abetes. WO 001T532606/001387

(Pharmacor) discl oses hydroxyphenyl derivatives for

use as HIV integrase inhibitors. JP 09194450

(Fujirebio) discloses ort/B-hydroxybenzam de
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or any sub-groups or exanples thereof as defined

herein for the manufacture of a nedi canent for the
worophyiaxi s or treatnent of a di sease state 0OPCT/GB2006/001387

condition nediated by Hsp90. A nethod for the

prophyl axis or treatnment of a disease state or

conditi on nedi ated by Hsp9@, which nethod conpri ses

adm nistering to a subject in need thereof a conpound
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injection or infusion. A conmpound of the forrmula (1),
(re)y, )y, (v, (v, (M), (via), (M1), (vila) or
wOYbdehitap any sub-groups or exanpl es thereof BET/GB2006/001387
defined herein for use in nedicine. A conpound as
defined herein for any of the uses and nethods set
forth above, and as describ®d el sewhere herein. A
compound of the forrmula (1), (1), (I11), (IV), (V),
indiMihal, tMil@)effettiWely redadhl @e vk df Werdidus injuryporydeathartsinpupem
or exanpl es_thereof as defined herein for use in
aW&W@rﬂwﬁ siking hphaconfacof a di sease state or
condition in a patient who has been screened and has
been determ ned as suffering from or being at risk of
The\didtertion of theaiose af e pﬁge@ﬂ@alsm: aliwivs the mmwehfiohtovedba therisk

of e roleE e R RSP Of st 1o A PECtoHL GUpRTr g Tisk
of %\}?ﬁé'na?\g ?myéﬂoﬂfh?ceﬁ Ibgflr}lakn(é ¥k ’dlefrﬁéter df'the proﬂe\z[tlfé)relatlvely

or any sub-groups or exanples
latigh gprefefablys gidteter thed 3ﬁmrre iAdditgmatipghiseembiodiment és ld¢elsato

Tt U S P

§ e ﬂf%qn@é}ﬁhoﬁ $ndtRPerdiehednineshdds stibiecfot 0 over a
from or bein risk of suffering from a disease or

laxgo makigeiod projedt %Slﬁﬁﬂul d be susceptible to treatnent with

a compound having activity against Hsp90. A nethod

for the diagnosis and treatnment of a di sease state or
A@@ﬂ(ﬂrhﬂ%td@%@f seestedeyit iy pRibn ivklieqirefmbd ask afangesilisetsmaterial

screening a patient to etern1ne et h
wéh clesfipariosmarceohe AR eATt ‘Ilié pgs thsritseio fhﬁher%@yg’bge ot plastic
L
acksa®Q andastabilityi. MaMr&dsethat ddferm pldstcatle dr shedter othimplickaase

iti f whi ch t [
et by Saurs, SRR G SRR SR PG P e WhiC e &
pro GRIBAERE R, ﬁrﬂ;@anft&f 1B]ii\1fnfebﬁamsfrﬁ§ Both €drithe tardekdd indi@ual and
VI , (Wi a), mé Ila) or (VIlb) or any sub-groups
thoraaysion ge Er Feuce Jasth@plfefm@d enthodiment tharesent lnventlon uses

ﬁlﬁyﬁ&s{lgﬁ%f?%% ol rclipb SodRERLE wilfadshpd

pro@sletaly % AR s fedutiRbeliefds so byst@d@fymnhﬂaﬂ@f 1‘10r art
fornula i ncl udes al subgroups of formula (

prajectiles mabrémbr be used oneryithrge fsaquﬁhyaw@al(rpeson (hy the 11‘{VPW)ed
rE)\Qctlle.(IX%}Lnort ((l))é/ Fr)glised {)g ;ld%}mét}(% F‘ﬁ@ J(é?@%%; é@ n&k gaﬁlji](fg
enbodlnents exanpl es and partlcular conmpounds defi ned
her ei n. Nbre ver a reference to a conpound of fornula
In g yrefepre )em ()8 pwenu()g:)compwe}s we Waé?r party The exterior
ol 2y Rl i s,
hzemtgem’m, openeud agisone closedead vénch ip fonedtinid a‘nargmml shape and

RO e e
cﬁﬁ‘l@n@ﬁ Rud? ‘Tﬁfsﬁﬂ@é’is)éhoft&echﬁﬁihb ré éctil@bl&ﬁﬂﬁfdﬁnéﬁrporates a

N-oxi dés or sol vates thereof. The foll ow ng genera
rmng flengeethatgonnees withthediemeteapf the tiilingtedze af theprojeutile

ol macisats i peBdrort Priefhud REpE P Bk ot Bl
vdiﬂ 166 Sreafds tigOdthghablei 0B Gathe Hragédiids bseeThidMn sEh R RO ERRA
to formula (I) herein shall also be taken to refer to
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any preferences and exanpl es thereof unless the
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nitrogen. In general the nunber of basic nitrogen
atons present in the heteroaryl group, including any
wamesaignoup substituents of the ring, wll bePCe®&82006/001387
than five. Exanpl es of five nmenbered heteroaryl groups
include but are not |imted to pyrrole, furan,
t hi ophene, i m dazol e, furaz@n, oxazole, oxadi azole,
oxatriazol e, isoxazole, thiazole, isothiazole,
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or by one nitrogen atom and one oxygen atom Thus, in
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The substituent group or groups R10 may be attached to
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appEmaely, 0ot HirovaEBlHaggst f B8 agowﬁxﬂw V& 3mm at the
n(ﬁémﬁfég&;c}[# i:l‘ﬂe%c %Qﬁb’cghﬁﬁn%f)&ﬂﬁ anHlﬂ?e GRLBRFYLCthbse 97

eter IC gr e substituted yone or nore
3BuhsThe langﬂls)fmccprascdbm hednmend the lemgh of therepkrgy afipayating

vaidplihof A s e SpDuiptierls 27T he agFt Broistfa lengthhe

VRYalPRE B of TRE rﬁé&l%ﬂsfa kA6l 200 d from CO2R14
0Whaerel n R14 |§ rogegﬁgr Cl. g al G -4 al kyl

optionally substltut ed by hydroxy or Ci -2 al koxy; G _4

| KoxVy -Qpt | LI | tute . o s
T@F ﬁlg@gd a 1[ S tg\ (1)%/63?%? % LH@F%FRQ( ffi%fj{&%@?[tfg rgmg]e fﬁat it 18
ef%tﬂﬁ@ﬂe&@&hg fHe potaritiaH2dkidfisatibs tohargetell sndiyidusls.as
defined below. I'n a nore particular sub-group, the
bi cyclic heterocyclic group is unsubstituted or is
T3R5 a0 MRl BB, B BE SR 0 B e
pmymﬁlesﬁhamgt hifts dhdrd garget, Opkojédtils adCoiziikg to(ﬂﬂﬁ b odirebi of the

I NI A T T —
o&ﬂ&ﬁa@%ﬁé’ fneas%&? tI"ﬁ& %(QM‘H&@{H&% ’ﬁestgsl%))&%daorgz; l@llléﬂ’ét ﬁg}lre 4
togethyn \yrth &Ha(ﬁonﬁa ah&mloml smkid:batoﬁ reinklyfby) ccﬁnpamz()m()ly mll besseen
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thd ésbnt lﬁJ&éﬁ%ﬁ rbyltova sum%ﬁmlﬁe@m ftkes S8 rﬁuélﬁb%f-’ﬁﬁi?xhﬂide
heterocyclyl, C(= het er ocycl yl O oC

which arﬁedéwgrqi@my jafteche @}hﬂH@)s Tbewéomwwarc}ducewyl) th(ec
5-6 heterocyclyl) 2, NH(C 5 6 heterocyclyl), N(C 5-
het er ocyclyl) 2, NC(K))C 5-6 heterocyclyl, C(K)) NHCi
-6 alkyl, C5-6 aryl, S(K))G 6 alkyl, S(K))NGC -6

al kyl and SO2N-C -6 al kyl; and a group [sol],

CH2[ sol] or OCH2CH2[sol] where [sol] is selected from
the followng groups[sol] = -NH2 -NMe 2 -OH - N - N -
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I n anot her sub-group of conpounds, where R1Cb or R1Cc

or RICco is a group [sol], CH2[sol], OCH2CH2[ sol] or
WQCHBGHPTH [ Sol] and [sol] contains a primry 8CT/GB2006/001387

secondary am ne group, the primary or secondary amn ne

group can be derivatised to forman acyl derivative

such as an ani de, carbanmatel2or urea. For exanple, the

am ne group can be derivatised to forma carbamate
pr&E&lle ﬁéseqne R Bodyomdariepey haxwhed the Rglrﬂgﬁfﬁll@@s Gir@uth to! N

one sub-group_ of conpounds, R5 and together with
detiver thé temagsng htnsm peerghtaspectinely. Bmall alw&@ﬁe@l thafr thisapore

aH

RO R T et Gl UGB BB R P B HBIRID bu
alddkfe ra%@ons&ldﬂlhat%@é thnslgiaderedacitg siehrisgrof epssignstrious

exanpl es thereof as defined herein. Particul ar
injgganpl es of the group NR5R6 are shown in Table 2. The

poi nt of attachnment to the carbonyl group is shown by

means of an asterisk. Table 2Non Lethal Projectile The
Theserststcldatly shdw diat tl&l iatvased profectilervatras hahughrloywectiskl af skull

t he design of whic o? ces energy attenuating
boBF%ﬁﬂéW‘?%‘E""%‘FP&?W ¥4 ce inparted to the

target on inpact. The invention is of particular

rel evance to the work of the police and security
leeeaffﬂcuweswfehemvmﬂeé picgeatile aan detereend when glgiringsioft tissue

ial ban es e Aut r|t|e ]
witeR e iR R FaonltS e R AR BEMIR R R o T slehai
dlsﬂléﬂe)tﬂeﬂtl éﬂhi?s sﬁﬁdred EHa EHel rBﬁndsfh@&)rﬁfn(gfﬁ) eV érition groductEat

acts, wi thout causing serious or permanent injury. The
similarcamenns obbodyhualhdisplacement it thgitagetdo thestar agrounds, and as
0 [
R S R A
anﬁroonﬁﬁhd:d lgsﬁﬁhgtheam rdunde dgainst bivedp giatl atromlantor
perpetrators in order to incapacitate them and
di ssuade them from further offences. The requirenents
1t {31 bP ggér@&&ﬂeh Bt @1{ atb|3§1§ is'iéi%n 5{§m blaase oh@ eciﬂisémbodunent of
provi a real |ve errent, hey nust
thb enveaterbarsl asfsubie shagllcbmbtlbeéal@d awllnhtnag ﬂmegtppﬂmgf tlaeinyéntion in
accuracy and they nmust not cause serious or pernmanent
MWy to the target. Al of the projectiles disclosed
by the prior art fail to adequately neet at |east one
of these requirenents. Chief anong these non-Ietha
Alshayjeh o imast esedh poliepprescuity spiviess incsityationstwhere belisaioyn

marg lﬁggﬁd (\)/fha.ncigdlgfd%alf rlgrﬂxfdglfglg]és?ly{&ossl r}rcggggxh ’[]?H 'ﬁﬁ? A find

insurgents i
ap@ridatwnem ﬂ[& cdnﬁ’oBM wHldlkre loa frelkdnimdle asrenk athen fieldif Gehich a
consi st of solid, polynmer or_ rubber pro ectlles and

nopglgthabdeterrend of pramectidio datirablia ﬂ‘hﬁrefcga itrtge otest of
spgglﬁxbt?dme E&fﬁ%ﬁ&i@h haPaohid ﬁ%rﬁ@fég ta?[n%ﬁfdni:veﬁﬁﬁﬁaﬂtah@ n

arrson w th conventiona rounds ese
widlifst Thtglmpaulrws;)qnseaf tthe peojecilé may be eundd tire eachruase ©isoitehe
%ﬂgg cau e a significant anount of pain in the target
q can also be fired with a high degree of
accuracy thereby avoi ding accidental contact with
I nnocent bystanders. However there is a significant
drawback to the prior art in that the baton rounds can
still cause serious injury and can be fatal,
particularly if the shot is off target and strikes a
protagoni st in the head. Anot her solution offered by
the prior art is a frangible projectile, which absorbs
some of the kinetic energy of the projectile by
spreadi ng out or breaking into fragnments on inpact.
However this systemal so presents problens in that it
i ntroduces fragnents which nmay in thensel ves cause an
increased risk of injury to the target. It is not
possible to control the notion of these fragnents
therefore there |s a rlsk of causrng unlntended injury

o o s —




edge. Thus when the projectile strikes a target the
nose area i s crushed, absorbing kinetic energy by

wdizateaniiimg the resilient material and produci RQT/EB2006/001387
This crushabl e zone al so increases the tine period
over which the energy of the projectile is delivered,
by providing what is effectldvely a cushi oned rather
than a rigid inmpact. Due to extension of this tine
period the delivery of energy remains nore constant,
therefore the peak forces upon inpact are reduced in
conparison with standard pl astic baton rounds. Since
it is these peak forces that are nost |likely to cause
a serious injury in the target individual, such as
serious head or thoracic injury, the invention

ClpkRvi des a significant inprovenment over the prior art
systens in terns of injury prevention. The rate of
onset of the forces is also reduced by the extended

h_f. h f .
1 gocknrwi il deiring flds 8 afiehuifubul wBheR CRted%y gggion
at tidpehellestin %)édg*eh)@ nPsen)faBé plogectite fAY b dRGhdhe fonepiuth that
it is possible to control the force required to

di stthe poserpd thegajepijle glefams srithoabmpusmEiondmppet Wigh 3 target
h
| he SRRt SUOE e LR o6 L b o

t heroafthe targee. t uned to adj ust the apparent stiffness of

the projectile so that it perforns differently

depending on the resilience of the target or part of
2.the Rofb-lkthas rq?ks@l% as %Pﬁmgd(ﬁ‘fmaluﬁ! 1 whefehﬁthe Eﬁisﬁé’&lﬁ béne at

strikes a ver rigrd part of the y, Ssuc

t he th&ubse of theaarqwgteleévbham differgmdlyt delpend.nng on thedyor mf target

d t hu
P eadery e ARk he BRI AL s BRI A i pv e
pr oj1eed tﬂeecrﬁghab% QréaQfeforils 2H46¥bing llﬁ&ibu@%néx?? aﬁ@%aﬁsﬁg the
which is the preferred target, theprojectile w

r erdfnpactifescd, kaveevehdoglsife wrdj ¢ct1é|¢ kit ap area pd enfdtmsue shahsas

abs

app ?fé% %lg%éﬁ&gﬁké;n%ﬁ%hfe rgﬁll%{;ng ¥i §§c{ d%lggﬂég leéqnayé V\}%‘HXM :imm.l%? of

cri thimetic chergytdtle tagept bt i on. 1f the vval I is too

thick the nose will not be defl ected enough to produce

suf ficient energy attenuation however if the wall is
3.100 ko 1Etlﬂmgajaal 498 Rlgthtd in g@a&aﬁg 14N G bt G

fromthe gun arre verse ect1 ng performance.

I n grojectile defaahs elastldaﬂy anid mgamd itsfofigntakshape aftar impact so that

pref.erable that the wall thickness is between 2% and

159612 REUKP@a% di aneter of the nose section or

between | nm and 5mm for a 37nmcalibre projectile.

Advant ageously the wall thickness is between 4% and 8%
4. of t Aaogdethal proigridlees elairoed mpnywd shimet to drwhetein the

aosi SR Ee PR oot BR Aoibbie iy SETROISPL vl

void in the nose. The volune enclosed by this void is

critjical . to_both the enerqy attenuatlng per for mance of
5.t he Aoresy-lsthal projeciilzias %lglﬂé‘grl% dynehsleimsal toidwherein the resilient
perfn?e[té??d?%@edﬁ?@lﬁﬂf&%%r the size of this volune the
nore energy attenuation is possible, however as the
nose of the projectile is hollow the centre of gravity

is nmpved. towards the rear .of the projectile which

6. causAégo% e%}m\f'%roasﬁt il Efhede clae Sydheaein & éhapebyurethges is| t
O e e Tuh b ter P B et g dGhadE™
preferred enbodi nent the void is controlled to extend
bet ween 10% and 30% of the length of the projectile or
approximately 10mmto 30mm for a 37mm cal i bre round of
104mm | engt h. Advant ageously the void will extend for
approxi mately 20% of the projectile | ength. Wen the
round strlkes t he abdonen area of the body, mhlch 'S

. o . - . - a




body and prevents the plug fromextending to the end
of the body, thus producing a void that creates the

wonrushabiie zone in the projectile nose. This fPangB2nE001387
t he addedfunction of preventing the plug from noving
forwards within the tube to fill the crushable zone
when the projectile strikesl4da target. In an
alternative preferred enbodi ment, the exterior portion
of the projectile is formed of a hollow tube nmade of a
resilient material, said hqllow tube having_ one_ open

7. end “nRep-kiteal projecie éﬁw‘éa%?aéﬁ chaun Gayhegein tha Relyrethgne g cured
shapgwm Hidsdat hat the closed end fornms the | eading edge
of ?ﬁe projectile. A plug may be inserted through the
open end of the tube to separate a region at the
cl osed e f t.he.projectil.e fromthe in.body. of the

5 hol PORPEIIMDErIE R, JmediS pey Bibecdies flgagin wheh e
r enidhAle G¥hd Rdhé fé¥e of MetitBjctislechPribdsla IRMoW drba, vherein
resilient material to forma continuous bo%y of the
pr ojteeprojestile is corstyyetefl of b maia parts @ fislnest foeming the exderior

ot SRR R AR B0 AbR B e pl R B iy Pl gpn end

adhead \vas ciosed eriewhiol fei¥Re fdse |olfﬂ163)t6jebtﬁb,| ddadeesidgsing
for bonding the type. of polynmer used to manufacture

t he v that isshapsdipslasely did dnsjde the phsbaal thedirst nartand deing

cominr A Ak AR ot BV e Bl AR i prdibfite.
Trade Mark) may be used. Typically, any adhesive which

provj des ond strength that is _greater than, 500 as

9. meadtipeyl qﬁ’é‘”&‘&ﬁ% ahtipiged i gleap Swereia thiopiie i adrgipm 2
t esty AeRATaline ki Herhfal %%g&ﬁ@é (Y th@‘ﬁﬁ?ééqﬂ Yseldlfor A€ external
plug into the projectile body nay be ai ded %y
i nclpuefieetge bbdy tesaviod seperation fased by diffecentialipermal @xparsion.
to contain the adhesive. The plug can then be rotated
as it isinserted in order to spread the adhesive

10ar oundod-fhdlipadjeétRE adélainttd iR claginé 8 oPY QY wileredthe plug is made
effective seal. In either of the preferred enbodi ments
des dfqmp the sapeveaterial ap themxéaragl peejeetilebodshe rear of the
plug is tapered towards its rear edge in order to
provi de greater aerodynamic stability and reduce the

11f L I & inomleﬂhatl Ip|r<g bngile as délai'm?e'n ey bfklﬂamsdz' fohle m?ih%ﬂ%e

The ug shou made of a resilient materjal,

hav ipﬁ‘eﬁ %Tdn‘F‘F grtepabprajectiisbady apqmpde e nodrurgthene.
projectile body. It is desirable that the materials
conprising the projectile body and plug have nmatching

12pr opgenon-tthad forajbetilenad cleixpdris oy ofedainsdhtor ldowhereinttiee plug is

ensure. consj st ent perf nce. Thjs ovi des that when
exp Setaged s e edsior e :‘PE@P%PMJI’F%@ BYSRIRE the
behaws chmpbhditSHoR s\é@éfaﬁﬁg@adi ng to a reduced risk of
separati oncaused by differential expansion and/or

contraction. In order to achieve this synergy in the

prefe Loent qf. the inventign the projectil

1300 cyr BRI BR b thiosd T AR 12 ot FreliaRhef e el pos
af f eimiSartprepepticssifithdrival expansion Bel QnBia6edd oghdre ¥ tiRnd
plug may be fornmed in one piece. Nevertheless it wll
be reateripls cumptising thepjugandithe extemak projegtilebadybe used
for the conponents provided they have simlar thernal
properties. The use of a plug of different materi al

14c omposori-lethal prjédite pr daienetliih elahod)) wo18 @hasmbhe aditgive
forces. transmtted by the projectile to be varied. It
i s S FRMLEEPus for the thermal properties of the
bondi ng adhesive to be matched with those of the
projectile conponents to further reduce the risk of
the plug and body separating and to optim se the
energy attenuating performance of the projectile. It
is of further benefit that the exterior of the
projectile body al so incorporates one or nore driving
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fall through the crinp to the propellant assenbly

beneath. This problemis particularly pronounced
woherea11d8 i n the current invention, the projeeCTiaB20®/001387

produced froma resilient material such as a pol yner

or el astomer because of the different expansion rates

of the cartridge and projeciile materials. The present

i nvention solves this problemand prevents the

projectile frombeing inserted to the very bottom of

the casing hy incqQrporating an increase in the wall .
15 hi kpew-dethal projectide as elgimed ip any ah¢laimssd tonkdawheipin the plug is

di a ' ' .

or of ey SRk bEA réiRihe el A3RYALL ol GRS Brughiniti Bous

t he thewrear diaadeler of thehmxtarmor tubiegoevepfifgtheiphed from moving forward

el im.atin he.prgblens qof the prior art. with regard
Co SHanLFoHbe VB i makene mey BalFLRAISHS et
cartridge casing may al so be crinped slightly inwards

to forma seal with the projectile so that it may be
Léhandh san-4ethal psojngile asiclaimedandny of thieprecetiing ghasmp imewhich ¢he

d. b iri | s,.cont gi ned h that jt .
ecdipprde & el R bR sPRCetRD e piReale
Adv an¢cpeates e bihdreaise® tAding bahdtaupRap raidlyadshiitthe
t he pno&gctlle al so provides a water-tight seal, which

mak e3linger pemendiculan & the firipg direetionzmgh fah theee divingbangts can
hum Vi ent s.. f. i i,.on. onl N
numisp iy nE AN oot in ohdeb B ek YR st pdjecite.
described with reference to the foll ow ng draw ngs.
igure 1 .,shqws the exterior, of  a _hollow nose, .

honh BRI e eGP Focloihehin elabmd Aok tedrisingband: ew
of siffallls AkEEdvel el 1A AR ARE toMealbdiRibh Mtﬂ%(%@irﬁ—fdgg dfid
Figure 3 shows an axial cross section through the
car tguhdgeelnd projectile. Figure 4 shows a graph of
time versus acceleration illustrating the inpact
forces of both a conventional round and a round

18accox domdethdl pedjectils Y& lbinddd in\MAEA 17 FARSdh ek 8BRS hsed is a
stiff surface, Trace A shows the performance of a
sol {4y pifieone filound according to the prior art, and
Trace B shows the performance of a round according to
the invention. Referring to figure 3: an

1% nerAyyemidileai padjectie peoopdiag td ygReqREingetaimvigréiathaddiameter
projectile body (1) that s substantially cylindrical,
subSf 2 prajecilers pdvaptagsenspersreicihan # 5mm ia oréerito minimise the
mat efq ' pectile body has one rounded cl osed
end%gggkgﬂéyg%gﬁégﬁgﬁ%%1o which a plug (2) is
inserted. Said plug is also produced of a resilient

200 et angeRs o riatroth lire 15 aBpucv heremsbegiameter of
The thd pr@jcctle ik 378k MWLM | ength than the projectile

body (1) and is shaped to closely fit its interna
cavity. The plug (2) has a retaining flange (3) which

mak Lth the r.imof the en.end of .th

217 oo bl g lochny i <fRE itign Py o
r eachishgble hénd aﬁﬂh@})ﬁroj deflleioné BsihpriRs RASMow Tea WikirSin the wall
produces a void ﬁ4 In the nose of the projectile
bet Weshal the bgllew nosapprtierwliesiorthe wags o62%tt0nd5% of the
pr oj i1l.e.: An adhesive (not shown) is used
to SgﬁgnPﬁﬂg%ﬁﬁs tm}o the projectile body (1).The
projectile body (1) further incorporates two driving
bands (5), being raised platforns running around the
ci rcunference of the body. The projectile is housed in
cartridge casing (6) having one closed end containing
a propellant assenbly (7) and one open end into which
the projectile assenbly described above is inserted.
The projectile is prevented frombeing inserted to the
bottom of the cartridge by a step (8) formed by an
increase in the wall thickness of the cartridge. As
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In the present exanple the thickness used for the nose
wal |l is approximtely 2mm or approximately 6% of the
wovercalii7idi amet er of the projectile, which wasPB8#/GBR26i6/001387
the nose. The projectile incorporates two driving
bands and the diameter of these is 37mm The | ength of
the projectile is 104nm and t he | ength of the energy
attenuating void at its nose is 21nm or approxi nat el¥
22. 20% abn-dikal gvajeatile apuonjing td ¢laini Zhghereinmthe walldhigkness of the

wei ght of the projectile is..apprpoxinmate 0Qg. JIhi
e DbHSe BPePRadyeasoP IREE G R S Py o' 37uum
testjig to prove that it is effective in reducing the

potential risk of injuries to targeted individuals. To
prove the effectiveness of the invention in reducing

the,injury .potential of. the ' i ' [

2. harh LGB PR Reetink e AR SHRFLG wobl thRcss
of ¢fRe hoWANhbRHotisn Tsiif 8@ rhagRIofa % 8T tirrmerdli projctile
at arigid target and its deceleration on inpact was
meadigmer- The data fromthese tests is plotted on a
chart at figure 4, together with data froma
traditional solid baton round for conparison. It wll

24.be sewn-ltthal projeetileas ylahehinpasiof therprecedingwilaiod wherdih éhe

prior _art stem,.(A) has.heen repl ac [ resent
i nviadnes Ogéletr%h%rﬁ ey fie W{‘%%ﬂg? §$‘ & E%Otsﬁﬁiﬁa much
| ower magni tude which are delivered one after the

other (B). These forces are produced when
25.t heprmopdethil wojeotile asictagmediin dhaith24awhereinthphadness @f fieen

the plug fol l.ows.through deli v remai ni ng

ki n ﬁhx?g%‘%'ieﬂ 1?&@’85?&7&%%%} éé Wegh ﬁ%ﬁ%‘o be seen t hat

this nore than doubles the duration of the inpact

reducing not only the peak force delivered but also
26.t heAmandetbpl pisstiless claimed omye! theprecegingelpips weryein tke

the_ri 0 ' L: s Qs T t S

cl e5r 111\%5%%%%3& ?ﬁ%p{égkéﬁl{eh\glgﬁ segk%rré?%ecﬁﬁgogg%'i es a

much | ower risk of skull bone fracture when conpared

to a solid round.. The_ effectiveness, of.the invente
27.pr oﬁé@ﬁl'rlle@a]a@%?cﬂ@taéﬁaé‘ﬁtﬂg HrTEge FRetH fssilience plthe

was : jol ] an abdom nal

si mj g%?“gn Wﬁlelg)sﬁlljiﬂleﬁg t%%%ﬁ?%%r@% Thi s showed

that the rounds according to the invention produced a

e o R A Gt LB
CONMpRICAR g‘ﬁg%lﬂ'ﬂle afsilRAt MatefilEER ih @8l rah@SULDS/HEN €

val i'dat e confirmed by firing the test rounds
agai nst a body wall simulant. It will be appreciated

that, th VEe.|Sq] I A
29 ot RSP i A5k B Sefbe SRR RE RISy e
t ak efusidblé kofietdt B proRctile apse @impriyes 4 hylksw aea, wherainythe
way. Al though of nbst use tq police or_ security
ser holkess ppriiogiin thanose of s draiedide extersisriontir S0 vk thpovrall
an gfbﬁ'éc‘{i'léjféﬁgth%tﬁ 'ﬁr%&ikb%{i p! S necessary, the
i nvention may al so Ti application in the control of
wildlife or farmanimals, or any other field in which
a ngn-lethal deterrent or projectile is desirable.
30-The qsﬂrl@Haal PO tisHCRRnESp Fpgosphsesinithedengh of fis hollow
ter mindivi s . . .
ani PRI R EpicPRIg ol REppOKELRUIT 20 At Bertlichdih of the
pr opmgtdtileinthy divectionrod draivel. each case to suit the
intended target.Cains 1. A non-lethal projectile made
of resilient material, wherein a substantial portion
at the | eading edge or nose of the projectile fornms a
crushabl e zone, such that the nose of the projectile
deforns without rupturing on inpact with a target
attenuating the kinetic energy of the projectile and
reduci ng the inpact force on the target. 2. A
non-l ethal projectile as clained in claim1l wherein

o S o, " o o a1 e .




12. A non-lethal projectile as clainmed in any of
clains 8 to 11 wherein the plug is retained within the
wexbwriion9t ube by nmeans of an adhesive thus prece/aB200/001387
the two conponents from separating. 13. A non-|etha
projectile as clainmed in claim 12 wherein the adhesive
used has simlar propertiesldf thermal expansion and
contraction to those of the materials conprising the
31P! ugh apsliding proje@lload clRmRidas khy 6f thePyecedifg chims which is
non-|lethal projectile as clainmed in clains 12 or 13 .
wherdssignedie hedired fipm yeenyentionshirggam, whesinthe projegtile is
non-.| et r Qi b . ' ¥ . [ 8 to
o i Ee R o e b B Holig AT
r et girBpalignf dsaeiglelyat the rear end of the plug which
abuts the rear dianeter of the exterior tube
preventing the plug fromnoving forward within the
t ube ' kb M
3% or g FORuhATRrAlECUIF Ehot e TRILA G0 BRIBREII ophfed from he
of tprepgllastasdemblydiyas wed imordbri tolpreviest ooghing. i | e has a
substantially cylindrical shape wherein the projectile
i ncorporates one or nore raised driving bands running
33 adi Alnb¥-1&hAYREcENE calidgRdR @R RIlhied!d BivheRir the gap
firing direction such that these driving bands can

engapgwednethe proj eqﬁﬁiée amkthe eroa)f@m apserbly isiprodiced byt o
t t i - t .
o akorpPlafing 8 el tn Ml W of fie SrfiRRe L Wiich the

bandpreiécfiieeess.are covered in a |ubricant, to reduce
friction with the cartridge and gun barrel. 18. A
non-l ethal projectile as clained in claim17 wherein

34 he #Jy&# ﬁ%—leﬂﬁ? o}i eetifb a@rcl'aéﬁibh irP&lﬂiprE&édfﬁ c}%m Wherein the
non-Tethal projectite according to-any preéceding claim
whermojectileds fircdnetemtebyf atttingeted ipdivitlndleid erder to cause sufficient

advant.ageousl y. gr eat er an 35 in order, tp.mnims
e SR ranstiagte fa anskgrie et G el Reiaua P fout
Pr 0] &bk 8erdSusGhjaty'®idath. ¢l ai m 19 above wherein the

di aneter "of the "projectile is 37mmor 40mm 2 1. A
non-| ethal projectile according to any preceding claim
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t he Wih kéfwrenes® tROhddofibahyifis diawiage range of 2% to 15%
of the overall projectile dianeter.22. A non-|etha

projectile according to claim2 1 wherein the wal
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non- destiigtionprith seférehee todhoicdbmadying dawingd. 1 or 22
wherein the wall thickness of the holl ow nose portion
is in the range of 4% to 8% of the overall projectile
di aneter. 24. A non-lethal projectile as clained in
any of the preceding clains wherein the hardness of
the resilient material lies in the range 85 to 100
I RHD. 25. A non-lethal projectile as clainmed in claim
24 wherein the hardness of the resilient material is
in the range of from92 to 95 IRHD. 26. A non-|etha
projectile as clained in any of the preceding clains
wherein the resilience of the resilient material |ies
in the range 35 %to 70% 27. A non-lethal projectile
as claimed in claim26 wherein the resilience of the
resilient material is in the range of from48 %to
60% 28. A non-lethal projectile as clained in any of
the preceding clainms wherein the specific gravity of
the resilient material lies in the range 1- 2g/cnB.
29. A non-lethal projectile according to any preceding
claimin which the crushable zone at the projectile
nose conprises a hollow area, wherein the holl ow
portion in the nose of the projectile extends for 10 -
30% of the overall projectile length in the firing
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