WD 96/ 37494 _ PCT/ GB96/ 01151
Bl CYCLI C AM NES AS | NSECTI CI DES This invention relates to novel bicyclic
am nes, to processes for preparing them to insecticidal conpositions
conprising and to nethods of conbatting and controlling insect pests
therewith. 5 woegmzradhe i Nvention provides conpounds of for milpprtdposdis] €i n
Rl err] represents a group of formula (A) where each of W X Y and Z
represents either a group CR or the nitréges atom provided that not nore

than two of W X, Y and Z repr nt.the nitro d where each R
present is independently sel ecgﬁs‘:h%rﬁ"ﬁ %ﬂsgat‘% gen atonms and
cyano, am no, hy 'VE&I- %MEQ 'ﬁq%] %Ehg _ éMEQ%E I Lkoxy,
10 hal oal kyl, hﬁ%y oxof, a c£eHny , lg enyi oxs, oxya gne| , gai ﬁ@rﬁl

car boxyl i ¢ aingécticidhllcompositidns eynprising and-to theltwide vHeombastinggmnd oertrollingi insecy oups’

conprjsing up to, 6 carbon atons, and wherein R2 represents hydrogen or
cyano or a ggﬁﬁﬁh?w&:t ed fromal kyl, aryl, heteroaryl, aralkyl, ‘

het er oarykal kyl , 7Rd # gﬁtﬁiegeéﬂkﬁmmﬂtkﬁfﬂiﬂnga lt*g?aégen

al kanesul %onyl arenesu al Kanyl oxycar bonyl, aral kyl oxycar bonyl ,

aryl oxycar bogpﬁpomm@bWbﬂabw}ﬂquH(,’famemddZmpMaﬂ&tbmp groups,
sai d groups I’ISI 1 t Q. on a sad u bein
optionally Sﬁgrg o?fg ﬁ%‘f’é‘g mﬂwggé&'@? the
hal ogen, Cyaﬂﬁogmwdwh&aémwm epsﬂebﬂifsﬂlecteﬂﬂﬁi%ﬂf@éé&whﬂo

al koxy, al kyl enedi oxy, hydro nitro, hal oal kyl, al kyI am no, acyl am no,

i mi date and §pBs R, mm mkr}tﬂkWnary

cannot i prioSE ’%ﬁﬁﬂ“gﬁ’ Yo %@i%%@ﬁé&%h@&ﬂ tertd

hal o- substi t c&b&ﬁyj,la;ylmdh&ubcyul 1 RRomipfisiag PP &f Gedrivh domsCt

I nvention pI’OVI es .coppounds of forrrula (I) ere R[err] represents an

optional |y hendo¥esein Bheprasente d&mﬁc@n@@pam@ﬁe &am alkylyanylobpteroaryl,
substituted ﬁk%l H&F&B’g aﬂaﬁ{sﬁﬂf presents
hydrogen or a H err | H?'k? eny|, ! E k@ E@ny , “benzyl, oryL

pyri dyl met hymmmmmmwwmmmw m;erdwclmhﬁwbnal |y

(Z)St | ?rjlgls%t gt ﬁg w;t h .. ne re al km i al koxt!/a al ﬁ&){%ggr ‘i%?e géﬁn&é%l |
addi tion sal gmpdwngcﬁpu sﬁm&utwmmwxﬁ&e&ﬁwﬁwﬁﬁweaédﬁmmﬁ are

those wherein R err] represents an optionally hal ogen substl ted phenyl or

pyridyl groufyaBh&amRpEyl, N@Mhmmm BXYs rbon
t whi ch 94

gC?’/rrBGB%} 811§§Qs W%eglﬁ%ﬁ%er red gr o&’pa%P&éo ou ds ar e&ﬁ\d?gog

wher ei n R er sdits anhquateenary amm®niutnesabpgnd N-ogidgs derived thezafrbni] R is prefesyhlya balo<

hydr ogen el ab&wl M ,pgl%‘i ?%l-dkialeyl o hal obenzyl
In a preferred aspect invention provides compounds of formula (I) where R represents
an optionally halogen substituted phenyl group or an optionally halogen substituted pyridyl,
 pyridazinyl or pyraziny] group and R? represents hydrogen or a Cs.s alkyl, alkenyl, alkynyl,
_ phenyl, benzyl, pyridylmethyl, thienylmethyl, thiazolytmethyl group which may be optionally
2_5 substituted with one or more alkyl, alkoxy, alkoxycarbonyl, cyano, optionally substituted
alkane sulphony] groups or halogen atoms; and'acid addition salts thereof.

One particularly preferred group of compounds are those wherein R! represents an
optionally halogen substituted phenyl or pyridyl group and R? represents a alkyl group
containing up to 4 carbon atoms which nia’y optionally be substituted with one or more

30  halogen atoms. - | | '
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group. Specific conpounds of fdhhﬂheaﬂ-lasaéaa%piaceg to the invention include

those set out in 5 Table I bel groups represented by R err]
and Rferr] are given for each ¢ er with the nelting point -(C
or an indication of the physical conmpound. TABLE | Conpound

R err] 06/37494 R[err] _ Mel ti npciieBssoiiss 1
3, 5-di-chl orophenyl nmet hyl o 145 146 C 2
3, 5-di fl uor ophenyl met hyl -2~ 03-94C3

2, 3-di fl uorophenyl _ret hyl : oj! 4 . wl
pent af | uorophen;xn m#prredgroupofcompoundsuq#\?segvhemnk represents a 5-

2, 3-di chl or%gﬁwem halobenzyl
4- met hoxypheny -341 g;‘éﬁ#lm# orrer hxgkogenora 178ukgl,ﬁaloalkenylor
4- met hoxy phegagup. benzyl (I sonmer B) - 95-100 C 9
3, 5-di fl uor ophenyl
3 oo difl uorOghen§peuﬁcchfmﬂalm@gm@%&@@ﬁw&é&msmmm
3, 5-di f I yor R THelow inWiichthé tod by R' akd R” dre iven for@aph camgophd,1 2
3, 5-di fl uor ophenyl pyri d-2-yl et hyl : 127.9-128.5 C 13
3, 5-di f | uor apgethry with themelting poib&(AEY or an indication ofthe physical state of the compound.
3, 5-di f | uor ophenyl 4- chl or obenzyl TABLEI 95.5-96.7 C 15
3, 5-di fl uorophenyl pyri d- 3-yl met hyl 78.2 C 16,
3, 5-di fl uor ophenyl 3, 4- net hyl enedi oxybenzyl oil 17 . .
3,5-difl uor%&}lﬂ‘d Rl3 5-di chyorobenz? y. 154.1 C 18 Melting Point
3, 5-di fl uor enyl 3, 3-di fluoroprop-2-en-1-yl 94.6 C 19 o
3, 5-di fl uordphenyl  3,5aliehjerophepyl>- phenguethy | 120. 8 C 345-146°C
3, 5-di fl uor @henyl  3,5-difludrephetyl2- hydr aoestod hy | 168.8 C9344°C
3, 5-di fl uor gphenyl  23diflydrophenyl methyl. 70.5 C 22 il
3,5-di fluoraphenyl  pertifiipdphisnyl methyl 108.4 C 23 oi
3, 5-di fl uor ophenyl iEhisrepiRainy | oil 24 solid
g, g (Cjil ; : uor %Eeny: Z,éﬂl ) rgl{-lﬂy: benzym”nw?éd' C 25 1784 °C
: i fluor en Ox Vet benzy °
3,5-difl uorgphengl yl Y lason'ﬁ C 27 95-18%%
3, 5-di fl uor dphenyl i en- 2- }hyl 114 C 2 l.°C
3, 5-di f | uor obhenyl IEperoPhsAYY i d- 2- ¥ gum 29 12'°
3, 5-di f | uor othenyl 352d1ﬂeqrﬁ9hepﬂi azol - hethyl 140 C 335-2°C
3, 5-di f| uor ohenyl  3,5xdiftueropbiensd- et ho i yriddo C 33 143.2-144.23C §- 3-y|
nmet hyl 87 ylmethyl -
12 3,5-difluorophenyl pyrid-2-ylmethyl 127.9-1285°C
13 3,5-difluorophenyl 3-methylbenzyl . 95.9-96.1°C
14 3,5-difluorophenyi - 4-chlorobenzyl 95.5-96.7 °C
15 3,5-difluorophenyl pyrid-3-yimethyl 78.2°C
16 3,5-difluorophenyl 3,4-methylenedioxybenzyl  oil
17 3,5-difluorophenyl 3,5-dichlorobenzyl 154.1°C
18 3,5-difluorophenyl 3,3-difluoroprop-2-en-1-yl  94.6 °C
19 3,5-difluorophenyl’ 2-hydroxy-2-phenylethyl ~ 120.8 °C
20 3,5-difluorophenyl 1-phenyl-2-hydroxyethyl 168.8 °C
21 3,5-difluorophenyl - allyl 70.5°C
22 3,5-difluorophenyl - propargyl 1084 °C
23 3,5-difluorophenyl 2-fluoroethyl oil
24 3,5-difluorophenyl 2-hydroxyethyl 100.4 °C
25 3,5-difluorophenyl- 2-methoxyethyl . 548°C
26 3,5-difluorophenyl 2-cyanoethyl 115°C
27 3,5S-difluorophenyl 5-chlorothien-2-ylmethyl 114°C
28 3,5-difluorophenyl - 6-chloropyrid-2-yl gum
29 3,5-difluorophenyl 2-methyithiazol-5-ylmethyl 140 °C
30 3,5-difluoropheny! 2-iminyl-2-methoxyethyl 109 °C
31 phenyl benzyl (exo-isomer) 115-116°C
32 phenyl ' benzyl (endo-isomer) 97 °C

33 - pyrid-3yl . methyl 87°C
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WD 96/ 37494
Conmpond R[err]

2-fl uor oet hyl

PCT/ GB96/ 01151 - 3-
Mel ting Point No

34 pyrid- 3-yl 86-88 [err]C 35 .
pyri-d- 3-yl al lyl 90-92 C 36 pyrid- 3-yl
H 80-81 C 37 pyrid- 3-yl

119-120C 38 VORI d-3-yi ethyl o1 39!
pyrid- 3-yl t - but oxycar bonyl nmet hwy gum 40 '

N- net hyl pyri di ni um 3- yI t - but oxycar bon I (| odi de) 185-187 C 41

6- chl or opyr i Gemponnd- R'  net hyl 119- 120 [ Melting Point
pyrid-3-yl No propyl oil .43

6- chl or opyr a4 n- 2- yl pynd-S-yl met hyl 2-fluoroethyl 80 C 4486-88°C

pyrid-3-yl 3s ne- allyl 163-164 C 90-92 °C
iggp?}o%l rretgysuIGphﬁl 3l pyri qa13 yI ' rreg@.g[\ecsul phonyl

c p%ﬁ’ i y :
pyrid- 3-yl g; ~§>ij%oxymet hyl ' 0| | 48 11%}%_ -yl
et hoxynet hyl ﬁlfylé Fwﬁanomst hyl
90-91 [err] %0 Yﬂd 3-yl xyc Mdgon PiBthyl . gum 51
pyrid-3-yl 40 N-methylpyzidisiunehyl .
2- H uor o- ﬁ mrophenﬁ-cumbﬂwidazma—yl “methyl - 10? 102 C 53 119-12%’0 I
3-fl uorophe 1 oil 54 ofyrid-3-y
2-'hydr oxyet hyg %ﬁ. [err 5 5, 6- di gfgber opyri d- 3-yl
met hyl IFH@ 111. 4 err] C;ﬁglum pyrid-3-y °
pr opar gyl “ J?."é'l8 121. lElh&lO%)’lyl 563'164 c met hyl
gum 58 pyrid- but %% =194 C 59
3, 5-di f | uor ofhenyl ngd‘éyllntropheny IpSem. 97 9 C13H"C
5-chl oropyri463-yl  G-chloragyrid-3-yl methyl 152 8-154.5 CBWR

pyrid-3-yl 47 pypd3ry) |
pyra2| n-2-yl 48 pyridSHyy |
, 6-di chl oro@/rl m d- $yzig-3-yket hyl

pyrid-3-yl
51 pyrid-3-yl
52 " 2-fluoro-4-nitrophenyl
53 3-flucrophenyl
54 pyrid-3-yl
55 5,6-dichloropyrid-3-yl
56 pyrid-3-yl
57 ~ pyrid-3-yl
58 pyrid-3-yl
59 3,5-diflucrophenyl
60 S-chloropyrid-3-yl
61 pyrid-3-yl
62 ~ pyrazin-2-yl
63 2,6-dichloropyrimid-4-yl
64 S-chloropyrid-3-yl
65 2,6-dichloropyrid-4-yl
66 . 2-chioro-6-
hydrazinopyrid-4-yl

67 - pyrid-4-yl
68 S-bromopyrid-3-yl
69 S-chloropyrid-3-yl
70 S-chloropyrid-3-yl

. 7 6-chloropyrid-2-yl

' 72 S-chioropyrid-3-yl
3 3,3-difluorophenyl
74 S-chloropyrid-3-y1
75 5-chloropyrid-3-yl .

76 S-chloropyrid-3-yl

methoxymegdwl 137 [err] @62
ethoxymethgl 76. 9 C 63 oi

cyanomethyl 95. 3- 96. 8991 °C
ethoxycarbonylmethyl gum
methoxycarbonylmethyl gum

methyl 100-102 °C
methyl oil
2-hydroxyethyl 155.2-156.8 °C
methyl 110.1-111.4°C
propargyl 119-8-121.1°C
methyl : . gum
but-2-en-1-yl 193-194 °C
4-nitrophenyl 96.9-97.9 °C
_methyl 152.8-154.5°C
‘phenyl 136-137°C
methyl 76-76.9 °C
methyl 95.3-96.8 °C
2-fluoroethyl 125.9-126.9 °C
methyl 165-165.8 °C
methyl 72-73 °C
methyl 74.5-76.1 °C
methyl - 144.1-145.2 °C

- vinyloxycarbonyl gum

H _ 85-87°C
methyl 103.9-104.8 °C
2,2 2-trifluoroethyl . 1095-1115°C
pyrid-2-yl oil

phenyl - T 122-123°C
propargyl 110-112°C
allyl 78-80°C



64 5-chl oropyrid- 3-yl

65 2, 6-di chl oropyri d- 4-yl
2- chl or o- 6- met hyl
pyrid- 4-yl met hyl
S5- bronopyrid met hyl

5-chl oropyri d%gi Ibgaraos

vi nyl oxycar bonyl

2-f 1 uor oet hyl
nmet hyl

125.9-126.9 [err]C
165-165.8 C 66

72-73 C hydrazi nopyrid-4-yl 67
74.5-76.1 C 68
144. 1- 145. 2 C GECT/GB96/01151

gum 70

50h|oropyr|d3yl H - 4~ 85-87 [err]C 71 '

6-chl oropyri d- 2-yl met hyl 103. 9-104

5-chl oropyri y 2,2,2-trifl uorogt hyl 109. 5 111. ‘["é‘?gr%t“'?s

3, 5-di f | uor d¥henyl pyri d- 233: oil 74 .

5-chl or opyr ifd-3-yl  S-methexypyrid-3-yl methyl 177123 ¢ 751122-113.1°C

5-chl or opyr i78- 3-yl  S-chiompywidy§yl ethyl 116418%€ C 76

5- chl or opyr i7g- 3- yl S-chlofopytid-3-y1 = butyl 78-80 [ err ¥&50°CND 96/ 37494
PCT/ GB96/ 01l - 4- Couiharnrilfi3ai’ | mcﬂ:yl Rl 667.2-57 °C

Mel ti ng P0| No 77 s  hloropyad-5%1 NOXypy met hyl  resin

112.2-113. J_?é _ A nk j I’&)pyl’l d */]y| 117-123 °C

116-118 C 7 d-3-yl, oil 48- 50
[err]C 80 83 5. erBIMRYRYEYS- v . 567. 2-57
[err]C 81 SChIoropyrld 3-vl mchl 24 resin 82
5-chl or opyr i&- 3- | . Ar bony| cthox 17-123 (e c 83

5-chl or opyr i&§- 3-yl opopyrig-3-yl fluoren-9- 5| trichi%r0eChoxycar bonyl
84 5- chl oropyr| d-3-yl . et hoYipeethyiaxycarbonyl oil 85

5- chl or opyr i86- 3- vyl -¥3- ethoxycarbonyl@ethgl C y| i88Ehy| oxycar bonyl
86 : 5-87hl or opy Sichlofopytid-3-yl et hisopropylbony| net hyl gum 87

5-chl or opyr igs 3-yl
5-chl oropyri d- 3-yl

5-chl oropyrigl 3-yl
trichl or oet hoxycar bonyl
90 5-chloropyrid-3-yl
91 5-chioropyrid-3-yl
92 5-chloropyrid-3-yl
93 5-chloropyrid-3-yl
94 S-chloropyrid-3-yl
95 S-chloropyrid-3-y1
9 5-chloropyrid-3-yl
97 ~ S-chloropyrid-3-yl
98 S-chloropyrid-3-yl
29 5-chloropyrid-3-yl
100 5-chioropyrid-3-yl
101 5-chloropyrid-3-yl
102 5-(prop-1-enyloxy)pyrid--
3yl

103 5-chloropyrid-3-y1
104 5-chloropyrid-3-yl
105 S-chioropyrid-3-yl
106 5-chloropyrid-3-yl
107 5-chloropyrid-3-y!
108 5-chloropyrid-3-yl
109 S-chloropyrid-3-yl
110 S-chloropyrid-3-yl
111 S-chloropyrid-3-yl
112 S-chloropyrid-3-yl
113 5-chloropyrid-3-yl
114 S-chloropyrid-3-yl -
115 S-chloropyrid-3-y1
116 S-chloropyrid-3-yl

S-chiokop@id-Gapl |

4,4,4-trifluorobeh-i3d

4.4 4-trifluorobut-3+
on-1-

oh-188 143.9-145.1 °C
143.9-145.1 C en-1-yl 89

5-chlofopyREBWI- 2. 2, 21-methyl-2,2352- 155 [eri5p355°C

trichloroethoxycarbonyl
allyloxycarbonyl
benzyloxycarbonyl
2-chloroethoxycarbonyl

pentafluorobenzyl

4-nitrophenyl
acetyl
trifluoroacetyl
4-chlorobenzoyl
4-flucrobenzoyl

" 3-fluoropropyl

2.4-bis(trifluoro-
methyl)benzyl
4-carboxybenzyl
methyl
2,3-difluorobenzyl

' 2-phenylethyl

4-cyanophenyl

- 3,3-difluoroprop-2-en-1-yl

carboxymethyl
3,5-dibromobenzyl
3-chloro-4-fluorobenzyl

- formyl

isopropoxycarbonyl
benzenesulfonyl
2,4,6-trifluorobenzyl
2,3,6-triflucrobenzyl
1-cyano-1-phenyimethyl
methoxycarbonyl

oil

oil

gum
143-144 °C
213-2145°C
162-165 °C
121-124 °C
175-177°C
200-204 °C
oil
112-114°C

gum
gum

102-103 °C
oil

201-204 °C
oil

165-167 °C
194-196 °C
95-97 °C
141-142 °C
gum .
210-211°C
106-107 °C
125-127 °C
141-142°C
oil



90 5-chl oropyri d- 3-yl
5-chl oropyri d- 3-yl
5-chloropyri d- 3-yl
5-chl oropyri d- 3-yl
5-chl oropyri d- woyerz7494 4- Ni t r opheny

al I yl oxycar bonyl oil 91

benzyl oxycar bonyl oil 92

2- chl or oet hoxycar bonyl gum 93

143-144 C 94

213-214.5 C 95 PpPCT/GBY6/01151

5-chl oropyri d- 3-yl acetyl 162- 165 C 96

5-chl oropyri-d- 3-yl trifluoroacetyl -5 - 121-124 C 97

5-chl oropyrid-3-yl 4- chl or obenzoyl 175-177 C 9

5-chl or opyr i d R'4_f | uor obenzoyl 200 204 C ggMelting Point

5- chl oropyr|H°3 vl 100
5-chl oropyri #73-y|  S-chlofopyridd-yl; f | uor@?ﬂd-2-y1mt!!)112 114 C %25 %enzyl 101

5-chl or opyri ti83-yl  S-chloropynid:3yylenzy| pyrid-3-ylmethyl gum 102105-107 °C
5- (pr.op- 1- enyiigoxy) py Stoliloropyeidia/yl pyrid-4-ylmethyd 3-y| 103111-114°C
S-chl oropyri gho3- vyl P,ﬁd.Q.yqjlfl uor obenzafivoroethyt02- 103 C 10g¢2-84 °C
5-chl oropyri gyy3-yl ARSREELERhY! - 105 16.7 °C
1.0 04 [err]g ﬁéls%

3- quoropropy

5-chloropyri ga3- yl gyl
5-chl oropyri f§=3-vyl or opro
5- chl or opyri #23-yl hyl ﬂﬁn@y g81-83°C .

e.Ch).
S@MT%}‘FDbe nzy|3,3-diméthyfisoxazolds C 1%99 °C
3-chl or o- 4- f | uoryimeshply | 95-97 'C 110 .
id-3-yl S-chlorothien-2tylmethylC 11119-121°C
S-chivegpynideByic ar bonS-trifluorongthylpiid-2-yl  124.5-125.5 °C
pyﬁ@_mnesul f onyl 2—methoxyeth }ZlO 211 C 4413253 °C

5-chl or opyri ¥43-y|
5-chl oropyri d- 3-yl
5- chl or opyr i I253- yl
5-chl or opyrii263-yl
5-chl oropyri gy73-yl

5-chl oropyri -yl )| uor ob -107 C 1 o
5-chl oropyri -93-yl I uorob -127 C 1 3-132.5°C
S-chl oropyri {123-yl - -phenyl pen 41 142l

5-chl or opyri 4=3- vl bon I K 37494
PCT/ GB%P %11 Ogrrpo e 12y, 33-ﬁ=mﬂuompmpyl 100 3°C

Mel ting Poi nt32No 1175'°h1°'°P)$1dc31Yloropyr i223344 - pyrid- 2-94 net hyl

123-125 [err] C 118 5-chl oropyri d uoropropylr i d- 3- y| net hyl
105-107 C 133 S-chloropyrid-3-yl 2,2,3,.3.4.4.5.5- oil
' octafluoropropyl
134 S-aminopyrid-3-yl methyl 188-190 °C
135 5-chloropyrid-3-yl 1-phenyl-1- 193-195°C
carboxamidomethyl .
136 S-chloropyrid-3-yl 6-trifluoromethylpyrid-2-yl  117.5-118.5 °C
137 S-chloropyrid-3-yl 6-chloropyrid-2-yl  176-177°C
138 S-chloropyrid-3-y1 mercaptothiocarbonyl 224 °C
139 S-chloropyrid-3-yl t-butyl 127-129 °C
140 S-chloropyrid-3-yl 2-(cthoxycarbonyl)ethyl gum
141 S-chloropyrid-3-y1 ‘2-catboxyethyl 180-181°C
142 S-chioropyrid-3-yl '2,2-difluoroethyl 101-104 °C
143 S-bromopyrid-3-yl 2,2,2-trifluoroethyl 105-110°C
144 5-chloropyrid-3-yl fluorocarbonyl 165-167 °C
145 S-chioropyrid-3-yl N-methyl-N-phenyl 108-110 °C
carbamyl
146 S-chloropyrid-3-yl " N-t-butylcarbamyl 62-65 °C
147 5-iodopyrid-3-yl methyl 144-145 °C
148 5-hydroxypyrid-3-yl methyl 170.9-171.7 °C
149 S-chloropyrid-3-yi - 4-morpholinocarbonyl 143-145°C
150 5-chloropyrid-3-yl N,N-diisopropylcarbamyl 118-121°C
. 151 5-chloropyrid-3-yl pentafluorophenyl gum
152 S-chloropyrid-3-yl 6-chloropyrimin-4-yl 174-176 °C
153 S-chloropyrid-3-yl 2-acetamidothiazol-4- solid
: _ yimethyl
- 154 5-chloropyrid-3-yl N-(3-chloro4- 216-218 °C
fluorophenyl) cartbamyl '
155 5-chloropyrid-3-yl gum

S-chloropyrid-3-yl



119
120
5-chl oropyri d- 3-yl
5-chor opyri d- 3- yI

5-chl oropyri d- 3-
5-chl oropyri d- 3- yI

5-chl oropyri d- 3-yl
Compound

pyrid- 3-yl
5-chl or opyriNe3-yl

5- chl or opyr i ¥63- y|
5-chl oropyri d--3-yl
5-chl oropyri 1673- yl
5-chl oropyri d- 3-yl
5- chloropyrigﬁﬁ yI
5-am nopyrid-3

5-chl oropyri -yI
car boxam do
6-trifluoro

6- chl or opyri l2
mer captothi o
127-129 C 14163
141
142
5- br onopyri di6§ yl
5-chl or opyri 1663- yI
5-chl oropyri gg73- vl
5-chl oropyri d- 3-yl
5-1i odopyri d- I
5- hydroxypyri
5-chl oropyri 0g-yl
5-chl oropyri g 3- vyl
5-chl oropyri

177

178

179
180
181
182
183

184

185
186

187
188
189

5-ch|bropyrid-3-y|
pyrid-2-yl

5-chl oropyrid +m494 2- met hyl -t hi azol - 4-yl net hyl

yIpyrB

S-chl yea
bonylg opopyTg-371 %ﬂ@'yl 2.2,2_

5- chl or opy B¥- 3-y 2- car box ethyl
5- Hﬂloroprﬁdﬁkmmwn43ﬂﬂ2 2- di tviny gﬂM@dﬂ?ﬂ
S-ac@atidopynid

pyri d-4-yl net hyl
2-fl uoroet hyl

(R) - 1- phenyl et hyl
(S)-1-phenyl et hyl

111-114 [err]C
: 82-84 C 121
115.6-116.7 C 122
113.4-115 C 123
81- 83 [ er r pEX/GRIEN1151
3, 5-di net hyl i soxazol - 4- 95-99 C ylnethyl 125
5- chl or ot hi en- 2-ylsnet hyl 119-121 C 126
5-trifluoronmethyl pyrid-2-yl 124.5-125_5 C 127
R'2_ et hoxyet hyl ¥ 251-253 C Potnt
6-fl uoropyrid-2-yl 131.5-132.5 C 129

5-chlagopyiddriipheny | 4-tfifluoromethylpyrid3, 30 149.3-150.4 °C
2, 2, 3, 3, 3- pentcabpxami | oil 131
5-chlcoprid-3eylt r af | udrifuorpmethylpydd-3- 11803-889 °C

2,2,3,3,4,4,4- ylcarbonyl oi | heptafl uoropropyl 133

5-chlo¥o@n333yl4 4, 5, Schloro-1,2,3-triddiazelc4-af dilior opr opyl 134
et hy| ymyl 188-190 C 135

1-formyl-1-phenyiSfiyll 95 24126 °C

Ioropyh
..-1182315 e
3’ 138

o1 opyri

yipbeRy 3. y (13 *’é.ut?l
e iycar bon{ﬂl)'@tzh gum
180-181 [err]C

gump1-104 C 143

-3-ylior oamethpll 105- 110 C 1195-197°C

5-méthoxyprridr3ybny|  cyanomethyl 160lid67 C 145
5-dhit 1398 pheny|3-chloromethf#0f2,410 C cambany! 146
N-1- butylcarbanyhmmhmwmsﬁdGZ 65 C 147
ropirid-3-y1 5-chlorothiazdiPtyil 45_C 1fi§.112 °C
d-3vl 17079-171. 7y ds {HAG
) | nocar 43-145 C
%opyl Cv?nyoxy 18-121 guml
grnenyly gum  T12114cC
54ﬁhmuwudaﬂﬂ 4-chlorophenyl 137.5-138 °C
S-trifluoromethylpyrid-3--  methyl 118.2-118.5°C
b2
S-chloropyrid-3-yl 2-phenylbut-3-en-2-yl gum
5-chloropyrid-3-yl 3-hydroxy-2-phenylprop-2- 124-126 °C
i
S-trifluoromethylpyrid-3- formyl 117-121°C
yl '
5-chloropyrid-3-yl 3-acetoxy-2-phenylprop—2- 130-131°C
i
S-chloropyrid-3-yl 2-fluoro-2-phenylprop-1-yl gum
5-chloropyrid-3-yl1 3,3,5-trimethylhexyl
5-bromopyrid-3-yl vinyloxycarbonyl 63-66 °C
5-chloropyrid-3-yl pyrimid-2-yl; 148.5-149.5 °C
5-trifluoromethyipyrid-3-  vinyloxycarbonyl resin
y - '
S-trifluoromethylpyrid-3- H resin
” Y
pyrid-3-yd - - vinyloxycarbonyl gum
S-trifluoromethylpyrid-3- - 3-chlorobenzyl oil
v
S-chloropyrid-3-yl 2-chloropyrimid-4-yl 210-212°C
5-chloropyrid-3-yl 4-trifluoromethylphenyl 131-132°C
S-(pyrrol-1-yDpyrid-3-yl°  methyl gum



152 5-chl oropyrid- 3-yl 6- chl oropyri m n-4-yl 174-176 C 153

5-chl oropyri d- 3-yl 2- acet am dot hi azol - 4- solid ylnethyl 154
5-chl oropyri d- 3-yl N- ( 3- chl or o- 4- 216- 218 C fl uorophenyl)
car banyl 155 ~ 5-chloropyrid-3-yl 5-chl or opyr| d- 3-yl gum
WO 96/ 37494  wo 96/37494 ' PCT rrcipimobid1h il
-6- Conpound R err] Rlerr] ' Mel ting
Poi nt No 156 5-chl oropyri d- 3-yl -7-4tr|fluoromethylpyr|d 3-
149. 3-150. 4 [err] C car,boxam donmet hyl 157, 5-chl oropyrjd- 3
4-trifluoronSempausdr iRl-3-  80.3-81.9 [Brr]C ylcarbonyl 15Meltin SM

5-chl or opyriNe3- vyl 5 chloro-1,2,3-triadiazol-4- oil ylnmethyl 159
5-chl oropyri 1#03-y|  N-gxifopynigt3-yl- phenylt&mcarml 126 C 1685-57°C

5-chl opyri d- Biyl S-chictopiakir3-9ll uor obl-plienyl-2- oil 161 gum

5- methoxypyri d- 3-yl 2,2,2-trifl uor oetisopropylaminopdép-991 [ err] C 162

5-chl oropyri gh23- yl WW ar bonylm 3-hydrdxyi3-5- 13219275143
5-chl oro-6-fl uoro. pyri d- 2,2, SZ;l trifl L@mﬁﬁp{f. 121-122 C 3-yl 164

5-chl oropyri -yl ﬁ- ycar bo%ﬂ O4Hg165
5-acet am'_dopfbslsd 3- yI ?%' 195-197 C 16f54
5- net hoxypyrgg 3-vyl !55_(1 lﬂﬁ"ﬁ solid 167

~chtf or yq' f““z‘“’ﬁ gum t hi adi aZor- 5- yl 168

5-chl oropyri ¢d-3-yl yl "
5-chl oropyri g-3-yl . hl or ot hi azol - 111-112C 69
5- chl orogzrig -))CI pyndg-! %YM 70 c %
5-chl or opyri #73-y| Mphenyllmxy“my id 1754m
~ 5-nmet hoxypyr 19 32y S-bmmpmmw carBdtiyl  gum 172 141-145 °C
5- met hoxypyr199- 3-yl S-trifluoromethylpyrid-3- 2.2.2-tnﬂu<ﬂdﬂhy114 C 17gum
5-chloropyrid-3-yl yi 4-chloropheny 137.5-138 [err]C 174
S-trifluoronzonyl pyr iGpyfimid-48tpyrimid4- methyl 118. 2-118. 5 36054 °C
. y : . _
201 5-acetyipyrid-3-yl methyl gum
202 S-fluoropyrid-3-yl methyl 135-137°C
203 5-bromopyrid-3-yl H 128-130°C
204 S-bromopyrid-3-yl 2-chiorobenzyl 109-111 °C
205 S-chloropyrid-3-yl 2-(3-chlorophenyl)prop-2- gum
. b, :
206 5-(2-hydroxyprop-2- methyl gum
yDpyrid-3-yl '
207 5-chloropyrid-3-yl 2-methylbut-3-yn-2-yl 107-110°C
208 S-bromopyrid-3-yl . ethoxycarbonyl 92-94 °C
209 5-chloropyrid-3-yl 2-methyl-1,1,1- 97-99 °C
trifluoroprop-2-yl
210 S-bromopyrid-3-yl .2-methylpropyl . ol
-1 . 5-chioropyrid-3-yl 1-methoxycarbonylethyl gum
(Isomer A)
212 5-chloropyrid-3-yl I-methoxycarbonylethyl 105-106 °C
- (racemate) .
213 S-chioropyrid-3-yl 1-methoxycarbonylethyl gum
_ (Isomer B)
214 6-methoxypyrazin-2-yl methyl gum
215 S-chloropyrid-3-y1 1-cyano-1-(3- foam
o - chlorophenyl)methyl
: 216 S-chloropyrid-3-yl 1-cyanoethyl gum
217 5-phenylpyrid-3-yl vinyloxycarbonyl gum
218 5-chioropyrid-3-yl 4 4-difluorobut-3-en-1-yl ~  ail
219 S-chloropyrid-3-yl ~ 1-cyano-2-methylprop-1-yl gum
220 S-phenylpyrid-3-yt . H gum
221 S-methylpyrid-3-yl vinyloxycarbonyl - gum
222 S-ethoxycarbonylpyrid-3- vinyloxycarbonyl solid
_ v , ] _

223 S-chloropyrid-3-y1 - 2-cyanoprop-2-yl solid



175
5-chl oropyri

5-trifluoromethyl pyrid- 3-

d- 3-yl

5-chl oropyri d- 3-yl
“5-chloropyrid
5-chl oropyrid
63-66 C 182

C 183
184

pyrid-3-yd No

5-trifl uoroneahyl pyr i6ektimylpirazini2eyl obe nmethyl
S-ethoxyc£nglperig-3
4-trifluoronethyl phenyl

5-chl or opyrizbs3-yl
5-chl oropyri d- 3-yl

i gr]o;gﬁfmm

5-chl oropyrid- 3-yl

2- phenyl but - 3-en- 2-yl

3- hydr oxy- 2- phenyl pr op- 2-

fornmyl

3- acet oxy- 2- phenyl pr op- 2-
2-f 1 uor o- 2- phenyl prop- 1-yl
3, 3,5-trinethyl hexyl

5-chl oropyri d- 3-yl

S-trifluoromethyl pyrid-3-
5- Compoundt ®Rtet hyl pyri d- 3-

gum
124-126 Cyl 1
117-121 C yl 178

HR

vi nyl oxycar bonyl

5- br onopyr i ni d- 4- vyl

5-trifl uoron2sanyl pyHSthRimpyﬁda—ﬂ trlflli!@(ZcﬁathyI

234

235

236

237
238
239
240
241
242
243
244
245
246

247

248
249
250
251
252
253
254
255
256

257 .

258
259
260
261

262

263

+ MAI- 4-yl

gum 180
181
-RyLimd-2-yl;

2vinyloxycarbonyl

gum 186

oi | yl 187

130-131 C 179

176
77

PCT/GB96/01151

5- br onopyri d- 3-yl

148. 5-149.5
resin

Melting Roipt 185

solid

210-217%um 188
131-132 C 189

met hyl

‘5-chloropyrid-3-yl

S-chioropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
5-chloropyrid-3-yl
5-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chioropyrid-3-yl -
S-chloropyrid-3-yl
5-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
5-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl
S-chloropyrid-3-yl -
S-chloropyrid-3-yl
5-chloropyrid-3-y!
S-chioropyrid-3-yl
S-chioropyrid-3-yi

dichlorobenzoyl)banzyl 145 C 199

gum

dﬁmoumaunﬂﬁmnqd

umaﬂmmdxunﬂ
3«ﬂhmmmmﬂmmﬂxqu
naphth-1-ylmethyl
benzyl

2-bromobenzyl
2-methylbenzyl
3-bromobenzyl
3-methoxycarbonylbenzyl
3-methylbenzyl
4-bromobenzyl
4-methoxy:
4¢4mqkmhmwmamﬂ
4-1-butylbenzyl :
4-isopropylbenzyl
4-methyibenzyl

* 3,4-difluorobenzyl

2-fluorobenzyl
3-bromo-5-fluorobenzyl
2 4-difluorobenzyl
3-fluorobenzyl
4-fluorobenzyl
3-trifluoromethylbenzyl
4-triflucromethylbenzyl
2-fluoro-3-chlorobenzyl

carbonylbenzyl

2-chloro-3,6-difluorobenzyl

2-chiorobenzyl
2,6-dichlorobenzyl
3-chlorobenzyl
2-jiodo-4-fluorobenzyl
2-fluoro-3-methylbenzyl
2-(N-succinimido)benzyl

5-(pyrrol e Pyri d53(2ﬂ _ et hyI triflucroethyl gum WO dil6/ 7494
PCT/ GB96/ 011%?1 7- 2 )}, Rlerr]
Mel ting Poi 190 jdopyri yl t - but oxycar bonyl
55-57 C 191n‘£2-‘ﬂ\IO c ior yr| -3 yl g?inﬂa y setizyl gum
' |sopropylan1 rop I 192 5-ch
2- phenyl - h%%?oxy 3: WQ_‘PSYIC cyan% ris
5- et hynyl pyr OXy 4 pyrim d- 4-yl
met hyl. 230 5-ch1°r°pY§léﬁ-ﬂ 195 3- vinyl ) pyri d- 3-
net hyl 231 g $rehioyepyrid-3-yl pyr|d3§xyﬂwﬂﬁﬂﬂﬂ -~ 1, 1- di net hyl propy!
gum 197 232%5- chl oﬁs;h}orbméyy 1-3=f2foxycar bonyl et hyl gum 198

108-109 °C



yl 200

6- pyri md-4-yl pyrim d-4-

met hyl 136- 154 C 201

5-acetyl pyrid- 3-yl nmet hyl gum 202

5-fluoropyrid- 3-yl met hyl 135-137 C 203

5- br onopyri d- 3- yI H . 128- 130 C 204

5- bronopyri d- 35 7494 2- Chl orobenzyl 109-111 C 20¥PCT/GB6/01151
5-chl oropyri d- fB 2- (3-chl orophenyl ) prop-2- gumyl 206

5-(2- hydroxyprop 2- met hyl -9 - gumyl)pyrid-3-yl 207 .
5-chl oropyri d- 3-yl 2- et hyl but - 3-yn- 2-yl 107-110 C 208, .

5- br onopyri dcaapound R' et hoxycar bonyl R? .92-94 C 20gMelting Point

5-chl or opyriNe 3-yl 2- met hyl - 1- 97-99 C trifluoroprop-2-yl
210 5-365onopyr Sathldroplyrid-3-yl 2 neﬂ#ﬂuom-&pyl oil 211

5-chl oropyrid- 3-yl

5-chl oropyrige3- vl
5-chl oropyriggy3-yl

5-chlsoropyri

5-chl or opyrid¥3-yl
5-chl or opyr i4f13- y
5- phenyl pyr iZf23-y|
5- et hyl pyri4¥33-y|
5- et hoxycar Byl pyri

1- met hoxycar botrifluerdmethylbengylm (| soner A) 212

S-chl

i b
3 sl

oiopyﬁﬁ-t-;qucar bo biphedyb2+ylmethyl05- 106 C 213
carbonwhmnzyl gum (I soner B) 214

6- met hoxypyr i n-2- ybchﬂod@hﬁ%
%EB -cyano

216 5-chl oropyr|
5- phenyl pyri 03 yl

4-(1,2,3-:mad:az6144n 215

mp f oam chl or.ophenyl ) net hyl
gum 217

A% henox&{lbenzﬂs

Y uor obuig3:

0-2-ne it

Mﬂmﬁﬂr bony| 2-nitro-6-fiyg

Yar bony (3-nitroben

l0|I 219
' gun1220

Bolid yl 223

5- chl or opyr i2¥53- vyl s-chlmepyyndﬁeqdr op- 2- firnitrobenzyl solid WO 96/ 37494

PCT/ GB96/ 011276 - 8- CSrihlvpopyriBieylr | 2-methylprop-1-yl Rl err]

Mel ting Poi rgz7 5-chloropyrid-3-yl decyl -
278 '5-chloropyrid-3-yl 2-phenoxyethyl

- 2719 S-chloropyrid-3-yl 2-ethoxyethyl
280 5-chloropyrid-3-yl 3-methylbut-1-yl
281 5-chioropyrid-3-yl 3-methoxycarbonylprop-1-
A
282 5-chloropyrid-3-yl 3-phenylprop-1-yl
283 5-chloropyrid-3-yl cyclohexyimethyl
284 * 5-chloropyrid-3-yl 2-cyanoethyl
285 5-chioropyrid-3-yl 3-cyanoprop-1-yl
286 5-chloropyrid-3-yl 2-hydroxyprop-1-yl
287 5-chioropyrid-3-yl 2-propenoyloxyethyl
288 5-chloropyrid-3-yl 2-methoxyethyl
289 5-chloropyrid-3-yl tetrahydropyran-2-ylmethyl
290 5-chloropyrid-3-yl ‘2-hydroxymethylprop-1-yl
291 S-chloropyrid-3-yl diethylphosphonomethyl 69-70 °C
292 5-chloropyrid-3-yl phosphonomethyl 242-245 °C
293 5-chloropyrid-3-yl _ methyl (N-oxide) 153-155°C
294 pyrid-3-yl t-butoxycarbaryl :
295 6-choloropyrid-3-yl H _
296 - 5-chloropyrid-3-yl methoxy :
297 2-chloropyrimid-4-yl 2,2 2-trifluoroethyl
298 6-chloropyrazin-2-yl vinyloxycarbonyl
299 6-chloropyrazin-2-yl H -
- 300 6-chloropyrazin-2-yl 3-chlorobenzyl
301 6-chloropyrazin-2-yl cyanomethyl
1302 S-chloropyrid-3-yl 1-(3-chlorophenyl)ethyl
) 303 5-chloropyrid-3-yl 4-methoxyphenyl

304 S-cyanopyrid-3-yl methyl
305 2-chloropyrid-4-yl methyl
306 S-chloropyrid-3-yl 2-phenylprop-1-en-1-yl
307 S-chloropyrid-3-yl methylmercaptothio-

carbonyl



No 224 6- et hynyl pyrazi n-2-yl  net hyl solid 225

5- et hoxycar bonyl pyrid-3- H : gum 226 5-(2, 2, 2-
trifluorethyl oi | trifluoroethoxy)pyrid-3-yl 227

5-chl oropyri d- 3-yl 3,5- bis(trifluoromethyl)benzyl 228

5-chl or opyri d~go¥ézrae4 2, 6-f 1 uor obenzyl 229 5- chl or opyr i BEBER6/01151

3- phenoxybenzyl 230 5-chl oropyri d- 32yl ~ 3-brono-4-fl uorobenzyl
231 5-chl oropyri d- 3-yl 3- benzowPbenzyl 232 )
5-chl oropyrid- 3-yl 3-(2,6- dichlorgbenzoyl)benzyl 2333 .

5- chl or opyr R 37(2,6- difl uoroggnzoyl )benzyl 234 Melting Point

5- chl or opyr N® 3-y| 4-allyl-2,3,5, 6- tetrafl uorobenzyl 235
5-chl or opyr 368 3-y|  5-(Z2.2tiflwasen onet ho®§B¥nzyl 236 5-chl or opyri d- 3-yl
napht h- 1- yl net hyl 23&thoxy)pyrid3-yh| or opyri d- 3-yl benzyl 238

5-chl oropyr 809 3-yl  S-icdlopyrisk®dplenzy| 23vnyloxycarbeaykh| or opyri d- 3-yl

2- met hyl benzyl 240 5-chl oropyri d- 3-yl 3-bronobenzyl 241

5-chl or opyri d- 3pill be appréiatedthurthe bicyoticenine/¢ontpdiinds of formuladrarecapphile ofi- 3- y|
3- et hyl benzyl 243 5-chloropyrid-3-yl = 4-Dbr benzyl 244 ..
5- chl or opyr mm%emm%%wﬁiw“aé% mgrﬁim@%wwﬁ‘ﬂ? d- 3-yl
4-1-butyl Cagﬁ $ationshi peésewihénﬁoﬂ/émbmeévﬁmmwm 247
5-chl oropyrid- ¥épﬁgéﬁég§sopropyvg§%§% 248 5-chl gropyrid-3-y
4- et hy| §enzyo aitVghdo forms abd mivttaresthoreo any furtherisomeric Ngrignse arising from
5-chl oropyri d-3;vl .2: Tl ugrobenzyl. 25 H- pYL hd- 3- vyl
~3- brono- 5- f Qmmymuéé?npa&m g%’o%éffrm’éf’%%ﬁzxékdl f1 uor obenzyl
253 5 Saitiie st sddition suits includedthbdelsiftndaifiarghnicacid such as hydrochloric,
5-chl oropyri d- 3-yl 4-fl uorobenzyl 255 5-ch10rop¥§id-3-g¢
3-trifl uor_omym,gglﬁnic,niuicandphosphoncmds,oranorgamcwbo fic acid such as

' oxalic, tartaric, lactic, butyric, tollic, hexa_rioic and phthalic acids, or sulphopic acids such as

10  methane, benzene and toluene sulphonic acids. Examples of salts of compound 72 (Table I)

with some less common acids are given in Table IA.

TABLE IA

Compound No Acid Component

310 ' : 2-chiorobenzoic acid

311 4-chlorophenoxyacetic acid

312 o 2,4,6-trimethylbenzoic acid

313 : 3-benzyibenzoic

314 : ' " 4-hydroxybenzoic acid

315 - _ ~ 1-phenyipropionic acid

316 . 3~(4-hydroxyphenyl)propenoic acid

317 " undecanoic acid

318 - © - 4-(4-hydroxyphenyDbutyric acid

319 2-hydroxy-5-nitrobenzoic acid

320 2-nitro-5-N-methylformamidobenzoic

321 .2,2,3,3-tetramethylcyclopropanoic acid
15 The preparation of the compounds of formula (I) may be accomplished by use of one or

more of the following synthetic techniques described below and further illustrated in the

Examples. ' e '

The compounds of general formula () can be pteparedfrom compounds of general formula

(1) by treating them with a suitable base, such as potassium carbonate, in the presence of
20 compound of formuia R?> where L is a suitable leaving group such as a halide or triflate.
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256 5-chl oropyri d- 3-yl 4-trifluoronet hyl benzyl 257

5-chl oropyri d- 3-yl 2-fluoro-3-chl orobenzyl 258 5-chl oropyri d- 3-yl
2-chloro-3, 6-di fl uorobenzyl 259 5-chl oropyri d- 3-yl 2-chl or obenzyl
260 - 5-chl oropyrid-3-yl 2, 6-di chl orobenzyl 261

5-chl or opyri d- 3yyées7494 3- chl or obenzyl- 262 5-chl or opyri d- BepB96/01151
2-1 0do- 4-fl uorobenzyl 108-109 [err]C 263 5-chl oropyrid-3-yl

2-fl uoro- 3-net hyl benzyl 264 5-chl oropyrd d- 3-yl

2- (N-succi ni m do) benzy| WO 96/ 37494

PCT/ GB96/ 01151 - SAlteznatiyelynepmziasnds of general formula (T) can be pregaped:frgm compounds of

l\/lre: H Egrsﬁg?aﬁg‘gﬁ@mg@mgé%opyr | éﬁﬁﬁmﬁewg%ﬁhyl

267 oﬁhﬁamblereduciﬁgamaithmfdnn&ﬁ&ld 5-chl or opyri d- 3-yl
4(123th|ad|az | - 4- enz 26 SChIor

3-(4-fl uoropheno>€§‘)‘B@H’!’§"f&tb fm&B@ﬂaﬂ M@&?ﬂ 271
5-chl or opys i dgedest] formeia PHT) inuﬂﬁ&b&e&m u?&@ﬁrstwuh

2- ni tfobenzyl qé“ 5 1oropyr| d-3 F 2- nltr(‘il 6-11 uorobenz;t/l 274

5- chl-or opyr i dvxﬂyly:hlorofomtuim mlﬁmm,fonwesbxméhmﬂ&S yl

4-ni trobenzyl 276 hor I 2- met

5-choropyr| d- 3-yl mpougg%%c ?gloﬂmﬁaay B?WW g"%“ﬁ%%mg?hyl
279 : C&hﬂéf&b{ﬂﬁdj&tﬁﬁbﬂ%&ﬂbﬁ@%ﬁ&&ébﬁ%&hmhﬁm&pﬁﬁjﬁmﬁﬁ yl
3- nethylbut 1 281 chloropyrld 3-vyl npthoxycar onyl pr op- 1-
282 Yolollewer by rzaction withanyarylor beterparyl haligls (R

5-chl or o p# i d-3- yi.cmo%ﬁleﬁﬂf-é%@éio[ﬁ.ﬁme "3 cﬁﬂ'wﬁr%’*u b téaling

2- cyanoet
tropinone (V) with tosylmethyl isocyanide in the presence of a suitable base, such as

potassmm cthoxide. As an alternative 3-cyano-8-methyl-8-azabicyclo[3.2.1]Joctane (IV) can

be prepared from tropine (XII) by treatment with thiony! chloride to give alternative 3-chloro-

8—me:hyl-8- icyclo[3.2.1]octane (XIII) followed by treatment with cyanide as described in
15 J. Am. Chem. Soc., 1958 80, 4677.

As an alternative, compounds of general formula (I) can be prepared from compounds
of general formula (VI) by treatment with a suitable base, such zs Lithium diisopropylamide
(LDA), followed by reaction with an aryl or heteroary! halide (R'Hal).

Compounds of general formula (VI) can be prepared from 3-cyano-8-

20  azabicyclo[3.2.1Joctane (VII) by treatment with a suitable base, such as potassium carbonate,
in the presence of an alkyl halide (R*Hal). -
3-Cyano-8-azabicyclo[3.2.1]octane (VII) can be prepared by demethylating 3-cyano-8-
methyl-8-azabicyclo[3.2. 1Joctane (IV) by, for instance, treatment first with a chioroformate
ester (such as vinyl chloroformate) to produce a carbamate, followed by acid hydrolysis.
25 As a further alternative, compounds of general formula (VI) can be prepared by treating
- -campounds of general formuia (VIII) with-tosylmethyl isocyanide in the presence of a suitable
base, such as potassium ethoxide.
. Compounds of general formula (VII) can be prepared by the Robinson tropinone
synthesis, see, for instance, J. Chem. Soc., 1917, 111, 762. As an altenative compounds of
30  general formula (VIII) can be prepared from cyclohepta-2,6-dienone (XT) by reaction with an
amine (R*NH,) as described in, for instance, Tetrahedron, 1973, 155, Bull, Chem, Chem, Soc,
Jpn., 1971, 44, 1708 and J. Org. Chem., 1971, 36, 1718.
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285 5-chl oropyrid-3-yl 3 C ano ro - ceg

5-chl oropyri d- 3-yl 2- hydr¢x?b 5-chl oropyri d- 3-yl
2- propenoyl oxyet hyl 288 '»5- H“‘ 2- met hoxyet hyl 289 -
- 5-chl oropyri d- 3-yl tetrahydrop 290

5-chl oropyri dywis ddi37494 2- hydroxyrret hyl prop-1 291 PCT/GB96/01151
S-chloropyrid-3-yl - di et hyl phosphononet hyl 69 70 C 292
S-chl oropyrid- 3-vyl phosphonomet hyl - 12 - 242-245 C 293

5-chl or opyri d- 3- yI nmet h (N—OXI 15 5 .
pyrid- 3-yi yetaﬁmh%r “E&fﬂmfﬂﬁ%&g “&%P?'&"?"W H 296

o= chl or 0Dy elggdedlof & componnd drgemforawa it siy-ox betoany. deodontile of
2,2,2-trifl uoroet hyI 29 6-chl oropyrazin-2-yl  vin oxycarbor]ge‘i 299

6- chl or opyr garieral foriula (X) in the prsence of a suifablp baseowigh aysodium Gydri

3-chl or oben ropyrazin- 2-yl cyanonet hyl 302

5-chl oropyr?‘(y}'ﬂﬁ‘?%m 1?.7% 38 Hﬁgrophenyl )et hyl 303 5-chl oropyri d- 3-yl
4- met hoxypheny! T80 éompounds gleaaﬂcremdf\%ny ummbreaﬂ&epmsemsmmyl, |

2-chl oropyri d- 4-yl neth

chl oropyrl d- |
2- phenyl propmylswmcl;lvroebylareb elieved nottodiayp hoen wmm hi o-

car bonyl 6/ 37 R? of the

boT b6/ 0 fibet géﬁoun P{"e"d"ﬁrr °°mp°““ds°ff°m“1a(vnwm§’f’ fis any

Mel ting Poi ﬂieaﬂﬁ heremabEve(&céhtﬂJatR?édnnwhnmethyLbenzylmmphlomethyl

et hoxy) pyri d- 3- 309 5 | on | d- VI nvl oxycarbonyl 1t wll
be appreci ated ¥'h& W}%B‘EM f) la | are capable
of exi sty ng W 185 1543 ©F tHePRsto inpinseetiCifially-dffeative

Rl err] rrgy e 05|t| ﬂgﬁ I n either ayﬁngfexo or endo ?)gl ati onshi p, and t he

pr esent .nvmmmfmmmmnuonmmmmds&fé‘ma OfAB acik s and
m Xt ures theiﬁof sarl}ql al SO any further isonmeric variants arising from

The compounds of Formula I and acid addition salts thereof may be used to combat and
.control infestations of insect pests such as Lepidoptera, Diptera, Homoptera and Coleoptera
15 (including Diabrotica .. com rootworms) and also other invertebrate pests, for example,
acarine pests. The insect and acarine pests which may be combated and controlled by the use
of the invention compounds include those pests associated with agriculture (which term
includes the growing of crops for food and fibre products), horticulture and animal husbandry,
forestry, the storage of products of végetab!e origin, such as fruit, grain and timber, and also
20  those pests associated with the transmission of diseases of man and animals. Examples of
insect and acarine pest species which may be controlied by the compounds of Formula I
Myzus persicas (aphid), Aphis gossypii (aphid), Aphis fabee (aphid), Aedes acgypti
(mosquito), Anopheles spp. (mosquitos), Culex spp. (mosquitos), Dysdercus fasciatus
25 (capsid), Musca domestica (housefly), Pieris brassicae (white butterfly), Plutella xylostella
- (diamond back moth), Phaedon cochleariae (mustard beetle), Aonidiella spp. (scale insects),
Trialeurodes spp. (white flies), Bemisia tabaci (white fly), Blattella germanica (cockroach),
Periplaneta americana (cockroach), Blatta orientalis (cockroach) Spodoptera littoralis (cotton
leafworm), Heliothis virescens (tobacco budworm) Chortiocetes terminifera (locust),
30 Diabrotica spp. (rootworms), Agrotis spp. (cutworms), Chilo partellus (maize stem borer),
" Nilaparvata lugens (planthopper), Nephotettix cincticeps (leafhopper), Panonychus ulmi
(European red mite), Emggy@sﬂm (citrus red mite), Tetranychus urticae (two-spoﬂeﬂ



cis and trans substitution patterns or chiral centres present in either of
Rlerr] or Rlerr]. Suitable acid addition salts include those with an

i norgani ¢ acid such as hydrochl oric, hydrobromc, sulfuric, nitric and
phosphoric acids, or an organic carboxylic acid such as oxalic, tartaric,

| actic, butyri ewvodemd7assc, hexanoi ¢ and phthalic acids, or sul pheci/cBesoist
such as 10 nethane, benzene and tol uene sul phonic acids. Exanples of salts
of conpound 72 (Table I) with sone | ess cokhon acids are given in Table I A

TABLE | A Conpoy EBﬁEent 31&
2- chl orobenzoﬁptdlﬁﬁN‘g) W@msﬁb&rm& (citrus
4- chl orophen Wolvih Sieher : ad mite) and Brevipalpus (mites).
2,4,6-trinethyl ben20|c aC|d 313 (bro ) PP

3- benzyl benzoi ¢ Jmgrder to apply the compounds of Formula I to the Iogpsiof theneatadednsectern d

21(54 'hydr Oxyp%arrl]yPSSbr otoa lant Wﬁi#mw%w Mr%dpest.the

I C acl

undecanoi & amodlpaﬁlﬁhsusua.llyformulatedmto a composition which includes in addition to the the

4- (4- hydr oxyphenyl )butyric acid 31
2- ﬁ,ydri’,xy 5§/p 5 ) ié Me?nertdﬂuentorcamermatemls,andlorsurfaceacuve

2-nitro-5-N Qf&ﬁgﬁh fﬂ@;
2,2,3, 3- tetrg%ﬂﬁ ?&;c opr opandi ¢ ac ]“pph"df%%’eﬁ‘r’“e"ﬁé?%'%u on ofpesﬁ?le

corrpounds of gimmmOfaguvnmgmmfmmﬁ)ﬂldemrhmfpﬁnEbMﬁomﬂd tob kghe
foll ow ng synt hﬁt L c_techni ques described below and further illustrated in

t he Exanpl es.PeF fnpounds of general forrmula (1) can be prepared from

conpoundsygof genertidlcofnPbsitidn? chn be apiilied (b soil) pldnE o sékd, o theJotus dPthe pests,or
such as potassium carbonate, in the presence of 20 corrpound of formula

Rlerr]L mheretoshelhgbaatgﬁmea!sstamm ofdustipg powders, svettable ppwders; granules (slow,
WO 96/ 37494

PCT/ GB96/ 011:°F 8% splease), emulsion or suspension concrnfrates, liquid, sotutions, emplsions, seed ., e

prepar ed f r-oniressifigs fopkingAimdke fetirlations sfontwrélied relbise coftpesitions, sach &t i on with
an al dehyde (Rl err]CHO where Rerr]CHerr]=Rerr]) in the presence of a

sui t abl e r ed JBFrgNCEg SBYPFRHORsc | d. Corrpounds of general formul a

by for i Aot Anco DEEYRERF R Kbl GARANL Pod oprARIELE ol bepine sty

vi nyl chl or ofdivides solid carriens aud/ordilecnts, foeexample liatuﬂlm& Keglimg pymophiylliteo| ysi s.
bentonite, alumins, montmorilionite, Kieselgubr, chalk, diatomaceous earths, calcium
phosphates, calcium and magnesium carbonates, sulphur, lime, flours, talc and other organic
and inorganic solid carriers.

20 Granules are formed either by absorbing the active ingredient in a porouns granular
material for example pumice, attapulgite clays, fuller's earth, kieselguhr, diatomaceous earths,
ground corn cobs, and the like, or on to hard core materials such as sands, silicates, mineral
carbonates, sulphates, phosphates, or the like. Agents which are commonly used to aid in
impregnation, binding or coating the solid carriers include aliphatic and aromatic petroleum

.25 solvents, alcohols, polyvinyl acetates, polyvinyl alcohols, ethers, ketones, esters, dextrins,
sugars and vegetable oils. with the active ingredient. Other additives may .also be included,

- such as emulsifying agents, wetting agents or dispersing agents.
Microencapsulated formulations (microcapsule suspensions CS) or other controlied
releaseformulauonsmayalsobeused.parncularlyforslowxeleaseovcrapenodofnme and

30 for seed treatment.

Alternatively the compositions may be in the form of liquid preparations to be used as
dips, irrigation additives or sprajs, which are generally aqueous dispersions or emulsions of



Conpounds of general formula (I11) can be prepared by treating

3-cyano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] octane (1V) first with a suitable
base, such as lithiumdiisopropylamde (LDA), followed by reaction with - -an
aryl or heteroaryl halide (R err]JHal). 10

3- Cyano- 8- net hybygz@ssabi cycl o[ 3. 2. 1] octane (1V) can be prepar BATASRISHALERL i ng
tropinone (V) with tosyl nethyl isocyanide‘in the presence of a suitable
base, such as pot assi um et hoxi de. As an-al4 ernative

A e e el i e A R

3-chloro- mmgﬁ g&ﬂ an% | TREcd siuohs)whmmbtbbemament
with cyanide as deScribed In 15 a%érr‘?s)Chem 1958 80, 4677. As

al t er nat i ve, fono apaguects dispergions-or. &mﬁmmewyﬂmm%@ %W’%P
e T ni i ORCOPBEEH %ﬁ%ﬂﬁ%%ﬁsﬁ ‘?‘é"a% %‘”%"’?ﬁl"an BEHE peedCh

het eroaryd higbregient(orinprddicntl An EO i tonsbgeougliquid mu:(]lylc))nlammghhe
prepared from 3-cyano-8- 20 _azabicycl]3.2. 1]octane &%H&E nt W th
a suitabl e bretiee ingredientissplyedsing;subs '@EM Wﬁ""ﬁﬂ‘é‘g °a| kyl
hal i de (Rl er E Lad (ﬁipg@@ lﬁﬁp Cte %é&n@ﬁhﬁ? gear ed
by denet hyl at'i ng gJzecy no- 8- bt b& za |cyc 3 s'ct ane (IV) %l;!/y for

i nstance, t rMWaﬁuaﬁMﬂaﬂnam&dbpmmfespw@memm

Zgl gr ?L?{ gf’ e;l E\%P%F%@ﬁwg&w oeH M%W{W% pr epar ed

by treatjgng @emmd&,ﬁleﬂsme. Eilordbeere) barhifing/ Mefostries whitebil) wicoholg ¢fonni de

in the presence of sw tabl e base, such as potassi um et hoxi de. Conpounds

~ of general metbylnaphthalene, Srimethy bpnzens thghinrpethylens, opi none
synt hesi-s, _! % &a@@w G}F 1, 762. As an
alternative c%%%ﬁn %@8 genera Fohjo? %ﬂcan be prepared from
cycl ohept a- 2, 6- d%mgage(n!ﬂ,wsmmgaagehlsmndmthfpng anayrtjeef theldpfionie,] ) as

described in, .for instance, r ahedr on 973. 155, .Buyl Che Chem Soc,
Jpn., 1971, #Moniqeragn-ionic type. gﬁgﬁf@m 6‘1‘%‘/&“ 5’6"’@?&%&” ¥37494
PCT/ GB9 6?911@%@% arfifionififn cBmbékinds, For éXainlcteyinimethgluiifionicts bidmige: Saitsbie

a

formula (1) n prepared by treatnent of a corrpound of %&_neral for Ia (1'X)

with an aryl agents ofithe anionic y¥pe duciudsyfor examaple, soaps, faligef aligh %Pl\%tﬂ?

Ved. Chem . W%@“ﬂ@%ﬁﬁgﬁ%&ﬁﬁﬁmﬁ%md@@m S )

(except . t hosfor example sofiinr dodeeylvenzenesulphuaate sbdinine calgitmor ammouitinor oet hyl ) are
e pect the. | AP & BB St a5t # SR e B 0y
of the o diisopropyl- and triisopropyinaphthalene sulphonates. Suitable agents of the non-jonic type
include, for example, the condensation products of ethylene oxide with fatty alcohols such as
oleyl alcohol or cetyl alcohol, or with alkyl phenols such as octyl phenol, _nonyl-phenol and
octyl cresol. Other non-ionic agents are the partial esters derived from long chain fa:ty acids
and hexitol anhydrides, the condensation products of the said partial esters with etfrylene
25  oxide, and the lecithins. _ | '
These concentrates are often required to withstand storage for prqlonged periods and
after such storage, to be capable of dilution with water to form agqueous preparations which
remain homogeneous for a sufficient time to enable them to be applied by conventional spray
equipment. The concentrates may contain 10-85% by weight of the active ingredient or '
30 . ingredients. When diluted to form aqueous preparations such preparations may contain
varying amounts of the active ingredient depending upon the purpose for which they are to be
used. .



meani ngs gi ven herei nabove except that R2 cannot be nethyl, benzyl or
trichloroethyl. In a further aspect the invention provides a nethod of
conbating 10 insect and |ike pests at a |ocus by applying to the | ocus or-
the pests an insecticidally-effective amount of an insecticidal conposition
conpri si ng t hewmogsygmads of Fornmula | or an acid addition sal t PCHEB#1I1SIThe
compounds of Forrmula | and acid addition salts thereof may be used to
conbat and control infestations of insect~ pBsts such as Lepi dopt er a,

Di ptera, Honopterg and Col ra.l I n abrotica orn

r oot wor ns) and al%mﬁmgﬁﬁgk’%g@g@ @B%MME
The insect anpsefwaterdispeesible poRietWEPor liggids (idvadbicconochta® S, lighiddeddy t he
use of the invention corrpoun s include those pests associated with

agricul ture (W#'E‘PP on TicEqcaprule su ﬁﬁh&fﬁe@wq‘%od and fi bre

products), hortic H‘?‘J%&a‘k‘%ﬁ@ ?,gﬁg
products of veget "fsg orig rurt, grairn and tl%g%fﬁfe Iso 20

t hose pests a@imdthaq:em.tdrm prowingplants Hsblot infestaficrcbysthe pesis, by anyoiftthe

ani nat s. | es of i n e and acarine pest eci es .may be,
control l ed b &ﬁl 3’5@1‘%&3@5}5 &é&@“{'&xﬂ‘h d),
Aphi s gossyplgm&gg}gh&) gm{ué fabae (aphid), Aedes aegypti (nosquito),

Anophel es spp. (hosquitos), Cul ex spp (m)sqwtos) Dysdercus fasci atus 25

(lcaps: ld) I\/:Jsca dBhescomipound #&mtkﬂ 7 : sincmld:epv\mhefmmsmonm)

Plutella x a cochl ear | muy

beetl e), Agm@’éﬁnfibémgﬁgnﬁ?{ é‘}mﬁ)ﬂﬂfﬁ% P&F&m S&ﬁbpﬁ%é&éﬁ es),

Bemi si a t gpacdynérglits| Berbicidks gﬁ,agl ot WI | anet a

aner i canaw()cgscylklr oach), Blatta ori er?trgllalﬁs (cockgggch) Spodoptera | Pttor alis

(cotton | eaf vﬁuﬂleaMtlonﬂmcmgrmm imadmixmes with £rempausd of Eormula

termnlferagﬁcgy Y’%c r oot ?fgﬁ%otls

(cut wor ns) qus[ﬁ“%h ?%ﬂ]%%ﬂéﬁ'm\?%oﬁcg% Wg&

EEl ant hopperzjmvédubht otﬁhieasep tliempetmﬁtm_t i xﬁﬂﬁtaédaﬁﬁpﬂdthepdtaﬁ Tdmyssyuérﬁet e the
uropean red mte anonyc citri_(citrus red m et rgnychus

urticge (tvvo-?ﬁ 'WQ‘I'Q% gﬁmialogrcomplememhem %;'forexamp by increasin

PCT/ GB96/ 51 15¢he spebdof e &%cﬁbhﬁ?grcﬂ_ﬂhi@n jﬁﬁiﬂ%hiﬁéﬁeﬂtﬁﬁiﬂeﬂ%f thxs

spider mte), Phyllcoptruta ol eivora (cifrus rust ‘mte),

Pol yphagot ar stypemay heln toevegomsnt prveatthedeyelopmentof resistance i individosls ) . I n

?LSZESS?QELW@&Q%% Safull pd B v et s S degSnd VAR o
i nsect or acaintetidgiagility 6ffthe Mmixture anithidtypel

oumpninbma:fywcﬁtﬂ (Examples of
conposi tion th 1nc| u,ngs I n a d|t|on to the the conpounds of Formula |
suitable i ner’tul ‘F E aI 5, and/or surface act I ve agents.

The anmoungg of g comﬁ&@uaemg : tﬂﬁetﬁﬂ% BERQAe
pests gives a)rate of active i'ngred ent fromO 0l to1l %? per hectare
preferably f r ismbda-ayhelgthsiny bjphenthrin, fenpropathnn, cyfluthrin, teﬂnthnn. safepyxethrmdsfor

example ethofenprox, natural pyrethrin, tetramzthrm. s-bioallethrin, fenfiuthrin, prallethrin and
S—benzyl-B-ﬁnylmcthyl-(E)-(lR.SS)-z,z-dlmethyl- 3-(2-oxothiolan-3-ylidenemethyl)
cyclopropane carboxylate; - |

25 - b)  Organophosphates such as profenofos, sulprofos, methy] parathion, azinphos-methyl,
demeton-s-methyl, heptenophos, thiometon, fenamiphos, monocrotophos, profenophos,
triazophos, methamidophos, dimethoate, phosphamidon, malathion, chloropyrifos, phosalone,
terbufos, fensulfothion, fonofos, phorate, phoxim, pyrimiphos-methyl, pyrimiphos-ethyl,
fenitrothion or diazinon; ' : _

30 -¢) Carbamates (including aryl carbamates) such as pirimicarb, cloethocarb, carbofuran,
furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosuifan, bendiocarb, fenobucarb, propoxur
or oxamyl;




per hectare. 10 The conpositions can be applied to the soil, plant
or seed, to the locus of the pests, or to the habitat of the pests, in the
formof dusting powders, wettable powders, granules (slow or fast rel ease),

emul si on or suspension concentrates, |iquid solutions, enulsions, seed
dressings, foowgvsssmke fornul ations or controlled rel ease ceamEBYHNOSE,
such as m croencapsul ated granul es or suspensions. 15 Dusting

powders are formul ated by m xi ng the act—i v& - ngredi ent with one or nore
finely divided sol | d carr| ers, and/ or di nts, for exanple natural clays,
kaolin, pyro H@m'-m Hﬁﬁ%rl | lonite, kieselguhr,

chal k, di at OWﬁW&W@%WM magnesi um
carbonates, su ur I e, -flours, "talc and other organic and inorganic
sol i d carri ef)Macadides such as ayemmrtinsor milbemyeins dorsxample such agsbamastin, dvermectin,

active |ngred| ent, in.a porous granular material for exanple pum ce, .
at t apul gi te er's earth, kieselguhr, diatonmaceous earths, ground

corn cobss a@q.mrhﬁnégdgg h&romBhest 0 hard core materials such as sands
silicates, nineral car, bonat es, sul phat es, BF hat es or the |ike. Agents
Wﬂdﬁ

which are ¢ ?rl‘hﬂdﬂ)e
solid car r| e M“Hﬂ#’j m? ngat I C pet roI eum 25 solvents,

al cohol s, pory aceta polyviny ’cohol s, ethers, ketones, esters,
dextrins, m:mgaﬂ(hmet abl.e oils, with the active ingredient Oher

addi tives al. so be I ncl uded, such as emul si fying agents, wetting agents
or dispersi n%l)l%‘g‘ﬁ g croencapsul ated fornulations (mcrocapsule

SUSPensi s fx3liditbn & 188 fnafoR Bhdubdl Elssk e bR LA TN SttERIhscliSBed Mvisged

particularly for slow release over a period of tine, and 30 for seed

treatnent. Apardquiprgargess may heemployrskin theaniztuseif appropriate fos thedntander upilivy of the

B T By 88 e bl PGl Ml 1 27

PCT/ GB96/ 01 1épkcific intecticidesfor ase i ice Sith aslctab or Buprbfézip casbsemplofedone or nore

known mettln agents, dispersin ents or enuIS|fy| ents (surface
active agentgﬁtﬂg‘m&l m‘\‘%"vﬁ? éﬂg?sﬁgﬁ rm of

aqueous ﬁ@ﬂ}ﬁﬁﬁu SRR i tRGIEGE mofifidk! an
emul sifia Ie concentrate %k%) or a 'suspensi orpé’éoncentrate (S&C}:)E containing a
hi gh proportsmhmcoﬂnbommmwwgmanbmbmmmgywdﬂmgbem ©r growth
honbgeneous I| caon gr edi ent

di ssol ved in" su é%@%ﬁ@%m@%@p%ﬁww| s a fine
particle sizgifiibenpids hap aldb bé bicindedia ngjaﬁﬁeﬁ ent in wat er To apply the

concentrates the re dlluted I'n wat er are usual ly appli.ed ans of
a spray to the aéi‘&" of guitable sypeggists foruse,indhe compogitiony ipgl ’P‘E?n}éégm | ude

met hyl kg ON@sanii! Saffoxar>aid odécyl HifR e,
Suitable herbicides, fungicides and plant-growth regulators for inclusion in the compositions
. wxlldependuponthemtendedtargetandtheeffectreqmred.
An example of a rice selective herbicide which can be included is propanil, an example of a
plant growth regulator for use in cotton is "Pix", and examples of fungicides for use in rice
25 include blasticides such as blasticidin-S. The ratio of the compounds of Formula I to the
other active ingredient in the composition will depend upon a number of factors including
type of target, effect required from the mixture etc. However in general, the additional active
ingredient of the composition will be applied at about the rate as it is usnally employed, orata
slightly lower rate if synergism occurs. -
30 Themvennonmﬂlusu'atedbythefollowmgexamples Exampleslto86xllusn-atethc '
| preparation of a range of compounds of formula (T).
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10 cycl ohexanone, xylenes, toluene chl orobenzene, paraffins, kerosene,
white oil, alcohols, (for exanple, butanol), nethyl naphthal ene,
trimethyl benzene, trichloroethylene, N nethyl-2-pyrolidone and
tetrahydrofurfuryl alcohol (THFA). Wetting agents, dispersing agents and
emul si fyi ng ageyd ss3¥s be of the cationic, anionic or non-ioni gClgpssn11si
Suitabl e agents of the cationic type include, ‘for exanple, 15 quatenary
anmoni um conpounds, for exanple cetyl trisrzhyl amoni um brom de. Suitable .
agents of the anionic pe include, for exanple soaps, salts.of aliphatic
t&aﬂ bcfmmongf

nonoest ers ofExsmple$ 87 ¢ ‘e, salts of

ZggggsrgéﬁgeWﬂ@WWéq%?um or ammnl uowPPgr%es‘}ﬁn onate, or

but yl napht halrefagedso by iicRepistared TradeMarks and have the compositionsa showmf 20
diisopropyl-_and trii sopropyl napht hal ene sul phonates. Suitable agents of
the non-ioni pe |nclude for exanpl e, the condensati on products of

et hyl ene g@xi de i as ol eyl al cohet—er—cetyl—al-cohel

or with alkyl nonyl pheriol and oct cresol

Ot her non-ionic SgnpmeaNBSt]he Nanylphdnobethyhneuhda ved frig ‘f‘ft‘ty

aci ds and hexitol, anhydr t he condensati on products- o tlal
esters with et hylsmhgﬁbe _ | ecithins. These

often required tgyy%&m‘ggpmftorage f.or prol onged periods and after such
storage, to be capable of dilution wth water to form aqueous preparations

whi ch remai n homdgemasolB for a SAlkylbenzenesolwert t o enabl e themto be applied .
by convent,i onal I prent ates nmay contain 10-85% by

wei ght 01%t he ac?%’g&o‘r?gyedi ent %%Pwﬁﬁ%gents When diluted to form
agqueous prepar at KeRfolsuch pr eparpplysadtharidey contain varying anounts of the

active ingredi ent dependi ng upon the purgose for which they are to be used.
WD 96/ 37494 PCT/ GB96/ 01151

-seég Er-_(la-gterrgn g@)’?plwa er |sper %W}% %&W

- concentrat e RBpickile[82d]otenel t r eat rrent LS or m crocapsul e suspensi on CS)
for use in seed treatnents. In use the conpositions are applied to the
insect pests, to the locus of the pests, to the 5 habitat of the pests, or

to grow ng pmmm-&hbﬁdéezugi@sﬁmwm:&smmw%pm (kDsBgy

means of applying pesticidal 05|t|ons, for exanple, by dusting,

spraying, or %thgk dm%em) angrethanel (Rmlyyay OPKS undes

or more adai PRARG S e WWS POt RrC T et vl BOE

her bi ci des, fllowedao skasmes rquneiemperatmyet indrstined fiok @rfsrtheh d heum,p Adiep stamding. at room
20 temperature for 3 days the mixture was filtered and the solid residue washed with
dimethoxyethane. The filtrate was evaporated under reduced pressure and chromatographed {SiO;;
dlchloromethane methanol (90:10)] to give gm-S—cyano-S-nnthyl-B-azablcyt‘Jo[B.Z 1]octanc
(.1g).
£x0-3-Cyano-8-methy}-8-azabicyclo[3.2.1Joctane (10.0g) in tetrahydrofuran (60ml) was added
25  dropwise to a stirred solution of lithium diisopropylamide {made by adding n-BuLi (29mi of a
2.5M solution in hexane) to diisopropylamine (10ml) in tetrahydrofiran (60ml)) at -25°C under
nitrogen. The mixture was stirred at -25°C for 20 minutes and then cooled to -78°C. * 3-
Fluoropyridine (10.0g) in tetrahydrofuran (60ml) was then added dropwise. The mixture was then
 -allowed to warm to room temiperature over 6 hours. The mixtire was then poured into water and
3 - extracted with dichloromethans, The combined extracts were washed with brine, dried (MgSOy),
evaporated under reduced pressurc and chromatographed {SiO;; dichloromethane:methanol
(Som)lmglveayellowoilwhxchcrystamsedonstandmg. The solid was washed with hexane

| THIS SHEET HAS ‘BEEN
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Sui tabl e additional active ingredients for inclusion in adm xture with a
conmpound of Forrmula | may be compounds which will broaden the spectrum of
activity of the conpositions of the invention or increase their persistence
in the location of the pest. They may synergi se the activity of the
conpound of Fowgysa7de40r conpl ement the activity for exanpl e PETIGRI6RHSS ng
15 the speed of effect or overcom ng repellency. Additionally
rrultl-conponent mxtures of this type may #ﬁe#p to overconme or prevent t he

devel opnent of | st ndi orrp 4 ?H| =YY
additional a v g f’"‘i i d | %@&'bdo'%%n ended uvi I ity
of the m xt uragabitielo[B2c1J6cxane (B2g)conpl ement ary action required. Exanples of

suitabl e insecticides include the follgw.n 20 a) Pyret hroi ds such as
pernmethrin, esfenval erate, deltanathri m Pthrinin partlcul ar
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te'l[)rarr}aths:cn azabicpdlefai2l1§édeanen, fenfluthrin, prallethrin and .
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O ganophosph@sg ?ﬁa Sﬁﬁtﬂﬂ-s-faﬁlﬂ:?réléﬁ ﬁﬁéd%ﬁjrdrmfaﬁt(M)\at 0°C under
azi nphos- net enet on- s- et hyl', hepteno hos th| ometon f enam phos,
mr)]nocLot oghogmogm)fmm ,was then heased at 0‘?@&\ qqpimtnfmtempmtm
Fonof 05, pﬁB%@ﬁM%Wﬁ?%héW%%%ﬁﬁﬁ%% oTbe coiiad Bkl
or di azi non; u%ﬁ: mw&uﬁhw“wﬁ@bﬁﬁeﬂﬁmﬂﬁﬂﬁ

pirimcarb, c get hocar b,. car bof ursn f ur at hi ocar b, ethiofencarb, aldicarb,

t hi of ur ox, i)ar or oxarryl WO
96/ 37494 : id-3-y l vmylo 65835130‘116'
d) Benzoyl ureas uch a )! % 7 iaunur(g F ﬁﬁ%‘%‘% uazﬂron e) Organic tin

conmpounds suohncamrmﬁhhwdmcbhnc i ({3emi tih mednnde(ﬁmhmteﬂuxed fof p Mraﬂlm

such as aver ct| S _or Ibe cin or .exa Suc ba

i vermectin, Q?B‘M %"ﬁﬁﬂﬁ—ﬂm ‘@ﬂ?‘dﬂ'@?ﬁ%ﬁ@%‘" for a further

Or ganochl @1 i AeoaR i lswed 6 todito Bet Imd&hbawapessm

dleldrln |) Amdlnes such as chlordlrreformor amtraz ‘E‘&hj nt
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werewashed with brine, dried (MgSO.) andevaporatedunderredmedpressmeto give gxo-3-
(pyrid-3-yl)-endo-3-cyano-8-azabicyclo[3.2.1]octane (1.7g), which crystallised on standing.

20
ex0-3-(Pyrid-3-yl)-endo-3-cyano-8-azabicyclo[3.2. ljoctane  (0.2g),  1-bromo-2-fiuoroethanc
(0:21ml), potassium carbonate (0.14g) and tetrahydrofuran (6mi) were heated at 60°C for 6.5
hours and then allowed to stand at room temperature overnight. 1-Bromo-2-fiuoroethane (0.2ml)

~ was then added and the mixture heated at 60°C for 6 bours, cooled to room temperature, ftered
25 and evaporated under reduced pressure. Chromatography [SiOy; dichloromethane:methanol
(90:10)] gave  exo-3-(pyrid-3-yl)-endo-3-cyano-8-(2-fiuoroethyl)-8-azabicyclo{3.2.1joctans
(0.123g) mp. 84.4°C. :
| . EXAMPLEB .
. This e;:ample illustrates the preparation of g;g.3-(3,5.diﬂuomphenyl)-md_o-3—cyano-8-mhyl-

30  8-azahicyclo[3.2.1]octane.

€x0-3-Cyano-8-methyl-8-azahicyclo[3.2.Joctane (13.6 g in tetrahydrofuran (80 mi) was added
dropwise to a stitred solution of lithinm dilsopropylamide [made by adding »-BuLi (40ml of a



m xture. For instance selective insecticides for particular crops, for
exanpl e stenborer specific insecticides for use in rice such as cartap or
buprof ezin can be enployed. Alternatively insecticides specific for
particul ar insect species/stages for exanple 15 ovo-Ilarvicides such as
chl of ent ezi ne, W odmam m ne, hexythi azox and. tetradifon, notil pcirdsssraesin
as dicofol or propargite, acaricides such as bronopropyl ate,

chl orobenzilate, or growth regul ators such9as hydranethylron cyromazi ne,
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formul ations suitable for the application of the corrpounds of Formula I
according to the invention. The foll ow ' rdsdi ents are referred to by
their Registered Trade Marks and have hq'E.JE‘eh'ﬁcgﬁposition as shown below. 5

Regi st er ed TThislexdraplé illosorares ithé prepanation rofnexo-3Nprid-3-yl) undy3-oyumo S-(priphi-iipse

oxi de Synpero ondensate Synperoni ¢ OP10} ‘Aromasol H

Al kyl benzene’%FW’gE}l‘ii Sol vesso 200 | nert organic dil uent
Keltrol 15  Vinyl chloroth: m;a il T EAM WHLH&&&%&MHP
preparation of ylexo 3-(pyrid-3-yl)-éendo- 3h§§7§no 8- et

€X0-3-Cyano-8-methyl-8-azabicyclof3.2.1Joctane (3.0g) in dmhyl ether (15ml) at -5°C under
" nitrogen. The mixture was then stirred at 0°C for 0.5 hours and at reflux for 5 hours. After
cooling to room temperature the mixture was filtered and the solid residue washed with diethy
ether. The combined filtrates were evaporated under reduced pressure to give exo-3-cyano-8-
20  (vinyloxycarbonyl)-8-azabicyclo[3.2.1joctane (2.93g). -
x0-3:Cyano-8-{vinyloxycarbonyl)-8-azabicycio[3.2. octane (2.9g), concentrated hydrochloric
acid (tmi) and methanol (30ml) were refluxed for 4 hours and then allowed to stand at room
temperature overnight. Concentraied hydrochloric acid (1ml) was added and the mixture refluxed
for 4 hours. After cooling 1o room temperature the mixture was evaporated under reduced
25  pressure, dissolved in ethyl acetate and washed with 2M sodium hydroxide and brine, dried
- (MgSO4) and evaporated under reduced pressure to give exo-3-cyano-8-azabicyciof3.2.1]octane
(1.09g) as a dark yellow solid.
ex0-3-Cyano-8-azabicyclo[3.2.1Joctane  (0.5g), l-btomopropane (0.34ml) and potassium
carbonatc(l.ﬂg)wucsmmdmethanol(SmI)atmomtempemmforShom 1-
3 Bromopropane (0.17ml) was then added and the mixture stired overnight. 1-Bromopropane
(0.17mi) was added and the mixture stirred at room temperature for 6 hours, a further portion of
1-bromopropane (0.17ml) was added and the mixture allowed to stand at room temperature for 3



azabi cycl o[ 3. 2. 1] oct ane. 15 Potassiumt-butoxi de (22.4g) was added
portionwise to a stirred m xture of tropinone (11.58g) and tosyl net hyl

i socyani de (21.2g) in dinethoxyethane (240m ) and ethanol (8m ) at Of[err}C
under nitrogen at such a rate to maintain the tenplate between O[err]C and
10[err] C. The rwa®esmoaas then allowed to warmto room t enper aPCF/EBAII1ST
stirred for a further 4 hours. After standing at room 20 tenperature for 3
days the mixture was filtered and the sol1@&%resi due washed with
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extracted with di chl oronet hane. The corrbl ned extracts were washed w
brine, dried (OySe)iatetrahydrofyran £2rah e grixuss was stimed at -76°C for 1
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WO 96/ 37496t mixture was poured into water, emactedwnhcth)dacctate(ﬂ)andtheoonﬂnmdemas

PCT/ GB96/ 01151 8 nd her nd al r-drie

exo- 3- (pyri d- 2 h‘cﬂ%o- c ‘%‘H@ h@gs %t‘%\&%m
EXAMPLE 2 .Th'smmmefaﬁhyrsoa TRIIBAGH (9 s;gga\e 3-(pyrid-3-y1)-endo-3-cyano-
exo- 3- (pyrid-3-yl)-endo-3 cyano -(2- quoroethy

azabi cyl o[ 3. ZWMQB&GW [k !loctanc{PAdg)e (6.0m ) in tetrahydrofuran

(10m ) was added dropw se to exo- 3- (per)s

endo- 3- cyano- 8- net hyl - 8- azabi cycl o 3. 2."IToctané (4.0g) in tetrahydrofuran
(40M) at li)C Thisler euhmplegerillusuitae mthé Ur @repamtivhien dfeat Bpheayl-3Sfhano-8-béaziis-
4.5 hours. tgﬁ &ﬁ# to roomtenperature the mxture was filtered and
the solid res h et hyl acetate. The conbined filtrates 10

were evapor at&fhnﬂﬂﬂﬁ'ldé U155 O a B5RSstipefici i offy Wislcitefullf 8ded fo Béniil Syiie(060F)VE

exo- 3-(pyrid-3-yl)-
endo- 3- cyano- 8x(mesey bhis(chioromethyl)-1-denzyipprrolidine () 8g)2in 1Y Nedimetbylfonmanije (30ml) at

ane (2,50 gl DXTRE Yahelirdi i Bt GRERL Rt gy B

wer e reflm(edwé-wld&ratwundsemctedmd%mmm ldyeowas sliowed & stael at
over ni ght. After t he mxture hagnéaw -ef %de folgd furth&r with water and gir

dried. The solid product was chromatographed [SiO;; hexane'ethyl acetate (80:20)] to give a 10:1
(exo-phenyl):(endo-phenyl) mixture - of 3-phenyl-3-cyano-8-benzyl-8-azabicyclo[3.2.1Joctane

(021g).

25 . : EXAMPLE 6
This example illustrates the preparation of . exo-3-(pyrid-3-yl)-endo-3-cyano-8-benzyl-8-
azabicyclo[3.2.1]octane. '

Th:eedropsofSMhydrochloncamdwasaddedtoamdmmmonS—
dimethoxytetrahydrofuran (16.5g) and water (70ml). After 10 minutes a mixture of benzylamine
30 (136mbmd5Mhydrochbmamd(30meereaddedfonowedbythemmdmeaddmmofa
mixtare of 1,3-acetonedicarboxylic acid (18.2g) and sodium acetate (10g) in water (100ml). Afer
stirring at room temperature for 3 days, daring which carbon dioxide was evolved, the mixture was



15 4 hours it was allowed to cool to roomtenperature and then evaporated
under reduced pressure. The m xture was then partitioned between 2M sodi um
hydr oxi de and ethyl acetate and the aqueous |ayer was separated and
extracted with ethyl acetate. The conbi ned organic fractions were washed
with brine, dwieesa7ddgSO err]) and evaporated under reduced prRCEGBSOIS1gi ve
exo-3- (pyrid-3-yl)-endo- 3-cyano-8-azabi cycl o[ 3. 2. 1] otane (1.7g), which
crystallised on standing. 20 exo-3-(Pyrrdl -

fbmroeSd?lb%é%SSﬂgﬁﬁ%%éé#yﬂﬁa@%@%&éﬂ@mmw(Mssoo
tetrahydr of pa Peduesl ékse. Chtomiafdafaphp [Si62 heans:ahylaceritklan gaklsoved

to stand at roomte erature overni ght 1-Brono-2-fluoroethane (02m ) was
t hen added m&emgmm lpstapdongd1628) for 6 hours, cooled to room

a]e?g%?g;;:p Mé%@e %I oro%ﬁggg%anol C@%‘@dﬁ?ﬁw Pofa%-téenzyl-s-

exo0- 3- (pyr | czdbicyti320Klectir3-uen €2.08), Aofyimethyl eisydymide: {23 cymi@iliinél Gy tinne

(0.123g) mp, 84.4[err]C. EXANMPLE 3 This exanpl e |Ilustrat
preparation Mmgs 0°G grdsr pitgen) “Hie Systprs. Was §ared At %%br%.shomsand

8- azabi cycl qfa &Fﬁé# t%ﬁnﬁywmﬁg%@ Al e sblid 'éddgﬁ‘“ﬁf‘ﬁd
(13.6 g in tetrahydrofuran was a gm/dropvmseto stirred solution

of I|th|umdvnhs¢pnw&amde1‘pcmdmbbgdﬁweﬂgrmempom(ed rednoedpxm:eand
96/ 37494
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t et r ahydyof ée 8fg) under nitrogen. The mxture was stirred at
-25[err]C for_0.5 ours an then cooledto-78[err C 1,35 .
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allowed to vt\g?m 0 room termpera li}'dd"gﬂgnﬂggg}rlgw&mﬁ

wat ﬁrband emhm&tbdilsbﬂﬁ'oﬁdaﬂﬂhmg) ; d(ﬁml)]ad-ﬁmunietam\ogme Afrezhed
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exo- 3- ( 355- %'aﬂwpﬂﬁﬂ 42 TRxtEeAY dllowed to warm room temperature overnight and

nmet hyl - 8- azabi cycl o[ 3. 2 H‘Lgct ane. The nother liquor from the
recrystal | | svaerdhen added. c Khe mixtargrwasithen exStacted mith: ethyl eeetate (xR tand the: ermbined o
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t ot al ) EXAlgristurdl  Tliromatograpbly c[Sio.} ummmmmp 93:5)] @ave kxo-3-(pyrid-3-yl)-

exo- 3- (- 3- pyrld | ) - endg-cyano rop-1- - azablc 3.2.1] gct ane.
15 \/ i nyl M‘%‘lﬁ’ﬁ%] I(Y)@)f‘ ﬂﬁb&é o B se

to a stigpredigiizgeer e of exo-3-cyano-8-nethyl - 8- azabl ycl o[ 3. 2. 1] oct ane
(3.09) in diethyl ether (15m ) at -5[err]C under
' EXAMPLE 7

This example illustrates the preparation of exo-3-(pyrid-3-yl)-endo-3-cyano-8-(2-
methoxyethyl)-8-azabicyclo[3.2.1]Joctane.
£x0-3-(Pyrid-3-yl)-endo-3-cyano-8-azabicyclo[3.2. 1Joctane (0. 308) 2-bromoethyl methyl ether
25 (0:235g) and potassium carbonate (0.213g) were refluxed in ethanol (3ml) for 30 howrs. The
mixture was allowed to cool to room temperature, filtered and washed with ethanol. The fitrate
~‘was evaporated under reduced pressure and chromatographed [SiO,; dichloromethane:methanol
95:5)] to . give £x0-3-(pyrid-3-yl)-endo-3-cyano-8-(2-methoxyethyl)-8-
_ azabicyclo[3,2.l]octane (0.223g).
) EXAMPLE 8
This example illustrates the preparation of exo-3-(pyrid-2-yl)-endo-3-cyano-8-methyl-8-
~ azabicyclo[3.2.1]Joctane.



nitrogen. The m xture was then stirred at O[err]C for 0.5 hours and at
reflux for 5 hours. After cooling to roomtenperature the m xture was
filtered and the solid residue washed with diethyl ether. The conbi ned
filtrates were evaporated under reduced pressure to give exo-3-cyano,-8- 20
(vi nyl oxycar bogyy ggrzfae@dzabi cycl o[ 3. 2. 1] oct ane (2. 939) . PCT/GBY6/01151
exo- 3- Cyano- 8- (vi nyl oxycar bonyl ) - 8- azabi cycl o[ 3. 2. 1] octane (2. 99), :
concentrated hydrochloric acid (1m) and aethanol (30m) were refluxed for

4 hours and then allowed to stand at roomte rature er ni ght .
Concent r at ed%ﬂ%‘?ﬂ'@)‘ﬂ‘@y’a@ @f ‘¥ﬁ’£!'ﬁﬂ' &%m%&t&df or

4 hours. Aftgya cdiath ugﬁmﬁapsag&wnﬁﬁ&t £hiBuki (BEmPPRSRE @fhtiender
reduced 25 pressure I ssolved T n et hyl acet ate and washed with 2M
sodi um hydr oui mmaommﬁmmcqmwmmmdmbaaewcm niteogers ed
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(0.34m ) 9ndAﬁ&°fﬁoi§W&9ﬂﬁvfeét@%Wm&%§érﬂﬂrd thédAuiiid overid
roomtenperature for 5 hours. 1- 30 Brormgropane (0. 17rr1 was then added

. and the ni xtWater stasadded amddbeninipvore ex @puhmm combigediextractst he
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t enper at ur e Chiométo: pﬂp [8i0), 3 di¢fléromethane:methanol (9010)] gave gz:_g-3—(pynd—2-yl)-gn1_o—3—
PCT/ GB96/ 01151 - 2 days and then refluxed for 0.5 hours. The m xture was
t hen cool ed W?Mﬂmml@?‘ 2.1joqtane{@46%8)d the filtrate evaporated
under reguced pressure. Chromat ogra;ﬁxd&g rrl;

di chl or onret hane: net hanol (90: 10)] gave 4

ex0- 3- cyano- Bhip rexgypple diustraies abmbmbﬁaﬁod]oﬁmﬁe(pyﬂzmmgﬁm}cymo-&mcthyl-&

exo- 3- Cyano Y O azabi cycl o[ 3. 2. 1] oct ane (0.32g) in tetrahydrofuran
92m ) was adﬁ@g“%‘ﬁgl%@rg etoastlrred solutlon of lithium

di i sopropyl SRR methy 8l dkdbibyBlo %fmietﬁth ﬁﬂidlt."!nﬂ wad adifpiane
to diisopropylamhne (0.2 In tefra drofuran err Cunder
ni trogen. - mmmmmwmmm (h

@f a.
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to warm sl ovu\ﬂertammmmﬂxermmmsaooaredtawaﬂmddtmmnmdfmm(o4$g)an10
m Xture was g_thred i nto_wat er, ated w h_ et hyl acet x3) andthe
conbi ned ext ivas d Raurcthe ﬁva@'é

evapor at ed uggggmnﬁg nfkiBfe’ dx ith
di chl or onet hané: nmet hanolag?% ;F gave exo- 3 pelr%?g dil"‘Syl) endct)mcted “ano‘?thyl
8- (prop- 1- y|9ceeta@:ab| The capitined exiracts sere washed @ith briug\rml wawr, dsied (Néﬁ@dand

S ohony! 2. OB bic e pBATRE Ehisproprdiy 510y ditioromesteosmethael 059, <
of a 55% susgee n@ononn @ve ) eX6.3-(Pyrain-Qlyl)eRidcRelyan6-8ansthyl8-£xabioycle[3 201 | 6ctme
(0.368g) m.p. 76-77°C. '
EXAMPLE 10
This example illustrates the preparation of ;;g-3-(6-chloropyramn-2-yl)—gn_g-3-cyano-s-
25  methyl-8-azabicyclo[3.2.1Joctane. _
exo-3-Cyano-8-methyl-8-azabicyclof3.2.1]Joctane (1.0g) in tetrahydrofuran (Smi) was added
to a solution of lithium diisopropylamide [made by adding n-BuLi (2.66ml of a 2.5M solution
in hexane) to diisopropylamine (0.673g) in tetrahydrofuran (Sml)] at -25°C under nitrogen.
After 30 minutes the mixture was cooled to -78°C and a solution of 2,6-d1chlompyrazme
30  (1.0g) in tetrabydrofuran (Smi) was added. After 1 hour the mixture was allowed to warm to
room temperature and stand over the weekend. Water was added and the mixture extracted
with ethyl acetate (x3). The combined extracts were washed with brine and. water, dried



and neso- 2, 5- bi s-(chl oronet hyl ) - 1- benzyl pyrrolidine (1.0g) in

N, N-di net hyl formam de (30m ) at O[err] C under nitrogen. The m xture was
stirred at roomtenperature overnigt and then poured into 20 ice-cold

wat er and extracted wi th dichl oronethane. The aqueous | ayer was allowed to
stand at roomvyyggpefsas ure overnight and then filtered and thepewiGrdsorsi due
washed with water and air dried. The solid product was chromat ographed
[Sierr]; hexane:ethylacetate (80: 20)] t ®3gtvea 10.1

(exo- phenyl) (endo phenyl& m xture

3- phenyl - 3- c{M8808. b@ty | .wetfro[@dgceﬂ oBEeSEE-( 0. J&lppmatngraphy  [SiO;
EXAVPLE 6 Thhﬁmﬁf&m& PRLbIoBYrazif2-y1 -
exo- 3- (pyrid-3-yl)-endo- 3-cy ano:%fgg‘%e#8 azabicycl 0[3 3(5‘(::"Eane me'l%};le'e

drops of 5M &wﬂnu@lﬁ[@-ﬂd&w@mwmﬂm #80.3°C.a stirred m xture of 2,5-
di met,hoxyt et r ahydr of uran (16.5g) and ). After 10 mnutes a

m xture of benzylamne 30 (13.6m) aWochl oric acid (30m) were
added f ol kowqtistekainble MlistREEsahe g%ﬂi-ahbﬂ of Gixo8-{&-chlo#byridhzin-3-yl)-endo-3-cyano-8-

1, 3- acet onedi car boxyl ic acid g) and sodi um acetate (10g) in water
(100m ). Aft M&@"&B -é mperature for 3 days, during which carbon
di oxi de was )tg% %”g
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t enper at ure. %f‘%%ﬁ’@%‘i‘e%wfﬂwﬁ@ﬁ% ‘F@E?‘Bﬁ‘& find sapd
wi th dimet howaﬂgaﬂe ‘Watds Svas Qitlied Qfld fthé txﬁxnﬁwemdceedemoeme&euwW I edused

pressure and chr.omat ographed [Si(Jerr]; hexane:ethyl ~acetate (80: 20)]

give 3- cyanS@%i’Sﬁa‘B washed with Waneqnd water, M23Qs) and evaporated under
3- 3 bepzpbed

vvasq,ggge erOpvm seto a s%@%@nwﬁﬁ%}f&@%e
by addi ng n- Ekloropyridazini-3-plj-eaddl-3-cirkmeB-methyl:8+azaticychn{3:2.1]ootade (G:082gbpy| am ne

(0.2469g) in tetrahydrofuran (2m)] at,@?@*’ﬁ’ﬁ@é under nitrogen.  After 0.5

hours the m xture was cooled to -76[e fl uoropyridine (O: 215g) in

tetrahydrof UTRR dxdfible iliastrateéCrhe FHéHRFation Bft Glo-F(3)6 Hichl 803?1
al l owed to warm room teggerature over ni ghtiand wat er o*df?en ded. The

mxture was B¢yl Billostagehy| acetate (x3) and the conbined

5?\&2?0:2 ceg pressure. ﬁ&mr a%‘eéﬁ[“?sa&e%{f( gﬁﬁ%r o&%@ﬁ?ﬁe nme hanol

(95:5)] gavephosphédtué psmactioridy {4.45g) and the mixture refluxed overmght. The mixture was then
cooled to room temperature and evapur;,wd under reduced pressure. Iced water was added
to the mixture and a solid product formed. The solid was removed by filtration, washed with
water and air-dried to give 2,3-dichloro-5-nitropyridine (3.94g).

25 2,3-Dichloro-5-nitropyridine (3.9g) and iron powder (3.0g) were added to isopropyl alcohol
(40ml) and water (8ml) and the mixture refluxed for 4 hours. The mixture was then cooled to
room temperature and ﬁltered (celite). The filtrate was evaporated under reduced pressure -
and chromatographed [SiO;; hexane: ethyl acetate (80:20) to (50:50)] to give 5-ammo—2,3-
dichloropyridine (1.71g).

30 * 5-Amino-2,3-dichloropyridine (0.80g) in dichloromethane (10ml) was added to boron
trifluoride etherate (0.92ml) at.-15°C under nitrogen. Dichloromethane (15ml) was added
followed by t-butylnitrite (0.71ml) in dichloromethane (Smi). After 15 minutes the mixture



endo- 3- cyano- 8- benzyl - 8- azabi cycl o[ 3. 2. 1] oct ane (0. 245g) which crystallised
on standing mp. 20 119-12[err]C. EXAMPLE 7 This exanple illustrates
the "preparation of exo-3-(pyrid-3-yl)-endo-3-cyano-8-(2- .
met hoxyet hyl ) - 8- azabi cycl o[ 3. 2. 1] oct ane.

exo- 3( Pyri d- 3- wio)esan@®- cyano- 8- azabi cycl o[ 3. 2. 1] oct ane (0. 309)PCT/GB96/01151
2-bronoet hyl nethyl ether 25 (0.235g) and potassi um carbonate (0.2139)
were refluxed jn ethanol (3rr1) for 30 heuR&~ The m xture was allowed to

cool to room tenperature, red nd washed wi th hanal il ate
was evaporat%’%&é&q@%@ B’ﬁ‘?‘% ﬁéﬁﬁ’é’g'{’%ﬁ"fﬁ T’i‘d

di chl or orret Wﬁﬁ%ﬁ@hd&&lﬁdhﬂh ethe‘rQnd stored ﬁlsp@rommately -20°C overnight. The
exo- 3- (pyri d- 3- yI)endo - cyano- 8- ( 2- met hoxyet hyl ) - 8-

azabi cycl o[ 3solid was thanrkeated untibgas evolytion had ceased and the product kugelrohr distilled to

Efél-vgl-_(Epgr ;rgélg gﬁ%ﬁ“ ﬁ%ﬂ&i@é&emr gpaa?alblogygr o[ 3. 2.-1] oct ane. WO

96/ 37494 PCT/ GB96/ 01151
-22 - excs 3-QpiCydhortambtayl-Bazabicyclof3d. Hpcate comg) inrtetrgydfofyran (Lml) was added

Eﬁ;{jghwrgguran #Sm )d\gs aﬁded ta a, ﬁl ui |§tnngw ﬁ#lﬁéiﬁh@?@%gﬁy&’?m de
di i sopropyl hgfag &iso%x‘%p}l%fn@ @éh-a?l LY

ni trogen. aﬁ] 8pm nutes a sol Et P?)%g)g? ?uor opyr| .ﬁ‘{é %50 3889 ﬁ{trr?g ) _
tetra?ydrof tmﬁcri(ﬂmin)w _ d te(r?-s-ﬂuoxbpt mdxnbd 0dog) mcmmofnmw%gaféascamd Lo
warmto roomtenperature .an en, s over ni er was.a an e
m xture ext %‘E‘gﬁ t'H‘ ME}? ’%8%%?8’8‘“& 8 gh{.
washed wig h m@wﬁ%ﬂm&mﬁm&%@%ﬁt&m

Med
pressure. Chromatography [SiJerr]; dichl ororrethane rrethg&lol (90 10)] gave
ey

exo- 3- (pyr i oRXSTAGLs \Wegs, with; Watep. dried HMESEL) andy
(0.467g) . OClHumm)éraglrl% [S10;; dichioromethane:methanol (%W%oﬁ%ﬁe%%mﬁfe gum

illustrates the pr

exo- g gl)yrazvghclﬂwl)mamted 3llﬂlyhm38| ; {nﬁgxngg&(ﬁﬁdinhtoyn;iS { widfa-tﬂ}-ﬂhgge:id -a¥mo-8-
exo- ano- 8- - clo oc g) in tetrahydrofuran
(3n) -was aoﬂﬁgﬁf%@%‘ﬁé@@oﬁx‘éﬁm@’ﬁ?&% V?‘E"abé"g‘ﬂw am de [nmade by addi ng
n-BuLi (1.6m of a 2.5Msolution 15 in hexane) to diisopropylam ne (0. 4q)

in tetradrofuran (3m )] at -25[err| EXAMPIE I8 trogen. After 30 m nutes the
m xture was cooled-to -78C and a solution of chloropyrazine (0.46g) in

t et r ahydr of 5 dded. _After 1 hour the m xtur al I owed t
warmto rooh%n%é‘?’ﬁ%‘ﬁ%t aff§ oPEPAREeR . Shar M&‘S@E‘ﬂﬁﬁ 2
m xture ext r%ﬁ ’\g&aﬂwﬁ;{w conbi ned extracts were
washed with brine and vvater drled ( err]) and :
gxg—3—(Pynd-3—yl)-g_n_gg-3-cyano-8-azabmyclo[3.2.1]octane (020g), ethyl bromoacetate
~ (0.187g) and potassium carbonate (0.155g) were refluxed in ethanol (3ml) for 4 hours. The
20  mixture was then filtered and the filtrate evaporated under reduced pressure. Chromatography -
[SiO,; dichloromethane:methanol  (95:5)] gave exo-3-(pyrid-3-yl)-endo-3-cyano-8-
(methoxycarbonylmethyl)-s-azabicyelo[&z. 1Joctane (0.112g).

EXAMPLE 14 | |
This example ilustrates the preparation of gxo-3-(pyrid-3-yl)}-endo-3-cyano-8-

25 (methylsulphonylmethylsulphonyl)-8-azabicyclo[3.2.1]octane.
€30-3-(Pyrid-3-yl)-endo-3-cyano-8-azabicyclof3.2.1joctane (0.39g) and triethylamine (15ml)
were added to dichloromethane (Sml) and the mixture cooled to -20°C. Methane sulphonyl
chloride (0.12ml) was added dropwise and the mixture aliowed to Warm to T00m temperature.
Afier 1 Bour the mixture was evaporated under reduced pressure and dissolved in ethyl acetate.



20 evaporated under reduced pressure. Chromatography [SiJerr];

di chl or onet hane: net hanol (95:5) to (90:10)] gave

exo- 3- (pyrazi n-2-y1) - endo- 3- cyano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct ane
(0.368g) mp. 76-77C. EXAMPLE 10 This exanple illustrates the preparation
of exo-3-(6- chivoreepyazi n-2-yl ) - endo- 3 cyano-8- 25 PCTI/GB96/01151
met hyl - 8- azabi cycl o[ 3. 2. 1] oct ane.

exo- 3- Cyano- 8- et hyl - 8- azabi cycl o[ 3. 2. 1]°o@§a'ne (1. Og) In tetrahydrofuran

ESQULIM?Zggﬂ&d Qi slol utlon g 1I“F‘hhl um di i,Sonfr.o rﬁg |§Hﬁq ﬁ@g%%ﬁ
in tetrahydr NgRS@Y (M)le\aimmaéc HRier  pddusedge r Qiforebgthpty t T8I0,

m xture was coaol ed to -78C and a solution of 2,6-di chI oropyrazine 3D
(1.0g) in t edichlorpmetmmearthansl (9§: 100, gavecrigum whichdermed asolid pm Eritpsation with hexane

adoed and t nEp SRS 150 WPl it P s UEE I L gpadtSe

extracts yer eyano8iarthipisiphbiyimethylniiphunyl-8-azebicydo[3.2. 1Yot/ §0.0282) m.p. 163-
PCT/ GB96/ 01151 - 23 - (MgSTerr]) and evaporated under reduced

pressure. omat ogr aphy [Si err]; .dichloromethane: net hanol (95:5)]

gave exo-3-(6-chloropyrazin-2-yl)- endﬁ,%gmsggg 58- net hyl -

8-azabi cycl o[ 3. 2. 1] octane (1.10g) mp 1C. EXAMPLE 11 5 Thi s

exanpl e i | | uThis atxampleh dliystratenrihe | pxnpmon of _e_:;g—B-(G—chloropynd-3—yl)—gm-3-cyano-s-

exo- 3-(6-chl or i dazi - endo- 3- cyano- 8-

nmet hy- 8- azabP€ &2 %f’?%f nlf’éc%/

exo- 3- Q/fwo-%glf-mm-ﬁ Wﬁb{&ﬁﬁ obtind il Sdetonititl’ Ghily Was
520 @.50551 made by addi

(5n) was added to a solution of |ithiumdiispropy ng

n- BuLi (1. 4nadds¢l dopwiss\toostisred salution n@dah@)w&@rhﬂm@dﬁﬁéwuamempﬁe@gl) at n

t et rahydr of U &0%5 naﬁe} é“"

1, 3-dinmethylirm dazo I di noneﬁ&% E]( dﬁgs gb& he m%>(<)t ure%o‘gﬁg Grﬁs
78[err] C. A wainsd tonrooin femperhturé| stitred foo 2okours dand aliowed. toOggand avemght. The
t et rahydrof ur an ed. After 2 hours the, mxture

warmto roo 2%u¥%£3ﬁ sf‘%‘i‘ﬂ FAUPed gressump, aad MS@% kﬁh\,\ew

Téﬁﬁgéewqﬁr %%W dari ega e‘Sg'/gg’@er r ??Ea%%&"@gor a%l%d%&&

r educed presmbxymmmﬁpﬂm@ﬁozg)chl or omet hane: met hanol
(95:5)] gave exo-3-(6-
chl oropyri dazi n-3-yl) - endo 3- cyano- 8- net hyl - 8- azablcyclo[S 2. 1]octane

(0.082g). EX@\Ehibropero adip(G:22 )lwstmsohhemﬁbﬁlbﬁgm-wpyrhf-&yl)-c_nm&
exo-3-(5,6-dich

met hyl - 8- az aﬁfat?l?%rr"g%l d!‘f‘é%‘i"%!ﬂ%n&gb'gy Ojdgém? @292}, in dighipromethans (2ph) at
(4.80) W5 ageteindePnitdgai NRRMS KO0Y B Mixhile wad Witmheddtoom temperature and allowed

to stand overnight. The mixture was evaporated under reduced pressure, dissolved in ethyl
acetate, washed with aqueous sodium bicarbonate solution (x2), dried (MgSO.) and
evaporated under reduced pressure to give exo-3-(N-oxopyrid-3-yl)-endo-3-cyano-8-(t-
butyloxycarbonyl)-8-azabicyclo[3.2.1Joctane (0.161g). |

25 exo-3-(N-oxopyrid-3-yl)-endo-3-cyano-8-(t-butyloxycabonyl)-8-azabicyclo[3.2. 1 octane
(0.161g) was added to phosphorus oxychloride (1ml) and the mixture refluxed for 1 hour.
The mixture was then allowed to cool to room temperature, evaporated under reduced
_pressure, toluene added and evaporated under reduced pressure. Ethyl acetate was added and
the mixture washed with aqueous sodium hydroxide solution and water (x2), dried (MgSOs)

30 and evaporated under reduced pressure to give exo-3-(6-chloropyrid-3-yl)-endo-3-cyano-8-
azabicyclo[3.2.1Joctane (0.058g).




phosphorus pentachloride (4.45g) and the m xture refluxed overnight. The
m xture was then cooled to roomtenperature and evaporated under reduced
pressure. ‘lced water was added to the mi xture and a solid product forned.
The solid was renmoved by filtration, washed with water and air-dried to
gi ve 2, 3-di chl wowelavat ropyri dine (3.94g). 25 PCT/GB96/01151
2, 3- D|chI oro-5-nitropyridine (3.9g) and iron powder (3.0g) were added to
|sopropyl al cohol (40m ) and water (8mnl)-a&d-the m xture refl uxed for 4

hours. The m Xt s th to r nd fi

(ool o). Tk Eiiona R it rip P e oo, o Qe
chr omat ogr ap pagfdnbaldbisde 1(0.509 w88 A48 to mﬁ:ﬁh&d (ﬁﬁl)%il the miXtfireHealed tundexr ve
5-am no- 2, 3- dichl oropérl di ne (1 71g). 30 5-Am no-2, 3-dichl oropyr| di ne

(0.80g) in dirfxe rmymmyaa@élem(som ;pgqqn;

£ ) i e i e i
foll owed by t f‘ 'i;?é’ %#fg I'n dichl orome?%ane er

m nut es tise wildedur'Ehe mixife Was axeiabted with ethyl acetate (x3) and the combined extracts were
PCT/ GB96/ 01151 - 24, - was all owed -5[err]C oyer I nutes.
Hexane was amdaWtWer@guW%g&@m&M £ ““%F Md’m d.
w th ether agﬁgﬁ{aﬂf d]““’m‘ﬁ*?“ﬁ | 3t Jﬁﬁ-,‘?@

was t hen heate untg?# gas evol utlon ceasegsand 1%‘% product kugel ronr

distilled togcpdo3-cpane-Sdinethyb8-azdbicytiol3:.2Hpctank 00289). 104g). 5

exo- 3- Cyano- 8- et hyl - 8- azabi cycl of 3. 2#@% (0.10g) in tetrahydrofuran
(1mM) was added to a soI ution of l'ithi ropyl am de [nmade by addi ng

n-BuLi ( Go29mhis zﬁmhﬁxéﬂ bﬁ?jiﬂdlB )dfid6-3-dyandl838)
in tetrahydr ofur an at nder ni trogen After gﬂm nut es
2, 3-di chl or ohexyl °FG‘°109) in tetrahydrofuran (1m) was added.

e éh?"“raﬁ‘ %%%“ R 2B O Bg) ATHITERIGE il S aBpar ¢

et hyl acet at ¢o (axﬂ)mmefehth:nniﬂusqdogmuImadumymddmghdnﬂm(l Lmhef 22.5Mi solotibn

(MgSO err]) and evapor gt ed undey duced ess ?ma

[SiOerr]; d® %ﬁ@l’ﬁ@f‘ﬁ'&ﬁéﬁ4 ??m\‘ n1@mb] 4 ggéﬁﬁﬂﬁ;érﬁ@g&ﬂm
whi ch wa tr| ﬁgﬂﬁ orogjmdm

eX?hgl (gSlg d;wasyddedoro%r'll;%:} Aﬁba-y hho(t(htB(ihé)gjxcyart]lg; ] !;mmsssmg)m“mmydmwﬁm -

nmet hy aza - was

EXAMPLE 13 This_ex e il &h%at es, t he ”gigﬁ)fr at|0ﬂ of ted with 1

exo- 3- (pyri d* W‘F%gg‘ V g mixture extracted with cthy

(met hoxycar basuaEet3)y IThe SombBmbd extfacRwere wlal&ﬁtvﬁﬂﬁbnne and water, dried (MgSO,) and
exo-3-(Pyrid-3-yl)- endo 3- cyano 8- azabi- cycl o[ 3. 2. 1] oct ane (0.20g), . ethyl
Gsamatosraphy] 38100 ichlorerasthanesaethagol

br onpacet at e Syapomted, pn guged s pressre: ar
o0 s e S
di chl or onmet h§n249gxt hanol (95:5) ] gave .
exo-3- (pyri dV?'mchﬂl e?do oY &%anﬂ) in tetrahydroﬁlran (5ml) was added to a stirred solution of gxo-
3-(5-chloropyrid-3-yl)-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1]Joctane (2.6g) in
~ tetrahydrofuran (25ml) at 0°C. The mixture was allowed to warm to room temperature over
25 1 hour, refluxed for 2 hours and then allowed to cool to room temperature. After 20 hours
the mixture was partitioned between water and ethyl acetate and the organic layer was
separated. washed with water and dried (MgSO,). Evaporation under reduced pressure gave
€x0-3-(S-chloropyrid-3-yl)-endo-3-cyano-8-(vinyloxycarbonyl)-8-azabicyclof3.2.1]octane
@0,
30 3—(5-Ch10mpynd—3—yl)—ggm-3—cyano-8~(vmyloxycarbonyl)—8—azahxcyclo[3.2. 1loctane
(2.63) was dissolved in methanol (S0ml) and concentrated hydrochloric acid (7mi) added.
The mixture was refluxed for 3 hours after which the mixture was evaporated under reduced



(et hoxycar bonyl net hyl ) - 8- azabi cycl o[ 3. 2. 1] octane (0.1 12g). EXAMPLE 14
This exanple illustrates the preparation of

exo- 3- (pyri d-3-yl)-endo- 3-cyano- 8- 25

(et hyl sul phonyl net hyl sul phonyl ) - 8- azabi cycl o[ 3. 2. 1]octane

exo- 3- (pyri d- 3wo96a34do- 3- cyano- 8- azabi cycl o[ 3. 2. 1] oct ane (0. 3BCA/GBISH1151
triethylamne (15m ) were added to dichl oronethane (5m) and the m xture .
cooled to -20[err]C. Methane squhonyI‘cﬁPowide (0.12m ) was added

dropwi se and_t he m xt.ur, wed to oom,, erature. After hour
Cherm xtur o miesun s piBed wit fecn st okl Tt TRl ot et esta

acetat e. Wfth ﬁﬂ%andevapomedundermducedpmsuretogweabmwn solid. This was
PCT/ GB96/ 01151 - 25 - The resulting sol ution was washed W|th aqueous sodi um

bi car bonat e t8Rut Watkedndwislyt expmen) to gy gixe (saesH{:ehlprepyrith3-yD)-adendyanas8-
nder- red . omat ogr aph Siqerr

gi chl or onet ﬁﬂ%‘?‘?ﬁ%& ?gg] gavg apgﬁm[wlchh f!)rmed a sold on

tri Eutr’ at |(§8 8 niHekylh bromide {0.dmi) land . patissimm tcag:matBB y (Q.52)Oweere | added: xtan exe B4

acetate X0 -

yano. 6- (et F@Mﬁ;@nﬁmﬁéﬂ%ﬁ% off % Siotires 9578 i3 etopel G and the
0. 028 m?ﬁ}e ’ééﬁ!fg Wp t &Rdd

érepar g% [ :)nr:: of exo-3-(6-cC Ioropy S&F&e - 3- c{iligurﬁéf)d-W-i'IS ¢ E fiifed and
met hyl - 8- azatvapguated] Gnder Tpdnced: mresswe. C:nromatogmphy [SiO,; dichloromethane:methanol

ccetont 111 cOPAH PR ATAPRA EIb e drirs B Famdisyeliiod pgess

carbonat o (OgooIR3g). i n acetonitrile (5m) at 0C- 4-Di nethyl am nopyridi ne
(0.02g) was added “and after 30 mnutes_the mxture was warnmed to room
tenperature, stirred for 2 hours and EMAMBHELD stand overnight. The

FS?(ajrefr}AasemgW%e ﬁ%om%%w%y%?ﬁﬁg

exo- 3- (pyri daﬁbigyéle[am&ne ano- 8- (t-

ggiéi)?éyggé?% ;-8 az% :c%/lcl o| 3. 2 1!8 ane gg g%zel % F}Sﬂ Iomg oxgbepzm c
1 i hjane&XZZ m”) at 20 O[err C un er5g H P@nﬁl i e

di chl or onet nitrogen. er 1 hour the

m xture was foaBrhoursiand theaallownd mdwmethhemstmmmm@mdhe

washed wi i S8 ou§ﬂ5§ddf"&ﬁ$rsf=8 B SRR oS ety B

evapor at ed uadmmmﬁmdem 5(956)1 gaes &-3~(5¢h10mpynd—3—yl)—g_1;__q—3—cyano—8—aﬂyl—8—
exo- 3- (N- oxopyrid éﬂé endo cyano 8- (t-
but yl oxycar b ﬂ3 2 1] octane (0.161g). 25

eXx0- 3- (Nppxopyri d-3-yl) - endo 3 cyano-&aﬁmm oxycar bonyl ) - 8- azabi cycl of 3.
2. 1] octane (0.161g) was added to phosphorus o%chl oride (1m) and the

m xt ur e r ef | Thiecxample illustrates the preparation of. g;g-3—(5—chloropyrid-3-yl)-e_:_1d_o—3—cyano-8—(2,2. -
| triflucroethyl)-8-azabicyclo[3.2.1]octane.

A few drops of dilute hydrochloric acid were added to a solution of 2,5-
dimethoxytetrahydrofuran (16.5g) in water (70ml). After stirring at room tempcramre for 30
25  minutes 2,2 2-triflucroethylamine hydrochloride (16.9g), 1,3-acetonedicarboxylic acid (18.3g).
and sodium acetate (10.0g) were added and the mixture stirred at room temperature for 2
<days. The mixture was. diluted to 500ml with water, saturated with potassium carbonate and
extracted with ethyl acetate (x2). The combined organic extracts were washed with aqueous

' potassium carbonate, dried (MgSO,) and evaporated under reduced pressure. Distillation

30 (90°C; 0.1mmHg) gave 8-(2,2,2-trifluoroethyl)-8-azabicyclof3.2.1]joctan-3-one (8.7g).

Potassium t-butoxide (5.4g) was added slowly with cooling to a stirred solution of 8-(2,2,2-
. triflncroethyl)-8-azabicyclo[3.2.1Joctan-3-one (4.0g) and tosylmethyl isocyanide (4.9g) in



The m xture was then allowed to cool to roomtenperature, evaporated under
reduced pressure, toluene added and evaporated under reduced pressure.

Et hyl acetate was added and the m xture washed wi th aqueous sodi um

hydr oxi de sol ution and water (x2), dried (MgSO err]) 30 and evaporated
under reduced We93M®B t o gi ve exo-3-(6-chl oropyrid-3-yl) - endoPCHGHIHNGLSI -
azabi cycl o[ 3. 2. 1] oct ane (0. 058g). WO 96/ 37494

PCT/ GB96/ 01151 - 26 - - 28 - -

and par af or i ReRpREne R0m 48 dha g sReE Bufokta %%Mcéﬁ%es%&w@
m xture heat egmpértiare befdw 10°C. Tiid @ixtude Was! sthrddYor 18 Kouts whiloalloWihdites! wadin €60

to roomtenperature and stand overnight. The m xture_was evaporated under

reduced presdue@ mmmmm wéueedaa@wm aned added: (o aqugaus patassim ed

with ethyl a iofi" . g‘r%%ii a%tﬁ@
and water, dri elghfiﬁlg@églerri?‘l‘;hE evaporgge under re ce @sure ar?ghbﬂgd

chr omat ogrsaph.ad'aé&mqeﬂﬁéd (MgS0)) cind ewvapoined Unddrasdiced %Eesﬁi'é 16 @iveiancoil. The
exo- 3-( 6- chI oro yr| d-3 yI - endo- 3- cyano- 8- net hyl - 8-azabi cycl o§[3 2. 1] oct ane

(0.023g). mathasimingchexme pod the Gxiracts alloed faicpl ad ey
-3-(5-chl - R 8-
TR ———

exo- 3- Cyano- mm;d(zzlmaﬁm AM-g2°Cct ane (0.59) i n tetrahydr of uran
(3m) was added._t of diis | am nmade b ddi n
n-Buli (1. e O %ﬂké@#ﬂ'ﬁ“&?‘ ?‘Q’r‘a ] 6 é} %M
tetrahydrgf ur(mmn%)ahde’at:oﬁ&{xﬁarsbﬁuwdpmmni gjﬂ

m nutes at -25[err]C -di chl oropyridine (0.588g) 1n tet rahg of ur an (3n1)

“vas_added at (?«#m!:o msa ution in hexanehto dilsepropyiamias (8.618)vie deafuran: GOmbbm
Mixtur o extr B brrrsﬁ%rrgrngm L S S L e

washed with bmmo idineq0.74g) i Mmmdmm\eﬁma@eawmed

ressure. Chromato raph Si err dICh| or onet hane: net hanol 20 90: 10
Sa\,e 2 pgra%re[ i hours and evaporated under reduced press&re )]

(o 200y uny yird mtﬁf%%“?ﬂ? r@?@ﬁfgﬁ@sﬁrﬁrﬁwﬁg&%ﬁwm

a stirred so Ireducedrpmfsum dChromatography [SiO,; diethyl ether:hexane (20:80) to (50:50)] gave exo-

o O DR AR SR e LSt SepL AR, e

to room t enpgpasy e poM®5-2h1.5°cl hour, refluxed for 2 hours and then all owed
to cool to roomterrperature After 20 hours the mxture was partitioned
bet ween vvater and et hyl acet ate and -t HXAOMPRE 19 | ayer was separat ed, vvashed

\eme)hBW?tS chI or op%rﬁ%‘é- endo 3 %ﬁg{; E%O%?'gﬁ’car )’W@mbl cycC o[ 3
. 2. 1] oct ane methyl-8-azab1cyclo[3.2 1Joctane. -

g;g-B-Cyano—S-methyl-S—azabxeycloB.Z.i]octane {0.5g) in tetrahydrofuran (3ml) was added
to a solution of lithium diisopropylamide [made by adding n-BuLi (1.6ml of a 2.5M solution
in hexane) to diisopropylamine (0.4g) in tetrahydrofuran (3mb)] at -25°C under nitrogen.

25  After 30 minutes the mixture was cooled to -76°C and a solution of 3,5-dibromopyridine
(0.94g) in tetrahydrofuran (3ml) added. After 1 hour the mixture was allowed to warm to
room temperature and left to stand ovefnighi. Water was added and the resulting mixture
extracted with ethyl acetate (x3). The combined extracts were washed with brine (x2) and

_ water, dried (MgSO,) and evaporated under reduced pressure. Chromatography [SiO»;

30  dichloromethane:methanol (90:10)] gave exo-3-(5- bromopynd-3-y1)—g_g—3-cyano-8-methy -
8-azabicyclo[3.2.1Joctane (0.327g) m.p. 144-145°C.



(2.0g9). 30 .
exo- 3- (5- Chl oropyri d- 3-yl ) - endo- 3- cyano- 8- (vi nyl oxycar bonyl )’- 8- azabi cycl o[ 3
.2.1]octane (2.6g) was dissolved in nmethanol (50m ) and concentrated .
hydrochloric acid (7m ) added. The m xture was refluxed for 3 hours after
whi ch t he m Xxtwié osi3vass evapor at ed under reduced WO 96/ 37494 PCTIGBY6/01151
PCT/ (B96/ 01151 - 27 - pressure and basified with agueous sodi um carbonat e.
The resulting m xture was extracted witlr 2 hyl acetate and evaporated under
reduced pressure to give a brown soli s then washed wth hexane
to give exo-3-(5-chloropyrid-3-yl)- g*@%f%?@no 8- )

azabi cycl o 3yyds ceafifpledli@stiatks ¢ )preparakitif b eXy-9(3-SPanoPyriio3-y)2ido-Beyaross-Histhyl-

re added to exo-3-(5-

carbonate (0.1g
chl or opyri d-%ﬂl}zilﬁ}'dnﬁél-ﬁmo 8- azabl cycl o[ 3.2. 1] octane (0.15g) in ethanol

\(MZ'[nh) e?ﬂgngl ?’?{M%@%ﬂ%ﬁg" under e%ﬁ%@% ess!:&t’?;m%h?638H it

Chr omat oy apkyppén) Ghaiidd (0.345g) W@mﬁﬁmmﬂmﬁﬁﬁpﬁﬁhdﬁﬁw (wml) under
exo- 3+ (5-chl oropyri d- B&I) endo cyano (n-hexyl) - 8- azabi cycl 0[3.2 1] oct ane
10 (0. 123q)nitregens/After Rll%w’aw

iﬁ)yl E)rSO(r:nhlfp %rﬁwww}'ﬁsm um ca #sﬁ{u&ﬁﬁs#% agdggéw

exo- 3- (5- chlm@mmmmlgdeweﬁxﬁbaﬁm;mmbﬁedew

(0. 159) th 2 d th { tirged. f h Bmsmm}mmh
g i n e anO e mx re stirre or 0 S an (S
ool 1o Srati s Bhasch) ‘apf Sapaeaetl Bt dver essey GSH was

filteredp ar&sonw Qﬂdvﬂd&ﬂéﬁ%ﬂ{ﬁﬂégﬂ% GREPAESO,) and cFapbRIEN ided fliced

[Sierr]; dichloronmethane: net hanol

exo- 3- (5- chlmnﬂh@mﬂﬁg@hﬂds&bmmmﬁﬁm&@é@bcﬂqayznq_‘}’cﬁ@h&ne
(0.167g) . Oxbhs Bﬁwggm%m(&m dichiorome’ LY %.Setﬂ_t]'acmWams 5 e

illustrates

exo- 3- (5- chlmmﬂawnekinesnote 3gioya rm&-(ﬂcﬁn&;ynd-s-yn—md_o-&cyano-&methyl-&
trifluoroet hyl ).- azab| cyclo[3.2.1]octane. A few drops of dilute
hydr ochl or i @zahiexsla[dRdlestared0.498)ampol83S-184°6 2, 5- di net hoxyt et r ahydr of ur an

(16.59) ;anzvvater (70m ). After Stlrrlgﬂ%@ jn tenperature for 30 25

m nut es 2-trifluoromethyl am ne hydrochl'oride (16.99),
1, 3- acet onedfhisarchample | itlusteitet (likS phgparation o gxo3+{EetioaypyridiBy)ehadosBcpanmelic d

and the m xtur tirred. omtenperature for 2 days. The mixture was
diluted to lm&é%ﬁ% ated wi th potassium carbonate and

extracted with ethyl acetate (x2). The conbi ned organic extracts were

washed w th aqueous potassium carbonate, dried (MgSgerr] ?' and evagorat ed
under r educ@aepEr@<Chierepyni-3wtende-3syano-8-methyl-8-azabicyclo[3.2.1]Joctane  (0.30g) and

20 sodium ethoxide (0.625g) were heated at 80°C in N,N-dimethylformamide (10ml) under
nitrogen. After 5 hours the mixture was allowed to cool to room temperature and water
added. The mixture was extracted with cthyl acetate (x3) and the combined extracts were
washed with brine (x2) and water, dried (MgSOs) and evaporated under reduced pressure.

| Chromatography [SiO,; dichloromethane:methanol (90:10)] gave an oil. A small amount of

'25  hexane was added and the mixture was allowed to stand at.approximately 0°C overnight after
which a solid product had formed. The mixture was filtered and the solid washed with a small
amount of hexane to give exo-3-(S-ethoxypyrid-3-yl)-endo-3-cyano-8-methyl-8-
azabicyclo[3.2.1]octane (0.105g) m.p. 56-57°C.

EXAMPLE 22

30 This example illustrates the preparation of mS-(S—chloropynd—B-yl)—gm-S-cyano-s-

isopropyl-8-azabicyclo[3.2.1]octane.



0. (90C

2- fl uoroet hyl ) -8-azabi cycl o[ 3. 2. 1] oct an- 3-one (8.7g). Potassium
[ 5.49) was added slowly with cooling to a stirred solution of-
2- trifluoroethyl)-8-azabicyclo[3.2. 1] octan-3-one (4.0g) and .

osyl met hyl isweesB¥ade (4.9q9) in WO 96/ 37494 PCT/GB96/01151
PCT/ GB96/ 01151 - 28 - di net hoxyet hane (80£r(1i) and et hanol (5n1) under

mtrogen at such a rate so as to keep t he®T €nperature bl ow 10C. The mixture

was stirred viaid el Jh%)% NOwas Added@ltd 20 il lsBINBEA 2bf N 2,5-
evapor at ed u er reduced ressure and added to aqueous ot assi um car bonat e
sol uti on. {46-58) imi watere (TRm)-ac After ;xﬂl)lm&!hcﬂ traigture  of

o7 esSur , @?ﬁv’é@ﬁzﬁ?@ﬁ?rﬁ%ﬁ@ A Sl Yk A S g8

and the ext rﬁnbﬁedaw wemmyhc m(wm sts&mﬂd&tate (10:0)de Svater (100RARUr €

to give exo- ciano 8-(2,2 trlfluoroeth l) -
azabi cycl [ 3After] 3 slaysy acid) £6.9g) sodlum acetate (3.0g) were added.

te)egrgh%??n?eran W%ﬁy} was a Lrés'?igﬁgﬁ é?rreagé %‘ngv?\i I(a%,?“ u?n)msn

di i sopr oyl anexisacts veteddind MESOY antd ddaporated vidér reduced presidre.oThe aqueoumfdmibnne)

L?t?g'gzﬁpmprmemﬁ%g@p@%w”*“ b e 0 i e
\%/ag a?: g\r/]vlegrx?g %Wr (g%ﬂ%agbrrﬂ;erat ure, sti %é@% hour%s;mgﬁg? Wtsure

evapor at @l uis -<8ehzahxdyqtn[&.§slﬂumn3FmeBB7g)n xture was di ssol ved in ether,
washed wi th wat es ﬁ'%}ﬂ gggF S%&({ebﬁvfn r at ed undﬁ e.ducefd
pressure. %?‘FF&'PG'Q Tide wa iha s 8965
(50: 50)] gavgop -8-azab1cyclo[32 1]octan-3-one §3 1632 and tosylmethyl isocyanide (4.80g) in
3- (5-chl oropyr 3-yl)-€endo- 3-cyano- 8 trlfluoroethyl) 8- azabi Cycl o[ 3
I2I 1] ?ct ?ne %Msg;ﬂw (sompa:?ms ) andernitviges-at sich @ raiptsops 4a eert he
illustrates 0 ~3-
et hyl - 8- az a%&wg&g& 11]6“%-,[ ghfgegxlod% &?yl&:%y”i’ﬁwaﬁdg’ ¥bg)y, pOSSita FhalRE"
(eé,% ;3 %?gdﬁgfﬁgﬁ?ﬁﬁ%?ﬁ it hlﬁfgil [ sopo?;ﬂ%n rie made imtma
n-BuLi (1.6 aeﬁml utRdsh |FFd%9a Pressyre ;) | L‘QWH?@E%/‘!) &)&g
t et rahydr of o@?ﬁho&sop%ﬁﬁf
m xt ure vvasU‘!:l%I ed to -760 an?a s.ol ut|o 3,5 di brormsb%rgl’ﬁ nes?o 94g) in

t et r ahydr of l0B9gY.3n ) added. After 1 hour the nmixture was allowed to warm
to roomtenperature and left to stand overnight. Water was added and the
resulting mxture extracted with ethyl acetate (x3). The conbi ned extracts

wer e wasped l&tlﬁlhnbbls(tﬁmétkcﬁ)sﬂ)ﬂ)&dndﬁat(eﬁmldlbfed (1M Seblatio ) inanetratiydifurad)e dn
under reduced pressure omat ogr aphy [Siqerr 30

di chl or oet ha‘ﬁ?ﬁ’d‘ﬂfq@'ﬂ% Ve 8 stirred solution of exo-3-cyano-8-isopropyl-8-

exo- 3- (5-br oarmwemtsé qéc}ans '26 985) D ARAIRIpMbine (0.34) in tetrabydrofuran (Smi) at

10°C over 30 minutes. The mixture was then stirred at room temperature for 2 hours and

allowed to stand at room temperature overnight. 3,5-Dichloropyridine (0.15g) was added

25  followed by lithivm bis(trimethylsilyl)amide (1.0ml of a 1M solution in tetrahydrofuran) over

30 minutes. After 2 hours lithium bis(trimethylsily)amide (1.0mi of a 1M solution in

tetrahydrofuran) was added dmpﬁse and after a further 1 hour additional lithium

bis(trimethylsilyl)amide (1.0ml of a 1M solution in tetrahydrofuran) was added and the

mixture warmed to 50°C. After 5 minutes the reaction was cooled to room temperature and

30  aqueons sodium carbonate solution added. The mixture was extracted with ethyl acetate (x2)

and the combined extracts washed with brine, dried (MgSO,) and evaporated under reduced

pressure to give a brown oil. The oil was extracted with boiling hexane and the combined

30-(90 0. 1nmHg) gave
8-(2,2,2-tri
t - but oxi de (
8-(2, 2,
t



8- azabicycl o[ 3. 2. 1] octane (0.327g) m p. 144-145C WO 96/ 37494

PCT/ (3B96/ 01151 - 29 - EXAMPLE 20 This exanple illustrates the preparation
of exo-3-(5-cyanopyrid-3-yl)-endo-cyano-net hyl - 8-azabi cycl o 3. 2. 1] oct ane
exo- 3- (5- Bronopyri'd- 3-yl ) - 3-cyano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct ane
(0.309) and 5 whaggs!) cyanide (0.345g) were heated at 200GpéfcBosn11s1
N- et hyl pyrrol i di none (10n1 ) under nitrogen. After 36 hours the reaction
was allowed to cool to roomtenperature angh water was added followed by
aqueous ammoni um hydr oxi de sol ution (density=0.88). The m xture was

ext [1 agt ed wi tmmwapmgulmgéer(ml)ceépﬁsmoawméd W—Mamim&
wi t ri ne angd. wat er ri.e rr evapor at ed under reduce
pressure. }i |Bﬁ°§"d3 %M@é@ ed in ether and washed with
brine (x7), dried (MgSO err]) and evapEXxamrLpBasler reduced pressure.

Chr onat ogr ap [Sigerr]; dichloronethane: nethangl (95:5)] gave a yell ow
S0l 1. Thi o \hkis sRamplp THSTRiES £ RRcRIon, of 650 51 GrAicHTAPGRMH A o ey

et hyl acetat w % QE t hane/ hexane) to give
exo- 3~ ( 5- cyanopyri d- 3- endo- 3- cyano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct ane
(0..499) mp. g&@B—@aixM@nctﬁﬁ-S-anbmydo[S.z.I]octane (0.5g) in tetrahydrofuran> (3Dl was?dddeddi S

exanple illustrat sth repatatio

exong (5- et h&?’ %un@%&mpi\m_[gadebyaddmgn%uh (1.6ml of a 2.5M solution
met hyl - 8- azalp} Gifn &a..ga}n%gy furan t unger, pi

exo- 3- (5- Chl oropyrleid 3-vyl hdo- 3- cy no 8 %ro - -azagl %yc‘zlsofS 1l ocTane

(0.30g) and m%mamw@prGMammMommqmmwmm
N, N- di net hyl f LI de nitr Af t er gmho.urs th ure vvas
al l oved t§ ¢ @ 5@?"?5&%&%2&@ @“éd@@ﬁ "(é

extracted W i rétinh Yémpeeathnd! irfed For zmalﬁsmdmmwmtdveﬁﬁ@nwmwm

with brine (x2) and water, dried (MySOerr]) and evaporated under reduced

pressure. mm&mm Mmmmmmwammmmwme

?2 glt LmdAaf%rom ma e’I 5‘%4%%8@ Fnl H‘%‘?%W %Wﬁad

formed. The riswgudnhmethahé.ﬁfeﬂﬂndr’(gﬁsmfmf(m'l@] \pavd £5b-3M(2,

of hexane- to ive exo- 3 5- ethox r|d 3-y endo 3- cyano- 8- net hyl -
azabi cycl§[ 3 endorPsyaneriemethy élqm:em Qﬁﬁ °G2 30 This
exanpl e |Ilustrates t he preparatlon of 24

exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano- 8- :
i sopropyl - 8- dbisbiexample | iRustraidso diea peeparation of exo-3—(2-chloropynd—4—yl)—gg_9—3—cyano—8

methyl-8-azabicyclof3.2.1]Joctane. -
€x0-3-Cyano-8-methyl-8-azabicyclof3.2.1]octane (0.5g) in tetrahydrofuran (3ml) was added
20 to 2 solution of ithium diisopropylamide [made by adding n-BuLi (1.6ml of a 2.5M solution
in hexane) to diisopropylamine (0.4g)-in tetrahydrofuran (3ml)] at -25°C under nitrogen.
After 30 minutes the mixture was cooled to -78°C and a ;'solution of 2,4,6-trichloropyridine
(0.724g) in tetrahydrofuran (5mi) was added. After 1 hour the mixture was allowed to warm .
to room temperature and allowed to stand overnight: Water was added and the mixture
25 extracted with ethyl acetate (x3). The combined extracts were dried (MgSOx) and evaporated
under reduced pressure. Chromatography [SiO,; dichloromethane:methanol (95:5)] gave a
solid product which was recrystallised (cthyl acetate/nexane) to give exo-3-(2.6-
d1chloropynd—4-yl)-_e_u_o~3—cyano—8—methyl—8-azab1cyclo[3.2 1loctane (0.389g) m.p. 165-
166°C. .
30 ' exp-3-(2,6-Dichloropyrid-4-yl)-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1Joctane  (0.50g)
and hydrazine hydrate (0.106ml) were refluxed in isopropyl alcohol (Sml) for 5 hours and
then left to stand overnight. Hydrazine hydrate (0.106ml) was added and the mixture refluxed



WD 96/ 37494 PCT/ GB96/ 01151
- 30 - 2M Hydrochloric acid (8 drops) was added to a stirred
solution of 2.5- dinethoxytetrahydrofuran (16.5g) in water- (70m). After
15 minutes a mxture of diisopropylamne (7.38g) and 2M hydrochl oric acid
(40m) was addggok@rsohe reaction foll owed by acetonedi car boxypcgicassmiist
(18.25g) and sodi um acetate (10.0g) in water (100m). 5 After 3 days

1, 3- acet onedi carboxylic acid (6.0g) and-s3adium acetate (3.0g) were added.
After a further 6 days the mxture was basified to pH8 and extr %ﬁte& vvrth

et hyl acet atfer 8-heurse Mprechygraging hy W&?F‘}d}’d

reduced presgund g TBfrs 20NREYSodkihg th Séﬂﬁﬁe dwm eﬁ&rm
and the extracts d (l\/gSCfberr% and evapor at ed under reduced pressure. -
Di still ati orrediced pressmpsvii owitly dishloranjehand. SThe-gAtragts weasBed with

(5. 0g) vas R, bofxéfaﬁeé tﬁz%b‘i%%‘ﬁro%@e"i‘an@a@%% AreStPe A ey ik came

i sopropyls 8-gga & 3.giell mﬁ%‘,ﬁm 0-8 nRAR80i de
(4. gngyr n d}ﬁamaﬁroxyet har%gve ) and et hgnol ( .2rr1)yllun er ni trglgen a?
tsgghl ﬁe'[ ﬁtf&:tg?sl@mmgme&m%gfm ﬂiﬂéﬁﬁﬁbl ow Ilgg After 1 day o
(I wer ¢, RBERCE) Rpne oBhyorh Ol S i o et o e Fralob
filtrate evwpaRERbSEid-4-VreRio-3-ERal wsadem m-mswaorsmnmwr(omoggﬁ@pm

[SiTerr]; d| chl ororret hane: rret hanol é
exo- 3- cyano- @) ssd ts, oprs 6]3669 g(t@r%g}emwmmmw

b t t
et ahydib o %iﬁeﬁﬁ"ﬁfé“*ﬁ”ﬁfs@@t e e miiias e
exo- 3- cyano (83)L S (fhe oqopibiitd extmbts cwere ofvashed Withc brinee agd) wafkey) deindl (MgSO,) and

35d|chloro ridi 0.3 i n tetrahydrofuran 0C oyer 30
o ree ! Thevharted dmier. "‘iﬁ%ﬁ! %&Mﬁ@%@%@%@hd

I dt |a@atRee ol
?0 %’S) wgs addeéa%m’[‘= oI | owed gﬂﬂ?hr um bi sﬁf?%?rﬁlbsr | yl )gn?%eﬁftfn%m

of a 1M sol L(Q-D&g)lmp-t%laﬁ@rofuran) over 30 minutes. After 2 hours lithium
bis(tri hyl silyl)am de (1.0m. of aMn i n tetrahydrofuran) was

added dr Oopwi se and after a further 1 ionaI l'ithium

bi s(trinmethyfhid lexdnysien ii@states Otk adatioll of Qxui3-@rid-d-yledndo Byeiand-g-nfethyl-8as

added and the m xture warned to 50C. After 5 mnutes the reaction was
cooled to r@ﬁh‘%‘?&?-&l%and 30 aqueous SOdI um car bonat e sol uti on added.

mgh?dxfmu{ﬁ | ne @gﬁg{*g%@%@}s- evap ugﬂg#g rgﬁgggdp%‘g ﬁ?tes
to give a brthed)pbtassm hud:bxnda@.éﬂg)aanﬂepaﬂadlm dnochargogl &»Mewmm in
E‘é—r}?iggg Olf@a%g{ aaﬁx%%nder hydrogen for 3 hours and then allowed to stand for 3 days. The
mixture was filtered (celite), evaporated under reduced pressure and dissolved in ethyl
acetate. The resulting solution was washed with aqueous sodium hydroxide and water, dried
(MgSOy) and evaporated under reduced pressure to give a solid product which was washed
with hexane and ether to give - exo-3-(pyrid-4-yl)-endo-3-cyano-8-methyl-8-
25 azabicyclo[3.2.1Joctane (0.072g) m.p. 74.5-76°C. |
_ EXAMPLE 26
This example illustrates the preparation of £x0-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(3,3-
difluoroprop-2-en-1-yl)-8-azabicyclo[3.2.1Joctane, |
£x0-3-(5-Chloropyrid-3-yl)-endo-3-cyano-8-azabicyclo[3.2.1]Joctane (0.248g), 1-bromo-1,1-
30 difiuoroprop-2-cne (0.314g) and potassium carbonate (0.345g) were stirred in ethanol (2ml)
for 2 hours and then allowed to stand for 4 days. The mixture was then evaporated under
reduwdpressureandwateradded. The mixture was then extracted with dichloromethane




- 31 - extracts evaporated under reduced pressure to give

exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano-

8- sopropyl - 8-azabi cycl o[ 3. 2. 1] oct ane (0.60g). EXAWPLE 23 This exanple
illustrates the preparation of exo-3- (2 6- di chl oropyri m d-4-yl)-endo
3-cyano-8 - 5 “Rﬁﬁi‘;}? 8- azabi cycl o[ 3. 2. 1] oct ane. PCT/GBY6/01151
exo- 3- Cyano- 8- net'hy 9§ azabi cycl o[ 3. 2. 1] octane (0.5g) in tetrahydrofuran
(3m) was added to a solution of lithium ggisopropylanm de [nade by addi ng
n-BuLi (1.6 ml of a 2.5M solution in hexane) to diisopropylanine (0. 4q)

t et r ahydr of utx3harndheé sdmbined &%&-ts warsrwashed wigk bring)\dried (MBS&)

't ot 7 ayar BPEd RS mgh“@aﬁeaﬁ% W%weﬁﬁ i)

war m t o r oonclileropyida3-yhends-Bicyima8-(3)3 fupécp-2-8n-1ay1)-8azabidyolof3.2 bbctane
over nj ght. V\&Jter was added and the mxture extracted wth ethyl acetate
(x3). The co IR3{8Y extracts were washed with brine and wat er, dried

(MySgJ errg) and evaporated under redu Chr omat ography
to ?90 1

[SiJerr]; dichloronethane: net hanol 0)] gave

exo- 3- (2, 6- dThis |exampigr illnstohtes - tht)prephfauon of m—S—(S-ch]ompyndé—yl)—g@g—B-cyano—S—(B-

EXAPLE 4 T B PP et L aDaeiepGae of © L

exo- 3- (2- chl moﬂafyha EyIf e8-3R 8zabicyclo[3.2. l]octané (0.30g), 4-cthoxy-1,1,1-
nmet hyl - 8- aza |cyc o[ 3 1] oct ane.
exo- 3- cyano- 4-3-an:2m|(@%@[asdm@mmoe@eigﬂozhwmtmmm

ggglﬂl )ngmﬁ %uL %81. A&Fﬂ'%}\*‘so u |on in Mane to%l rs%'g%g%gﬁam ne o

(0.4g) in t caddeityhefmixmre Wastitiaced wilhb@hylaberate(x3) and the dkrbined 3trasts wiens
the m xture wa 0QIedt0-78[err]Candas&lutlon of

2,4, 6-trichi ity brine (52)7an¢yater, dned (Mgy ﬁ)oﬁllﬁlr%'ﬁp?’ﬁﬁfi)“"ﬂ%fs"’ﬁ?ﬁ?&?”sﬂ?er

;t g(r)]gr oflgfnrgﬁ%% map‘ggiggg&%ﬁ%e m xt ur e% ex #P?%Wﬁyl

acet at e (x3) sndmecxaom&-(asxxom A-trifluorabut-3-egir §-pi- 8¢avptiicyclol3 2)1 Jeotane 0.4 628) am.pd

under Sgcefl‘g'ggﬁségre Chr omat ography [SiJ err]; dichloronethane: net hanol
(95: 5)] ve product which was recrystal i sed (et hyl

acet at e/ hexane) to give exo-3-(2,6- EXAMPLE?28

di chl oropyri d-4-yl)-endo- 3-cyano- 8-neth 8- azabi cyc| .o ane

(0. 389q) p?rp.%ﬁ%{“@? tg%marauonofy_g—&(s-chl Yyeacs- l}ﬂg-g-cyano-s—ace I-

exo-3-(2, 6- D'B-G%B%Yii oéfaﬁ ) - endo- 3- cyano- 8- net hyl - 8- azabi ycl of 3. 2. 1] octa

ne (0.509) y raz?l% J;idrate (0.106m ) were refluxed in |soprop}$_(

al cohol (5m E.H-Ensa'prbp)dmhylmel(@xﬁml)@d acesylschiorided@d8ml)ywere added 10 exer

hydr at e dded.,and t Xt ux

P>CIZT/ GB9I6 11%«0&% ﬁ-m&_ 3-cyan cy o fz.i]eociane ‘(J(fSOg) mvgcﬂ%ﬂfh%e (10ml)
at room temperature. After 10 minutes the mixture was evaporated under reduced pressure
and ethyl acetate (SOml) added. The resulting mixture was washed with potassium carbonate
solution, dried (MgS0,) and evaporated under reduced pressure. The resulting product was
triturated with hot hexane and evaporated under reduced pressure to give g;g-}-(S—

25 . chloropyrid-3-yl)-endo-3-cyano-8-acetyl-8-azabicyclof3.2.1]octane (0.43g) m.p. 162-165°C.

EXAMPLE 29
This example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
azabicyclo[3.2.1]octane hydroperchiorate.

Perchloric acid (1.19ml) was added dropwise to a stirred suspension of ¢xo-3-(S-chloropyrid-
30  3-yD-endo-3-cyano-8-azabicyclof3.2.1Joctane (5.0g) in diethyl ether (100ml) at room
-temperature. After 5 hours the mixture was filtered and the precipitate washed with diethyl



for 8 hours. More hydrazine hydrate (0.106m ) was added and the m xture
refluxed for a further 8 hours. After cooling to roomtenperature the

m xture was evaporated under reduced pressure and the residue extracted -
wi t h di chl oronet hane. The extracts washed with water (x2), dried

(MyST err]), evapsmiad under reduced pressure and triturated pgydBosexsne 5
and ether to give

exo- 3- (2-chl'oro- 6- hydr azi nopyri d- 4-yl ) - enda- 3- cyano- 8- net hyl -

1L Gl S . s i

hydr azi nopyr:,l\g -3’33 yano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct ane
(0.170g) in te 3m) andthe m xture refluxed for 7 hours. After cooling
to room tenperature ammoni um 10 hydr EXAMPEE 3| on (density=0.88) was

e Pact o wer it S o B b2 G ipbila i Ba S e,
Emder ;]edgced,u@l)egambﬁydogjgmraphy [Sierr]; dichloronmethane: methanol
90: 10 gave

exo- 3- (.2- chl disiope i (042m) yas gdded3toc ¢ Stigred - selntion | of gexe 3 (Srehjoropyrid-3yDieada-ane
0. 052
(25 Thi g) e)Tapcygen%-ﬁ-#ﬁﬁ{cﬁlF@ péghnre &F?F’.‘or?“‘? (1.0g) i ethanol (2mi) W
exo- g (gyzsrgl)| g nﬂagazmmoa&gmmmmm h@iﬂe&tglﬂﬂ&faﬁerlhour

C ropyri n a aza Cc 0
ane. (0(359) B’gﬂ@gy y@#dhwﬂgbﬁ‘g‘é’ﬁ[] é‘??&’“ﬁ Mrﬂd&ﬁ%ﬂ% ,
(0.209) W' € nfikiufe Hedtel %n&&reﬁiﬁ%@ﬁ‘ﬁburé%%%t&&%ﬂﬂ&%db pressuk Upithg d

then allowed to stand for days. The mxture Wwas filtered (celrte)

evaplorat ed u:&ﬂm(lﬂaﬂmwaqdcéh s hanmemymmanbmmgmwmm&aaaww&mm
resulting so nLas ashed wit | r
5L 10 SOl Rl RS A AR 5 el
Eigdgfgy??hc?ﬁ??t-‘ggdo- 3-cyano- 8- rrgtﬁgl -8- 25 azabr C ?:ﬁmlgbgﬁasc%etnan
(0.072g) mp : i @Mﬁﬁ% E‘%‘&‘F& on
of exo- 3-4s5- 73

15 (%mhq;rﬁﬁ)’&i%‘_ @%ﬂd Iﬁlgggll fated YD léaucgd pressure. Chromatography [SiO;

di f1 uor opr op- 2- en- 3. 2. 1] oct ane.

exo- 3- ( 5- Chl dmbbw ol (935))y gave sexer®{fi-chiaropyris-3>yHendo-3epanoR-dasy) |
1-brono-1, 1- g 314 pot assi um car banat e

(0. 345¢) V\ere’%&p %%cyﬁo@%gﬁgfm(@%lé P 8275%?2 and then allowed to
stand for 4 days. The m xture was therEXXANPLESRied under reduced pressure

and wat er added. The_m . xture was then extracted wth di hI r omet hane
96/ 37494 example illustrates the preparation of exo-3-(5-chloropyrid-3qy, q—§-_52-

?ﬁgsq( >e<\;33 ! ?ngnd ev%d ygzr%%d&grzq]med with brine, dried

2- hcnylpropa.nal (1.08g) was added to a mixture of g;g—3-(5—chloropynd—3—yl)—ﬂ1§.g-3-

cyano-8-azabicyclo[3.2.1]Joctane (2.0g) and p-toluenesulphonic acid (0.15g) in toluene (30mi)

and the mixture heated under Dean and Stark reflux for 3 hours. After standing at room

temperature overnight the mixture was evaporated under reduced pressure to give ex0-3-(5-

25  chloropyrid-3-yl)-éndo-3-cyano-8-(2-phenylprop-1-en-1-yl)-8-azabicyclo[3.2.1]octane which
was used without further purification.

Sodium N-chloro-p-toluenesulphonamide (2.3g) was added to the exo0-3-(5-chloropyrid-3-yl)-

_e_n_ég-S-cyano—S-(Z—phehylprop—l-en—1-yl)-8-azabicyclo[3.2.l]octane from the above reaction

in dichloromethane (30ml) and the mixture stirred at room temperature for 5 hQursa After

30 standing at room temperature over the weekend the mixture was stirred for 8 hours and then

allowed to stand overnight. The mixture was then filtered (celite) and the residue washed

with dichloromethane. The combined filtrates were washed with sodinm hypochlorite (x2)




reduced pressure. Filtration [Siderr]; dichloronethane: met hanol (98:2)]
gave exo-3-(5-
chl oropyri d- 3-yl ) - endo- 3- cyano- 8- ( 3, 3- drfluoroprop 2-en-1-yl)-8-azabi cyclo]

3.2.1]octane (0. 287g) 5 EXAMPLE 27 This
exanpl e il ust %e preparation of ' PCT/GBY6/01151
exo-3-(5-ch|oropyr| yl ) - endo- 3- cyano- 8( 3-

0X0-4,4,4-tri.fl uorobut-1-en-1-yl)-8-azabLcygelo[ 3. 2. 1] oct ane.
exo- 3- (5- Chl oropyri d- 3-yl ) - endo- 3- cyano- 8- azabi cycl o[ 3. 2. 1] oct ane. (0. 309),
4- et hoxy- 1, 1,ahd brine,fdried (MgS804)3andevaparated @M&m@wdmsweaﬁtmmmmﬂﬁ@z.

\(/vgszglgl) oﬁéetW%%ﬁﬂ"PL eégtzﬁirn Zﬁ?ﬂ %er%ded & r%atg ere fﬁf& :

extract ed wi tdichiirbaibthieshethmol X Bﬂ‘d RO lcRepyHdI-§1)-SRdE3
with brine (x2) and water dr| e err]) and evaporat ed_under reduced
pressur e. Chmbﬂﬁtl'ég?x&rm%‘? Bkl loptanaOBgb mian AP4d26°C. 95: 5) | gave

exo- 3- (5-¢hl oropyrid-3-yl) -
endo- 3- cyano- 8- ( 3- oxo- 4, 4, 4- trrfluorogu¥)k-en-%%yl) 8-'azabicycl o[ 3.2.1]octa
ne (0.1629) miseﬂahplemmsww @m@;ﬁa@w-ﬁ)@@wﬂe

preparation of exo 3 (5 chI oropérr d- 3 - endo- 3- cyano- 8- acet yl -

8- azabi cycl o yI amne (0.43m) and acetyl
~chloride (0. 603 e%%&ﬁa Fom ns to tired solution of
chl oropyri d- 3-yl) - endo- cyano -azabi cycl of 3 2 ctane (0 s509) so e

di chl or onet hmmhﬁmpmylphWMt tmpad:at(ﬂ-ﬁég) Mtdunemm rshiphoxide t(aemm at ooem
was evapoy.ated under reduced pr ure and et hyl added T
resulti ng{mif’ﬁi’eé%vﬁs e teﬁm BRI | “@éf’ﬁg @Ee?ﬂ%l??{pﬁh
(MySgerr]). %IWQW%MWI £-2-yij2 s-amﬁdg Ct
was triturated with hot hexane and evapor at ed under reduce pressure to
g| ve exo- 3- (KOBQQmasmallvolnmcodemethylsulphomdewasaddeddropmse After 3 hours the

chl oropyri d- 3: - - 8- 3

mp. 162- 165% h| S exang&gykﬁn?peg%@gt es Jﬁ{d prep%r atl onm"&rém

ﬁxg- 3-(5- clhl (pouw:;:gw ibﬁllwaeremﬂome %&xma&xmw 2thy] aattaae(xB) Thed
ydroper cfl or erchl oric aci A ? 3 %e gap)vmandeevao a sfrr&er

suspensi 0 ﬂf?g‘ﬂ‘

3-yl ) - endo- 3164&8&)?&8&&&@ Ghiﬁhﬂ{oba@h)l][SiUzﬁ%ﬁ( ac&ahhemdl (90410)] fiveegxo-3-(5-

(100mM ) at roomtenperature. After hour s e mxture was filtered and the
preci pi t at e \«BIOFPYTdi3:y)-2nder3cxano-8-(@mhomyibut-feen-2 -yl)-8-azab1cyclo[32 1]octane (0.24g).

Eg{ ?()38(92/ gnllgrlopy?ﬁd 3-e§/Ih)et endg?S- cgam&?:;cycl o[ 3. 2. 1] oct ane
hydr oper chl oridiscexXamphé fljustrites’\WHiel preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(2-
20  phenyl-3-hydroxyprop-2-yl)-8-azabicyclof3.2.1joctane:
~ Sodium borohydride (0.094g) was added to a stimred solution of exo-3-(S-chloropyrid-3-yl)-
endo-3-cyano-8-(2-phenyl-3-oxo-prop-2-yi)-8-azabicyclo[3.2.1Joctane {0.90g) in ethanol
(15ml) under nitrogen. After 2 hours the mixture was poured into brine and the resulting
mixture extracted with ethyl acetate (x2). The combined extracts were dried (MgSOq),
25 - evaporated under reduced pressure and chromatographed [SiO-; ethyl acetate:hexane (50:50)]
"~ to  give  exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(2-phenyl-3-hydroxyprop-2-yl)-8-
azabicyclo[3.2.1Joctane (0.777g) m.p. 124-126°C.
EXAMPLE 34
This example illustrates thé preparation of gxo-3-(S-chloropyrid-3-yl)-endo-3-cyano-8-(2-
30 fluoro-2-phenyiprop-1-yl)-8-azabicyclo[3.2.1]octane.
Diethylaminosulphur trifluoride (0.4ml) and ¢xo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(2-
phenyl-3-hydroxyprop-2-yl)-8-azabicyciof3.2.1Joctane ~ (0.10g) were . stimed in




This exanple illustrates the preparation of

exo- 3- (5-chl oropyri d- 3-yl)-endo-3-cyano-8-(tert- 5

but yl') - 8- azabi cycl o[ 3. 2. 1] oct ane. Acetone (0.42nl) was added to a stirred
sol ution of exo-3-(5-chloropyrid-3-yl)-endo- 3-

cyano- 8- azabi cyfd s+ 1] OCt ane hydroperchlorate (1.0g) in et hepeipobeiisy at
roomtenperature under nitrogen. After 30 mnutes the mxture was heated to
50C. After 1 hour the m xture was evaporajgd under reduced pressure.

Acet one was thén added and the 10 mixture heated under reflux for 3 hours
and then ev@mmmmermmmmmém@mﬁmmmanemmed

fol | owed by th nesi u om d 1t |

et her). The %&W’ﬁ t%m%m{eh&enﬁpﬁg YME@T‘W F@?ﬁf or aﬁé %ﬁ%
allowed to S&E}ﬂﬁcdite tagmg Wiﬁmwﬁhgﬁtﬁmﬁmlﬁimmmhml de
sol ution was then added and the m xture extracted with di chl oronet hane

(x3). The coeeronsdayex was thes exacted itk ethyl apetaly (x3) prd the combined ofgegicoxtrasts )
and evapqy atggd, %ﬁ%@?%ﬁm@&lm soﬁHoB%h%In@p&é(ed[ QUESG)) "ahd evaporated

dlchloronethane gave
exo- 3- (5- chlmﬂerpxpduad £ (Thromatography- }acetate.hexane (17:83)] gave exo-3-

_tl)_E;t)S/I )exgrrglzagl ﬁ/ !iﬁ@é Ioctgne éﬁﬁ]fgﬁwpgmy y _rrIC Eéé. LE 31
exo- 3- (5- chl(goq [id-3-yl)-endo-3-cyano-8-(2- 20 N

phenyl - 3- oxo- prop- 2-yl ) - 8-azabi cycl o[ 3. 2. 1] oct ane. 2- Phenyl propanal (1.08Q)
was added to a mi xture of exo-3-(5-chEXAMBLE 36 3-yl) - endo- 3-

0ol uel (il Tuibdel H00 pisbactiin F R Sl Tk g 87

hours. After mﬁmxﬁw&w&m@amlwl ght the m xt ure was

evapor at ed ynder reduced pressure to % ve exo- 3-(5-

chl or opyri d- £9:0203ml) WF@M‘?ISWQ%P@%/@@S 2.

4 ccrane i &mw&%mwm

exo- 3- (5- chlmhmduma}qdape (0.15g) in dichloromethane (Sml) at room temperature under
above r bt (RpoRTa AR -§ el Hiibeasaiaie i SHe 1A kel PRy SR
tenperature (kﬂ)’atﬁi bﬁauwfmso’#)an@&%dm RQHcéE FRASUN.

weekend the mixture was.stirred for 8 hours and then allowed to stand
overni ght. [9is mmmmm@wwmd%mmd

wth di ch! o%@&@mmfwmogj Wlﬁgj"ﬁﬁﬁ%ﬁf"& sodi um

hypochl orit
PCT/ GB96/ 01151 - 35 - and brine, dri cEXAMPEH 36 r]) and evaporat ed under

Eggug)eij Q)regﬁir%e. Cn]ro to raﬁ?’%r"gﬁp&%'e glyfs.x_o-?%% E@met r]&-%?l%aﬁcyano-&
di chl or onet Hehgy y‘qu Joctdne. gave .

exo- 3- (5- chIorop rid-3-y endo- 3 cyand 8-
phenyl - 3- ox &8y ‘%%@(MP%%“@M&@

(1.14ml) were heated at reflux for 4 hours. The mixture was then beated at 110°C overnight
and formic acid (1.0ml) added. After 8 hours the mixture was aliowed to cool to room
25 - temperature and stand overnight. Ethyl acetate was added and the mixture washed with 2M
sodium hydroxide solution (x2), water and brine, dried (MgSO4) and evaporated under
reduced pressure. Chromatography [SiO,; ethyl acetate:methanol (95:5)] gave ex0-3~(5-
chloropyrid-3-yl)-endo-3-cyano-8-formyl-8-azabicyclo[3.2.1Joctane  (1.675g) m.p. 141-
142°C.
30 : ‘EXAMPLE 37
Thns example illustrates the preparation of g_m-B-(S—chlompynd—S-yl)—ggd_o—B—cyano-s-
(diisopropylcarbamyl)-8-azabicyclof3.2.1joctane.

I




5 EXAMPLE 32 This exanple illustrates the
preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano- 8- (2-

phenyl but - 3- en- 2-yl ) 8- azabi cycl o[ 3. 2. 1] oct ane. Sodi um net hoxi de (0.085g).
was added in two portions to a stirred solution of

met hyl tri phenylywBegphei um brom de (0.56g) in di met hyl sul phoxb@@,dngg)@jlgl at
room 10 tenperature under nitrogen. The m xture was warned to 70C and

after 2 hours exo- 3-(5-
chl oropyri d- 3-yl ) - endo- 3- cyano- 8- ( 2- phenyl 3 0XO0- prop-2-yl)-8-azabi cycl of 3.
2. 1] oct ane ( (Tristhylamiine ¢0.27md) followeed by diitopriopyicatbainyl chlgtidex (031 7gh was dddeagd to a

d Af t h th t A | t
and st and ov &P naSRR 1 x{‘%ﬁ‘éﬁ@ﬂi’é‘@%ﬁw R bRyl focfibd " °
resul ting m xo408 ﬂxd;élﬂéxbﬁﬂtﬁdhé (581 R |roei ot ) AfT&aez hburs i thikeee was

extracts were washed with brine (x2), drled Jerr and evaporat ed
under reduce toustand atmeQsn iameneratiys oy #nd the

90: 10

](chl ?roéizbng-gﬂ%gqﬂgga g:ifn%heny’l%n:td-@ilissi%l ?)-ﬂég;a |cyclrgil§2 1
oct ane ﬁ&kslnEXmWanﬁ i xezetated e26-8 otdpyri pemio-

exo- 3- (5-chl oropyr| d- 3- lnd 3- g‘; && o ey
phenyl - 3- hyd(isp D’%ME@! i‘} DR ug‘d&?fm bor ohydri de

(0.094g) was added to a stirred sol utigaanfprgxss 3- (5-chl ‘oropyrid-3-yl)-
endo- 3- cyano- 8- ( 2- phenyl - 3- oxo- prop- 2-yl ) - 8- azabi cycl o] 3. 2. 1] oct ane (0. 909)
i n et hanol (Me)rampbeﬂumscb@mepmwo Schloropyride3-yheenda-3-gyano-8dieitat o

bri ne an resul ti tur ract ed W|th ethyl acetate (x2). The
conbi ned ?’H@%@Wﬂﬁ@%@ evapor at ed under reduced
pressure a”dﬁﬁwﬁmg(mﬁf&ﬁvﬂlqwggﬁﬁﬂ%cﬁﬁﬂ&%mxﬁ&ea&ﬁg £00a I stitred

gi ve

exo- 3- ( 5- chl colutien iof - &xoy3-{5-chiokopid:-abeendo-oypine fuprabicynipls. 2.1 Jootane - (0.40g) -is-

ST | eORE G bl AG 1 d e a
ool 5. ghen [ TPy STSER SP Al e e T o
LriT1 vor 180 Cuasbi it ates (i mog, e aSE5S sl Siapremctndsh romasy b

gthlep?' Ld3 hygm%gbi%%ﬁﬁﬁbeﬁm 'gﬁ#ég&-ﬂ-kﬂ@ﬂl%ﬁynd-ﬁ%lﬂ&;&&cm&m

PCT/ GR96/ 011 batylcagmyl)eh-azabisycioidi2Hoctane0ABE) max 62-6576- t erper at ure for 4

hours. The m xture was allowed to staWterrperature over the
weekend and water added. The m xture acted with ethyl acetate and

t he aqueous Thjsexampleilhisgakes\tht PrepatatiombfR)-eR6 35 chictepyEia 3aylpenda-3+tyamo-8-(Th e
en extracted with ethyl acetate (x3) and the conbi ned

aqueous | ayer wa
organi c Rt r&EWf@ylMQHW HPEtmSs 0di um bi car bonat e sol ution and bri ne,
dried (MySO qhfek) drdps e\:SPpQ].\_rPtﬁ?drocblonc.‘ acid were added to 2 mixture of 2.5-

dimethoxytetrahydrofuran (16.5g) and water (70ml). A cooled mixmre of (R)-a-
methylbenzylamine (15.125g) and 5M hydrochloric acid (30ml) was then added followed by '
1.3-acetonedicarboxylic acid (18.26g) sodium acetate (10g) and water (100ml). After 5 days

25  the mixture was basified with agueous sodium carbonate solution and extracted with ethyl
acetate. The extracts were washed with brine, dried (MgSO,) and evaporated under reduced
pressure. Chromatography [SiO,; ethyl acetate:hexane (10:90) to (20:80)] gavé R)-8-(1-
phenylethy])-8-azabicyclo[3.2.1Joctan-3-one. |
Potassium t-butoxide (13.4g) was added portionwise to a stirred mixture of gave (R)-8-(1-

30  phenylethyl)-8-azabicyclo[3.2.1joctan-3-one (11.45g) and tosylmethyl isocyanide (12.7g) in

 dimethoxyethane (200ml) and ethanol (6ml) at -5°C at such a rate to maintain the temperature
below -2°C. After stirring overnight the mixture was filtered (celite) and the filtrate evaporated




~under reduced pressure. Chromatography [Si(err]; ethyl acetate: hexane
(17:83)] gave exo- 3-

(5-chl oropyrid-3-yl)-endo- 3-cyano- 8- ( 2-f | uor o- 2- phenyl prop- 1-yl ) - 8-azabi cyc
| o[ 3. 2. 1] octane (0.075g). EXAMPLE 35 10 This exanple illustrates the
preparati on of yaxesnsdadeS- chl oropyri d-3-yl)-endo-3-cyano-8-(2- PpCT/IGBISHLLIS]
phenyl - 3- atet oxyprop-2-yl)-8-azabi cycl o[ 3. 2. 1] oct ane. Tri et hyl am ne
(0.06m ) and acetyl chloride (0.029m ) wer3®@ added to a stirred solution of

exo- 3-(5-chloropyri ndo- 3- cyano- 8- 3- hydr [0 8-
-azabi cycl o[ 3984 %&‘?ﬂﬂ?@‘%’ﬁ)‘lﬁ’ﬁ U%%%M&?M gm&m ddd &
t emperat ure hid evapbraed ikier phg.na

and the m xture vvashed W th water éxZ) and brine, drie l\/gggerr ) and
evapor at ed uf¥0)] gavedRI-xe-3-syanoe8-(lephepyiathyhréaazabi @Pé&?‘fmeéﬁﬁx m.p. 138-
acet at e: hexaag é.')(? 80)] gave exo-3-(5-chl oropyri d 3-yl)-endo- 3-cyano- 8- ( 2-
phenyl - 3- ace ?( 2-yl)-8-azabicycl o[ 3. 2. 1] octane (0.14g) mp.

130- 131] esr] W@gﬁ&gmu@mlmﬁ tiesehybofipasedsaiia ool

exo- 3- (5-chl oropyri d- 3- yI) endo- 3- cyano- 8-
fornyl - 8- az asm%m of) (B)-axgricyano-8-(1-phenylethyl)-8-azabicyclo[3.2.1joctane (1 Og) and

A L B e L o e S

t hen heated mmmmumgummwmpmmmmnqwammmdmmmsamm '

over i gt . EANE BB o 0 AU VOOE@;«,ME g A e 3 e o

hydr oxi deiosOlekttdeid M)%ﬁw traltt | akhéd Gl M&)&W@F%Brﬁ@d
under reduced pressure r omat ogaphy [S| g er rL et hyl acet at e: net hanol
(95: 5)] gaveemta@d(mder reduced pressure. Chromatography [SiO,; ethyl acetate:hexane (50:50)],

chloropyrld- - d 3 nQ a cy 3

. 141- 14?{%% h‘%} Wi by ekl IS Sl ‘&‘&J‘%L@bﬁm S
ex arrpl e i || usdctyatatlizatione foeraphekanen glfve R)-exo- 3-(5-ch]oropynd-3-yl)-gg@-3-cyano—8—(l—
exo- 3- (5-chl oy opyr.i -
(di i sopr opyl QMM %y"'cﬁ °2(8f%90¥‘£né13'115°% 96/ 37494
PCT/ GB96/;91151 - 37 - Triethylam ne (GaZaviptEl4el | owed by di i sopopyl car banyl
chloride (0.3 17g) was added to a stirred solution

exo- 3- ( 5- chl dhispgxamples-illusirates dtbe 3prepamation -of 7 sm—é-ﬁ@-mp@pm&w&md@(wm&)
a1 oued to sTERT et B0R, *CPE R S i or onet hane was then
added and t henimonia sclution (35%)was addédrtovgxod-(Scbrdmopyrid-3-yl)eado-Bcysib-8-methyl-8-
fatlvﬁilq :(r:(ra% Zat %va&oiﬁﬁggm?quer g&gr’ggced gr es;;lr e. F| | t rmcin [ Si %eer rde
: 20 - sealed. The mixture was heated at 100°C for 20 hours and then 150°C for 24 hours. The
mixture was then cooled and evaporated under reduced pressure. The residue was then
dissolved in methanol, charcoal added and the mixture filtered and evaporated under reduced
pressure. Water and dichloromethane were added followed by ammonia solution and the
resulting mixture was extracted with dichloromethane. The combined extracts were washed
.25 with brine, dried (MgSO,) and evaporated under reduced pressure to give exo-3-(5-
aminopyrid-3-yl)-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1Joctane  (0.045g) m.p. 188-
190°C. | '
EXAMPLE 41
This example illustrates the preparation of ggg—S—(S-acetylamdopynd—B—yl)—gqu—Mano—%—
30  methyl-8-azabicyclo[3.2.1]Joctane.
Acetic anhydride (1.0m!) was added to exo-3-(5-aminopyrid-3-yl)-endo-3-cyano-8-methyl-8-
azabicyclof3.2.1]octane (0.10g). After 3 days dilute sodium bicarbonate solution and ethyl



(diispropyl carbanyl)-8-azabi cycl o[ 3. 2. 1] octane (0.12g) mp. 118-121[err]C
EXAMPLE 38 This exanple illustrates the preparatlon of

exo- 3- (5- chloropyrld 3-yl)-endo- 3-cyano-8-(tert- 10

butyl carbanyl) - 8-azabi cycl o[ 3. 2. 1] octane. Triethyl am ne (0.27n) follomed
by tert-butyli swasesmsise (0.22m ) was added to a stirred sol utipcueBosmn1isi
exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano- 8-‘azabi cycl o[ 3. 2. 1] oct ane (0. 40q)
in dichloronethane (4m ) at roomtenperat® - After 3 hours the m xture was

allowed to stand at ro t erat ure.overnight a chl or oget hane.t h
added. The ni Frenp addey SRR g et B detae é’P&j }Qf 'ﬁﬂ&’%ﬁ‘ﬂ% 8?5‘@3"‘
(MyST err]) Wammwﬁwwemymwmém

di ethyl ether] gave exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(tert-

but yl car barrypyammaqdammdaw Pressps AP Sive axo- wWw@fMBME
39 This exanmﬁ sk ;i@:ugg I on of

(R)-exo-3-(5-C o?opyrﬂlésgi‘g? 1 g@g-@/ano- 8-(1- 20

phenyl et hgl ) - 8 azab| cycl o[ 3. 2. 1] oct anm«wrops of 5M hydrochl or| c
acid * were xture of .2, tra drefu 'ﬂg

and water (7 Fhex %ﬂ@ﬂ%

and 5M hydrogwng 13%13 en added fol | owed by

1, 3- acet onedi ctar Boxyﬁl c acl 8. gGgE sodi um acet ate (10g) and water

(100m ). Af t exo-3-(&:&hloropyridi3pl)endg-3-cpanneisaabicy¢loB. octane(3.0g) asd bendaldehyde

vashod w th QA0 a”deﬁééra%%mcﬁ o 1o 250 25 e b Pt 2 e

Ch t 0
roma Ogbapﬁﬁmﬁﬁlcﬁhﬁﬂé_%_ 458 WWM@&&&. A&Qnsao&rzemaﬁmzmaym

(R -8-(1- phenyl et |cyclo 3. 2. 1] oct ane- 3- one. Potassi um
t - but oxi de ( riays thetroacgion mpixtupawas partitionedrbetyuen ethyl

ooyl met hyi PEORS B W‘\{ ﬁﬁf%?@ﬁ Eé%?h%x%%%aﬁ?&éﬁwﬁéa%ﬁﬂm )

at -5[err] C evaporatét a r ahdert 0 Nfediéedi N t pressupgIPEr at ur eClemavgraphe' r | 4SiO,;
After stirri overnight the mxture was filtere celite)_and the filtrate
evapor at ed Hﬂmgﬁmol JHamine” 199.4:050.5)] ‘give | exd3- O Chloropysid-3 1)
PCT/ GB96/1911 6&9&5@1381-&%3@16!?2 1]bB@né @104 ?id-w‘c.

di ssolved in et acetate washed with water,” dried ( rr]) and
evapor at ed under reduced pressure. ChrWhy [ Si CIerr] et hyl
acetate: hexa

(R ooy s SauS S py pepmaton of gaed s hommype 2l sk o
138- 139. 5[ erdrbimylbenzyl)i8hdzdbicyrls[8 .2l 1]ockingy | Si | yl ) ami de (4.8m of a 1.0M

solution in tetrahydrofuran) was added to a stirred sol utiaon_of
(R) - exo- 3- cy&RBcentated syiphuricacid (19mb). was added te ex0-3-(5-chiprpyrd-d-yrendg:3-cyago-8-
35-di chl gpop d—éﬂh&&nﬁﬂ}ﬁ%@zﬁ[ﬁitﬂmr@%kﬁ%ﬂ(&gw stiHfedUF 9" hour. Xce

ni trogen. The m xt u
(100g) was added apd the mixture basified with sodium bicarbonate solution. A precipitate
formed which was collected by filtration, dissolved in efhyl acetate, dried (MgSO,) and
evaporated under reduced pressure. Chromatography [SiO;; dichloromethane:methanol
(99:1) to (98:2)] gave 939-3-(5-chloropynd-3-yl)-gn_g-3~cyano-8-(a-cm1bcnzyl)-8-
25 azab1cyclo[3 2.1Joctane (0.181g) m.p. 193-195°C.
EXAMPLB 44
This example illustrates the preparation of ex0-3-(5-iodopyrid-3-yl)-endo- 3-cyano-8-methyl—
8-azabicyclo[3.2.1]octane.
Nickel(Il) bromide (1.55m} of a 0.16M solution in N,N-dimethylformamide) was added to a
30 stirred solution of m(n-butyl)phosph;ne (0.124ml) in N,N-dimethylformamide (5ml) under
nitrogen. Potassium iodide (3.96g) was then added followed by exo-3-(5-bromopyrid-3-yl)-
endo-3-cyano-8-methy}-8-azabicyclof3.2.1]Joctane (1.522g) and the mixture heated under




was allowed to warmto roomtenperature and stand for 24 hours. Water
(20mM ) was added and the m xture stirred for 30 mnutes and then allowed to
stand for 2 days. The m xture was 10 extracted with ethyl acetate and the
extracts vvashed with brine, dried (MgSg err]) and evaporated under reduced
pressure. Oﬁﬁ,t g? Qphy [Siderr]; ethyl acetate:hexane (50: $ericBosni1151
preparative t ayer chromatography [SiJerr]; ethyl acetate:hexane
(25:75)] and recrystallisation from hexéme gave .

R 3-(5-chl d- 3- do- 3-c 8-(1-
E)h)engrgt hyl( )mﬁweor 2‘% ' ﬁfi@@gm?@aw\h/%@ohé t9 ropps temperature) and partitioned

E?éNgL(Eﬁgm nopyri d- -ﬁﬁ%%@cyam@%ﬂ@ﬁ%%&?}lggg |gcs>9(4: gf’? Moct ane.

Ammoni a sol ukedured pfeSédre amichrombtagraphed [SiO,; dichloromethane:methanol (95:5)] to nge exo-

(0. 1060) QLW Sy et dapabi- L k1o ATt (08 onil oo
The m xt uy e yg@scheat ed at 100[err]C for 20 hours and then 150[err] C for 24

hours. The mxture was t hen cool ed and evaporated under reduced pressure.
The residue was then dissolved in netBEAMELE4Sr coal added and the mixture

wer e aaded D GREREISHARS e FrHiB of sE8 3G RuooRbfipiBindd YU e Tk e

extracted wig-fhehybagibivyelofsa)Hoctddee conbi ned extracts were washed 25 with
brine, dried r]_) and evapor ated under duce essur i.ve
exo- 3- ( 5- a@ﬁ%ﬁﬁ pyrigh3ryligade-3xc MMWS g @3405)%]'@5?%
(0.0459) 4 W&M&W sxmtﬁn%fm&xﬁmhém %@@nu.
pr epar atlon f 0- 3- (5-acetyl am dopyri d- 3-yl ) - endo- 3- cyano- 8-

met hyl - 8- az abetbxlpyn@@nnm{m andethe mixturecheateidyta 186%C. ( Aften3 houws sheambiktite was

exo- 3- (5-"am nopyr.i d- endo- 3- cyano 8-.,a cvC 1] oct.ane
(0. 10g) - af BPIRY v 5 Ipckmealed e R84 Bpd B ehbte e Rrolang T brdsii
96/ 37494 layer was filtered and the filtrate dried éM gSO,) and evaporated undefTddubib pRdstfel
-39- acetate were added foI | owed by sodi um bi carbonat e and potassi um

car bonate t(PIB@Hﬂ ether yas RRiXtre, extrastegsepeatadiy, With (Wates. 1) The iagueous

acetate Mlﬁéle% B6ladd e
pressure to gl v‘e”?)g(%- - -acg{;‘%am opy%‘g{]yi §-en3‘;ﬂ3 cyaﬁ%?é?{bsmggd

net hyl - 8- az aixtregted wfith dietiiyl ethennThe extiApgyereSvashed with 1M hydrochloric acid and the

EXAMPLE 42 This e Ie |L strates t he ar at
ex0- 3- ( 5- chl TPES tRspints cBbERAS Shd Shirabled with diethyl ether. The

cyanobenzyl )ex&aﬁi%k&dﬁdd Pétated under reduced ssure Preparative thin layer
exo- 3- (5- Chl oropyri d- 3 -en cyano 8 azabi c _?/cl 0[3 1] octgne (2. 0%)

and benzal dei¥Qmaatography :03, dlethy ether] gave exo-3 -tnﬂuoromethylpyn -3-yl)-endo-"
2 cyano-8-methyl-8-azabicyclof3.2.1]Joctane (0.027g) m.p. 118.2-118.5°C.
EXAMPLE46 '

This exampie illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
(mercaptothiocarbonyl)-8-azabicyclof3.2. 1]octane.
Carbon disulphide (0.12ml) was added to a stirred solution of exg-3-(5-chloropyrid-3-yl)-
25 endo-3-cyano-8-azabicycio[3.2.1]octane (0.50g) in cthanol (5ml) at room temperature under
nitrogen. After 4 hours the mixture was allowed to stand overnight. The precipitate was
collected by filtration and washed with hexane to give exo-3-(5-chloropyrid-3-yl)-endo-3-
_ cyano-8-(mercaptothiocarbonyl)-8-azabicyclo[3.2.1Joctane  (0.509g) mp.  224°C
(decomposed). '
30 | . EXAMPLEA47
This example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
(fluorocarbony!)-8-azabicyclof3.2.1Joctane.



(0.89mM ) were added to 1M hydrochloric acid (20m) and the m xture stirred

for 20 mnutes. 10 Sodium cyanide (0.549g) in water (6m) was then added.

After 18 hours ethanol (20m ) was added to give one phase. After 6 days the
reaction m xture was partitioned between ethyl acetate and water and the

organi c | ayeky, mshed wi th water and brine, dr| ed (MySJ eretsBesniist
evapor at ed un reduced pressure. Chr omat ogr aphy .
[ Si qerr] di chl ororret hane: met hanol : tr -efzhyl ami ne (99.4:0.5:0.1)] gave
exo- 3- (5- chloropyrld 3-yl)- 15

endo- 3- cyad&W@ﬁMMlﬂd@mmm Qfsaﬂ)i’ﬁ%?mw&g)}m}
exo. 3. (5. c FPRPoEpEmlprR gl CeonbicyBb0) ficusl” PA6H°%LP et uphonic

car bany| berasl) at foonz feipeyatire] Afiér 3]hoatsawster Gasaddet rand ¢k mixiyre exiracted: with

Eio?yénﬁ’ﬁiﬁi‘ci?edmex"?’ S[C“'?nf?&%%”d eé%afﬁedd AR 1) BB e o

for 1 hgur. J( aX\A?écda hdthae Whks! £dd5a Hod "fhe
bi car bonat ol Ut 1 on. precipitate fo med Whl ch was col | ected by
fi'l trati on mixeswished with hinh)(kZ)adatda(MgSGx)lad evhps@pd under reduced pgssuraited

under reducégg pressure. Q&gﬁat oscr! ?Q-ﬁ |§ err(l_8 (dI& ioron}ettmgc% b_@nol :
99:1) t 2
(exo 3)(50ct&m ) 3?3\1/&3% ,3- cyano 8- (a- car banyl benzyl) 8- 25

azabi cycl o 1] oct ane 0 1 1 m 193-195[err] C. EXAMPLE 44 This
exarrplg |||[Ts§'u(n ] ( &p p (048 was]added to a solution of exo-3-(5-

exo- 3- ) , i y ane.
N ckel (B ﬁ@ﬁ@%@?é}%@%&%, Jidesie oA E TP et O
was added @.180g3Gn dizhlordnisthzme lat! 0?Q Gndek niitfdgen. wswaozhmmde«omgﬂ%rtbbm n
N, N- di net hyl for mam de (5m ) under nitrogen. Potassiumiodi deAfgefzgl?%%s %s

then added aﬂm ofNer 10yminutes the mingire W yrarmed ta, oom
endo- 3- ¢y angs il B3 caIPANE) bl liwed i HahdBber(dhe Y24 e ikl Yad!Hen

heat ed under
PCT/ GB96/ 0 sfifséd at xbOm- tempitature forr 8 h6urk and allowedtonstaridiovemigly. t Thermixtwe ohst o

t t t t d.et t T
o gani c a0 o o A, spiai Ty Chshiate asd e bisarBOg olsfone e,
ghzgmat ggrmbdeﬂxmlﬁﬁgimcwdcmmrm&?wh i tahagné eﬁ:&&tél )dhegqugsm't ) eand-
- (5-1i odopyri endo- 3- cyano- 8- et hy azabi cycl.o oct an
(0. 3999) meﬁﬂporasﬁl %%mmmm mﬂ#%mq% ‘Yﬁsgffgyl@he
prepar ati oRygpfe I%nFB Oﬁfg@&)oyiddd eVapdrheed "Unde? GYAIREA  pressure.

8- et hyl - 8- azab| ane.

exo- 3- ( 5- | (ZhopyatograghyyISiOz M}'Bﬂhyﬁmaﬂs (80:20)] gdvcaxaid-(Gyobloogryrid-3rylyrendme
(0. 509) f ol e e (Anorocarbonyl)-8-azabicycio[3.2.1Joctane (0.10g) m.p. 165-167°C.
EX'AMPLE 48
This example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(2,2-
difluoroethyl)-8-azabicyclo[3.2.1]octane. '
2,2-Difluoroethyl bromide (1.08g), potassium cax_'boxiate (1.38g), potassium iodide (0.30g)
25 and exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-azabicyclof3.2.1]octane  (1.238g) were
. stirred at 50°C in ethanol (10mI). After 8 hours the mixture was allowed to stand at room
temperature for 3 days. 2,2-Difiuoroethy! bromide (1.08g), was then added and the mixture
heated under reflux for 48 hours. 2,2-Difluoroethy] bromide (1.08g) and potassium carbonate
(1.38g) were then added and the mixture heated under reflux for 24 hours. 2,2-Difluoroethyl
30 bromide (1.08g) was then added and the mixture heated under reflux for 24 hours. The
mixture was then cooled to room temperature and water added. The mixture was extracted
with dichloromethane (x2) and the combined extracts washed with brine, dried (MgSO,) and




10 by copper(l) iodide were added to a stirred solution of sodium

trifluoroacetate (2.6g) in N nethyl pyrrolidinone (5m) and the m xture
heated'to 180[err]C. After 3 hours the m xture was cooled to room -
tenperature, water added and extracted w th dichl oronethane. The organic

| ayer was filtwodseg the filtrate dried (MgSOerr]) and evaporesssbisider
reduced pressure. Diethyl ether was ‘added-and the m xture extracted
repeatedly with water. The aqueous 15 ~fgaeti on was evaporated under

reduced pressure, bhasified with potassjium carbonat nd.extracted with
di et hyl et hefvapqmiedoundes Feducgd pes, GHWPP i ‘P“'&&’Pﬁeﬁﬁ‘b%

aqueous frac basi f Wit hexld0d_B556H) %M(@Hﬂﬂoﬂeﬁ?l

di et hyl et he(r% %e extgragf:lts were dried (%sc%lef rrlg and evapor at ed undg.r8
reduced pr esazabicyclolB@oldocsarie\(0.273g) m.p.aipdr104tC.onat ogr aphy [Al [err]Jerr];

di et hyl ether] gave exo-3-(5- tl’lf|u0§#%%rld 3-yl)-endo-3- 20
cyano- 8- net hyl - 8- azabi cycl o['3. 2. 1] oct g) mp. 118.2-118.5[err]C
EXAVPLE 45 Tigi§ cRxmple | iBustrates The pheplratibe of'xpH-@difvropirid-3-yl)-endo-3-cyano-8-(2-
exo- 3- (5- chloropyrld 3-yl)-endo- 3- cyano 8-

(rer capt ot hi pheaylptbyi)8yazabieyelof3-2.4locdpe. 2. 1] oct ane. Car bon di sul phi de

(0.12m) was,, 3 225
ndo- 5. by anc? ERAVRENE %fdﬁff%%@ﬁ%w%ﬁﬁ%mﬁ%ﬁ b

t enper. ath ure yg)ammcﬁanag@zab:ﬁdﬁllzfllm(g qom?g)lrmteuhamdaméd& Iret?]ﬁnt eth;]ﬂdnd
over ni ght . Tepre§ i tate wa gl ecIe iltr tmg‘gen Was t
hexane to g| 3‘&"9@?‘1’6{’@?@ gd&d or 5
cyano- 8- (gre oA i'&)\&?ieﬁ{pém b aLeadded OTRO Rihmre
224C (decorrposed) 8 W%cﬁoﬁ&@ ford EXAMPLE 47 This
exanple ill m&mmwm (x2)ind the combined extracts washed with brine, dried

exo- 3- (5-chl -3-y anQ
(fluorocarb Wiﬁ g‘?ﬁb.%‘i%?‘%’?@ 2“?}%) t‘ﬁ@eﬁ PSR/ 37%?matogmphy [Si0;

of exo-3-(5-chlaorop r|d -yl) -

cyano- 8- ( merRbapY lﬁ?‘)ﬁg‘@ IBW[?QGJMQWOB 2.1] octane (0.40g) in

di et hyl ygul phoxi de (3m) at roomtent:soAfter 3 hours water was
added and the m xture extracted with or oet hane (x3). The conbi ned

extract s werEhisvextmple villnstratat the greparationd of exo8:(Sdydresyyridy] Baide-3-+yanarid
evapor at ed un sure. Di chl oronet hane was added and the

m xture wasn’&%%‘é'ﬁ"ﬁwﬁ ﬁ@?&nﬁ” ed (MgSg err]) "and evapor ated under
reduced prespyidiide hﬁd:uauonde ¢! Og) and gzgg-s-(5-methoxyp|ynd—3—yl)—ggl_q~3—cyano—8-methyl—8-
exo- 3-(5- chI oropyrid-3-yl)-endo-3-cyano- 8 (rreth rrercapt oth| o_%ger bonyl )wag

azabi cycl o FZBbieYciRs 2ridoqtane {0-208) %P?%!Rdffo _
di hyd t qg,xg%: %&,mm
clhl gr(r)ggﬂqdrtg%l &bd °(%°§§an - 8- rret hy rcapt o?‘#ocar onyl) - 8 aza I cycl of

3.2.1] oct aneblcarbonate solution and extracted with ethyl acetate (x3). The agueous fraction was
neutralised with dilute hydrochloric acid and extracted with ethy] acetate (x3). The combined
organic extracts were washed with water, dried (MgSO,) and evaporated under reduced
pressure. Chromatography {SiO,; dichloromethane:methanol (90:10) to (80:20)] gave 2 gum

25  which crystallised on addition of diethyl ether to give gx0-3-(5-hydroxypyrid-3-yl)-endo-3-
cyano-8-methyl--azabicyclo[3.2.1Joctane (0.049g) m.p. 171-172°C.
_ EXAMPLE 51 :
This example illustrates the preparanon of m—B-(S—chloropynd—&yl)—emS-cyano-s- :
benzyl-8-azabicyclof3. 2.1]octane
- 30 _39-3-Cyano-8 methyl-8-azabicyclo[3.2.1]Joctane (0.5g) in tetrahydroﬁnan (3ml) was added
to a solution of lithium diisopropylamide [made by adding n-BuLi (1.6ml of a 2.5M solution
in hexane) to_diisopropylamine (0.4g) in tetrahydrofuran (3ml)] at -25°C under nitrogen.



(0.180g) in dichloronethane at O[err] C under nitrogen. N Bronosuccinim de
(0.38g) was then added. After 10 mnutes the m xture was warned to room
tenmperature. After 2 hours the mxture was cooled to O[err]C and all owed.to .
stand over the weekend. The m xture was then stirred at roomtenperature
for 8 hours angoighagd to stand overnight. The m xture was 1%cidpddiofd:

wi t h di chl oromet hane and sodi um bi car bonat*e and sodi um bi sul phite sol utions
added. The mixture was extracted with di-cld 6r onethane and the extracts
dried (MgSQ err]zé and evapor at ed under reducedéressure Et hyl acetate was

added and t hiftes wastcopled 1o )78 Cqanst 3 Awdichlorppymiding{6588g) in)
d t& t
ot her: oy ancErHiRiims S5t Ghs LG Ader 1 RS BSAE Was sl %6“‘8%

3- cyano- 8- (ftbmpeminﬁmﬁn)l{ﬂem@hl Watérof3. thenl jdied and theGesblting mixpre extracted

165- 1,67[err] LE 48 Thi exa I iIIustrates t he Qreparatj on of
exo- 3- (5- chl Wit fF’?"y? (fxga:(tg hegwi%)%mandwater,dned
di f1 uoroeg hygg zaﬁac ,gwg 1&:%153 sfanl‘,goroe@mc(gmm,@.%@e- Si0,:
(1.089), e’foot as um car bona e (1. 389) pot assi L}ﬂl odi de (0. 309) 0102’
exo- 3- ( 5- chl dichinremétbanS:methanal (A1) Wam-é-(éﬂlmuﬂd[—ﬂ)—ﬂadq-wm&m@thymw)

were stirred at. 5 (10n1) After 8 hours the m xture was
-allowed to s g‘k&%ﬁ‘?ﬁ%ﬁ@% ‘uré Tor 3 days. 2,2-Difluoroethyl bronide
(1.089g), wasvi wmﬁﬁw%ﬂ&mw&ﬁ%@wmdﬁimlmm

2,2-Difl uoroet yI brom de (1.08g) and potassium carbonate (1.389) were then

‘added and t hi(Shéhleropyridhi:-3D-gad0:3rgpanor -methyl-8-szabjcyclafi,2dJoctans _ b 1 oet hip|

24 hour s 0 THECHDSERHET (o IRCT DB bl Vi ol o P %@@f&#ﬁ% it

The ni xture MWhsurSreRinad!foF2 bbirb afld tHeh MIWEd RAES o Fdond
extracts washed with brine, dried (MgSJ err]) and WO 96/ 37494

PCT/ GB96/ 01 1tBq mixtyre wag patitionade betwaen: wates candcethylr asstate and ther msdﬂmwas

exo- 3 (5 i SPams gt it Bt AP ast a, Brogifyin e oo pressre e

azabi cycl 0[ mwm&ﬁmmmmmmmnwom Hodthaes
exanpl e @}d tes the preparation of

exo- 3- (5 yr|d 3- yI) endo- 3- cyano- 8- ( 2-

phenyl et hyI )ex8- §.?, .égé).g wﬂ*}] H.lggﬂmﬁn,jﬁlﬁ{é&qg

pot assi um car bonate (0 345 an exo 3- (-S Ioropy*ri;yld- - :

yl ) endo- 3- cy@ (0911@483'1? M@G@@duﬂ@@rwl ux

itﬂeeﬁnhitnalre ref uxedw?soirlﬂgi%ofog%ours%% )%{eof e mé&f%g%? %%o room

t enper at ur e pressurecend rasifiefirwith Idptbom xddium cnﬁ:enau.t ﬂhemmﬂtingtﬂﬁxdire:whs)emmﬂane
(x2) and the with & I nfcgtateexatnrdae%g ger%ucegrﬂreggmedr I,*;1exn==aln‘own solid. This was
then washed with hexane to . nge £x0-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
azabicyclo[3.2.1Joctane (1.2g). '
exo-3-(5-Chloropynd-3—yl)-gndg-3—cyano'8-azab1cyclo[3 .2.1]octane (0 104g) in ethanol
(Sml) was added to benzyl bromide (0.079g) and potassium carbonate (0.12g) and the
25 mixture refluxed for 18 hours. After cooling to room temperature the mixture was
evaporated under reduced pressure and partitioned between water and ethyl acetate. The
organic layer was separated and €vaporated under reduced pressure. Preparative thin layer
chromatography [SiO,; dichloromethane:methanol (97:3)] gave exo-3-(5-chloropyrid-3-yl)-
g@-S—cyano—S—benzyl—S—azabxcyclo[B.Z 1Joctane (0.077g).
30 ° + EXAMPLES52
This example illustrates the' preparation’ of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
(pentafluorophenylmethyl)-8-azabicycio[3.2.1Joctane. -




(MgSg err]) and evaporated under reduced pressure. Chr omat ogr aphy
[SiOerr]; dichloronethane: nethanol (98:2)] gave

exo- 3- (5- chloropyrld 3-yl)-endo- 3-cyano- 8- ( 2-

phenyl et hyl ) - 8- azabi cycl o[ 3. 2. 1] oct ane (0.08g). 15

EXAMPLE 50 Thi syeogpyse il ustrates the preparati on of . PCT/GB96/01151
exo- 3- (5- hydr oxypyri d- 3-yl ) - endo- 3- cyano- 8-

nmet hyl - 8- azabi cycl 0[3 2 1] oct ane. Pyri dini4ém hydrochl oride (1.0g) and

BOPRORAJRIN e i e et eﬁg%ﬁé%ﬁg%%ﬁ?%%&#@ww@m} 52346

The m xture Wﬁm&mm Ouiaskin p ol e
ied wth sodi um bi carg?)nat e y 034500 caasl)

m xt ure basi sol ution and extract ed with ethyl -

acetate (x3) snmdeumigum for 3 bowrsy The suixwee was thes gvaporatedy @edlmtmu c
acid and extragte et I

wer e washed ’\?% "%éa"% Fﬁé’ﬁ) evaporg@w uced
pressure. sﬂﬁb&ﬂﬁh&%ﬁmﬁ &ﬁb@ﬁhédwnﬁlbﬁhb, ) eid evapo: fatt{tBﬁhdtﬂ}ecﬁwed

(80:20)] gave a gum 25 which crystallised on addition of diethyl ether to

gi ve exo- 3- (mwgtmmdlyhvhywmmmdmg The crystals were washed with a small

cyano- 8- net h -azaq:t gcycl . 2. %}oct; (0. %Qﬂs-ﬂﬁl&opﬁrﬂ}}ﬁﬁdg-%kﬂ-ﬁ 51
a |%n

This exanple I1TTustrates t preparat

exo- 3- (5-chl wwdpﬁenymmnﬁ&qmehl&zl]octane (0.258g) m.p. 143-144°C.
benzyl - 8- azabi cycl o[ 3. 2. 1] oct ane. 30

exo- 3- Cyano- 8- net hyl - 8- azab| cyl o[ 3. 2. M@séo 59) in tetrahydrofuran

(3m) wagoadggs 5 Qiuktrdt@ 11 p k%ﬁrﬁﬁ ;pbﬁEHiuﬁHYJ. w%%g:

n- BuLi (1 6m of 5M solution 1'h hexane) to dii sopropyl am ne (%

t et r ahydr of upmo(&stﬁga}boaylawbe[m)r&MBauﬂmn WD 96/ 37494

PCT/ G3B96/ 011 Af t tes S co 0
-78[err]C angé%%% @@ﬁ%%gm%é?%a%of ur 3@% ) vvas
added. After bionitiethyltedzdit %tidr(0.258¢), polasivinl chwdolidté 0.845g) ead ettanpie(2ail) wereand
stand overni ght. V\ater &/a%qt hen added and the resuyltin gwrénxture extra ted

with ethyl a CRAPEY: nEhe reixire Was thep dilnteeh et thafol. il
wat er, dryi edﬁﬁmﬂg \g&g,;,@ e rSpyHdl Ryl
Chr orrat ogl?aphy i er r d| chl orortet hane: n%t hgﬂol : -Chg:\r/e 33}')‘

exo- 3- (5- chl endg arboxpiatobenzyBroazabicyelof3|2. Hoctane (0.2 40[32 1] oct ane
(0.249g). Vinyl chI orofornate (2.6m) ydrofuran (5m ) was added to
a stirred solution of exo- M%

3-(5-chlor Opmsobﬁmple) illageiges3the Vireparitione o gxo-8-(S-ehibiopyrid-8{yD-ehda{3axyann8-(3-
i1 oved to waRRCbRGRe dﬁf%f PGS ddio® oLy | 1 of [ uxed Tor 2 hodrs and
then al | -gyedei@3gaen ae-aza&bf‘aotamhm tdmsg)xt SUcHloyés-
partiti oned et ween wat'eér and e acetate and the organic |ayer was
fluorobenzaldehyde (0.317g) and formxc acid (96%, 0. 2303) were heated under reflux for 5
hours. The mixture was then cooled to room temperature basified with dilute sodium
hydroxide and extracted with dichloromethane (x2). ‘The combined extracts were washed
with brine, dried (MgSO,), and evaporated under rednced pressure. Chromatography [SiO;;
25 dichloromethane:methanol (100:0) to (95:5)] gave exo-3-(5-chlaropyrid-3-yl)-gndo-3-cyano-8-
- (3-chloro-4-fluorobenzyl)-8-azabicyclo[3.2.1Joctane (0.290g) m.p. 95-97°C.
EXAMPLE 55 |
This example illustrates the preparation of exo-3-(5-chloropyrid-3-y1)-gndo-3-cyano-8-(pyrid-
2-ylmethyl)-8-azabicyclo[3.2.1]Joctane. _
30 2-Picolyl chloride hydrochloride (0.361g), potassinm carbonate (0.828g) and exo-3-(5-
chloropyrid-3-y1)-endo-3-cyano-8-azabicyclof3.2. 1joctane (0.495g) were heated under reflux
in ethanol (4ml) for 2 hours. The mixture was then cooled to room temperature and water




separated, washed with water and dried (MgS err]). Evaporation under
reduced pressure gave

exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano- 8- (V|nyloxycarbonyl) 8- azabi cycl o[ 3
.2.1]octane 15 (2.09).

exo- 3- (5- Chl orwBYEsfkes- Y! ) - endo- 3- cyano 8- (vi nyl oxycar bonyl ) - $carsposoisi o 3
.2.1] octane (2.6g) was dissolved in nethanol (50m ) and concentrated
hydrochlorlc acid (7m) added. The mixtu @swas refluxed for 3 hours ‘after

whi ch the m xture was evaporated under reduce ressure and basjfied with

aqueous sodlﬁﬁ%-a'ﬂl? Tf?éqxgﬂ‘t"}ﬂ (x2) tand the gombingd exIracts,y |
Tt at d
3,;3 ?hgna“ms g Wt hexa g%ewﬂ&%wsw Gidhalogriptiys

exo- 3- (5-chl [Sicjaylluhtbrﬂngthamemtanel ﬁﬂﬂ:ﬂbaﬂ(%e&)hgaméfﬁ-ﬁhlmmﬁe%ﬂw&)

o SRR A TR e et i (179

carbonates (0.12g) and the 25 m xtur e gxANPKEg6f Or 18 hours. After cooling
to roomtenperature the mxture was evaporated under reduced pressure and

partiti oged Blais esamplo.iliustrates dhee preparation: of: ex0-3Xfwhloropyri3-yl h&umlno-&(@-
P
hf omat ogr apRs Y AREEsSPei e EARRISNRBRAHET. " 0057 5) ) Voae T

exo- 3- ( 5- chl aChRyshéthyl-2ungthyldiisholechydysthloride (8:2024), WWMSBkPMHe

(0.077g). 30 EXAMPLE 52 Thi s exanp
i |l ustrat es MMYBW‘Q%WSW?-&IW?) O248) @Wam
(ont af | ypr opgp e Wk () o A s % QBRI mecNASHE ot

exo- 3- (5- ChI mymdi&nykdde&rﬂatﬁewmﬂﬂmbfocmlminﬂteﬁ hecinixage was then
(0.248qg), 2, 5, 6- pent afl uorobenzyl brom de (0.313g), potassium

3.4
car bonat e ( 0SO®: bﬂg)m TP empGrRture Anfl Wates added: o dThen fW*Ex Kipcted (with s

The m xture &?ﬁ I &Hg W%ﬁg (Mgg andl N€
m xture was then extrac?ﬂg vmteﬁ I chl or onet hane §&g) an nﬁed

ex'sj rac'sj S wer evaporgted dunder rrelluceahlepmmmed W?ﬂ% [S5a6d; @aéb;mmmx

reduce %\:S@B{é hg %al gl &%mwsta B ;orr.;f_ci,gg O% M)g 14
I d

g;gsga(; chl mm;ym-d-a%améy):mmqa&:wm% is1-ss°c |

(pent af | uor ophenyl net hyl ) - 8- azabi cycl g 1] oct ahe (O. 258g) m p.
143- 144[.err] C. EXAIVPLE 53 10 This ex strates the preparation of

2§;ﬁ§sguzn4e>éar box I at oEenzyI?- 5 gzagf’%?g?x‘? -(S-chﬂorog : -g-yl)-gnt_ig—3-cyano-8-((3,5-
exo- 3- ( 5- Chldlmsw %ﬂhmya}wpmdommmm o[ 3. 2. 1] oct ane (0. 248Q)

4 Dr oroget hy LRERE R3Sk ieioe 10185, ‘hSaER R ale” 4, Hlthsu

ethand iodide (0.02g) and exo-3-(S-chloropyrid-3-yl)-endo-3-cyano-8-azabicyclof3.2.1]octane
(0.247g) were heated under reflux in ethanol (2ml) for 3 hours. The mixture was then cooled

to room temperature and water added. The mixture was extracted with dichloromethane (x2)

and the combined extracts washed with brine, dried (MgSOs) and evaporated under reduced

25  pressure. Filtration [SiO,; dichloromethane:methanol (98:2)] gave exo-3-(5-chioropyrid-3-yl)-
endo-3-cyano-8-((3,5-dimethylisoxazol-4-yl)methyl)-8-azabicyciof3.2.1]octane (0.258g) m.p.

95-99°C.
EXAMPLE 58

. This example illustrates tlie preparation of exo-3-(5-chioropyrid-3-yl)-endo-3-cyano-8-(5-
' 30  chlorothiophen-2-y1)-8-azabicyclo{3.2.1Joctane.

2-Chloro-5-chloromethyithiophene (0.367g), potassium carbonate (0.690g) and gxo-3-(5-

 chloropyrid-3-yl)-gndo-3-cyano-8-azabicyclo[3.2.1Joctane (0.495g) were heated under reflux



stirred under reflux for 2.5 hours. The m xture was then diluted with
ethanol, filtered and the 15 filtrate evaporated under reduced pressure to
" give potassium exo-3-(5-chloropyrid-3-yl)- :
endo- 3- cyano- 8- (4- car boxyl at obenzyl ) - 8- azabi cycl o[ 3. 2. 1] oct ane (0. 2929).

EXAMPLE 54 Thj le illustrates the preparation of PCT/CBY6/01151
exo- 3- (5-chl obgopﬁ’q%&yl ) - endo- 3- cyano- 8- ( 3- .

chl or o- 4-f | uor obenzyl ) - 8- azabi cycl o 3. 2- lfgoct ane. 20

exo- 3- (5- Chl oropyri d- 3-yl ) - endo- 3- cyano- 8- azabi cycl o[ 3. 2. 1] oct ane (Q. 495q),
3-chl or 0- 4- i lethanal (@mDafor] & {Fyktwrs, PoBssium iodide (@28)cwascthen a@%ﬁﬂf%re

Compor at ur o et 1 ol A Bl Spf VOB icaf RROLES abd e Hed.

di chl or onet I'yne eniktir) was Extadted ¥kindichloronetinans (x2) and tha combined exttrabisiwasheddvithe d
Sgerr and eva orated under uced pressure. Chrogat ograph
Eg? qqer (] D, Drine,idrind) eﬂ"ﬁmrﬁssao\rndeagﬁues&] 5@?"’5‘3@5&1’% [Si0x;

exo- 3- ( 5- chl - 3 -3 3-cyan
(3-chl or 8- 4W%M%| cycflyg[q?i%a f] tsé(ne 0. QOBYI}w >

95- 97] ?r r] ﬁlsmtgiof)ﬁenrl; B—éélazabrpydo[BJZLl]scmt(ﬁsh)mppﬂQpbﬂgﬁh on of

exo- 3- (5-chl oropyrid-3-y endo- 3-cy - 8-

2-yl met hyl ) 8- azabi cycl o[ 3. 2. 1] oct an%&yﬁl colyl chl] oride hydrochl oride
(0.361g), @tau@ecﬁrmt e (feparatioh -&ﬂérﬁpynd-} 1)-endo-3-cyano-8-((5-

chloropyrld- - ndo- 3- cyano--8--azabi cycl o 2. 1] octane (0.495g). were

heat ed undemﬂo&-lﬂﬁ-&xﬂdm&r&i]waﬁlm}'zl 2dloctante i xture was t hen

1] Caoeito: Sacbar oy ple &Q‘f‘%ﬁt R ooy QRSP

(x2) and tha.g me%ﬁd@cyxywmmmmmw M@Dﬁe{wh@eﬁ umidr
reau

evapor at ed under

ced pressure Chr gnat ogr a e
di chl or onet ITefijx: ﬂo@-m?)l fop dlpu{so'fpggustﬂey @eﬁ/c&ieﬂomoldtemperamwd

exo- 3- (5 chlvp%apx&qeé i Ow extracted dichloromethane (x2) and the combined
cyano- 8- (pyri y rref,ﬁy% -agw% cyc 0[3 2 1] oct ane (0. 514 g) rrp‘.= t:'.1’231-11125C.
5 extracts washed thh brine, dried-X0WgS0s) Bed Tévaporated npnder | edurcsd r BEEBYre: he
pr epar at j exo- 3-( 5- or rid-3- - n _
et h ¢ hi%ar rregbraine 15105 EBibas s Bhle) (05" (Ba2) save w3

4- Chl t oo,
or ore Wandyg@gwwm 2 3anibdizidbdgmetiyless i um

carbonate (

exo- 3- ( 5- chl 0329 Jortape h1AREY- cyano- 8- azabi cycl of 3. 2. 1] oct ane (0. 247g)
were heated 10 wunder reflux in etha 660r 1.5 hours.
4- Chl or onet hyl - 2- net hyl t hi azol e hydroc (0.40g) was then added and

t he mi xt ur e This |examplef dlusteesnitiveu tpeepardrion nfm?!e(m{i -3cdbende-3-evanedm,

t enperat ure he m xture was extracted with

di chl or offet tﬁ%gylvgﬁi"ﬁ?’fg&?%el ined extracts washed with brine, dried

(MSq err]) hI %ﬁhﬁﬁﬁm 1)4fido-3AtteSlmptins- S uksbicyclo(3tjoogna pl(P.40g) i
or

Si err]; onet hane: net hanol
[sd ] dxchloromethane (150ml) was added to boron trifluoride etherate (1.5ml) at -10 to -15°C.

After a few minutes t-buty] nitrite (2ml) was added and the mixture allowed to warm to room
temperature and stand overnight. The solid precipitate was collected and heated to cause -
25 decomposition. The residue was dissolved in 2M hydrochloric acid, washed with cthyl
acetate, basified and extracted with ethyl acetate. The extracts were dried (MgSOa),
evaporated under reduced pressure and chromatographed [SiO,; dichloromethane:methanol
(90:10)] to give £x0-3-(5-fluoropyrid-3-yI)-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1]octane
(0.089g).
30 - - EXAMPLE 61
This example illustrates the preparation of exo-3-(5-(pyrrol-1-yDpyrid-3-yl)-endo-3-cyano-8-
methyl-8-azabicyclof3.2.1Joctane.



15 (99:1) to (95:5)] gave

(exo-3-(5-chl oropyrid-3-yl)-endo- 3-cyano- 8- ( 2- net hyl t hi azol - 4-

yl ) met hyl) - 8-azabi cycl o[ 3. 2. 1] oct ane (0.269g) mp. 81-83C. EXAVPLE 57 This
exanple illustrates the preparation of

exo0- 3- ( 5- chl or qiygsissims- V! ) - endo- 3- cyano- 8"((3 5-- PCTIGBY6/01151
di met hyl i soxazol -4-yl)met hyl) - 8-azabi cycl o[ 32. 1] oct ane. 20

4- Chl or onet hyl - 3, 5-di net hyl i soxazol e (0..1g9q), potassi um car bonat e
(0.345g), potassiumiodide (0.02g) and

exo- 3- ( 5- chl 25-DigethoxBetyahydrofintan (nmnwasadmmwmm 6f. dgioefe(Scaminffiyritd¥g)

\(/:v(e;(r)eege?ge(rj ﬂdei iefll?%r ?ang}gy&g [;)eror our.s{aﬁl x%\ﬁﬁﬁms then

di chl or omet WM&MW&WQ%@&&%&W&% H‘robﬁxlt&ﬂperdﬁﬂ‘@ﬂld

(MyS@ err]) and evaporated under reduced 25 pressure. Filtration
[SiOerr]; cstangd mehmlrmm@rms gdded and thgmixture extracted with 2M hydrochiloric”

-g)r(lgo B(Eyaglo- %P:fb dr%@ %%F’ P?%’PPWHW abr cyc fgdfnﬂc(‘)edtan

e (0.2580) nwith et soBber rmeexmw&admgsowmmmwmm

preparation of exo 5-chl orop ri d 3-yl) do- 3 cyano
chl or ot hi opH®@ p_p-é )i yﬁ-g@gg}fym -8-azab1cyclo[32 1]ocwne

2- Chl or o- 5- '.l@S ret hyl t hi ophene (0 367g), potassium carbonate (0.690g) and
exo-3-(5- ch oro%{rfi d- 3-yl) - endo- 3- cyano- 8- azabi cycl o[ 3. 2. 1] oct ane (0. 4959)
wer e heat ed under refl ux WO 96/ 374BXAMPLE 62

PCT/ GB96/[,01181 - 46, -..i n_et hanol for u ot a i,0qj de

g re
(0. 029) ]ﬁ% Eﬂ‘%&sﬁmﬁﬂ"@f 35%2&"?‘8 v@m«i—?gﬁm o
was then coqgg .ra%mﬁ% and wat er added. The m xture was _
extracted vmth dichloro E neﬁ%%? and the conbi ned extracts washed with
brine, dried (MySOerr]) and evaporated under reduced pressure

Chr omat ogr ap, et ol .(96: 4)]
gave exo- 3- (Q}h'%‘fig%@ﬂﬁb@ngﬁdﬁs %% a samcp 9-“3' 3-(9_ éd%pyn&-
8- (5- chl orotmyl}nm%yado)&ﬁm@muﬁmyammw ane (d:nﬁiﬁ) M find 119- AINLC.
EXAMPLE 59 TBI S g& Ie | I Iu tes the pr ‘gar atlogergtfme under nitrogen.
exo- 3- (5 hi no- *

chloro-1, 2, lﬁn%ﬁ]ﬁgﬁw adked heated
5- Chl or o- 4- chI or one Eﬁ&sp 3-thiadi azol e ?0 ﬂi[tﬁ‘m;ot as?ﬁ%ﬁc%?‘gﬁ]ate
(0. 345q) ancatelﬁe"c for3hours Themxxmrewasthenallowedtocoolto room temperature, water
3(5ch|orow ﬁ}c)endOBC tg bi ¢ Io[(?;ﬁjrh? a 0.2 #ﬂv\gere
heat ed under Apd ?a%%:ﬂ %"ﬂ%ﬁ@f x3. ‘E‘S §“?cﬁg

cool ed to r owashed Witk bfihd) dfied(MgSOJ)@hd avdrhteditfleniediittd Prasatre

di chl oronet hane (x2)..and the conbi ned extracts washed with brine, dri ed

(MgSO er 89 ) [Rik: o dichiprmethangmethanalq (U} folioved by  chromatassapbiph §SiOz
[Siderr]:  dliboniemand-RaRinded 15y Yo (985 Bafl exbB-(53F -ettioky ARYITpyRiS-)-emio-3- |
cyano-8-methyl-8-azabicyclo[3.2.1]octane (0.22g).
EXAMPLE 63
. 'This example illustrates the preparation of exo-3-(5-acetylpyrid-3-yI)-endo-3-cyano-8-methyl-
25  B-azabicycio[3.2.1Joctane.
M Hydrochloric acid (Lml) wés added to a stirred mixture of exo-3-(5-(1-ethoxyvinyl)pyrid-
 3-y])-endo-3-cyano-8-methyl-8-azabicyclof3.2.1]octane (0.18g) in acetone (2ml). After 3
hours the mixture was allowed to stand overnight. The mixture was poured onto saturated
| sodium bicarbonate soiution and the resulting mixture extracted with dichloromethane (x3).
30 The combined extracts were dried (MgSO,), evaporated under reduced pressure and
chromatographed [SiO,; dichloromethane:methanol (93:7)] to give exo-3-(S-acetyipyrid-3-
yD-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1]octane (0.13g).




chl oropyri d- 3-yl ) - endo- 3- cyano- 8- ((5-chl oro-1, 2, 3-t hi adi azol -4-yl )nmethyl )-8
- azabicycl o[ 3. 2. 1] octane (0.148g). EXAMPLE 60 This exanple illustrates the
preparation of exo-3-(5-fluoropyrid-3-yl)-endo-3-cyano-8- 20 .

met hyl - 8- azabi cycl o[ 3. 2. 1] oct ane. :

exo-3-(5-Am n 3 Y| ) - endo- 3- cyano- 8- net hyl - 8- azabi cycl of ne
(0.40g) in d??ﬁlwg@%‘r;tet hane (150m ) was added to boron trifl U%F?lg?g??t%r ate
(1.5m) at -10 to -15C. After a few minutgs-t-butyl nitrite (2nm) was added
and the mixture allowed to warmto roomtenperature and stand overni ght The
solid precipitate was col |l ected and HEXAMPLESLause 25 decorrp05| tion. The

basi {1 e andiilf Fraag bealls YK petheaia’ o “babo LR BREY o B5E S

(MySq err]) , methyls8aazabieytio{Badfoctaneiced pressure and chr orrat ogr aphed
Sigerr di chl gr.onet hane rret hanol 0: 10 to
Eaxo-q?,- ( 5] fl Iodpn) é’ﬁdnﬁhl)’#:&‘!ﬁbl‘%gdﬁ[?@lﬂ]%%[ 3(0:508) ocdmne

(0.0899) .5 qfﬁmypr faren ltmlz)n Ofadded dropwise to a m’é&%ﬁhﬁe OF wrhibbehylStylERyfne

illust rat es
exo- 3- (5- (py(o.mirﬂ)l y| dieshylathise v| ) (k18mi),3- cyaoppeﬁ!) iodide (0.01g) and

net hyl - 8- azabl cta 37494

BT/ G061 01 TemEs(Apheny Bhasb B IAIAFIE {748 Ab O s pereB per abogite MG, o
m xture of ?h&u@ﬁénﬁfﬁ:ﬂoﬁﬂhﬂbﬁsﬂ to stand at room temperature for 24 hours and then

yl ) - endo- 3- cyano- 8- net hyI 8- azabi cycl o| .2.1]octane and acetic acid (13m).

After 5 mi nevaperated uniler reducess prepuisg. o ormthsuefepnd) a8, radded) plimpd by

;alldldg\c/i\egnc?the m&@mﬂé?‘%@hw@h&%ﬂlg@% é&gtdmfg#gyand wat er . Tﬁe

conbi ned extmdatmmaehpaaﬁmeﬁrﬂailtnuwtmmmddmmm mbaure ekiractddewlitivd t h

“ethyl acetatg. The extr ts_ﬁe r,i d ('Ngs%e”wlzashdm 'gva or%neéi g
reduced pr e %"?‘Efgﬁq"v&g e )
exo- 3- (5- (p sguﬁ Yodule RN s NiO) B0 AR Rk ahbo? - 1

oct ane (0. 1)5& Exﬁhl\;iPePIiE 62 ‘?B*Q'Igﬁ‘fegﬂggarrpl el at edéi&tlhe pr epar atloﬁ of

exo- 3- ( 5- (1( Bbxyei NP0 i ¢o 3-give - endenBlec amduct Chromatography  [SiO:;

e SRR P A0T lhl F H  Boli dod?

3-yl') -endo- mg%ml(mm@mmﬁgmsmlmmmmﬁﬂ@mm 15
di met hyl f or mam de 30n1 ) rqom erat ure

nder
ni trogen. Bi&Y% 3&9(’3?(18 ﬂrﬁ‘ﬁa"’&@‘ﬂ?@%ﬁm&wﬁen
added and the m xture heat ed at 130CM3 The m xture was then
allowed to cool to roomtenperature, water
: This example illustrates the preparation of ex0-3-(5-chloropyrid-3-y1)-endo-3-cyano-8-

20  (1-hydroxy-1-cyano-2-phenylprop-2-yI)-8-azabicyclo[3.2.1]octane.
Sodium cyanoborohydride (0.033g) was added to a stirred” solution of isopropylamine
(0.045ml) and exo-3-(5-chioropyrid-3-yl)-endo-3-cyano-8-(2-phenyl-3-oxo-prop-2-yI)-8-
azabicyclo[3.2.1]octane (0.20g) in methanol (2ml). Methanolic hydrogen chloride was then
added to give pHS. After 2 hours the mixture was allowed to stand at room temperature for

25 2 days and isopropylamine (0.045ml) and sodium cyanoborohydride (0.033g) were added.

. -After stirring at room temperature for 6 hours saturated sodium: bicarbonate was added and

the mixture extracted with dichloromethane (x3). The combined extracts were washed with
brine, dried (MgSO,), evaporated under reduced pressure and chromatographed [SiO,;
dichlommethane:memanol. (100:0) to (90:10)] to give exo-3-(S-chloropyrid-3-yi)-endo-3-

30° cyano-8-(1-hydroxy-1:cyano-2-phenylprop-2-yl)-8-azabicyclo[3.2.1]octane (0.75g) m.p. 172~ ‘
175°C.



added and the m xture extracted wi th dichl oronethane (x3). The conbi ned .
extracts were washed with brine, dried (MgSgJ err]) and evaporated under
reduced pressure. Chromatography 20 [Si(err]; dichloronethane: met hanol
(91:9)] followed by chromatography [Siderr]; dichloronethane: methanol
(98:2) to (92:whog@es €X0- 3- (5- (1- et hoxyvi nyl ) pyri d-3-yl) - endecgeposoris: . °
cyano- 8- net hyl - 8- azabi cycl o[ 3. 2. 1] octane (0. 22g). EXAMPLE 63 This exanpl e
illustrates the preparation of --49 - ’
exo- 3- (5-acetyl pyrid-3-yl)-endo- 3-cyano- 8- net hyl - 25

8- azabi cycl of 3. 2.°1] oct ane. 2M Hydr ochESAMPIES® (1m ) was added to a

- y1) endo. s Rl Mok g Sropilg B 0 0sCtoropyia 3 Y ppdg koymor 5.

(2m). Aft er(xsﬁpiopgdamnobré—phensﬂpmp-lvyi);&aﬁbinyeb[iblbtm overni ght. The
;ne;(LH ?n\é\a%'ﬁ% d. onk(gypgturat eg soﬁ E Eara%?élb%ﬁ?l ut i o d tlhe

t t llﬁbil ?)%ﬂ lb?ﬂﬁ 9'%8
g)ﬁr:)?r;t 3g$r/\§|gs§ed [glgfq erri di chl'or omef hane: nme hans-pa % 9

exo- 3- ( 5- acef@bl%dd[&llalmy -(028g) & dvﬂm&&mﬁﬁﬂﬂﬁﬂam &}npeqt&ez AftercRane
(0. 13g)

PCT/ GBS 6/ 01 FOHISIS i50pt 376%\?@@“94‘"%%@% Zhoues the mixtge wes plioged (o stand a8

of exo- 3- ( 5-roéM Yénipeutivecbvamight akndichidrofstiafe fhen added. The mixture was washed with
met hyl - 8- azabi cycl o[ 3. 2. 1] oct ane.

exo- 3- (5- | o -3nd) beingo- MyM@)mﬁMzme&ym Jpresspre: and
i xturs 9" 'ﬁ"?‘?@?@‘? Qjﬂ{aﬁlgﬁ%‘ﬁ#ﬂﬂﬁ& LR st kit Gt
copper (1)  chloropyridi3eyl)-éigio-3-cyaa Mﬂﬁnmc)-z-phwylpmp-l-yl)-&

tetrakis(tri hi ne) al I adi um( 0) (0.02g) at roomtenperature under

ni t rogen. T‘g&“’%kﬁ@arlm (ﬁ? 4®ure was allowed to stand at room _

tenperature for 24 hours and then evagghghqghgpder reduced pressure.

Di chl or omet hane (10m ) was added foll owed by 10 t et rabut yl ammoni um

fluori de (1.This essmple 1illustoitest then prepatation abf) dxoBe(Sachlorepytidi3ag)-endo-3rcyano-8-

stirred gt r at,ur e hours. Water was added and the m xture

extracte c&ﬁﬂ%ﬁc@ﬁrﬁg M%&(’i%?’“"rhe combi ned extracts were washed W|th

brine, dri e®Brohbaectonitrile) (0.85u1)0 Was b@ded 0L mikixél! 6£ €xdI8-¢5-chloRpRE-3-yl)

chr omat ogr aphed géagerrl%?dl chlé):%frret hane: net hanol (95; 523 39 (1an)
Og)cand posassipm gathopter (2

to give a<
g: gm 8;8?\;{ %e J\%‘Sﬁ?ﬁg W|t \A}%af]tu;ec?io%?? an)é WW?A ng . etrtri ~and
evapor ati ng tempheaturee diltered (qelite) sand avaghedethrough with dichloromethane. The filtrates were
(e>804gg§ 5; eXMI d-.3- ¥e3ucecpd?-es§ur%}/a n?atortg%p I _[%i&zaabxcﬁ&ol 'OLhaneZ-mthgélane
: (99:1)] and rectystallised (ethyl acetate/hexane) to give exo-3-(5-chloropyrid-3-yl)-endo-3-
cyano-8-cyanomethyl—8-azab1cyclo[3.2 1Joctane (1.36g). m.p. 149-151°C.
EXAMPLE 68
' This example iliustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(1-
25 (ethoxycarbonylethyl)-8-azabicyclo[3.2.1joctane.
Ethyl 2-bromopropionate (0.29ml) was added to a mixture of exo-3-(5-chloropyrid-3-yl)-
endo-3-cyano-8-azabicyclof3.2.1Joctane  (0.5g) and potassium carbonate (0.42g) in
tetrahydrofuran (8ml) and the mixture heated at reflux for 24 hours. The mixture was then
cooled to room temperature, filtered (celits) and washed through with dichloromethane. The
30 filtrates were evaporated under reduced pressure and chromatographed [SiOy;
 dichloromethane:methanol (100:0 to (98:2)) to give exo-3-(5-chloropyrid-3-yI)-endo-3-
cyano-8-(1-(ethoxycarbonyl)ethyl)-8-azabicyclo[3.2.1joctane (0.49g).



This exanple illustrates the preparation of

exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano- 8- 20

(1- hydr oxy- 1- cyano- 2- phenyl prop-2-yl ) - 8- azablcyclo[S 2. 1] octane. Sodi um-
cyanoborohydrlde (0.033g) was added to a stirred solution of isopropylam ne

(0.045n ) and ¢ PCT/GB96/01151
exo- 3- (5-chl oropyr| 3943 yl ) - endo- 3- cyano- 8- ( 2- phenyl - 3- oxo- prop- 2-yl ) - 8-

azabi cycl o[ 3. 2. 1] octane (0.20g) in methangg -(2nm ). Methanolic hydrogen
chloride was then added to give pH5. After 2 hours the mixture was allowed
to stand at roomtenperature for 25 BEXAMPLEGRY i sopropyl anine (0.045m )

Cemperat ur e T i A, o ol of A T ST Bmb B8

m xture ext riuokapsridi2tyl)-8agdbicyciof3:2. ljoctane. X3) . The conbi ned extracts were
washed with br| ne, dri ed g(l\/g_’&err]) evapor at ed under reduced pressure and
chr onat ogr ae: patasEiEm easeonate: (128) aqdlwirSSfldorpmdr@ﬂho

g;\éﬁoegof- @E&"‘? - cyano H] Wp (g%a) "é”%za‘%ﬁ“&‘&cl ot[ 3. §0ﬁ oc'?a

(0. 759) . m p.methylpyriolitiinene {10ml) for W(Eofab of 84idérs. The mixture was then cooled to room
PCT/ (B96/ 01151 - 49 - EXAVMPLE 66 ex Ie JJllustrates.th r epar on
of exo- 3- (S‘E‘HWPPM-WP)W%‘?W&H& u-actec?m&xe%y?acg ?
(i sopropy! anfysQhmbinel @Rithdd Kerelwashed mm%ﬁh ogsm

wer e added to

Triethylamne (0.1m) and net hanesul phonyl ‘chl or
a stirred 5 pressurat chromatographed [SiO,; hexane:ethyl acetate (90 10)] to give exo-3-(5-

rabi cyclto] SHBRBYRS-Edadb-S0s & AR R0 S B byl BPUCT, K0en >

terrpe_rature_m.ﬁflairs-QMS | sopropyl am ne (0.65m ) was added. After 2 hours
the m xture was allowed to stand at room tenperature overnight and
di chl oronet hane then added. The m xture was washed with water (x2) and

brine, dried (MgSO err]), evaporated chd pressure and 10
chromat ographed [Si(Jerr]; dichloronmethane: nethanol (98:2) to (95:5)]to

gi ve exo 3-1(h$ example illustrates the preparation of exo-3-(5-chioropyrid-3-yl)-endo-3-cyano-8-(5-
chl or opy(, nQ s{..sopropyl am no) - 2- phenyl prop- 1-yl ) - 8-
azabi cyc o[ 8%@%%%6%?‘8[&%&9&867 This exanple illustrates the
preparation mromws-ahlbﬁdﬁiﬂow | potasiyin) cabshate3(1087g) and gxol-S(5-chloropyrid-3-

cyanonet hyl - 8- azahi cycl 0[3 2. 1 octane. Braomacetonitrile (0 85m ) was added
to a mxturé%#é%‘?tf 2-1loctgng| )(I-Qﬁhowste heated 140°C in N-

cyano- 8- azaWM Wﬁ t ke n
et hanol (10m ) "and the m Xture ggt?ggbg?e%gﬁ lrll‘ﬁéor 3 ﬁ%ﬁ?g@& 'el'?léégdm%xgta%frdé

was then co&m pmdmpevmmd the resulting dnixture| axtragted: with \ethyh acetath (s3ig h
br cosur & CrRB EmRiea skifs wetel HshRt Wik et asfR TREHTA Srieifa bded Sethoo
pressure and chromatographed [SiOs; hexane:ethyl acetate (90:10)]. Recrystallisation
(bexane)  gave  gxo-3-(S-chloropyrid-3-yl)-endo-3-cyano-8-(5-chlorothiazol-2-y1)-8-
azabicyclo[3.2.1)octane (0.17g) mp. 111-112°C.
EXAMPLE 71
25 This example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-
pentafiuorophenyl-8-azabicyclof3.2. 1]octane. |
Hexafluorobenzene (0.93mi), potassium carboriate (1.12g) and exo-3-(5-chioropyrid-3-yl)-
endo-3-cyano-8-azabicyclof3.2.1Joctane  (1.0g) were heated at 150°C in N-
‘methylpyrrolidinone (10ml) for 5 hours, Hexafiuorobenzene (0.93ml) and potassium
30  carbonate (1.12g) were added and the mixture heated at 160°C for 7 hours. The mixture was
mencoolgdmmomtemperanne,poumdinmwaterandmemsulﬁngmixmmexmmdwim
ethyl acetate (x3). The combined extracts were washed with brine, dried (MgSO),




(99:1)] and recrystallised (ethyl acetate/ hexane) to give

exo- 3- (5-chl oropyri d- 3-yl) - endo- 3-

cyano- 8- cyanonet hyl - 8- azabi cycl o[ 3. 2. 1] octane (1.36g). mp. 149-151C.
EXAMPLE 68 This exanple illustrates the preparation of ‘

exo- 3- (5-chl org g,#;? -yl)-endo- 3-cyano-8-(1- 25 - PCT/GBY6/01151
(et hoxycar bonyl et -azabi cycl o[ 3. 2. 1] octane. Ethyl 2-bronopropionate

(0.29n1) was added to a mxture of exo-3- gp-chl oropyrid-3-yl)-
endo- 3- cyano- 8- azabi cycl o[ 3.2.1] octane (0.5g) and pot assium carbonate

go 429) Tlhn twfum;d tmﬁiucf{@m% chromatographed [Ri eﬂu‘lmt#@ﬂ'lfg)
ours. e mxture en cog! g oom ? r@g;ﬁ% and 8! defifafif] ‘Sﬁ!'
and washed ttﬁrough Y% dichl o t('g'ﬁl g rat S Wer e

evapor at ed. aﬁﬁeycw[eaquianemo.ﬂsgure and chromatographed [Siderr];

di-chl or onet hane: met hanol (100:0 to (98:2)] _to_give
exo- 3- (5-chl oropyri d- 3-yl) - endo- 3- EXA)]JIH-E g

cyanc o (G Pl g MR P e 5y S S e O
50 - EXAVPLEB-8Zhbibyclo[32«Hmthee. i | | ustrates the preparation of

-3-(5-chl do-, 3- 6-
ot 0 B ol e S R st et vt
otassiumc
gndos?%I gyan?—%bl cyclo ?mioct ane (1 Omg?) mr'gj&mkégt 140[ r]C
in N net hyingeteaby _anmqnﬂmpmMaAﬁwﬁsxommm:Ms whas allowed tos

mxture B éﬂd@%%%%?ﬁ@#’é%ﬁﬁ@%m‘o?w“%#&%ﬁx&a*e@&e@e%&%ﬁw .
washed W th e dobirelieRGacts\werelviishdd witle waike aid Bfind) dfied (MESOHSEvapoRted tinderand
chr omat ographe SiJerr]; hexane ethyl acetate (90 10)] to give exo-3-(5-

10 pressure  and chromatographed [SiO,; hexanewethyl acetate (90:10)).

fane (0. ?%ﬁﬁ%iﬁ%‘%ﬁﬁ[ st Y08 o Crptar Bt St Bcdaferd] 00

t he prepar atcyam-ﬂiazﬂﬁqcﬂﬂﬁ.ﬂd&tme@mmmﬁ. AG8)170PCo- 3- cyano- 8- (5- 15
chl orot hi azol - 2-yl )-8-azabi cycl o[ 3 m 2- Brono- 5- chl or ot hi azol e
(2.49), b%t assi um car bonate (1. 67g) a 5-chloropyri d- 3-

yl) - endo- 3- CPHf GexBmplea HiusitstbO[tke JrdpastioRNOf dxb-3(B-clitbibPyrid>S-31)8do-3icyano-8-
140[err]C in thyl pyrrolidinone (10m) ftor a total 0?910 hours. -The
m xture was ﬂx)t%ﬂabw% Hectengyper at ure, poured into water and the

(r:»e(;s lrjiattclt ggmgrxg&#'g%%%#gngﬁ%g‘hﬂ( %@a%’r"?ﬁ& t(e’\2/‘g|c§or a‘? Hgb(&ﬁ%%ﬂr]% o

reduced pr esmethyihpdrokylaniingt hydroohigeide (2[33g)0kreisogropylealcvhel @5my). Afiet 30 eninutes
0. 3. 52 | EiSHR S Actons 3085 & Sphrreyi behol (FmPovm & drogpise.g Afer 24
hours H,N—dusopropylethylannne (4.9ml) was added. After 6 hours the mixture was allowed
to stand at room temperature overnight The mixture was evaporated under reduced
ﬁmssure. diethyl ether added and the resulting mixture extracted with 2M hydrochloric acid
(x3). The combined aqueous fractions were washed with diethyl ether (x3), neutralised with
25  sodium hydroxide and extracted with diethyl ether (x3). The combined extracts were washed
with brine, dried (MgSO,) and evaporated under reduced pressure. Kugelrohr distillation
gave 8-methoxy-8-azabicyclo[3.2.1]Joctan-3-one (0.86g).
Tosylmethy] isocyanide (2.52g) was added to a stirred suspension of potassium t-butoxide
(2-17g) in 1,2-dimethoxyethane (10ml) at such a rate to keep the temperature below 10°C.
30 After 45 minutes 8-methoxy-8-azabicyclo[3.2.1]Joctan-3-one (1.0g) in 1,2-dimethoxyethane
(10ml) was added dropwise. After 30 minutes the mixture was allowed to warm to room
temperature. Aﬁerd»hoursthémixm’rewasallowed_to stand at room temperature overnight



azabicycl o[ 3.2.1]octane (0.17g) mp. 111-112[err]C. EXAVWPLE 71 25 This
exanple illustrates the preparation of

exo0-3-(5-chl oropyri d- 3-yl)-endo- 3- cyano- 8- ' - .
pent af | uor ophenyl - 8- azabi cycl o[ 3. 2. 1] oct ane. Hexaf I uor obenzene (0.93m ),

pot assi um car b@gadsBrdod- 129) and exo-3-(5-chloropyrid-3-yl)-  pcreBsH1IS]
endo- 3- cyano- 8- azabi cycl o[ 3. 2. 1] oct ane (1.09) were heated at 150C in

N nmet hyl pyrrolidinone (10m ) for 5 hourss2 Hexafl uorobenzene (0.93n) and
pot assi um 30 carbonate (1, 129)F@\H{vere added and ‘the m xt ure h?at ed at_160QC
\xm resylting |

for 7 hours. iyl aprsaie £xB)iantl o

\(/:vg';rglr nggde;t ract s wer e uﬁgﬁ%ﬁ&eﬁﬁ%“ newt%ﬁ%ﬁ&fﬂwﬁ% ’3@%9494

PCT/ GB96/ Ollﬁxi'ssunﬁl Chmmpgraphseo[S@gdehexamhﬂmdaqetausiﬁﬂ w)&ngkvehmmymod@hed

Eai)q?,eer] chIhex "}'?]f’ﬁeﬁ&ﬁ"émg @%LS pent af | uo?g\éﬁenyl

azabi cycl @[ M%ﬂﬁm{y FARaRide RUMR 6 221%5 soluul;ﬂl:ﬁ tamsrmbﬁmbl Wid hdde@s

t he preparation of exo- 5-chl oropyrid-3 endo- 3- cyano- 8- cyano-

8- azabi cycl ofropwise to atstirred solytigr of wmpﬂ-mabﬁ -1\ €040g)a

17120 X, S b LS B bty o 7. A 1 b o i

N, N- di i sopr ops sl eTwan {drodhieinperanire:t ARBYS! holrs warkr (Wasiajdedt and Al mixture

t enper at ur e. After 6 hours the mxture was allowed to 10 stand at room. .

t enper at ur e FFAFIRd gith ﬂbﬂmte. videcqombingd SXIraces wege \Washed with bripg, cdrigd o

E)lx(/g)sql?r )Om%/aporated under redWﬁwessure ang “Ef‘g%{gg{dgg?e%ﬂpy

[SiTerr]; [S&aneectbylhylacetatekt agave ( 2£0-345rhloRpyrid-3+yir¢ndedtdyano-8-methoxy-8-

(hexane/ et hyl ve rid-3-yl)-endo- 3-cyano- 8-
cyano- 8- azall 1‘8@ %ﬁ%@]%tfﬁﬁéfi)ﬁég&%@%%ﬁe& 170C. 15

EXAMPLE 73 This exanple illustrates tagxAMPIERYALI on of

exo- 3-(5- chloropyrld 3-yl) - endo- 3- cyano- 8-

met hoxy- 8- azBis efample Jllustrates they peepargtion [of exerd-Gpahlcsepyyidzd-yhrendor3-cxan0)8- (%
Pydr ochl 5 d@ﬁ‘z’%"fﬂ’ bR SAORBLE AR et ) A ter 30 i nutes 20
cycl o_hept a- 2$¢ﬁmin bydride (()B%g;)wf am80%afispersian ialoflp was addedity cxoa-S-(Setlitnopyrid-3- .
R M A
m xture was weisydicHirasl mﬁéewtﬂdwwmmres HLR!t heh afibied tadsdol tédorhhe
resul ti ng m xture extracted with 2M hydrochloric acid
temperature, water added and the mixture extracted with ethyl acetate (x2). The combined
20  extracts were washed with brine, dried (MgSOs) and evaporated under reduced pressure.
Chromatography [SiO.; chloroform:methanol (95:5)] followed by chromatography [SiO;;.
ethyl acetate:dichloromethane (80:20)] éave exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(2-
(ethoxycarbonyl)ethyl)-8-azabicyclo[3.2.1]Joctane.
EXAMPLE 75
25 This example illustrates the preparation of exo-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-(2-
carboxyethyl)-8-azabicyclo[3.2.1]octane.
- 3M Sodium hydroxide (4ml) was added to a stirred solution of exo-3—(5-chloropynd—3-yl)-
gndg—B-cyano-&(Z—(eﬂmxycarbonyl)ethy_l)—S-azabxcyclo[s.z.l]octan_c (0.41g) in ethanol (8ml)
at room temperature. After 24 hours the mixture was basified to pH9 and evaporated under
30  reduced pressure. The product was azeotroped with methanol/toluene and chromatographed
[SiOz; dichloromethane:methanol (75:25)] to give exo-3-(5-chloropyrid-3-yi)-endo-3-cyano-
8-(2-carboxyethyl)-8-azabicyclof3.2.1Joctane (0.21g) m.p. 180-181°C.



(x3). The conbi ned aqueous fractions were washed with diethyl ether (x3),
neutralised wwth 25 sodi um hydroxi de and extracted with diethyl ether
(x3). The conbined extracts were washed with brine, dried (MgSOerr]) and
evapor at ed under reduced pressure. Kugelrohr distillation gave

8- met hoxy- 8- azpdogyasol 3. 2. 1] oct an-3-one (0. 86g). -Tosyl net hyl prpesvadsirsic
(2.52g) wds added to a stirred suspension:of potassiumt-butoxide (2.179)

in 1,2-di met hoxyethane (10m ) at such a sat€ to keep the tenperature bel ow
10C. 30 After 45 m nutes 8-nethoxy-8-azabicycl o[ 3.2. 1] octan-3-one (1.09)
in 1, 2-di net hoxyet hane (10n1) was adBEpAMPEBVfse. After 30 ninutes the

m xture was 'i?@"r’ ure
was all owed 10 st room ?rekper a‘% 8%9& 9 @gmg‘%ﬁ@sm
PCT/ GB96/ Oldﬁﬂ:ylph@henoumdxym&—mblmdoﬂneﬂombed The resulting m xture was
extracted wt ace and the .co extracts ed wy.t
brine, dri & %‘W}"}'&}ﬁm& %’g WM@&A ress%%?’ V\bﬁ'
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exo- 3- cyano- 8 Xy- 8- azabl cycl o[ ] octane (0. 40 Li t hi um

bi s(trinet hpﬂuxhymmvduﬂum(m A@crahgmswmxmwas d 40 yenno temperaturea s

added dro
exo- 3- cyaﬁm ﬁgQ %Jaggxg cy 3. %dﬁegctm 40g)Ch5cHaatography ISi0z;
3, 5-dichl oraiammodteﬂﬁn&ﬂxeﬁmmu)]tmnmww afghr wessoRNliquidi hrdfatofédphy [$i03OUr

the m xture _was al |l owed to warmto roomterrperature After 5 hours water
was added atighipromethang:pe ammé—é-y&)xsyiﬁ%n%m&ed

educed b caenyREsplakii aé?’bs Qf‘ﬁ“ﬂ I"Q‘be?ﬁ%'ﬁé%@- g, s cerr ety

acetate] gave exo-3-(5-chloropyri dWﬂdo 3- cyano- 8- et hoxy- 8-
azabi cycl o[ 32. 1] oct ang_ (0. 192 107 108, 5C.. EXAMPLE 74 Thi.s exappl e
illustrates eixﬁqngf; ,xlg.vgs dgg prc;?aratxon o? €x0-3-(5-chloropynid- yl)-g_Lg-3-cyano-£m

exo- 3- (5- c @?I?f [3% 8-(2- 15 -
et hoxycar aza cyc 1] oct ane. Sodi um hydri de 59 o
(eth b ]ig @ ] Sodi hydri de (0. 09 f

an 80% di sp yh b@omadevﬁémmwa added xdropwiss -toha Gitioed rsotition of exo-3-(5-

12 o) 18 ﬁgﬁgﬁf S safer e b O LPES AN nop R A St Cye P B e
a! l ﬁv\g?htlo g:ﬁ;g;gammmegmaégm a&%ﬁﬁo;cts V\B?g : ;hegw' h brmngd
(Vj“rsgt e ?/és N SR WWI&@@@&&%W@&%%M |
%SI (qierr} et hyl W?ﬁ Orom%d&&&%d%ﬁﬁﬁ&ﬁ%%&ﬁ?ﬂﬁmﬁyhﬂyl

exo- 3- ( 5- chbmmu}sy(&iﬂnlegaB)adéed;loKﬁec;Z&rhpu& ¢t®- mixture was evaporated under reduced
(et hoxy Gar boRchle® Wiier hadiad the tidodb Fméred] Utted 16 mibiated fos Bttt was azeotroped
with methanol/toluene to give ex0-3-(5-chioropyrid-3-yl)-endo-3-cyano-8-phosphonomethyl-

8-azabicycio[3.2.1]octane (0.49g) m.p. 242-245°C.

EXAMPLE 78
This example illustrates the preparation of 939-3-(5-chlompynd—B—yl)-gg_g—B—cyano-S—(z-
25  cyanoethyl)-8-azabicyclo[3.2.1]Joctane.

3-Bromopropionitrile (0.174ml) was added to gz;g-B—(S-chloropynd—B—yl)—ng—B-cyano—S—
azabicyclo[3.2.1Joctane (0.40g) and potassium carbonate (0.45g) in ethanol (10ml) and the
mixture heated under reflux for 16 hours. 3-Bromopropionitrile (0.13ml) was added and the
~ mixture refluxed for 3 hours and allowed to cool to room temperature. Water was added and
30 the mixture extracted with dichloromethane (x3). The combined extracts were washed with
brine, dried (MgSO,) and evaporated under reduced pressure. Chromatography {SiO.;



25 This exanple illustrates the preparation of

exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano- 8- ( 2-

car boxyet hyl ) - 8-azabi cycl o[ 3. 2. 1] oct ane. 3M Sodi um hydroxi de (4m ) was
added to a stirred solution of exo-3-(5-chloropyrid-3-yl)-

endo- 3- cyano- 8y§3gsAabyoxycar bonyl ) et hyl ) - 8-azabi cycl of 3. 2. 1] op¢reBsisilo)
i n ethanol (8m ) at roomtenperature. After 24 hours the m xture was
basified to pHO and evaporated under 30 Séduced pressure. The product was

azeot r oped W/tol u and omat ogr e Si red:

di chl or omet @@‘ﬁ» t%‘%% gave exo- gfig'cgl"kw%g'y&km 3-cyano-
exo- 3- ('5- chigqhepaokdh 0.343g)

8- (2-car boxygt hyl ) - 8yg-zab| cycl of 3 1! oét ane go 21g) mp. 180-181f[err]C.

WD 96/ 37494 PCT/ GB96/ 01151

_ex333_(5 chl ’58‘?; ‘@“Mﬁ‘@@% L %i‘—'-g%h?&gﬁﬁfﬁb 3-cyano-8-(1,1-

di et hyl pos giagne })igcatabieyolo[ Mﬁhménaﬂe
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(0. 209), %1\@1 euesrépshmﬁéﬁﬁs‘ﬁesﬁmmw G-chioropyridridyiperdasdi um
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evapor at ed heuteliunder efiuc fort 5 houess STheanixture Why them blieweato\cool tBirGhm nemhperature

di chl or onet ha t hanol (96.4)] fol by h pres e ljquid
chr ormat ograﬂ‘Pf{/‘| rrfe dlg&‘ﬁl or%%%‘&gﬁ’gmﬂﬁf}da% )‘glg%gﬂ g% lene-8-

exo- 3- ( JpChbabRpy {3(_12 Rh )(O o 10
di et hyl phosphond - 8- azcbl cyc o[ 3. 2”1l octane mp. 69-70[err] C. EXAVPLE
77 This exa l(mﬂgommewl)sme {5-2sml-0f 10.5M solation in tetrahydrofuran) was added to a

exo- 3- (5-ch r|d 3-yl )+ endo- 3-
phosphonone -8~ Pazabi cycl o[ 3. 2. ﬁ%ﬁ{y}?@%ﬂ}mmm&%ﬁml?% )
was added dmbiuyae[smljactaimmrpcdctﬂahwt (00502) in C¥@aliydfdfurad (Sml). Cesium -fluoride

chl oropyri d- n 3- cyano 8-(OQ Odieth Iphos honanet hyl ) - 8-azahi cycl of
3.2.1] oct an@?%) )“d&‘? hﬁ?ﬂe‘" b@f%ﬂ-@%"% R FRLETe; he

- m xture “9‘*;5@ & g eTaTl]g

trinet hyl SI| rom de :g 5%” was a 16@4&5{ f‘.{%oudr“éﬂrmreﬁaﬂe(ﬁ) The
tr!rretﬂy:a md (?rgrw thddm,:?t 2Z)w t g
ri met hyl si| ro, e e er ur e ¥as
evapor at ed @Eﬁ%& H} tﬁ‘égiaﬁci‘g W%ﬁ%’ﬁl gﬁg{)ﬁ?

filtered. Aﬁﬁffhﬂf& Rhroriabgriphe Bxb&rwdﬁﬁetﬂﬁﬁﬁﬁé ! @sm] gave g;_q—3—(5—
nmet hanol / t ol uene t

exo- 3- (5- chF¥ ‘fﬁ’g’@ﬁﬂﬁ?{*ﬂw&ﬂcyﬂw
8- azabi gycl %ﬁdgiﬁimg@oﬁ ) mp. 242-245[err]C. EXAIVPLE 78 This
exanple 1llustrates the preparati on of

exo- (5-chl oropyri d- 3-yl ) - endo- 3- cyanEXANPLE 39
cyanoet yl ) iz 3¢ aRhie YidsRheds hie HrbidE of exo-3-(5-(2,2,2-trifluoroethoxy)pyrid-3-yi)-endo-

3-cyano-8-methyl-8-azabicyclo[3.2. L octane.
Sodium (0.46g) was added portionwise to a solution of 2,22,-trifluoroethanol (2.3ml) in N-
25  methylpymolidinone (20ml) under nitrogen. Tetraphenylphosphonium bromide (0.05g) and
" gx0-3-(5-chloropyrid-3-yl)-endo-3-cyano-8-methyl-8-azabicyclo[3.2.1Joctane  (2.6g) were
added and the mixture heated at 110°C for 18 hours and 140°C for 5 hours. Sodium (0.6g)
was added to a solution of 2,22,-u'iﬂuoroethanol (3ml) in N-methylpyrrolidinone (Sml) and
after 30 minutes the resulting mixture was added to the reaction mixture. - After 6 hours at
30 140°C the mixture was cooled to room temperature and added to water. The mixture was
extracted with_diethyl ether (x2) and the combined extracts were washed with water, dried
(MgSO,) and evaporated under reduced pressure. The resuiting mixture was filtered [SiO,;




3-Bronopropionitrile (0.174mM ) was added to

exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- cyano- 8- azabi cycl o[ 3. 2. 1] oct ane (0. 409)
and potassi um carbonate (0.45g) in ethanol (10m ) and the m xture heat ed.
under reflux for 16 hours. 3-Bronopropionitrile .(0.13n) was added and the
m xture refl uxeddspigod hours and all owed to cool to room tenpesdacisso1idit er
was added and 30 the m xture extracted wi'th di chl oronet hane (x3). The
conbi ned extracts were washed with bri ner $Br+ed (MgySO err]) and evapor at ed

under reduced essure ro oar Sigerr [ 37494

PCT/ GB96/ 0115 ortyaethm&@m Kﬁﬂi rf&im%?sﬂrlhféo[seﬁzt aramothane;methanol
exo- 3- (5-chl & 3-gi %(Qfxz-( uoroetho id-3- 3c o-8-methyl-8-
8- (2- cyanoet%l) 8- azabl cycl o oct.ane (03 g“; i&ﬁb’%ﬁ Th|8-s exarrpl e
i | lustrates nrebiqyclofh? 065g, 80% pure).

exo- 3- (5-chl oropyri d 3 yl) - endo- 3- cya%

di methyl -2,2,2-trifl uoroethyl)-8-azabi . 1] oct ane. 4A Mol ecul ar

si eves (1509)rhi§9éﬁtr%ﬁdﬂﬂsﬁﬁesathiugaﬁdﬁdﬂloﬂ§m-3-(5¢Mo id-3-yl 3-cyano-8-(1-
exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3- " cyano- 8- azabi cycl o[ 3. 2. 1 oct ar?éy $
hydr oper chl ofc¥rneethyl)-Fagabicyelal3.2:ddaetane30m ) and the mi xture heated under

o o SRS CoR e 5 8 o'y abYSE LG L© " iS00, 2

ex0- 3- ( 5- chl bromwpropionirild [2md)dnd Petasshums cirbomae (B150L)cwere Gefhied in ethanol (Sml).

azabicycl o[ 3.2. 1 tani ym erchl orate .(0.279
T et byl (1 + ARG OF SRR &l 16 5555 Yinpstarags, ot pkdet and the mixtre

t et r ahydngf Upstactasag; E@ﬁ@tffnﬂ:ﬂﬁnﬁ 3 "Fhie @Bmbined extPicts were washed with brine, dried
exo- 3- (5-chl oropyri d- 3-yl ) - endo- 3-cyano- 8-i sopr opyl ene- 8-

azabi cycl o] 3(Mg3Dgct and uevaperattd onate ( d6G) pmsmm.rahymmﬁlammpbﬁm [8i0;;

path-Tor 5. ohBgrenetibund Lobed) s, KoL ubige B G hmnerin 8/ bt

resul ting ni-ysett@hérahé a80Z0)M hdl w‘é”&hﬁarlﬁ%& mhbRrdphy D [ABO,; 1
extracts were washed W|th br!mne ri ed (MygSg err and evaporat ed undecrthy
reduced pr es3tptateshenspe (40:60)agave exc-3Lehipropyrid-By pRO-Bré1-RyanopthyD)-3-

(97:3)] fi9! | Qv r chrorratography [SlCIerr]

di chl or orret hane%é’?ﬁ%ing gf“ghve é@é?B (5-

chl oropyrid-3-yl)-endo-3-cyano- 8- (1, 1-EKAMPLES82, 2, 2-trifl uoroet hyl)-8- 20
azabi cycl o[ 3,2, 1] oct ane_( 0. 029 EXAVPLE 8Q Thi Xa {le l.lystrates t
prepar ati on W és?’? ghF PrEpRfatRn (fSx %’K‘%‘ 5 éﬂg}ﬂ@ anp B
3-cyano- 8- ne lyg%&ﬁc} Ppb@ne. Sodium (0.46g) was added

porti onw se E\Eﬂ% sol utili%n of 22[-tr|fl uoroet hanol (23m) in N- 25

net hyl pyr r ot Viryhshlorefognats (@da@l) WES raé% mkm&@%mﬁd:ﬂ!}m-ée
(ego?g?% 5- cﬁl Bg/r - l-'§/' bicyqigl32-Loctane (3.08) § Ay iy cygontl% % 0 octthe
(2.69) were aixtent wwltuehehaatentwder Inefhuix efbr &5 h&ﬂ:@@nﬂah:ﬂ&mhdm&omndteﬁ@ﬁu&or
> hours.  Sodi A 68t ¥hter was then added and the mixture extracted with dichloromethane (x3). The
combined extracts were washed with water and brine, dried (MgSO,) and evaporated under
reduced pressure. Chromatography [SiO,; dichloromethane:methano] (98:2)] gave exo-3-(5-
25 iodopyrid-S-yl)-gx_@-&cyano-é—(vinyloxycarbony!)—8-azabicycio[3.2.1]octanc (3.64g).
‘Tetrakis(tripbenylphosphine)paliadium(0) (0.042g) was added to a stirred solution of exo-3-
(5-iodopyrid-3-yI)-endo-3-cyano-8-(vinyloxycarbonyl)-8-azabicyclof3.2.1joctane (0.50g) in
toluene (2mil). To this mixture was added 2M sodium carbonate solution (1.22ml) and
phenylboronic acid (0.16g) in ethanol (0.5ml) and the mixture heated under reflux. After 2
30 hours the mixture was cooled to room temperature, water added and the mixture cxu'ac.ted
with ethyl acetate (x3). The combined extracts were washed with brine, dried (MgSO,) and
evaporated under reduced pressure. Chromatography [SiO;; ethyl acetate:hexane (45:55)]



was added to a solution of 2,22,-trifluoroethanol (3m) in

N- et hyl pyrrolidinone (5m) and after 30 mnutes the resulting m xture was
added to the reaction m xture. After 6 hours at 30 140C the m xture was
cooled to roomtenperature and added to water. The m xture was éxtracted
wi th diethyl @idighidex2) and the combined extracts were washegcwrigsssmmser ,
dried (MgSg err]) and evapor at ed under reduced pressure. The resulting

m xture was filtered [Siderr]; WO 96587494

PCT/ GB96/ 01151 - 55 - dichloro hed
[SiOerr]; 8#¥%hl oromet hane: nef¥Rz I'q‘f@ggm‘?f %Pﬁlﬂo—aﬂ]&mﬁ yebadh
exo- 3- (5- (ZWN | 146 t%t(bggg)) pyri d-3-yl)-endo- 3- cyano- 8- net hyl - 8-

azabi cycl o] ctane (0.065g, 80% pure EXAMPLE 81 5 Thi s exanpl e

illustrates the preparation of LE 83

exo- 3-(5-chloropyrid- 3z 0-3-C Y

cyanoet hyl ) +8&* %B}nggq 1?@‘5% mpg#?&g gf €x0-3-(5-phenylpyrid-3-yl)-endo-3-cyano-§-
exo- 3- (55Chhﬁb 6132 Godtne; €ndo- 3- cyano- 8- azabi cycl of 3. 2. 1] octane (0.509),

2- bronopropionitrile (2m ) and potassium carbonate, (0. e refJ ed
i n et hanol Gemeymﬂdmp ms@#@%%@&n&faﬁg‘ F(\ge pyrid-3-

0 Ch or onet HHIR  SPto gt vibeyc oyl 84a5bir tiofs 2AYGAE 0 30 i methanc! (10

(MySO er r]) andhie mitise hedted antler reflier AfteeS howrs thepmixtise/was mowemwmmhy

Eﬁ?%ﬁ[éérad'c“' °r°”‘9t“?9%£q%§$3€3a gt e g oy S R o e

thin lay ?@U Efdfre %ﬁﬁédmﬂﬁ‘&é&&htea%s&&h%daﬂioaﬂe sG]
gave exo 3 oropyr| -3-yl)- endo- 3 cyano -(1-cyanoet hyl )-8- 15
azabi cycl o[ extfactefl dlehlo@n@ﬂnge (’@)%'Blﬁr@)nb geererwashed Wit brine and

(vi iyl oy carBERyR il A nidybn 4802y 1B %’*L%%?*%M%?* )

was added awaalmaemaﬁmﬁa)? tﬁewﬂﬁmdm@aﬁcsekmdmﬁwasaed mthbnne dned
cyano-8-neth 8- azabicycl o] 3. 2. 1] octane (3.0g) in teLr

at 0C. The 8$Q¢)én¢/&§aﬂo ‘I'Réiﬁ wduced pressyre e giversxe-3 Ef%ﬂ’gﬁ‘{yi“ g’ﬁﬂ' and
at roome 2.6““ was t hen added and the m xture

extract e%l WQE&A Ei 9*’&6[%'2% ne m@gThe conbi ned extracts were washed with
water and brine, dried (MgSOerr]) aEXAMBBE®B4t ed under reduced pressure.

Chr omat ogr a;m% Lx%'mgl eriﬁtlsﬁatgi chl Oﬂrgp Q,%n%i. %WM%M_&_},B_%3%$§8_( 5-

25

i odopyr i d- 3ihyloxiesiBordiyr8-aabicPclo[Bi0Mbauec ar bonyl ) - 8- azabi cycl of 3. 2. 1] oct ane
3.64 Tetrak s(triphenyl phosphi ne) pal | ad 0. WA dde a

gtirrgé soI I (pmg(g y r2114 sloluu)ogmd?clylll%)&asadﬁég

(5-1 odo g.,%eagk k)fm Ar08C Bk infge [ Aftek45] oct-

ane (0 c?nuene X&&Qg dﬁl S m X ure was %dded 2M sodi um car bonat e

sol ution (1nﬁﬂn¢s) and ' gg—S-(S—mdopyndé-yl)-gn_g-S-cyano-S—(vmyloxycarbonyl)-s-

azabicycio[3.2.1Joctane (0.50g) in dletbyl ether (Sml) was added. After 5 days at room
temperature water was added and the mixture extracted with ethyl acetate (x3). The
combined extracts were washed with brine, dried (MgSO,) and evaporated under reduced
25 pressure. Chromatography [SiOs; ethyl acetate:hexane (60:40)] gave exo-3-(5-methylpyrid-
3-yl)-endo-3-cyano-8-(vinyloxycarbonyl)-8-azabicyclo[3.2.1joctane (0.085g).
| . EXAMPLE 85
This example illustrates the preparation of exo-3-(S-chloropyrid-3-yl)-endo do-3-cyano-8-(2-
cyanoprop-z-yl)-&azablcycloB.Z 1Joctane.
30  Sodinm cyanide (0,069g) was added to a stirred solution of ex0-3-(5-chloropyrid-3-yl)-endo-
* 3-cyano-8-isopropylene-8-azabicyclo[3.2.1]octanium perchlorate (0.50g) in acetonitrile (Sml)
at room temperature under nitrogen. After 4 hours the mixure was allowed to stand at room



phenyl boronic acid (0.16g) in ethanol (0.5m) and the m xture heated under
reflux. After 2 30 hours the m xture was cooled to roomtenperature, water
added and the m xture extracted wit.h ethyl acetate (x3). The conbi ned
extracts were washed with brine, dried (MgSq err]) and evaporat ed under
reduced pressuikfn oddyfdmet ography [SiJerr]; ethyl acetate: hexapepefssnimil
WD 96/ 37494 _ PCT/ (3B96/ 01151
-56- gave - 57 - )
exo- 3- (5- phenylpyrld 3-yl)-endo- 3-cyano- 8- (vi nyl oxycar bonyl ) - 8-

azabi cycl o[ 3. t&nﬁqmnmr mbend wxek/pidedaad The mixure eptrasted witls dichlommethape

B abi cycl of 391 T aBBR SR v ol e 0% BRRS00 Y cpomprmed ey

to a soluti orredaa‘ce&msané Jo RGN BB 5-6m3ropynd-3- 1)-endo-3-cyano-8-(2-cyanoprop-2-yl)-8-
yl) - endo- 3- cyano &3 | oxycar bogé 8- azabi cycl o[ 3.2.1] octane (0.30g) in
met hanol ( 10r¥3b agtage (0.288, %em‘“t)nder reflux. After 5 hours the

m xture s allowed to stand at roomt for 4 days and then heated
under re:‘NI%ux for 5 hours. The m xture 1wai ghten d3?10 allowed to cool to room

t enper at ur e, Thiss exdnsple \ilhistrateq tthe Prephraion mlfrgm-s Joethadycarbodyl)pyridy3 yi)endo-3-
extracted with dICh| oro met han § ‘ c nbl ned extracts were washed with
brine and extC¥aROristyimyloRy . The_acidic extracts
were basifi epogRduh Fibgg?t %mganf,mmecﬂm 606
~organi c extracts were washed w ri ne rie SJerr]) and evapclt)?at eggl

under reducedvems agded dota stired sahmoﬁ ()Bﬁpgéﬁﬁiqx;qpivddé-ﬂ)-mm&rﬁethyl-&

[ Tustrai e weAberPiols Yiteie 15080 olnﬁﬁﬁ?fw?r“ S5 ) T e e v

(vi nyl oxycar hRavinés aiRRabss! xﬂ&n%x%e, i {4 hiops) iddﬁdldﬂa(tﬁe iﬂﬂuu‘éfheﬂted

1.4M solution in di ethyl et her) was adde dropvm se'to a stirred

suspensi on ofundeygplix | Aften3ihdurs(the mdyyrei wasi¢oslddyto ropmdsmparaivre, Veﬂtef(){nérm'

d t 4
exo- 5- (51 oqaed #u3he fmleketed with ) aretase 32). g SApbincg sxwacs were drisd
azabi cycl o[ 3.(MgSDe)t avepofdied Ogidet Nredusaddn ypressine rand 5 ehjomasgrapbed d [SiGk: cethyl

S?K)s/l a;croom te@‘ﬁg’gt?gree %%E &Lé%vaiwgcrjded a‘%ﬁéhe m_ xt qm%?ctﬁ WI t h

(MySqerr]) 3 lﬁx Flafon}1§- d.amﬁ? g%i‘ig&gng 29¥essur e. Chromatography
g

[Siderr]; et hy acet atel hexan 4 ave "exo- 3- (5-net hyl pyri d-
3-vl )-endo 3-cyano- 8- (vi nyI oxycar bonyl) 8-azabi cycl o[ 3. 2. 1] oct ane (0. 085q).
EXAMPLE 85 T h t
o AR sHSGFLER F 0B 5356ids sl n Fampes 20 10106 wa
cyanopr op- 2- %Md@?@btﬁﬁhﬁeﬁc&sﬁmémscopy The results are set out in the following
20 table. _ |
EXAMPLE HNMR (270MHz2), in CDCl; unless otherwise stated

1 8.81 (1H, d), 8.56 {1H, dd), 7.85 (1H, dt), 7.30 (1H, dd), 3.44 (2H, m), 2.45-2.15 (6H, m)
and 2.33 3H, s).

2 8.80(1H;d), 8.55 (1H, dd), 7.85 (1H, m), 7.30 (1H, m), 4.55 (2H, dt), 3.4 (2H, m), 2.70
(2H, df) and 2.4-2.1 (8H, m).

3 7.08 (2H, m), 6.75 (1H, m}, 3.31 (2H m).24—21 (8H, m) and 2.35 (3H, s).

4 8.80 (1H, d), 8.54 (1H dd), 7.83 (1H, dt), 7.29 (1H, dd), 3.40 {2H, m}, 2.4-2.0 (10H, m),
1.48 {2H, hex) and 0.91 (3H, s).
. b 7.53 (2H m), 7.4-7.2 (BH, m), 3.59 (2H. s) 3.36 (2H, m) and 2.5-2. 15 {8H, m).

8  8.82(1H,d), 8.58 (1H, dd),786 (1H, dt), 7.472 (SH m), 3.59 (2H, s), 3.89 (2H, m) and
245-2.15 (8H, m).
7 880 (H, d), 8.56 (1H, dd), 7.84 (1H, dt), 7.31 {1H, dd).350(2H 1), 3.48 (2H, m), 8.36
- (3H, 5), 2.61°(2H, t) and 2.4-2.05 (8H, m).
8 gg;gﬂ n;) ,7.68 (2H, m), 7.20 (1H, m), 3.34 (2H, m), 2.64 (2H, m), 2521 (6H, m) and
H, s

®  8.84(1H,d), 8.59 (1H, t),853(1H ), 3.35 (2H, m), 2.65-255 (24, m), 24-2.1 6H, m)
and 2.36 (3H, m).
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30 Sodium cyani de (0.069g) was added to a sti rred sol ution of
ex0- 3- (5-chl oropyri d- 3-yI') - endo- This Sheet Has Been Replaced

3-cyano- 8-i sopropyl ene- 8- azabi cycl ﬂmlfummtl mmkm perchlorate (0.50g) in
acetonitrile (5m) at roomtenpera ogen. After 4 hours the

m xture was al kpyegs7aey St and at room WO 96/ 37494 -57- tenpepeticCnssnoise’
t he weekend, water added and the m xture extracted wth di.chl oronet hane
(x3). The conbi ned extracts were washed wiS8h-brine, dried (MgSJ err]) and

Crors ol HET SRS n s 2023 o s
azabi cycl o[ 3. 2. 1’11] OCtﬁPZ‘ |'Ig? 3%? “.pg)/%gﬁgﬁ)bm%%mét | org 2_?.2.1 (eH, m)and2.37(3H 5).

EXAMPLE 86 Thi s exa at es t repar

exo- 3-'( 5- (et hoxycar %%Brﬁl-? 981 M, hs@&!ﬁpmg*a 2.15 (8H, m) and 2.85 (3H, &

cyano- 8- (vi nyl oxycar bo Icycl oct ane. Pot assi un)1 car bonat e
0. 205 d bigt I
éggeg ?25) ?233 Lﬁé;%&ﬁ@?ﬁ%ﬁﬂ)ﬁﬁ%ﬁ%ﬁﬁkﬁ , 86)) £F2 @8, é%.m)m)“w
azab![ cycl o[ 3. 2?/ t gﬁ?mnpﬁgﬂ X m@‘)}i &ﬁde?‘(rzn ‘t"r"bgen(ZHTﬂ
reacti on vesselgwas X’ﬁf?
dr ops) ?dge? andr’ the m?n-{ %9%? %@hb@gﬁ@)@(ﬂ g %%H%lsﬁ ég?anég ure
was cool ed to rgom tg r .
?ﬁ;rsac;(rad] \)NI th feat Q?II r gL'drs §§@}’?§% Hq@f?g&%g%v\%ng 1219'1(';?"‘6"')

L hyffp ABGH ,& Hf? ??gﬁgﬁﬁﬂ% § gﬁ%?gé?iiﬁ ), 3.02 (2H,

[SiTerr]; 15 m)

| (eélonsl giyggﬁ Bg)r?yélcflr l%%%(@li}ﬁ)’"a ﬁ% 2. 1] oct ne (‘8'?3'88?”%5' P 2R ™ e
structural idenjg tys%(ﬁ-h%) S@TOM Y B.00 [RDH 55 (11, n'rz)xé‘li%.ﬁ?ai?ﬂw L&éﬁﬁaﬂ@? out

obt ai ned by proton magneti ¢ resonance spectroscopy. The resu ts are se

in the foll ow 20 ,8), sl , H, m), 2.4-R21EH, lh (51
in CDd [err] u%esssc?tbﬁg*rwgg stah,gglﬁ(m t)83'38»61(1(1"I‘-)|Z‘d-) ¢ 8 (1H, (ddwz7 85

1H, dt 7. 30 &41H, 2
.60 (1H 0 655 Chnn s gy (SRR e “2”%%‘32%%*"”?%)2%*3 7

(2H, 3@31 (ZZLO (22H, @1;7))5 d).Bsé(ﬂ-l &) ﬂiﬁg’mb 3ﬂ>A2H o Q&’:(‘lﬁ"h).ﬂhs(z@i K&z(zblzim
8. 54 (1H, dd), a?a, 837(45:ka di hszim?&g (zibﬁzﬁdéu nﬁaﬁé)zéi(dus)?, 2 4 2 0 (10H

, 1.48 (2H, hex) and 0.91 (3H, s). (2H, m, 7.4-7.2 (8H m,
3.59 (2H, s), 3436 BAbI(1HY), ami(ﬁ-l Eyidﬁl{&dﬁ,ss@(anﬁn),z.&ﬁé\-l(lﬂ)Hnddbz(a&,QB
(1H, dd), 7.86 (1H, dt), 7.4-7.2 (6H m, 3.59 (2H, s), 3.39 (2H, m) and
2.45-2.15 (8H, 25). 8.61(2H, m),749(2H.m).333(2H m), 2.4-2.1 (8H, m) and 2.32 (3H, s).

26 8.69 (1H, d), 8.51 (1H, d), 7.81 (1H 1), 4.35 (1H, ddt), 3.41 (2H, m), 3.00 (2H, df} and 2.4-

2.1 (8H, m).

27 ?a’fas (2)|-l.m) ,7.98 (1H, d).772(1H d), 5.55 (1H, d). 4.36 (1H, m), 4.25 (3H, m), 27-2.2

m

28 8.85(1H, d), 8.55 (1H, d), 7.75 (1H, t).495 (1H, m), 4.40 (1H, m), 2.65-2.1 (8H, m) and
2.15 (3H, 8).

29  {in DMSO}8.79 (1H, brs), 8.70 (1H, d), 8.64 (1H, brs), 8.61 (1H, d), 4.16 (2H, m), 2.7-26
(2H, m}, 2.45-2.25 (4H, m), and 2.15-2.0 (2H, m).

30  8.67 (1H, d), 8.49 (1H, d), 7.80 (1H, 1), 3.79 (2H, m), 2.4-2.15 (6H, m), 2.01.9 (2H, m)

and 1.09 (9H, s).
31 9.56(1H,s), .75 (1H,d), 8.55 (1H, d), 7.89 (1H, 1), 7.55-7.3 (5H, m), 3.60 (1H, m), 3,38
(1H, m), 2.6-1.9 (8H, m) and 1.54 (3H, s).
8.72 (1H, d), 8.53 (1H, d), 7.89 (1H, 1), 7.53 (2H, m), 7.35-7.2 (3H, m), 6.11 (1H, dd), 5.29
(1H, d), 5.19 (1H, d), 3.63 (1H, m), 3.54 (1H, m), 2.45-1.9 (8H, m) and 1.51 (3H, 5).
8.69 (1H, d), 8.52 (1H, d), 7.82 (1H, 1), 7.54 (2H, m), 7.4-7.25 (3H, m), 3.90 (1H, m), 3.70
(1H, d), 3.65 (1H, d), 3.31 (1H, m), 25-2.0 (8H, m) and 1.49 (3H, m).
8.80 (1H, d), 8.50 (1H, d), 7.71 (1H, 1), 7.4-7.25 (SH, m), 3.40 (1H, m), 3.32 (1H, m), 2.82
(1H, 1), 2.66 (1H, 1), 2.3-1.85 (8H, m) and 1.74 (3H, d).

8.70 (1H, d), 8.54 (1H, d), 7.85 (1H, 1), 7.50 (2H, m), 7.4-7.25 (3H, m), 4.31 (1H, d), 4.18
(1H; d), 3.85 (1H, m), 2.34 (1H, m), 2.5-2.15 (8H, m}), 2.00 (3H, 5) and 1.56 (3H, s).

& 8 8 B

THIS SHEET HAS BEEN
REPLACED

T T




7  8.80 (1H, d), 8.56 (1H, dd), 7.84 (1H, dt), 7.31 (1H, dd), 3.50 (2H,
t), 3.48 (2H, nm), 3.36 (3H, s), 2.61 (2H, t) and 2.4-2.05 (8H, m. 9

8.94 (1H, d), 8.59 (1H, t), 8.53 (1H, d), 3.35 (2H, m), 2.65-2.55 (2H, n},
2.4-2.1 6H, m and 2.36 (3H m. WD 96/ 37494 -58- 10 8.82 (1H, s),

8.54 (1H, S), dodteddds M. 2.54 (2H dd), 2.4-2.1 (6H M and RePErdeRtis:S) -
11 7.78 (1H, d), 7.55 (1H, d), 3.40 (2H 'm, 2.70(2H, n), 2.5-2.1 (6H,
m and 2.37 (3H, s). 12 849 (1H,  d), 594.-95 (1H, d) 3 34( 2H, n)

Gty % i s .o gy it B ok, Fell m 3ides .
(o 2nd 2 &7 Taseh ,-sziﬁ h o 7 (4 3 5%@%-%3&?-@»%%@@%)%9
(8t s (on @ J@%}*%qufézeé*@%u(e%w"éﬂs%3 Aefgnd o,
(3h Dy 5%k 4 ,7;% J?éts‘*%n%a%ﬁ“%"s'@i’%ﬁ@fg’
(ﬂﬁ 4, E%hs%z" 42 (eH m Sy
s?i»a?’ﬁ&"%f%éﬁﬁ ) 3B e gﬁ%fH
,ﬁtﬁ*(ﬂg?s%? %F"ﬁo&s‘@f’(%“ . 320

8.
5

m, 3¢42 (2H, :

8.55 (1 H d)," 7.8

and 2.10 (2H,

(1H, m, 2.4-2715  5)

d), 8.15 (1H, &,_) y
21 N

8.40 (1H, d)

2.4-2.15(8H, 5,5

(1H, d), (7 80 H j, ; 7 ﬁbé%g_ g’?%‘k“ﬁa’?’?%
M, 2.05 (2H, gl %1 oy

2.35-2.15 (8H (1Eh 9, 8532 (2H, m)g: H d) 7.40

s e ek i @a@an%ﬁ%%g@w«éasw 2,
o ot ifin ookt
5.55 (1H, d), &-.%%H%Eﬁé'ga(qﬁ hﬁszﬁﬁ)-(%lﬁ?zﬁ“ " o521 ?gH i

d), 8.55 (1H,
and 2.15 (3H, 8.69 (1H, d), 8.52 (1H, d), 7.81 (1H, t), 5.85 (1H, t), 3.45 (1H, m), 2.71 (2H, i) and 25-
2.0 (H, m).

ﬁé .
49 8.9 (1H, d), 8.52 (1H, d), 7.82 (1H, 1), 7.35-7.15 (5H, m), 3.45 (2H, m), 2.79 (2H, m),
. 261 (2H, m) and 2.4-2.05 (8H, m).

50

8.38 (1H, m), 8.05 (1H, m), 7.59 (1H, m), 3.43 (2H, m) 2.5-2.1 (8H, m) and 2.40 (3H, s).

8.70(1H, d), 8.52 (1.H d), 7.83 (1H. 1), 7.4-7.2 (5H, m), 3.57 (2H, s), 3.40 (2H, m) and
2.45-2.2 (8H, m).

8.63 (1H, d), 8.50 (1H, d), 7.77 (1H f), 3.60 (2H, m), 3.42 (2H, m) and 2.5-2.2 (8H, m).

L]
p=3

8.71 (1H, d), 8.53 (1H, d), 8.10 (1 H, f), 7.90 (2H, m}, 7.38 2H, m), 3.45 (2H, m), 3.30 (2H,
m) and 2.4-2.2 (8H,m).

8.69 (1H, d), 8.53 (1H, d), 7.83 (1H, t}, 7.42 (1H, dd), 7.22 (1H, m), 7.09 (1H, 1), 3.50 (2H,
s), 8.36 (2H, m) and 2.45-2.15 (8H, m).

8.71 (1H, d), 8.52 (2H, m), 7.88 (1H, 1), 7.68 (1H, di), 7.54 (1H, d), 7.19 (1H, m), 3.73
{2H,s), 3.43 (2H, m) and 2.5-2.2 (8H, m).

8.70 (1H, d), B.52 (1H, d), 7.85 (1H, 1), 7.00 (1H, 5), 3.66 (2H, 8), 349 (2H, m), 2.70 (M,
s) and 2.45-2.15 (8H, m).

8.61 (1H, d), 8.52 (1H, d), 7.78 (1H, t), 3.33 (2H, m), 3.29 {2H, s), 2.5-2.1 (8H, m), 2.38
(3H, s) and 2.32 (3H, s).

8.70 (1H, d), 8.52 (1H, d), 7.83 (1H, 1), 6.74 (1H, d), 6.65 (1H, d), 3.65 (2H, s), 3.46 (2H,
m) and 2.45-2.1 (8H, m).

8.65 (1H, d), 8.50 (1H, d), 7.80 (1H, 1), 3.94 (?.H, s), .55 (2H, m) and 2.5-2.25 (8H, m).

8.65 (1H, d), 8.41 (1H, d), 7.80 (1H, dt), 3.44 (2H, m), 2.4-2.16 (8H, m) and 2.35 (3H, s).

2 8 8 &8 9 8. &8 & &8 8

g sag {ZH n;).784(1|-l 1), 7.10 (2H, m), 6.40 (2H, m), 3.34 (2H, m), 2.4-2. 15(8H m) and
,s



29 [in DS 8.79 (1H, brs), 8.70 (1H, d), 8.64 (1H, brs), 8.61 (1H,
d), 4.16 (2H, m), 2.7-2.6 (2H, m), 2.45-2.25(4H, n), and 2.15-2.0(2H, .
30 © 8.67 (1H, d), 8.49 (1H, d), 7.80 (1H, t), 3.79(2H, m), 2.4-2.15(6H,
m, 2.0-1.9 (2H, m and 1.09 (9H s). 33 8.69 (1H, d), 8.52 (1H, d),

7.82 (1H, t), WwoékMes m), 7.4-7.25 (SH, nm), 3.90 (1H m), 3. }a-rmmﬂh

3.65 (1H, d), 3.31 (1H, m, 2.5-2.0(8H m and 1.49 (3H m. 34 ~60
(1H, d), 8.50.(1H, d), 7.71 (1H, t) 746025 (5H m), 3.40 (1H m, 332

5.70 (1 o), Boack zsiﬁﬁﬂ;ﬁég‘; ooy ’2?4%%‘3 @“&”-%‘*9743%@ W3,
(1 9, 4.1 gH S e a;?h b, 3¢ ey, 2800 51 £k 856 il m 0

T ool o112 1H59g;g§ ;%%,%M s s St o r PR L1y o
PRLRRE- - N

?ia,G Ei)ZH 7n)84 Zeli %ﬁgﬁag;ggﬁ%&rﬂ (Q;hﬁ%m 'ﬁ);:i@l Nin r{:)lt'm gh m)"‘:z.%
G B (BT, S S
(3H s). 41 8. 62 d) 7.46 (1H,

5 1D 8 Al e g iyt s,
(1H m, 3.29 gdH, mo@nctn.?afs(imd)(ﬁtsm mﬂ%m(aﬁdéﬁs.ééhlﬂ GB).mfb(Eﬁ rh)l &le-

d), 7.81 (1H t), T728@&H/mp2452Li20 (6H, mf. 9 m, , 3.96 (1H,
s), 3.60 (1H w9, .@15(13.1d)t849(1ua)&7’¢(ﬂ1(tﬁhi45m aantisib.@ﬁﬂh)%nééw.zmﬂrﬂ)‘l
8.77 (2H, n), 8.16 (1H t), 3.32 (2H m, 1 (8 and 2.32 (3H, s).
45 . 9.02 (1Hnd), sih(&ﬂ c()ﬂd‘ﬁsml d)&éﬂmlrhasian &)&fais?tbaﬂ nd 2.4-2.05 -
(11H, n). 46 [in .72 and 8.62 (1H, 8 (1H, rr) 8.14 and

7.86 (1H, m, 239 i(.ﬁd'hHm),sfb(iQ ojlvtﬁo(m rﬂ} 11&29 rbﬁtb-zzus%?;) 8.65 (1H,

d), 8.58 (1H, d), 7.78 (1H t), 4.51 (2H, H m. 48 8. 69

(1H, d), 8.52 ¢dH, 8#5.a%s&ﬂddéd'(m.trh).750%7(&11&-1&:&))38&&5.7@% n}) 3.6 &nd/dl5s ( 2H,
dt) and 2.5- 2.0 (8BH,m)and29-1.8(88, 60 (1H, d), 8.52 (1H, d), 7.82 (1H t),

7.35-7.15 (5H, 741) , @651GH(B8.510H, o}, 720 ({1, 418 (2H, q), 3.41 (2H, m), 2.69 (2H.t}.2.48(2H
1), 2.4-2.05 (8H, m) and 1.27 (3H, 1).

75 8.76 (1H, m), 8.52 (1H, m), 7.88 (1H, m), 3.85 (2H, m), 3.01 (2H, 1), 2.8-2.2 (10H, m).

76 8.64 (1H, d), 8.51 (1H, d}, 7.80 (1H, t), 4.18 (4H, m), 3.60 (2H, m), 2.78 (2H, d), 2.45-2.05
(8H, m) and 1.36 {6H, m).

77 [in DMSQ] 8.89 (1H, d).862(1H d), 8.28 (1H, 1), 450(2H m), 3.48 (2H, d) and 2.85-
2.45 (8H, m).

78  8.88(1H, d), 8.51(1H, d).780 (1H, 1), 3.48 (2H, m), 2.64 (2H, m), 251 (2H, m) and 2.45-
2.0 (8H, m).

79 9.65(1H, d), 8.51 (1H, d),_779 (1H, 1), 3.91 (2H, m), 2.45-2.2 (8H, m) and 1.28 (6H, s).

8

8.55 (1H, d), 8.3 (1 H. d) 7.45 (1H, 1), 3.35 (2H, m), 2.4-2.1 (8H, m) and 2.3 (8H, s).

8.89 (1H, d), 8.52 (1H, d), 7.81 (1H, 1), 3.85 (1H, m), 3.0 (1H, m), 3.50 (1H, q), 2.5-2.1
(8H, m) and 1.51 (3H, d).

8.81 (1H, d), 8.71 (1H, d}, 7.92 (1H, 1), 7.6-7.35 (5H, m), 7.25 (1H, dd) 4.80 (1H, dd), 4.61
{2H, m), 4.49 (1H, dd) and 2.55-2.15 (8H, m).

?2!7"9 (2)H, m), 7.99 (1H, 8), 7.6-7.85 (5H, m), 3.75 (2H, m), 2.55-2.2 (6H, m) and 2.05-1.85
, M),

8.55 (1H, m), 8.40 (1H, m), 7.55 (1H, m), 7.23 (1H, dd), 4.80 (1H, dd), 4.58 (1H, m), 4.49
(1H, dd), 2.6-2.1 (8H, m) and 2.39 (3H, §).

8.64 (1H, d), 8.52 (1H, d), 7.70 (1H, 1), 3.91 (1H, m), 2.55-215 (8H, m) and 1.52 (EH, s).

®
b

& & 2 8 B

919 (1H, d), 8.90 (1H, d), 8.31 (1H, 1, 7.24 (1H, dd), 482 (1H, ddl), 4.63 {2H, m), 4.51
(1H, dd), 4.44 (2H, @), 26-22 (8H, m) and 1.43 (3H, ).



2.61 (2H, m and 2.4-2.05 (8H m . 50 8 39 (1H m), 8.05 (1H, m), 7.59
(1H M, 3.43 (2H m 2.5-2.1 (8H m) and 2.40 (3H, s). 51  8.70 (1H d),
8.52 (1H, d), 7.83 (1H, t) 7.4-7.2 (5H, m), 3.57 (2H, s), 3.40 (2H, ) -and
2.45-2.2 (8H, m. 52  8.63 (1H, d), 8.50 (1H, d), 7.77 (1H t), 3.60 (2H,
M, 3.42 (2H, woeehishe2 5-2.2 (8H, m. 53  8.71 (1H, d), 8. 5SReydkbeniis
8.10 (1H, t), 7.90 (2H, m, 7.39 2H m), 3.45 (2H, m), 3.30 (2H m and
2.4-2.2 (8H, m. 54  8.69 (1H, d), 8-58& (1H, d), 7.83 (1H, t) 7.42 (1H,
dd), 7.22 (1H, m), 7.09 (1H, t), 3.50 (2H, -s), 3.36 (2H, m) and 2.45-2.15

(8H m. 55  8.71 (1H, d), 8.52_(2H 7.86 (1H, t), 7.69°(1H, dt),
7.54 (1H, d), 7.19 (IH, ny, 3.73 éﬁ%&l@f{% 743 (2H, ) and 2.5-2.2 (8H ).
56 8.70 (1H b emfisBSble bk is3.66 (2H, s),
3.49 (2H, rr§ 2. 70’?‘?%?#”1) anc 2. A5-0 15 (8H rr)E“H@i w}%alh(lH d§ )
(1H, . d) 7&mmva§meny&mnpnmthmm&mahgnid nguigable fosH, m), 2.38
3H, nd_2.32 (3H, 58 8.52 (1H d), 7.83 (1H t
gs 74 (1I—fa B“%’&’R"iﬁ &d‘f “?‘%‘?qféﬁ‘{’%fn"?l%"t‘?ﬂ“&% and 2. 45- 2(1 (8H)

. 865(1H d), 8.50 (1H, d). 7.80gf wa,g) 3.94 (2H, s), 3.55 (2H,

m) and 2.5-2.25 (8H, m. 60 8.65 (1H, d), 8.41 (1H, d), 7.60 (1H, dt),
3 44 (2H r@omnoundﬂqb (8H, m and 2.35 (3H25§). 61 8.69 (2H, m), 7.84

H, 40 (2H, 3734 (2 7 2.4-2.15 (8H, d
Lo (3H %‘?N*’&@B%E‘F?%gf | " (225 ™ ¢.15 (8K m an

PCT/GB%/OJcﬂﬁumd bedzenenefulptiongeH, d) 25(1H d), 8.05 (1H, m), 4.74
(1H d), 431 d 3.94 (2H, q), 3:40(2H, 2.5-2.2 (11H, m and 1.44
(3H t)10 3AR° QleH 11 q), 899(1H d), 87Q39(1H t), 3.37 (2H m,
2.69 (3H, s), 2.45-2.15 (8H, M@? 64 8.76 (1H d), - 8.62
(1H, d), 7.94 (1H m), 3.34 (2H , 1H, s) 2.45-2.15 (8H, m and
2.35 (3H, s). 6’Blis BﬂuMs%Wle@nMcbﬁbbﬂ@wﬁc&ﬁ (1H m,

7.71 (1HD, 7. 65 and. 5 . 4.91 and
4.76 Ele ripadily ﬂ%&w&émﬂelﬂmpﬂan 38“‘?"&]7?% m and ?n73
and 12 (3Hpraslag “5’9’”1 (HE bobektirasdbas the Rillowite dolupbsiifest 111 ), 37? Y
r’r): 1.0% (3H, d) and O. 91 (3H "d). 67 S%Weégm d), 8. 5’2 (1H d), 7.81

(1H ), 3 Ehupqands 3 35 (2H s) and 2.5-g4 (8H m.

SYNPERONICNPI3 60
Calcium dodecylbenzenesulphonate 40
AROMASOL H | 40.0

20 EXAMPLE 89

This Example illustrates an emuisifiable concentrate composition which is readily
convertible by dilution with water into a liguid preparation suitable for spraying
purposes. The concentrate has the following composition:

% Weight
25 Compound No.9 10
SYNPERONIC OP10 30
Calcium dodecylbenzenesulphonate - 2.0
AROMASOL H 94.0
' EXAMPLE %
"3 This Example illustrates a wettable powder composition which is readily

conv_ertible by dilution with water into a liquid preparation suitable for spraying
purposes. The wettable powder has the following composition:



68  8.69 (1H, d), 8.52 (1H, d), 7.81 (1H, t), 4.20 (2H, m, 3.61 (1H m),
3.49 (1H, m), 3.23 (1H, q), 2.45-2.0(8H, m), 1.31 (3H, d) and 1.29(3H, t).
69  8.50(1H, d), 8.35(1H, d), 7.7-7.5(2H, n), 6.40(2H dd), 625 (1H, dd),
4.70(2H, m, 2.6- 25(2H m 2.45-2.20 (6H, m. 70 8.51 (1H, d), 8.49

1H, d), 7.70 452H 2.6-2.5 (4H d 2.4-2.2 1
( ) (g.agg}s% 4 ( m, (4Hm an @émmnz;

8.70 (1H, d), 7.85(1H, t), 4.25(2H, m) and 2.6-2.2 (8H, m.
72 8.29(1H, d), 8. 10(1H d), 7. 90(1-Hszr’r-'} 4.15(2H, m 2.6-2.25 (8H M .
73 8.75,8.65 and 8.50(1H, n), 7.90 and 7.80 (1H, n), 3.80 and 3.70(2H,

n, 3.6 and 3.5 (3H, m) and 2.7-1.8(8H, .%WF! 8.65(1H, d), 8.51 (1H,
d), 7.80(1Hgg %pm 142H. 0), 3.41 (2H, ;_?QQ(ZH t), 2.48 (2H, t),
- 8 76

2. 4-2.05( 8H, 7(3H, t). 75 1H, m), 8.52 (1H, r‘r)

7.98( 1H, rr)SilBa85(2H m, 301'(2H t), 2.8-250 (10H, m. 76 8. 64(18H,
d), 8.51 (1H,:. 7 Pil%H 18(4H m, r31“&\/5%, M, 2.78(2H, d),
2.45-2.05 ( (6H .77 [i O 8.89 (1H, d), 8.62 (1H,
d), 8.29 (1 3. 48(2H, d) and@.85- 2.45(8H, m). 78

8. 69 (1H d), lﬂ?‘i‘ > 7.80 (1H, t), -3.46(2H, m), 2.64(2H m), 2.51(2H,
m and 2. 45Kaﬁhxﬂ¢8H n'). 79 9.65 (1H. d)438.51 (18H, d), 7-79(1H, t),
3.91 (2H, m), 2.45-2.2(8H, rr) and ) 80 8.55(1H, d), 8.3(1H,
d) 7.45 (1H t), 3.35(2H m), 2. 4-%3m and 2.3 (3H, s) 81

8.69(1H d), 8. ﬁ‘Bis ,ml?su&&sﬁrbhame Emﬁﬁdsiuomwh:cmﬁﬁé&lj m, 3.50
(1H, q), 2521 and151(3H . 8, 81 d), 8.71 (1H,
d) 7 92(1H°°’%"Pm WWWWQ@%WH}"O%"B@P% SPWB 4.61 (2H,

, J(2H, m, 7.99(1H t),
7 6-7 ?? 5“‘@9&'3 2"%‘@#““3‘@‘5‘5%?8‘?@%"“‘8% "05-1.85 (2H, m). 84
8. 55(1H n) 8.40(1H, m, 7.55(1H m, 7. Z%Mmghtdd) '4.80(1H, dd), 4.59
(1H, m, 1H. . .dd 2 6- 2. 1(8H n and 2.39(3H, s). 85 8.64(1H, d),
‘ﬁ""?‘&q )” 3.91 (1H m, 2.53%15 (8H m and 1.52(6H s).
86 9. 196 Miumdﬂgm;m mﬁaH d), 8.31 (1H, ts9 7.24 (1H, dd), 4.82 (1H,
dd), 4. 63 (2H 4 1 (1H dd), 4.44(2H, q), 2.6-2.2 (8H, n) and 1.43(3H,
t). P@W
PCT/ GBQ%Olié&hﬂeGl - EXAIVPLE 87 This Exanpbg_ol | lustrates an enul sifiable
concentrate conposition which is
EXAMPLE 92

This Example illustrates a wettable powder composition which is readily convertible
by dilution with water into 2 liquid preparation suitable for spraying purposes. The
wettable power has the following composition:

20
% Weight
Compound No.21 - 40.0
Silica 400
~ Calcium lignosulphonate 5.0
25 Sodium lauryl sulphste ' 20
Kaolinite - 13.0
 EXAMPLE 93

This Example iﬂusﬂates-adusﬁngpowderwhichm_ayheapplieddirecﬂy to
plants or other surfaces and comprises 1% by weight of Compound No.25 and 99%
30 by weight of talc. '



readi |y convertible by dilution with water into a liquid preparation
suitable for 5 spraying purposes. The concentrate has the foll ow ng

conmposition: % Wei ght Conpound No. 1 25.5
SYNPERONI C NP13 2.5 Cal cium

dodecyl benzen%gsgpﬁgat e : 2.5 10 AROVASOL H PCT/GB96/01151
70 EXAMPLE 88 Thi's anple illustrates an enul sifiable concentrate

conposition which is readily converti bl-e6by dilution with water into a
liquid preparation suitable for s i rposes. The concentrate has the
foll owi ng conposition: 15 WEEBH : % Wi ght
Cormpound NO. 5 g Fﬁa%leinusu'atesaconcenuatedhqﬁa' formmyaNCh Siibdble £4°13 |

6.0 Cal ci um dod'Ie‘l}:l§/ erizenesul phonat e .. 4.0 AROVASOL H
40.0 20  application by ultra Jow volume techniques@ftepwmixingzwithy paraffipic ilpents. i | | ust r at es
an enmul sifiable concentrate conposition V\/niqg é%]treadi |y convertible by
dilution with water into a liquid preparation I'tabl e for spraying

purposess Thempeim@NG.2%t e has the fol | owi ng e@oposi tion: % Vi ght 25
9

Conmpound No. 1.0 _SYNPERONI C OP10

3.0 Cal ci unSQBLVES§PROAzenesul phonat e 109 o AROVASOL H

94. 0 EXAMPLE 90 30 Thi s Exaw.t@gtrat es.a wettabl e powder
conposition which is readily convéertible by dilution with water into a

li quid prepar at This Exatipple ihustrites a concenpiated liquidfosmdationisuitabletfonbl e powder has
the foll ow ng_conpositiqQn: WO 96/ 37494 . . . . A~
PCr/ CB96! 0 1PPlcancs by pitlow i@h@‘&ﬁ%ﬁﬂﬂ#&%ﬁb’”@g with paraffinic diluents.

35.00 Si L ca '%ngmo Sodi um | i gonosul phonat e
- Comﬁound No.33 _ 25.0
SOLVESSO 200 75.0

EXAMPLE 96 :
This Example illustrates a concentrated liquid formulation suitable for
15 application by ultra low volume techniques after mixing with paraffinic diluents.

% Weight
Compound No.37 10.0
SOLVESSO 200 90.0
_ EXAMPLE 97
20  This Example illustrates a liquid formulation suitable for application (undiluted) by
uitra low volume techniques. |
_ % Weight
Compound No.41 - ' 15
25 Cotton seed oil ' _ 50
SOLVESSO 200 35
EXAMPLE 98

This Example illustrates a capsule suspension concentrate which is readily
convertible by dilution with water to form a preparation suitable for application as an
30 agueous Spray.
% Weight
Compound No.45 100



5 Sodium | auryl sul phate 2.0 Kaolinite

43. 0 EXAMPLE 91 This Exanple illustrates a wettabl e powder conposition
which is readily convertible by dilution with water into a liquid .
preparation suitable for spraying 10  purposes. The wettable powder has the

fol | ow ng canpQgd (ﬁﬂm % Wei ght Conpound No. 17 PCTIGBY6/01151
1.0 Sodiumlignosu nat e . 5.0 Sodium | auryl
sul phat e ' 2.0 15 Kaol i nigae-

92.0 EXAMPLE 92 This Exanple illustrates a wettable powder corrp03| t| on

whi ch is read\iylbeaarnpsplven (@ ARAMASALAD wi th 3ter into a Iiquid
preparati on fdileadiiSsdcpinal’ @Yi Ng purposes. Thegwettabl e power has the
foll owi ng conposition: ™20 % Wi ght Conpound No. 21

40.0 Silica Ethylenediamine 29.0 Cal cium |ignosul phonat e

5.0 25 Sodi | 2 ul phat e 2.0 Kaolinite

13.0 EXANPLE%W%%”E@ anple illustrates a dus%?ng powder whi ch may be’
appl i ed disr e®ehténit® Pl ants or ot her surfaces pgd conprises 1% by wei ght of
Conpound No. 25 and 99% 30 by wei ght. of talc. WO 96/ 37494

PCT/ GB96/ OllﬂlﬁmﬂeMﬁEMﬁThl s Exanple &}l ustrates a concentrated
liquid fornu jon suitable for application %?%ultra | ow vol une techni ques

after mxing Wwth paraffinic diluents. % Wig 5 Conpound No. 29
90. 0 SOLVESSO 200 EXAMPLE99- 10.0 EXANVPLE 95

This Example illustrates a capsule suspension concentrate which is readily
10  convertible by dilution with water to form a preparation suitable for application as an

agueous spray.
% Weight
Compound No.49 . 1.0
Alkylbenzene soivent (e.z. AROMASOL H) 10.0
15  Toluene di-isocyanate 30
Ethylenediamine 2.0
Polyvinyl alcohol - 2.0
Bentonite : 15
Polysaccharide (e.g. KELTROL) 0.1 .
20 Water 80.4
 EXAMPLE 100
A ready for use granular formulation: - .
% Weight
Compound No.4 : ' 0.5
25 SOLVESSO 200 | 02
nonylphenol ethoxylate '_ 0.1
(eg Synperonic NP8) |
Calcium carbonate granules 99.2
"(0.3-0.7mm)
30 | EXAMPLE 101

An aqueous suspension concentrate:
% Weight



This Exanple illustrates a concentrated liquid fornulation suitable for
application by ultra | ow volume techniques after mxing with paraffinic

di luents. 10 % Wei ght Conpound -
No. 33 25. 0 - SOLVESSO 200

75. 0 EXAMPLE wWodbsmesexanpl e illustrates a concentrated |i qui ¢creposbasi on
suitable for 15 application by ultra | ow volune techni ques after m xing
with paraffinic diluents. % Wi ght ConpoAd- No. 37

10. 0 SOLVES 0.0 EXAMPLE 97 20 This

200
Example il M%Nﬁsl iquid fornul ation sui Bie for appli-cation
(undi | ut ed) Kaylididet r a | ow vol une techni ques. $5¥éi ght Conpound No. 41

15 25 Cott n seed oi | 50 SOLVESSO 200
35 EXAMPLE illustrates a capsﬁﬂe suspensi on concentrate
which is reggh ad! € by dilution with gater to forma preparation

sui tabl e for plicati n as an 30 aqueous spray. % Wei ght Conpound No. 45
10.0 YO (eg/Synpeganic NP 8)
PCT/ GB96/ 01151 ] 6& ]AI kyl benzene sol vent (?QB AROVASCOL H) 5.0

Tol uene di - Et hyl enedi am ne
2.0 Pol yvi ngkntaaigohol . 2@.-0 5 Bentonite
1.5 Pol ysaccharide (e.g. KELTRQOL) 0.1 Vater
76. 4 EXAVPLPolysacaharide egdéaltral) i | | ustrates a cdpbul e suspensi on concentrate
which i's reggilicide (eg Proxel: Proxel 0.1
10  is aregistered Trade Mark)
Water : 63.3
EXAMPLE 102
A ready for use dust (D.P.) made from a concentrate
Concentrate:
1S % Weight
Compound No.12 10
Silica ' 20
Magnesium Carbonate 70

20  Dust Example containing 1% active ingredient:

Above concentrate . 10
Talc RS
EXAMPLE 103
. This Example illustrates a ready for use granule formulaton.
. _
% Weight
Compound No.16 ' .5
) Synperonic NP8 . 2
. Pumice granules (20/40 BS Mesh) 93 .
30 EXAMPLE 104

This Example illustrates a water dispersible granule formulation.
% Weight



10 convertible by dilution with water to forma preparation suitable for
application as an aqueous spray. % Wi ght Conpound No. 49

0 Al kyl benzene solvent (e.g. AROVASOL H) - 10.0 15 Tol uene
di -1 socyanate ) 3.0 Et hyl enedi am ne
2.0 Pol yvi nyl wbeghabs : 2.0 Bentonite PCI/GB96/01151
1.5 Pol ysaécharide (e.g. KELTRQOL) ‘ 0.1 20 Wwater .
80. 4 EXAMPLE 1Q0 A ready for use granul ar€§ornul'ation: % Wi ght Conpound :
No. 4 0.5 25 SOLVESSO 200
0.2 nonyl phefiomPamdNg 2% e | 0.1 (eg Synperonic NP8)
Cal ci um car bgiigd € gr anul es 9952 (0.3-0.7 mm 30
EXAMPLE 101 An_aqueous, suspensi on concentrate; 9% Wi ght WO 96/ 37494
PCT/ GBQG/Ollmggmsﬁﬁ%und No. 8 10 5.0
Kaolinite 15. @ Sodi um |i gnosul phonate
3.0 nonyl phen u?ﬁxo)((:Wsu{phosuccmate Q 1.5 5 (eg Synperonic NP 8)
pr opyl enes gl Sedibm acetate 10. Q0Bentonite
2.0 Pol ysacchar| de, (m% Keltrol) : 0.1 Bactericide (eg Proxel;
Pr oxel S a regi stered Tr 88e Mar k)

EXAMPLE 105

This Example illustrates the insecticidal properties of the compounds of Formula I. The
_ activity of the the compounds of Formula I was determined using a variety of pests. The pests
10  were treated with a liquid composition containing 500 parts per million (ppm) by weight of the
~ compound unless otherwise stated. The compositions were made by dissolving the compound in
acetone and ethanol (50:50) mixture and diluting the solutions with water containing 0.05% by
weight of a wetting agent sold under the trade name "SYNPERONIC" NP8 until the liquid
composition contained the required concentration of the compound. "SYNPERONIC" is a
15 Registered Trade Mark. o
The test procedure adopted with regard to each pest was baslcally the same and -
comprised supporting a number of the pests on a medium which was uspally a substrate, a host
plant or a foodstuff on which the pests feed, and treating either or both the medium and the pests
with the compositions. The mortality of the pests was then assessed at periods usually varying
20 from two to five days afier the treatment.
The results of the tests against peach aphid (Myzus persicag) are presented in Table IL.
‘The results indicate a grading of mortality.(scom) designated as A, B or C wherein C indicates
less than 40% mortality, B indicates 40-79% mortality and A indicates 80-100% mortality; *-
indicates that either the compound was not tested or no meaningful result was obtained. In this
25  test Chinese cabbage leaves were infested with aphids, the infested leaves were sprayed with the
test composition, and the mortality assessed after 3 days.
Information regarding the pest species, the support medium or food, and the type and
duration of the test is given in Table IIL. ‘The pest species is designated by a letter code.



Wat er ' 63. 3 EXAMPLE 102 A ready for use
dust (D.P.) nmade froma concentrate Concentrate: 15

% Wei ght Conpound No. 12 10 Silica

20 Magnesi um Car bonat e 70 20 Dust Exanple

cont ai ni ng 1% =waigewPaogngr edi ent: Above concentrate PCT/GBY6/01151
10 Tal ¢ ‘ 90 EXAMPLE 103 Thi s Exanpl e

illustrates a ready for use granul e form#?aton. 25 % Wi ght ConpoundNo. 16
5 Synperoni c NP8 2 Pum ce granul es (20/40 BS

Mesh) 93 30 TABLEQ EXAMPLE 104 This
Exanple illustrates a water dispersible granule fornulation. % Wi ght WO
96/ 37494 _ PCT/ GB96/ 01151 -
66 - Conpouf@mpd 2Bcore  Comp’d  Score  Comp'd5 Sidré ca Comp’d  Score

5 Sodi um |i ggpsul phonat e No 10 Sodi um,

di oct yl sul phosucci nat e . 55 %odl um acet ate

10 Montnsrillonite powder 65 EXAMPLE 105 Thi s Exanpl e
illustrates _the insecticidal pr opertl es of the conpounds of Forrmula |I. The

activity of lthe theAcompourks of Fé¥nula |3was det@rnined 4ising aAari ety
of pests. TRe pests,10 wer treat W th z liquid corrp05|§| on containing
500 parts pér milli'on (ppm) by wei ght of the corrpound unl ess ot he se
stated. The9conposiAi ons wdle made Ay di ssdlving tAe conpa2nd i n getone
and et hanol ,£50: 50),m xture and diluting t solutions wth water

cont ai ni ng 6§ 05% b 914 A tl]g A l% c

C 18 A 19 - o 20 c

21 A 2 A 23 A 24 A

25 A 26 B 27 A 28 c

29 B 30 A 31 o 32 A

33 A 34 A 35 A 36 A

37 A 38 A 39 c 40 A

41 A 42 A 43 A 4 A

45 C 46 A 47 A 8 A

49 A 50 A 51 A 52 o]

53 A 54 A 55 A 56 A

57 A 58 c 59 A 60 A

61 A 62 A 63 C 64 A

65 c 66 c 67 A 68 A

69 A 70 A 7 A 72 A

.73 o 74 A 75 A 76 A

77 A 78 A 79 A 80 A

81 A 82 A 83 A 84 A

85 A 86 A 87 . A 88 A

i 89 . C 90 A 91 A 92 A

, .93 A 94 c 95 A 96 A

| 97 c 98 A 99 A 100 A

101 - A 102 A 103 A 104 A

105 B 106 A 107 A 108 A
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wei ght of a wetting agent sold under the trade nanme "SYNPERONI C' NP8 until
the liquid conposition contained the required concentration of the
conmpound. "SYNPERONIC' is a 15 Registered Trade Mark. The test procedure
adopted with regard to each pest was basically the sanme and conpri sed
supporting a nwgRkIRl the pests on a nedi um which was usual | ycyeBebea£rt €,
a host plant or a foodstuff on which the pests feed, and treating either or
both the nedium and the pests with the em#esitions. The nortality of the
pests was then assessed at riods usually rying,20 fr two tqQ five
days after 408 treathent. Tfn@ results of tﬁiflt est'sAagai ns?ﬁ%eabh hi d
(Myzus persipgge) ape presepfqed in glable I35 The - rgsults imgi catepg grading
of nortality (score) designated as A, B or C wherein C indicates | ess than
40% nortal i tii7 B i né cates M8 79% rbrtal i t y1%nd A Andi cat d2080- 1089
nortality; "4, indigates th eithef the c ound yas not sted gr no
meani ngf ul rlaéult \/\2‘5 obtaiMéd. In“this ZSQE?est i nese clggbage aves
were infestggswi th aphids, idge infasted | eagps were sprayd@8wi th tahe test
conposition, and the nortality assessed after 3 days. Inforpmation regarding
the pest spd@Pes, tHe suppold® nedi ¥t or foddl and Bhe typd3ind dufation of

the test is lggven i A Table {44 . They pest sgggies i g designaged byca letter
WO .

code. . [ 37494 _ )
PCT/ GB96/ 01181 - 67C TABLEI3® ConAd Scodd9 AConp' d 140 Scoré
Comp' d Scqr Copp' d ore No : No
o T A = KO Wz A 44)° A,
A 445 A AS 146 A 147. 6 A Q48 B 7
C9 A 10 A 11 A 12
A 13 1649 A 14 150 A 151 15 A AS2 A 16
C 17 18 19 20
Y 1‘§i A 3515 ﬁ; 155 20 A 256 a 20
A 25 187 C 26 158 . 159 27 A A60 A 28
C 29 30 33 A 4 A
35 A1 A gg 182 aGy 63, C 33 A A
39 G65 A 40 166 AAl 167 A A 448 A A
43 A 44 A 45 C 46 - A
47 - A69 A 28 110 ABg 171 Ao A 932 A A
51 A3~ A %2 114 Ca 175 A 176 A
177 A 178 A 179 A 180 A
181 A 182 A 183 A 184 A
185 A 186 A 187 o] 188 A
189 A 190 - 191 A 192 A
193 A 194 A 195 A 196 A
197 A 198 A 199 A 200 A
201 A 202 A 203 A 204 A
205 A. 206 A 207 A 208 A
209 A 210 A 211 A 212 A
213. A 214 A 215 A 216 -
217 A 218 A 219 - 220 A
221 A 222 C 223 c 224 -
225 A 226 - 227 A 228 A
229 A 230 A 231 A 232 A
A - 234 A 235 A 236 - A )

233



J>J>J>J>'UJ>J>J>J>J>J>J>J>J>J>J>J>J_>J>U"

3 A o4 Al‘hls Sheet Has Beéﬁ{e laced 56
57 A 58 - A 60
61 A 62 IIIIH Il C 64 .
65 C 66 A 68 .
69 A wooezr494 70 A 71 A PCTIGBIGMISI
73 C 74 A . 75 A 76
77 78 A -6~ 79 A 80
81 82 A 83 - A 84
85 é’ -~ A g 238 A 239 g7 A A240 A gg
89 A 9 200 A 243 91 A A245 A 92
93 A : 94 C 95 A 96
97 s6 A 08 247 A 248 09 A A249 A 100
10% 102 103 A 104
105 @so A et é 252 197 A A233 A Jos
WO 96/ 375004 A 255 A 256 A 257 A
/(3896/01151 - - 109 A 110 . 111
A B 113259 V.9 260 114 A A261 A 115
1 A 117 Ax 118 A 119
1%% A N 101283 Fal 264 15, A _ 7265 A 153
1266 A A 125267 AA 268 126 A " C269 A 127
- 1 A 129 A 130 A 131
A 1@ Ap33 271 A A M3, A A 273 Aj35
A - A C 137275 A 276 138 A A277 A 139
A 140 A 141 A a0 A 143
A 1928 A A 145279 PA 280 146 A A281 A 147
A B 149 A 150 A 151
A i@ A\ 153283 A 284 15, A 283 A 55
A 1756 A A 157287 A 288 158 A A289 A 159
A 1 A 161 A 162 C 163
C 1%2’ A A 165291 A 292 166 A A293 A 167
A A A 169905 A 170 B 171
A 172 A 173 A 26 17, A £ 297 A 175
A 1288 A A 177299 AA - 300 178 A A301 A 179
A A 181 A | 182 183
A ) A 7 181303 A 30192 a Asos -
306 - 307 - 308 - 309 A
310 A 311 A 312 A 313 A
314 A 315 A 316 A 317 A
318 A 319 A 320 A 321 A

In tests against tobacco budworm (Heliothis virescens, larvae) the following compounds scored A
or B. . ' |
Compounds 2, 8, 14, 18, 23, 66, 72, 95, 99, 102, 104, 120, 131, 156, 169, 170, 227, 229, 231,

5 234,236, 243, 260, 262, 270, 274, 312.
In tests against root knot nematodes (Meloidogyme incognita) the following compounds scored
AorB. o | |

. Compounds 36, 55, 71, 77, 94, 99, 120, 160, 207, 233, 237, 238, 253, 257, 271, 312, 317, 318.
' In tests agginst red spider mite (Tetranychus nrticas) the following compounds scored A or B.
10 Compounds 12, 13, 22, 23, 25, 34, 37, 39, 47, 53, 63, 64, 66, 87, 90, 99, 101, 106, 120, 135,
142, 186, 193, 195, 199, 201, 207, 208, 236, 237, 239, 245, 247, 249, 280, 283, 310 to 321.

THIS SHEET HAS BEEN
REPLACED




185

189
193
197
201
205
209
213
217
221
225
229
233

J>'_,\>JJ>J>J>J>' >"">>>>>>>
\‘

N N
CD>0'I
(6] (0]

A 270

N
>\|
N

283
292
301

- 306
310

A
251

260
269
278
A

287
296
305

A
314

A 186 A 187 188
A 190 - 191 A 192
A 194 A 195 A 196 -
A 198 - A 199 A 200
ANO 9637494 202 A 203 A PCT/IGBY6/61i51
A 206 A 207 A 208
A 210 A =70 - 211 A 212
In gsts against W%M&g!ﬁgﬂ the followiné %énpounds wer_é particularly effe%‘é%:.
Coﬁnpounds 33, 34.233,256, 64, 68, 69‘, 70, 72, 74, 76.212381, 90, 93, 9@.'227 to 275. ggg
230 231 232
236
VO 96/ ﬂﬁ&l‘m‘%‘b‘f"%ﬁ ”mﬁ’ewg“&ﬁ;"”ﬁ“‘“ﬂb"m‘%g 241
242 243. 245 A 246 |
A 248 A 249 A 250 A
252 A 253 A 254 A 255
A 257 A 258 A 259° A
261 A 262 A 263 -A 264
A 266 A 267 A 268 A
A 271 A 272 A 273
A 275 A 276 A 277 A
279 A 280 A 281 A 282
A 284 A 285 A 286 A
288 A 289 A 290 A 291
A 293 A 294 A 295 -
297 A 298 A 299 A 300
A 302 A 303 - 304 A
- 307 - 308 - 309
A 311 A 312 A 313 A
315 A 316 A 317 A



318 A 319 A 320 A 321 Aln
tests agai nst tobacco budworm (Heliothis virescens, |arvae) the foll ow ng
conmpounds scored A or B. Conpounds 2, 14, 18, 23, 66,72,95,99, 102, 104
120, 131, 156, 169, 170, 227,229, 231, 5 234, 236, 243, 260, 262,270, 274,
312. In tests wodemsbd4 I 00t knot nemat odes ( Mel oi dogyne i ncognlm)cjgbmlsl
fol | owi ng conpounds scored AorB. Conpounds 36, 55, 71, 77, 94, 99, 120, '
160, 207, 233, 237, 238, 253, 257, 271,-382; 317, 318. In tests against red
spider mte (Tetranychus urticae) the follomnng conpounds scored A or B. 10
Conpounds 12, 13, 22, 23, 25, 34, 37, 39, 47, 53, 63, 64, 66, 87, 90, 99,
101, 106, 120 135, 142 186, 193, 195, 199, 201, 207, eAy, 236, 237, 239
245, 247, - 249, 28Gf 283, 310 to 321. H WD 96/ 37494 |

PCT/ GB96/ 01151 - 7D - In tests agalnsﬂ Wi tefly (BemesiM_tabaci) the
foll ewi ng conpoundd_were particul arl fective. Co un

33, 34, 36, 56, 64, 8, 69370, 72, 74, 76, 774 81, 9P, 93, 99, 227 tfp 279} The chem cal
formul ae referr d toflin the precedi cription ar ut bel ow. VIO
96/ 37494
PCT/G896/01151 -

- R )] (n) () o N
N [err] ﬁ of fornmula (R): [@N]. WnerelnﬁQ[err] represents a
group of fornu a (ﬁo A) [err] where each of W X, Y and Z Z represents
either a group CR or the nitrogen atom provided that not nore than two of
W X, Y and Z represent the nitrogen atom and where each R present is

S ot - R
! \
) 6 Z’ (V) | (V1)
CN o i CN
'i' R® | R®
N | r!| '
Vil Viii
(IX)
CN - | |
. CH3 .
R-CHyCN (X Q i) N oy |
cH3 _ -
. cl
R, _W_
(X - BN
' YT e
i . X\Y/
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| ndependent|y sel ected from hydrogen and hal ogen atons and cyano, am no,
hydr azi no, acyl am no, hydroxy, alkyl, hydroxyalkyl alkoxy hal oal kyl ,
hal oal koxy, al kenyl, all enyl oxy, alkoxyalk; : ar-boxylic acyl ,
al koxycar bonyl, aryl and heterocyclyl grou prising up to
6 carbon atons,waRgzyberein Rlerr] represejts hy.EBgmmEmr cy PCOGCBo/E5IUP
sel ected fromal kyl, aryl, heteroaryl, aralKky B <Y | alkenyl
ar al kenyl , al kynyl, al koxycar bonyl , alkahé@urfonyl arenesulfonyl
al kanyl oxycar bonyl , aralkyloxycarbonyl aryloxycarbo

‘car banyl or dithiocarboxyl groups, sald groups conpri si
carbon atons, said groups being optionalJLAIMBStitute amg &;“ﬂmmm
substituents selected from hal ogen, cyano, carboxyl, asyl *
car banyl, al koxycarbonyl, al koxy, al kyl enedi oxy, hydroxy, nitro, hal oal kyl,
al kyl, amno,j, acy{gﬁhgﬂndbﬂkﬁﬁﬂgaynd phosphonat o groups; and acid addition
salts, quaternary ammonium salts and N- oxi des derived therefrom provided
that Rlerr] cannot be phenyl when R[err}fis benzyl . 2. A conpound
according to claiml wherein R err] repdesents a hal o substituted phenyl,
pyridyl or diazinyl group. 3. A conpgMyd according to claiml where
Rlerr] represents an optionally hal ogg _ substituted phenyl group
or an optionally hal ogen substituted , pyrlda2|nyl or pyrazinyl
group and Rl err] represents hydrogen,ﬁ ') er%] al kyl , al kenyl, al kynyl,
phenyl, benzyl, pyridyl nethyl, thienyln ﬂazolylnethyl group whi ch
may be optlonally substituted Wwith og re al kyl, al koxy,
alkoxycarﬁonyl cyano, optionally SubStItd?Ed al kane sul phonyl groups or
hal ogen atons; and acid addition salts thereof. 10 4. A conpound accordi ng
to claiml mhereln Rlery] is a halo-substituted pyridyl group. 5. A

- conpound accor di | mprsents a-grewn of fRIAR (A) s a” hydrogen or hal oal kyl |

hal oal kenyl or haloaralkyl group.g 15 GML A conpound according to claim 4

wherein R err] is a hal oal kyl or group. 7. A conmpound
according to claim6 wherein Rlerr] |s a f|l uoroal k§™ or f1 uoroal kenyl

group. 20 8. A conpound accordlnggL&”52a|n14 where Rerr] is a
5- hal opyri d-3-yl group. 9. A conpoun cording to claim8 wherein R err]

is fluoroethyl, difluoroethyl or trifluoroethyl. 25 - 10. An insecticidal
acaricidal and nuhameaclddWcKn’h’asdﬂ amiZorrprl sing an insecticidally,

2r:{hfaquly oA nemat.i ci Iy ef(ﬁg e“@%ﬁﬁgt of a Cﬁ%g nd accoidl
nemat ode pests aw,aglwmzmbm the nitrogen atom and where each R present is mdependently_
selected from hydrogen and halogen atoms and cyano, amino, hydrazino, acylamino,
hydroxy, alkyl, hydroxyalkyl, alkoxy, haloalkyl, haloalkoxy, alkenyl, alkenyloxy,
alkoxyalkenyl, alkynyl, carboxylic acyl, alkoxycarbonyl, aryl and heterocyclyl groups,
15 sﬁdgmmpsconmﬁﬁngupu:ﬁcmbbnaummaandv&mnﬁnﬂ?nqnunmslwdnmpnur
" cyano or a group selected from alkyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl,
aralkenyl, alkynyl, alkoxycarbonyl, alkanesulfonyl, arenesulfonyl, alkanyloxycarbonyl,
aralkyloxycarbonyl, aryloxycarbonyl, beterocyclylalkyl, carbamyl or dithiocarboxyl
groups, said groups comprising from 1 to 15 carbon atoms, said groups being
20 optionally substituted with one or more substituents selected from, halogen, cyano,
carboxyl, carboxylic acyl, carbamyl, alkoxycarbonyl, alkoxy, alkylenedioxy, hydroxy,
nitro, haloalkyl, alkyl, amino, acylamino, imidate and phosphonato groups; and acid
addition salts, quaternary ammonium saits and N-oxides derived therefrom.
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conprises treating the pests or the |ocus of the pests with an effective
amount of a 30 conposi ti m mll ﬁ | aim10. 12. A nethod
according to claim 11l wherein ﬁ“lﬂt II nﬂllﬂ ct pests of grow ng pl ants.
WO 96/ 37494 S

PCT/ GB%/OllSngé %%4”- 13. A nethod of preparing a conpound of pé&plcBbeif )
where R err] i A ?ﬂ/drogen whi ch conprises reacting a conpound of fornula

(11): [err] with a compound of formula R®rr]L where L is a | eaving group

in the presence ,of a base. 14. rQcess.ageording to.claimil erein L

represents ﬁal i &WW@QQ%RWWe%W&%?&%ﬂ% und of

formula (1) whi %@@wMﬁing a conpound of fornmula (VI): [err] with
R Ha

a conmpound of formila where Hal is a halide in the presence of a
base. 15 16. A process of preparing a conpound of formula (VlI): [err]

whi ch conprises ' f : -H,Jn?r ith a |
conpound of bforﬁwwgg%?g%%ééﬂgdgf%ul n r@oﬁﬁsence of a
base. 175 A compebsfithusdphesyl group of i ppticnally halvgen sobstinidayrillyl pyridesient or
hydregen or cyano or a group selected fromalkyl, aryl . heteroaryl,

ar al kyl , heteromymﬂdl&mﬁﬂ@ﬂﬂ?%ﬁ&ﬂm,%ﬁiﬁéﬂﬂ Egﬂw', -

al kanesul f onyl , , *“&MA{EW%F’%%?

aryl oxycar bonyl P%pgiobyciyléﬁh% , carbanyl” or |$ﬂf@:‘§%@%l éro%i!, sai d

groups conpri si sebstitutesh with ane b moee dkyl, alkaxys alkexyicarbgnyl,qysnd: eptiepallpt i onal | y

substituted with ,one o re substituent el ected fro .0ge cyano,
car boxyl, car boWPF%ﬂPMW%%MSQW@dﬁ%@%%% I OXY,

10 .
4. A compound according to claim 1 wherein R’ is a halo-substituted pyridyl group.
5. A compound according to claim I wherein R? is a hydrogen or haloalkyl, haloalkenyl or
haloaralkyl group.
15

6. A compound according to claim 4 wherein R? is a haloalkyl or haloalkenyl group.
7. A compound according to claim 6 wherein il’ is a fluoroalkyl or fluoroalkenyl group.
20 8. A compound according to claim 4 where R! is a 5-halopyrid-3-yl group.

9.  Acompound according to claim 8 wherein R? is fiuoroethyl, diffuoroethyl or
trifluoroethyl.

25 10. Aninsecticidal acaricidal and nematicidal composition comprising an insecticidally,
acaricidally or nematicidally effective amount of a compound according to claim 1.

Y 11. A method of combating and controlling acerine or nematode pests at a locus which
- comprises treating the pests or the locus of the pests with an effective amount of a
30 composition according to claim 10.

12. A method according to claim 11 wherein the pests are insect pests of growing plants.
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hydroxy, nitro, haloal kyl, i m date and phosphonat o
groups; and acid addition sal mlllnmmmummmm)m um salts and N-oxides.
derived therefrom wth the prévi %o that R err] cannot be nethyl,

3-net hyl butyl, hexyl, cyclohexylnethyl benzyl , " 4- chl or obenzyl ,

4- et hyl benzylwomhoxybenzyl 3, 4- di chl orobenzyl PCT/GBY6/1151

3-trifluoronethyl benzyl, 2- phenet hyl, 2- .;J'n enyl, or trichl oroet hyl .

13. A method of preparing a compound of formmia () where R? is not hydrogen which
comprises reacting a compound of formula (II): '

Z T

(n)
R' CN

with a compound of formuta R?L where Lisa leaving group in the presence of a base.

14. A process according to claim 13 wherein L represents halide or triflate.

10 .
15. A process of preparing a compound of formula (T) which comprises reacting a

compound of formula (VI): _
R
I
N

(V1)

CN .
with 2 compound of formula R'Hal where Hal is a halide in the presence of a base.

15 .
16. A process of preparing a compound of formula (VI):

Rz
l

N

(vi)

. CN
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which comprises reacting a compound of formula (VIHI):

|
N
(Vi)
. - CN
with a compound of formula R?L where L is a leaving group in the presence of a base.
| 17. A compound of formula (VI):
|
N
(Vi)
N

wherein R? has any of the meanings given in claim 1 provided that R is not methyl,
10 benzyl or trichloroethyl. .
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