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PROCESS FOR THE PRODUCTION OF 

This application is the US. national phase of international 
application INCrAMM130, filed Oct 1, 2001, which 
designated the US. 

FIELD OF THE INVENITON 

This invention relates to a novel pmKxm for the prepara-
tion of compounds wIIqJIouug the oxabispidinc ring system. 

PRIOR ART 

The number of documented compounds including the 
9-oxa-37-dianabicyc10-[ 33.1]nonanc (oxabispidine) sires-
tore is very few. As a remit, there are very few known 
processes that are specifically adapted for the preparation of 

Certain oxabispidine compounds are dosed in Chem. 
Ben 96(11),28Z7 (1963) as intermediates in the synthesis of 
1dium-6xa-adrinuntene 

Hemiacetals (and related compounds) having the oxabis-
pidine ring structure are disclosed in J. Org. Chest. 31,277 
(1966)6 lilA 61(2518897 (1996). thitL 63(4 1566(1998) 
and ilhii 64(3).960 (1999) as unexpected products from the 
oxidation of 1,5-diazacyc1oociaire-1,3-dlo1s or the reduction 
of 1,,5dia7acyclooctane-1,3-diones. 

1,3-Dimethyl-17-ditcnyl-9-oxa-3,7-diambicyclo[3.3.1] 
nonanc is disdored in J. Org. Chest. 32, 2425 (1967) as a 
product from the attempted aentylation of Iraas-1,34im-
e*hyl-1,.54itoyl-15-diazacycloodaire-1,3-dioL 

None of the above-mentioned documents disdcue or 
suggest the synthesis of oxabispidines by way of dehydra-
live cyclisation of a 3,7-dlhydroxy-1,5-diazacyclooclanc. 

We have now found, surprisingly that such compounds 
may he made efficiently by way of such a cyclisation 
procem, which process is capable of being scaled up. 

Aoxirding to a first aspect of the invention there is 
provided a jancum for the preparation of a compound of 
formula I, 

wherein 
R’ represents C alkyl (which alkyl group is optionally 

ulzjlituted and/or terminated by one or more groups 
selected from halo, cyano, nilro, aryl, He11, .C(0)Ra, 
-OR, -N(R5)R, -C(0)XR’,  
and S(0)2Ri), or R’ represents -C(0)XR , -C(0)N 
(R’)R or-S(0)2R9; 

2 
to R’ independently repromut, at each oonirreirne, H, 

C alkyl (which latter group is optionally substituted 
an4ior terminated by one or anne substiluenis selected 
from -OH, halo, cyano, nitro, aryl and M4 aryl or 

S Hot3, or R, together with R5, represents C alkylaire 
(which alkylene group is optionally interrupted by an 0 
atom and/or is optionally substituted by one or more 
alkyl groups); 

Rs represents H, C, alkyl (optimally substituted and 
io terminated by one or more aibstiluents selectedjom 

-OH, halo, cyano, aiim and aryl); aryl, --C(0)R --C 
(0)OR’ or -C(0)N(H)R’° 

R10a, Rh and R’° independently represent q-6 alkyl (op-
tionally substituted and/or teiminated by one or more 

is subsiituenis selected from -Oil, halo, cyano, nitro and 
aryl), aryl, or R’° represents IL*  

IL7 represents C1 = alkyl (optionally substituted and/or ter-
minated by one or more substiluents selected from-OH, 
halo, cyano, nilto, aiyl, q-6 alkoxy and Het 

ne R8 represents H. q-12 alkyl, q-6 alkoxy (which taller two 
groups are optionally substituted amVorteiminatedbyone 
or more substilueffis selected from -Oil, halo, cyano, 
nitro. C alkyl and C,a1koxy),-D-aiyl, -D-aiyloxy, 
-)-Hc15, -D-N(H)c(0)R, -D--S(0)2R, 

s _D_C(O1R, -D-C(0)OR, -D.--C(0)N(R’) 
or R , together with l(’, represents C6 alkylene 

(which alkylune group is optionally interrupted by an 0 
atom and/or is optionally substituted by one or more C3 

alkyl groups); 
30 R to R’ independently represent H, C alkyl (option-

ally substituted and/or terminated by one or more sub-
slilnents selected from -Oil, halo, cyano, niho and aryl), 
aryl, or R" and R together represent C-,-, alkylcire; 

IL9. R’’ and R independently represent C alkyl (op-
as lionally substituted and/or tenninated by one or more 

sulaslituenls selected from -OH, halo, cyano, nilro and 
aryl) or aryl-, 

D represents a direct bond or C alkylcne 
XrcprcsenlsOorS; 

40 IL2 represents H, halo, C at,-OR,-E-N(R’4)R 
or, together with R3, represents =0; 

IL3 repromnls H, C alkyl or, together with R2, repements 
=0; 

J13 represents H, q_. alkyl, -E-aiyl, -E-Hct6, -C(0) 
45 R’, G(0)OW’ or _C(0)N(Rulr)Rlre; 

J(14 represents H. alkyl, -E-azyl, -E-Het6, 
R’’. -c(0)OR’ ,-(0)R16,--[C(0)1’N(R’71R’ 
or -40(NH)NH2 

R represents H. C, alkyl, -B-aryl or -C(0)R1°, 
so R1’ to Ww independently represent, at each oecuuoncu 

when used herein, C,-6 alkyl (optionally substituted aridf 
or terminated by one or more substituenis selected firm 
halo, aryl and Het), aiyl, Ret9, or R16’ and R1w inde-
pendently represent H; 

ss RI7 and glTh independently repimeni, at each oecwremre 
when used herein, H or C alkyl (optionally substituted 
and/or terminated by one or more substitucuts selected 
from halo, aryl and Hut’), aryl, Hut’0, or together repre-
sent C alkylene, optionally interrupted by an 0 atom; 

tt) E .9pints, at each oenirrenco when used herein, a dinxi 
hoist or C,, alkyhaa 

p represents 1 or 2; 
Ret1 to Ret1° independently represenI five- to twelve-

membered heterocyclic groups containing one or more hat-
65 eroatimis selected from oxygen, nitrogen and/or sulfur, 

which groups are optionally substituted by one or more 
subAftents selected from -OH, oxo, halo, cyano, nilio, 
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There 15 provided compounds of formula 1. 

wherein R1, its, its, it, R4’ to LI’, A, B and 6 have 
meanings given in the description, which are useful in the 
prophylaxis and in the treatment of azrliydmias, in panivu-
tar alxial and ventricular auhylhmias. 
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Disclosure of the Invention 

According to the invention there LS pwvmkd tunqiuw*ls of formula I, 

R’ represents Cl-n  alkyl (which alkyl group is opnonally substituted and/or 

terminated by one or more groups selected frlMn halo, cya1, nitro, aryl, 

10 Het’, -C(0)R, -OR5’, -N(R’)R, -C(0)XR7, -C(0)N(R)R, and 

-S(0)2R9), or R’ represents -C(0)XR1, -C(0)N(R8)R or -S(0)0; 

B?3 to R56 independently represent, at each occurrence, H, C14 alkyl 

(which latter group is optionally substituted and/or terminated by one or 

15 more substnuents selected from -OH, halo, cyano, nitro, aryt and Ret2), 

aryl or Het2, or R, together with R8, represents C34 alkylene (which 

ailcylene group is optionally iidmupItd by an 0 atom amllor is optionally 

substituted by one or more C1.3 alkyl groups); 

R6 represents H, C alkyl (optionally substituted and/or terminated by 

20 GOC or more substituents selected from -OH, halo, cyano, nirro and aryl), 

aryl, -C(0)R’°, -C(0)OR" or -C(0)N(H)R; 
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R", R10b and Rloc independently represent C14 alkyl (optionally f 

substituted and/or terminated by one or more substituents selected from 

-OH, halo, cyano, nitro and aryl), aryl, or R10 represents H; 

R7 represents C, alkyl (optionally substituted and/or terminated by one 

s or more substituents selected from -OH, halo, cyano, nitro, aryl, 

C1.6 alkoxy and Het4); 

R8 represents H, C, alkyl, C1.6 alkoxy (which latter two groups are 

optionally substituted and/or terminated by one or more substituents 

selected from -OH, halo, cyano, nitro, C14 alkyl and C14 alkoxy), 

10 -D-aryl, -D-aryloxy, -D-Het5, -D-N(H)C(0)R, -D-S(0)21P, 

DC(0)Rb, DC(0)ORI2b9 -D-C(0)N(R1’)R’M, or R8, together with 

R, represents C alkylene (which alkylene group is optionally 

interrupted by an 0 atom and/or is optionally substituted by one or more 

C1.3 ailcyl groups); 

15 RIIa to RIM independently represent H, C14 alkyl (optionally substituted 

and/or terminated by one or more substituents selected from -OH, halo, 

cyano, nitro and aryl), aryl, or Rhlc and R"’ together represent 

C34 alkylene; 

R9, R’ and Rim independently represent C14 alkyl (optionally substituted 

20 and/or terminated by one or more substituents selected from -OH, halo, 

cyano, nitro and aryl) or aryl; 

D represents a direct bond or C14 alkylene; 

X represents 0 or S; 

25 R2 represents H, halo, C14 alkyl, -OR’, -E-N(R’4)R’5 or, together with 

R3, represents =0; 

R3 represents H, C14 alkyl or, together with R2, represents =0; 

R13 represents H, C14 alkyl, -E-aryl, -E-Het6, -C(0)R, C(0)OR16b or 
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R’4 represents H, C1.6 alkyl, -E-aryl, -E-Het, -C(0)R1’, -C(0)OR’, 

-S(0)2R’, -[C(0)],N(R’’)R1 or -(NH)NH, 

R’ represents H, C1.6 alkyl, -E-aryl or 

R’ to RKd independently represent, at each occurrence when used herein, 

5 C16 alkyt (optionally subsdaded ataUor I mifri1 by am or more 

sebetitis selected fgnu halo, aryl and H&), aryl, Het8, or R’ and R’ 

independently represent H 

R1 and RLTh independently represent, at each occurrence when used 

herein, H or C1 alkyl (optionally snlIhiIul and/or krmfrd by eate or 

10 more substhuents selected from halo, aryl and Het’). aryl, Ret10, or 

together represent Cm alkylene, optionally interniipted by an 0 awnz 

C14 alkylene; 

p represents I or 2; 

15 

HW to Het’ independently represent five- to twelve-membered 

heterocyclic groups containing one or mütc heteronioms selected from 

oxygen, nitrogen and/or sulfur, which groups are optionally substituted by 

one or more substituents selected from -OH, oxo, halo, cyan, nitro, 

20 CI-6 alkyl, C alkoxy, aryl. alyloxy, NR)Rm, -C(0)R, -C(0)OR’, 

C(0)N(R)Rl&, -N(R)C(0)Rt and -N(R’)S(0)2R’8; 

R’82 to R‘4 indepciidently repztiit C alkyl, aryl or Rmk to R18’ 

independently represent H; 

25 A represents a direct bond, -I-, -J-N(R’9)- or 44)- (in which- latter two 

groups, N(R’9)- or 0-is attached to the carbon atom bearing R2 and R3); 

B represents -Z-, -Z-N(R)-, -N(R20)-Z-, -Z-S(0)-, -Z-O- (in which latter 

two groups, Z is attached to the carbon anna bearing R2 and R3), 

-N(R)C(0)0-Z-, 
cm 

which latter group, -N(R) is attached to the carbon 
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atom bearing R2 and R3) or -C(0)N(R)- (in which latter group, 

.-C(0) is attached to the carbon atom bearing R2and R 

J represents C1.6 alkylene optionally substituted by one or more 

substituents selected from -011, halo and amino; 

5 Z represents a direct bond or C,4 alkylene; 

n represents 0, 1 or 2; 

R19 and R2° independently represent H or C14 alkyl; 

G represents CH or N; 

10 

R4 represents one or more optional substintents selected from -OH,cyano, 

(optionally teiin’uitd by -N(11)C(0)OR 21), 

C1.6 alkoxy, -N(R)101, C(0)R, -C(0)0R’, C(0)N(1P)Rm, 

-N(RC(0)R2Th, -N(R (0)N(R’)R2, N(R)S(0)2R2lb, S(0)2R2k, 

15 and/or -OS(0)0; 

W’a to Wl indepeililently represent C14 alkyl; 

RTh and It22" indcpeiuienily represent H. C6 alkyl or together represent 

C alkylene, resulting in afm- to seven-nnbeted nitrogen-containing 

ring; 

20 R22 to R22 independently represent H or C,4 alkyl; and 

R4’ to R independently represent H or C13 alkyl; 

wherein each aryl and aryloxy group, unless otherwise specified, is 

25 optionally substituted; 

provided that 

(a) the compound is not 

3,7-dibenzoyl-9-oxa-3,7-diazabicyclo[3.3. l)nonane; 
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R6 does not represent -C(0)N(R)R"",; 

R 22a and R226 do not together represent C34 alkylene. 

Prefrfrut compounds of the invention also include those which are not: 

5 reri-butyl 7-benzyl-9-oxa-3,7-dia abicyclo[3.3.1Jnoine-3-carbOxylatc or 

10 

15 

ethyl 7-[(2S)-3-(4-cyanophenoxy)-2-hydroxyprIJ-9-OU-3,7-diaP2-

bicyclol3.3.ljnonane-3-carboxylate; 

Preparation 

According to the invention thete is also provided a pwcess for the 

preparation of compounds of formula I which comprises: 

(a) reaction ofa compound oftbrmulaII, 

wherein W. R3, R4, R4’ to W’, A, B and G are as bereinbefie defined, 

withaconipoundofformula Ill, 

III 

wherein L’ represents a leaving group such as halo, alkanesulfonate, 

20 perfluoroalkanesulfonate, arenesulfonate, 4)C(0)3R7, iinklaznle or RO-

(wherein RI represents, for example, Cfq alkyl or aryl, which groups are 

optionally substituted by am Of mure halo or intro groups) and X, R’ and 

R7 are as hereinbefore defined, for example at between room and reflux 



WO 01125992 PT1S500101994 -I 

17 

temperature in the presence of a suitable base (e.g. iriethyhniIne, potassium 

carbonate or a bicarbonate, such as sudhun bicarbonate) and an appropriate 

solvent (e.g. dichioroindliane, cblomfr,nn, acetonitæle, N,N-

dindhylhwmnile, TUF. i&, w, a lower alkyl alcohol (e.g. 

etlmso or mtunS therenO; 

(b) for compounds of formula I in which R’ represents -C(0)XR7 or 

-C(0)N(R8)R, reaction of a compound of formula W, 

10 wherein R1, W. W, R" to I(’I. A. B. G and L1 are as hertinbefore defined, 

with a compound of formula V. 

R 2-H V 

wherein 0 represents -1W or -N(R’)r and R, 
R7, r and X are as 

hereinbefore defined, for gxnz.le mvfrr miIar conditions to those 

15 described hereinbeibre (process step (a)); 

(c) for compounds in which RL represents C(O}N(LL)Ra. reathon of a 

compound of formula if, as hereinbefore defined, with a compound of 

formula VI, 

20 R1-N=C=O VI 

wherein R8 is as kereinbefore defined, for example at between 0°C and 

reflux temperature in the presence of an appropriate organic solvent (e.g. 
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dichioromethane), or via solid phase synthesis inKier conditions known to 

those skilled in the alt; 

(d) reaction of a compound of formula VII, 

VII 

Wherein R’ and R41 to e are as hereinbefiwe defined, with a compound of 

formula Vll 

R2 

R3A_._ 12 

VIII 

R4 

t’wwt’ 

to inesylate), perfluorwlks&&Me or anui16nste (e.g. 2- or 4- 

nitrobeirieneiffonate, dfw’te or If o) and R, R, R, 

A, B and G are as hereinbefore defined, for example at elevated 

temperature (e.g. between 350C and reflux tenqelallue) in the Presence of 

a J? (e.g. trielbylamine or Potassium td and an 

is appropriate oigaine solvent (eg acetixtitrile, d1hJ iwihane, ddoroforin, 

dimethylsullbxide. N,N-di hylfl*nmnile, a lower alkyl aliol (e.g. 

ethanol), isopropyl acetate or mixtures thereof); 

(e) for compounds of formula I in which A represents CR2 and R2 

o represents -OH or -N(H)R’4,rtio11 ofaco iii, iiil ( f fiititiof miula VII, as 

hereinbefore defined, with a compound of formula IX, 



wherein YrntsOorN(R"  and R3,R’,R’,B and G&eaS 

hereinbefoTe defined, for eiwuqJle at elevated temperature (!1!2_ 
idlux) in the pnzence of a suitable sulveni (e.g. a lower alkyl alcoiwl (e.g. 

5 IPA), acetonitrile, or a IuiAluic ofa lower alkyl alcOM aatwafIM
 

. 

(f) for compounds of formula I in which B represents -Z-O-, reaction of a 

compound of formula X, 

to 

wherein Rt,R2,R3,R41toR’,A and Z axe ashereinbefore defined, with a 

compound of formula M. 

wherein R4 and G are as hereinbefore defined, for example wider 

MJtSunObu4ype conditions e.g. at betwi anth (e.g. 25°C) and reflux 

15 tiqieiatnre in the presence of a tertiary pinisithine (e.g.. tributyiphosphine 

or triphenyiphosphine), an azodicarboxylate derivative (e.g. 
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Synthesis of Intermediates V 

The following intermediates were not commercially available, and were 

therefore prepared by the methods described below. 

5 Preparation A 

tert-Butyl 9-oxa-3 ,7-diazabicyclo[3 .3. 11nonane-3-carboxylate 

hydrochloride 

(i) 2 ,6-Bis(iodomethyl)-4-(phenylsulfonyl)morpholine 

io The sub-title compound was prepared according to both of the following 

two methods: 

(a) To a stirred mixture of water (835 mL), chloroform (1.25 L) and 

iodine (418.7 g, 1.65 mol) under an inert atmosphere (N2) was added, 

is portion-wise over a period of 30 mm, 2,6-bis[(acetoxymercuri)methyl]-4-

(phenylsulfonyl)morpholine (prepared as described in Chem. Ber. 96, 

2827 (1963); 421.3 g, 0.55 mol), during which time the reaction mixture 

was warmed to reflux. After addition was complete, reflux was continued 

overnight before the mixture was allowed to cool to room temperature. 

20 The mixture was filtered and the chloroform layer separated. A saturated 

aqueous solution of Na2S203 was added to the organic solution until the 

iodine colour disappeared. The organic layer was again separated, then 

dried (Na2SO4), filtered and concentrated in vacuo to yield 279.9 g 

(100%) of the sub-title compound as a light yellow crystalline solid. 

25 HPLC analysis indicated this product to be composed of 46% cis-isomer 

and 54% trans-isomer. 

(b) Aceconitrile (50 mL) and then ether (150 mL) were added to 

triphenylphosphine (20.1 g, 77 mmol). Imidazole (5.24 g, 77 mmol) was 
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(iv) terr-Butyl 7-benzyl-9-oxa-3 ,7-diazabicyclo[3 .3. llnonane-3-

carboxylate 

A mixture of water (400 mL), dichioromethane (400 mL), sodium 

hydrogencarbonate (40.3 g, 0.48 mol) and 3-benzyl-9-oxa-3,7-diaza-

5 bicyclo[3.3. 1]nonane dihydrochloride (from step (iii) above; 33.7 g, 

0.12 mol) was stirred rapidly for 10 min before di-tert-butyl dicarbonate 

(27.8 g, 0.13 mol) was added in portions. After addition was complete, 

the reaction was stirred for a further 2 h. The organic layer was 

separated, dried (Na2SO4), filtered and concentrated in vacuo to afford 

10 39.6 g of an off-white crystalline solid. This material was used directly in 

the next step without any further purification. 

1H NMR (CD30D): 6 1.5 (s, 9H), 2.42 (br t, 2H), 2.88 (d, 2H), 3.18-

3.28 (m, 2H), 3.38 (d, 2H), 3.80 (br d, 2H), 4.00 (d, 2H), 7.16-7.38 (m, 

5H). 

15 

(v) tert-Butyl 7-benzyl-9-oxa-3 ,7-diazabicyclo[3 .3. llnonane-3-

carboxylate hydrochloride 

A solution of tert-butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3 .3. 1]nonane-3-

carboxylate (39.5 g, 0.12 mol) in ethyl acetate (200 mL) was cooled to 

20 -10°C under an inert atmosphere (N2). A solution of HC1 in diethyl ether 

(1 M) was added over the course of 1 h, during which time a precipitate 

formed. After addition was complete, the resulting mixture was stirred 

for a further 1 h before the crystalline precipitate was collected by 

filtration and dried in a vacuum oven (40°C, 13.3 Pa (0.1 mmHg)). This 

25 gave 42.6 g (100% from the compound of step (iii) above) of the sub-title 

compound as an off-white crystalline material. 

API MS: m/z = 219 [C18H26N2O3-05H902]. 
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(vi) tert-Butyl 9-oxa-3,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate 

hydrochloride 

A mixture of tert-butyl 7-benzyl-9-oxa-3,7-diazabicyclo[3.3. 11nonane-3-

carboxylate hydrochloride (from step (vi) above; 42.6 g, 0.12 mol), 10% 

5 palladium on carbon (2.5 g) and methanol (450 mL) was subjected to 

hydrogenation at atmospheric pressure. Once the reaction was complete 

(as indicated by tic), the mixture was filtered and the filtrate concentrated 

in vacuo to yield 31.6 g of an off-white crystalline product. This crude 

product was dissolved in hot acetonitrile (450 mL), filtered and the filtrate 

10 diluted with ethyl acetate (450 mL). After being allowed to stand at rt for 

6 h, the mixture was filtered to remove the first crop of crystallised 

product (19.8 g). The mother liquor was then concentrated to near 

dryness to give a residue that was dissolved in hot acetonitrile (150 mL). 

Ethyl acetate (150 mL) was added to this solution and the mixture allowed 

is to stand at room temperature overnight. A second crop of crystalline 

20 

product (8.7 g) was then collected by filtration, and was found to have an 

identical ’H NMR spectrum and melting point to the first crop. The 

combined yield of title compound was therefore 28.5 g 

m.p. = 207-208°C. 

Preparation B 

44[(25)-2-Hydroxy-3-(9-oxa-3 ,7-diazabicyclo[3 .3.1 lnon-3-yl)propyl] - 

oxy}benzonitrile 

25 (i) 4-[(2S)-Oxiranylmethoxy]benzonitrile 

Potassium carbonate (414 g) and (R)-(-)-epichlorohydrin (800 mL) were 

added to a stirred solution of p-cyanophenol (238 g) in 2.0 L MeCN and 

the reaction mixture was refluxed under an inert atmosphere for 2 h. The 

hot solution was filtered and the filtrate concentrated, giving a clear oil 
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which was crystallised from di-iso-propyl ether giving the product in 90% 

yield. 

(ii) tert-Butyl 7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyll-9-oxa-3 ,7-

$ diazabicyclo[3 .3. 1]nonane-3-carboxylate 

A mixture of tert-butyl 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate 

(prepared in an analogous fashion to the compound of Preparation A(vi) 

above; 0.72 g, 3.2 inmol) and 4-[(23)-oxiranylmethoxy]benzonitrile (from 

step (i) above; 0.56 g, 3.2 mniol) in IPA/water (11 mL of 10:1) was 

10 stirred at 60°C for 18 h. The solvent was then evaporated to give 1.3 g 

(100%) of the sub-title compound, which was used in the next step without 

further purification. 

(iii) 4-{ [(2S)-2-Hydroxy-3-(9-oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yI)propyll-

15 oxy}benzonitrile 

A solution of tert-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-

oxa-3 ,7-diazabicyclo[3 .3. l]nonane-3-carboxylate (from step (ii) above; 

1.0 g, 2.47 mmol) in ethyl acetate (13 mL) was cooled to 0°C. Ethyl 

acetate (26 mL) saturated with gaseous HCl was added, and the mixture 

20 stirred for 4 h at rt. The solvent was removed 
in vacuo 

before MeCN 

(25 mL), water (1.3 mL) and K2CO3 (2.0 g) were added. The resulting 

mixture was stirred overnight before CHC13 was added, and the mixture 

filtered through Celitefi. The filtrate was concentrated in vacuo to give 

682 mg (91%) of the title compound. 

25 
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Preparation C 

4-{ [3-(9-Oxa-3 ,7-diazabicyclo[3 .3.1] non-3-yl)propyl]amino}benzonitrile 

(i) 4-[(3-Hydroxypropyl)ainino}benzonitrile 

5 A mixture of 4-fluorobenzonitrile (12.0 g, 99.1 mmol) and 3-amino-i-

propanol (59.6 g, 793 mmol) was stirred at 80°C under an inert 

atmosphere for 3 hours before water (150 mL) was added. The mixture 

was allowed to cool to rt, and was then extracted with diethyl ether. The 

organic layer was separated, dried (Na2SO4), filtered and concentrated in 

to vacuo to yield 17 g (97%) of the title compound as an oil that crystallised 

upon standing. 

(ii) 3-(4-Cyanoanilino)propyl 4-methylbenzenesulfonate 

A cooled (0°C) solution of 4-[(3-hydroxypropyl)amino]benzonitrile (from 

15 step (i) above; 17 g, 96.5 mmol) in dry MeCN (195 mL) was treated with 

triethylamine (9.8 g, 96.5 mmol) and then p-toluenesulfonyl chloride 

(20.2 g. 106 mmol). The mixture was stirred at 0°C for 90 minutes 

before being concentrated in vacuo. Water (200 mL) was added to the 

residue, and the aqueous solution was extracted with DCM. The organic 

20 phase was dried (Na2SO4), filtered and concentrated in vacuo. The 

resulting residue was purified by crystallisation from iso-.propanol to yield 

24.6 g (77%) of the sub-title compound. 

(iii) tert-Butyl 7-[3-(4-cyanoanilino)propyll-9-oxa-3 ,7-diazabicyclo[3 .3.1]-

25 nonane-3-carboxylate 

The hydrochloride salt of tert-butyl 9-oxa-3 ,7-diazabicyclo[3 .3. l]nonane-

3-carboxylate (from Preparation A(vi) above; 1.1 g, 4.15 mmol) was 

mixed with MeCN (46 mL), water (2.5 mL) and K2CO3 (3.5 g, 25 mmol). 

The mixture was stirred for 4 h before CHCI3 was added and the mixture 
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was filtered through Celitefi. The filtrate was concentrated in vacuo to 

give 0.933 g of the free base. This was then mixed with 3-(4-

cyanoanilino)propyl 4-methylbenzenesulfonate (from step (ii) above; 

2.1 g, 6.2 mmol) and K2CO3 (0.86 g, 6.2 mmol) in MeCN (18 mL). The 

s resulting mixture was stirred overnight at 60°C before being concentrated 

in vacuo. The residue was treated with DCM (250 mL) and 1 M NaOH 

(50 rnL). The layers were separated and the DCM layer washed twice 

with aqueous NaHCO3, before being dried (Na2SO4) and concentrated in 

vacuo. The product was purified by flash chromatography, eluting with a 

io gradient of toluene : ethyl acetate : triethylamine (2:1:0 to 1000:1000:1), 

to give 1.47 g (91%) of the sub-title compound. 

461 
(iv) 4-{ [3-(9-Oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl)propyl}amino}-

benzonitrile 

15 The title compound was obtained in 96% yield according to the procedure 

20 

described in Preparation B(iii) above, using tert-butyl 7-[3-(4-

cyanoanilino)propyl]-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate 

(from step (iii) above) in place of tert-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-

hydroxypropyl]-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate. 

Preparation D 

4-[2-(9-Oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl)ethoxy]benzonitrile 

(i) 4-(2-Bromoethoxy)benzonitrile 

25 A mixture of 4-cyanophenol (35.7 g, 0.3 mot), K2CO3 (41.4 g, 0.3 mot) 

and 1,2-dibromoethane (561 g, 3.0 mot) in MeCN (450 mL) was stirred 

under reflux overnight. The mixture was filtered and evaporated to give 

30.2 g (45%) of the sub-title compound, which was used without further 

purification. 
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(ii) tert-Butyl 7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3 ,7-diazabicyclo[3 .3.1]-

nonane-3-carboxylate 

The sub-title compound was prepared in 85% yield according to the 

procedure described in Preparation C(iii) above, using 4-(2-bromoethoxy)-

5 benzonitrile (0.8 g, 3.5 mmol, 1.03 eq.) and triethylainine (1.5 eq.) in 

place of 3-(4-cyanoanilino)propyl 4-methylbenzenesulfonate, and K2CO3, 

respectively. 

(iii) 4-[2-(9-Oxa-3 ,7-diazabicyclo[3 .3. l]non-3-yl)ethoxy]benzonitrile 

10 The title compound was obtained in 95% yield according to the procedure 

described in Preparation B(iii) above, using tert-butyl 7-[2-(4-

15 

cyanophenoxy)ethyl] -9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate 

(from step (ii) above) in place of tert-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-

hydroxypropyl]-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate. 

Preparation E 

4-[3-(9-Oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl)propoxy]benzonitrile 

(i) 4-(3-Bromopropoxy)benzonitrile 

20 1 ,3-Dibromopropane (1.02 L, 10 mol) was added to a stirred suspension 

25 

of p-cyanophenol (238 g, 2 mol), K2CO3 (276.4 g, 2 mol) in MeCN 

(2.7 L). The reaction mixture was refluxed for 4 h, filtered and 

concentrated. The residue was recrystallised from iso-propyl ether to give 

the sub-title compound in a 69% yield. 

(ii) tert-Butyl 7-[3-(4-cyanophenoxy)propyl]-9-oxa-3 ,7-diazabicyclo-

[3.3.1] nonane-3-carboxylate 

The sub-title compound was prepared in 97% yield according to the 

procedure described in Preparation C(iii) above, using 4-(3-bromo-
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propoxy)benzonitrile (from step (i) above) in place of 3-(4-cyanoanilino)-

propyl 4-methylbenzenesulfonate. 

(iii) 4-[3-(9-Oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl)propoxy]benzonitrile 

5 The title compound was obtained in 90% yield according to the procedure 

described in Preparation B(iii) above, using tert-butyl 7-[3-(4-cyano-

phenoxy)propyl}-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate (from 

step (ii) above) in place of rert-butyl 7-[(2S)-3-(4-cyanophenoxy)-2-

hydroxypropyl]-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate. 

10 

Preparation F 

4-[2-(9-Oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl)ethoxy] isophthalonitrile 

(i) 4-(2-Bromoethoxy)isophthalonitrile 

15 The sub-title compound was prepared in 64% yield according to the 

procedure described in Preparation D(i) above, using 4-hydroxy-

isophthalonitrile in place of 4-cyanophenol. 

(ii) tert-Butyl 7-[2-(2,4-dicyanophenoxy)ethyl}-9-oxa-3 ,7-diazabicyclo-

20 [3.3. 1]nonane-3-carboxylate 

The sub-title compound was prepared in 62.7% yield according to the 

procedure described in Preparation C(iii) above, using 4-(2-bromoethoxy)-

isophthalonitrile (from step (i) above) in place of 3-(4-cyanoanilino)propyl 

4-methylbenzenesulfonate. 

25 

(iii) 4-[2-(9-Oxa-3 ,7-diazabicyclo[3 .3.1 ]non-3-yl)ethoxyl isophthalonitrile 

The title compound was obtained according to the procedure described in 

Preparation B(iii) above, using tert-butyl 7-[2-(2 ,4-dicyanophenoxy)ethyl] - 

9-oxa-3,7-diazabicyclo[3.3. 1]nonane-3-carboxylate (from step (ii) above) 
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(ii) 4r(3Amino2-hydroxypropyl)OXY]beflZOflitrile 

4-(Oxiranylmethoxy)benzonitrile (from step (i) above; 100 g, 0.57 mol) 

was added to a mixture of concentrated aqueous ammonium hydroxide 

(500 mL) and iso-propanol (300 mL). The resulting slurry was stirred at 

s room temperature for 3 days. The reaction mixture was filtered to remove 

the insoluble by-product, and the filtrate was concentrated in vacuo to give 

a crude product, which was crystallised from acetonitrile to yield 50 g 

(46%) of the sub-title compound. 

10 (iii) tert-Butyl 3(4-cyan2phenoxy)-2-hydroxypropylcarbamate 

A cooled (0°C) solution of 4-[(3-amino-2-hydroxypropyl)oxy]benzonitrile 

(from step (ii) above; 44.6 g, 0.23 mol) in THF: H20 (1.5 L of 1:1) was 

treated with di-tert-butyl dicarbonate (53 g, 0.24 mol). The mixture was 

stirred at rt overnight, after which NaCl was added and the resulting 

15 organic layer separated. The water layer was extracted with ether and the 

combined organics were dried and concentrated in vacuo. The resulting 

oil (70 g) was filtered through a plug of silica, and then crystallised from 

diethyl ether : di-iso-propyl ether to yield 50 g of the sub-title compound. 

20 (iv) 2-[(tert-Butoxycarbonyl)amino}- 1-[(4-cyanophenoxy)methyl] ethyl 

methanesulfonate 

Methanesulfonyl chloride (22.3 g 0.195 mol) was added over the course of 

1.5 hours to a cooled (0°C) solution of tert-butyl 3-(4-cyano-phenoxy)-2-

40- Iiydroxypropylcarbamate (from step (iii) above; 51.2 g, 0.177 mol) and 

25 4-(dimethylamino)pyridine (1.3 g, 10.6 mmol) in pyridine (250 mL), kept 

under an inert atmosphere. The reaction mixture was stirred for 2 h at rt 

before water and DCM were added. The organic layer was separated, 

washed with water, dried (MgSO4) and concentrated in vacuo to yield 

68.1 g (100%) of the sub-title compound. 
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temperature reached 70°C. Theoretically, this left the product in 1.56 L 

of IMS. The solution was then allowed to cool to ambient temperature 

overnight with slow stirring. The solid product that precipitated was 

filtered and washed with IMS (0.5 L) to give a fawn-coloured product 

5 that, on drying at 50°C, in vacuum, gave 50.8 g (8.9% over 3 steps). 

20.0 g of this product was dissolved in acetonitrile (100 mL) at reflux to 

give a pale yellow solution. After cooling to ambient temperature, the 

crystals that formed were collected by filtration and washed with 

acetonitrile (100 mL). The product was dried in vacuo at 40°C for 1 hour 

10 to give 17.5 g (87%) of sub-title compound. 

1H NMR (400 MHz, CDC13): 8 7.18-7.23 (10H, m), 3.86-3.84 (2H, m), 

3.67 (2H, d), 3.46 (2H, s), 2.91 (2H, d), 2.85 (2H, dd), 2.56 (2H, dd) 

(iv) 3-Benzyl-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane x 2 HC1 

is This is an alternative preparation to that described in Preparation A(iii) 

above. 

Concentrated hydrobromic acid (1.2 L, 3 rel. vol.) was added to solid 3-

benzyl-7-(phenylsulfonyl)-9-oxa-3 ,7-diazabicyclo[3 .3.1 ]nonane (400 g, see 

step (iii) above) and the mixture was heated to reflux under a nitrogen 

20 atmosphere. The solid dissolved in the acid at 95°C. After heating the 

reaction for 8 hours, HPLC analysis showed that the reaction was 

complete. The contents were cooled to room temperature. Toluene 

(1.2 L, 3 reL vol.) was added and the mixture stirred vigorously for 

15 minutes. Stirring was stopped and the phases were partitioned. The 

25 toluene phase was discarded along with a small amount of interfacial 

material. The acidic phase was returned to the original reaction vessel and 

sodium hydroxide (10 M, 1.4 L, 3.5 rel. vol.) was added in one portion. 

The internal temperature rose from 30°C to 80°C. The pH was checked 

to ensure it was > 14; Toluene (1.6 L, 4 rel. vol.) was added and the 
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temperature fell from 80°C to 60°C. After vigorous stirring for 30 

minutes, the phases were partitioned. The aqueous layer was discarded 

along with a small amount of interfacial material. The toluene phase was 

returned to the original reaction vessel, and 2-propanol (4 L, 10 rel. vol.) 

5 was added. The temperature was adjusted to between 40°C and 45°C. 

Concentrated hydrochloric acid (200 mL) was added over 45 minutes such 

that the temperature remained at between 40°C and 45°C. A white 

precipitate formed. The mixture was stirred for 30 minutes and then 

cooled to 7°C. The product was collected by filtration, washed with 2-

10 propanol (0.8 L, 2 rel vol.), dried by suction and then further dried in a 

vacuum oven at 40°C. Yield = 297 g (91%). 

’H NMR (CD30D + 4 drops D20): 8 2.70 (br d, 2H), 3.09 (d, 2H), 3.47 

(br s, 4H), 3.60 (s, 2H), 4.12 (br s, 2H), 7.30-7.45 (m, 5H). 

API MS: m/z = 219 [C13H,8N20+H]. 

15 

(v) 3,3 -Diniethyl- 1 -[9-oxa-7-(phenylmethyl)-3 ,7-diazabicyclo[3 .3. 11non-

yiJ-2-butanone 

Water (500 mL, 5 vol.) followed by 1-cliloropinacolone (45.8 mL, 1 eq.) 

were added to sodium bicarbonate (114.2 g, 4 eq.). A solution of 3-

20 benzyl-9-oxa-3,7-diazabicyclo[3.3. l]nonane x 2 HCI (100.0 g; see step 

(iv) above) in water (300 mL, 3 vol.) was added slowly, so that the 

evolution of carbon dioxide was controlled (20 mins.). The reaction 

mixture was heated at 65 to 70°C for 4 hours. After cooling to ambient 

temperature, dichloromethane (400 mL, 4 vol.) was added and, after 

25 stirring for 15 minutes, the phases were separated. The aqueous phase 

was washed with dichloromethane (400 mL, 4 vol.) and the organic 

extracts combined. The solution was distilled and solvent collected 

(550 mL). Ethanol (1 L) was added and the distillation continued. Further 

solvent was collected (600 mL). Ethanol (1 L) was added and the 
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60°C. The reaction mixture was evaporated several times with toluene to 

yield 5.6 g (65%) of the sub-title compound. 

(ii) 2-(4-Acetyl- 1 -piperazinyl)ethyl 1H-imidazole- 1-carboxylate 

5 A solution of 1,1’-carbonyldiimidazole (5 g, 31 mmol) in DCM (200 mL) 

was treated with a solution of 1-[4-(2-hydroxyethyl)-1-piperazinyl]-1-

ethanone (from step (i) above; 5 g, 29 mmol) in DCM (50 mL). The 

reaction mixture was stirred at rt overnight before water was added. The 

layers were separated, and the organic layer was washed with water, dried 

10 and concentrated in vacuo to yield 7.4 g (96%) of the title compound. 

Preparation P 

1 -[4-(3-Bromopropyl)- 1 -piperazinyl]- 1-ethanone 

A mixture of 1-(1-piperazinyl)-1-ethanone (6.7 g, 0.052 mol), 

15 dibromopropane (330 mL, excess) and K2CO3 (10.2 g, 0.079 mol) was 

stirred at rt for 4 h. The mixture was washed with 4 x 100 mL of water, 

and the organic phase (diluted with DCM) was acidified with aqueous 

hydrobromic acid (7 mL of 62% HBr dissolved in 150 mL of water). The 

organic layer was separated and washed with water 

20 (2 x 50 mL). The combined water layers were extracted with ether, 

neutralised (to pH 7) with 13 mL of 10 M NaOH, and then extracted with 

DCM. The combined organic layers were dried and concentrated in 

vacuo to give 4.1 g (32%) of the title compound. 
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hydroxide solution (10 M, 80 mL), such that the internal temperature 

remained below 30°C. This took 20 minutes. The dicholoromethane 

layer was separated and evaporated nearly to dryness in vacuo. Methanol 

(50 mL) was added and the solvent was again removed 
in 

vacua. The 

S resulting solid was suspended in MeOH (50 mL) and filtered. The filter 

cake was washed with methanol (20 mL) and the resulting solid dried by 

air suction to give the title compound as a white crystalline solid (3.46 g, 

15% over 3 steps). 

10 The following intermediates were eithercommercially available or were 
_ - 

prepared according to published methods: 

ethyl isocyanate; 

1-butanesulfonyl chloride; 

1 -chioropinacolone; 

is 3 ,4-dimethoxyphenethyl methanesulfonate; 

1 -(chloromethyl)cyclopropane; 

2-bromo- 1 -(2 ,3-dihydro- 1 ,4-benzodioxin-6-yl)- 1 -ethanone; 

5-(2-chloroethyl)-4-methyl- 1, 3-thiazole; 

2-chloro-N-isopropylacetamide; 

20 1 -bromo-2-(2-methoxyethoxy)ethane; 

4-fluorobenzyl bromide; 

2-bromo-4’-methoxyacetophenone; 

2-chioro- 1-(4-fluorophenyl)-1-ethanone; 

2-(bromomethyl)tetrahydro-2H-pyran; 

25 1-brorno-3 ,3-dimethylbutane; 

chioroacetone; 

N,N-diethylchloroacetamide; 

4-chioro- 1 -(4-fluorophenyl)- 1 -butanone; 

4-(bromomethyl)benzonitrile; 



10 

15 

20 
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I -(bromomethyl)-2,4-difluorobenzene; 

4-(difluoromethoxy)benzyl bromide; 

1 -(2-bromoethyl)pyrrole; 

1 -(4-bromophenyl)-3-chloro-1-prOpaflOfle; 

2-bromo-1 , 1-difluoroethane; 

1 -(2-bromoethoxy)benzene; 

2-(chloromethyi)iinidazo[1 ,2-a]pyridine; 

4-(2-chloroethyl)- 1H-imithzole; 

2-bromo-1-[4-(1-pyrrolidiflyl)phenyl]-1-ethaflOfle; 

2-chioro- 1 -(4-hydroxyphenyl)- 1 -ethanone; 

2-bromo-1-(4-methylphenyl)- 1 -ethanone; 

2-bromo- 1-(4-methoxyphenyl)-1-ethanone; 

2-bromo- 1 -(2,3-dihydro-1 ,4-benzodioxin-6-yl)- 1 -ethanone; 

6-(2-chloroacetyl)-2H-1 ,4-beuzoxazin-3(411)-one; 

N-(tert-butyl)-N’ -(2-chloroethyl)urea; 

1 -(chloromethyl)benzene; and 

terr-butyl 2-(bromomethyl)-1 -pyrrolidinecarboxylate. 

Synthesis of Compounds of Formula I 

PCT/SEOO/01994 

Example 1 

4-12-[7-(3 ,3-Diniethyl-2-oxobutyl)-9-oxa-3 ,7-diazabicyclo[3 .3.1 ]non-3-

yl] ethyl}benzonitrile 

25 (i) tert-Butyl 7-(3 ,3-dimethyl-2-oxobutyl)-9-oxa-3 ,7-diazabicyclo[3 .3.1J-

nonane-3-carboxylate 

A mixture of tert-butyl 9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-carboxylate 

hydrochloride (Preparation A; 0.26 g, 1.0 mmol) and K2CO3 (1.45 g, 

10.5 mmol) in MeCN (8 mL) was treated with 1-chioropinacolone 
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dried and concentrated to give the sub-title compound in a quantitative 

yield. 

(iv) 4-{2-[7-(3 ,3-Dimethyl-2-oxobutyl)-9-oxa-3 ,7-diazabicyclo[3 .3.11 non-

3-yl]ethyl}benzonitrile 

A mixture of 3 ,3-dimethyl-1-(9-oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl)-2-

butanone (from step (ii) above; 56 mg, 0.25 mmol), TEA (0.35 mL, 

2.5 mmol) and MeCN (2 mL) was treated with 4-cyanophenethyl 

methanesulfonate (see step (iii) above; 84 mg, 0.37 mmol). The resulting 

mixture was stirred at 50°C for 24 h. The solvents were removed by 

evaporation, the crude product was dissolved in DCM and then the 

solution was added to an ion-exchange solid-phase extraction plug (2 g, 

CBA (carboxylic acid on silica support)). After 1 h, the plug was washed 

with DCM (15 mL), after which the product was finally eluted with 

DCM:MeOH:TEA (90:5:5), to give 84 mg (95%) of the title compound. 

MS (ES): m/z = 355.9 (M). 

Example 2 

7-[4-(4-Cyanophenyl)-4-(3 ,4-dimethoxyphenoxy)butyl]-N-ethyl-9-oxa-3 ,7-

diazabicyclo[3 .3. 1]nonane-3-carboxamide 

A solution of ethyl isocyanate (18.8 mg, 0.25 mmol) in MeCN (2 mL) 

was added, together with K2CO3 (34.5 mg, 0.25 mmol), to a solution of 

4-[1-(3 ,4-dimethoxyphenoxy)-4-(9-oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl)-

butyl]benzonitrile (Preparation H; 109.4 mg, 0.25 mmol) in chloroform 

(0.5 mL). The reaction mixture was stirred at rt for 4 days before being 

added to a solid phase extraction plug (SiO2, 0.5 g). The plug was washed 

with CHCI3 : MeCN (2.5 mL of 80:20), and the product was finally eluted 

with CHC13 : MeOH (3 x 2.5 mL of 95:5) to give the title compound. 

MS (ES): m/z = 508.3 (M) 
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The crude brown oil was chromatographed (x2) on silica gel, eluting first 

with chloroform: methanol (9:1), then with chloroform:methanol:conc. 

ammonium hydroxide (9:1:0.05) to afford 4.13 g (24%) of the title 

compound. 

5 ’H NMR (300 MHz, CD30D) 8 7.62-7.69 (d, J=8.0 Hz, 2H), 7.09-7.14 

(d, J=8.0 Hz, 2H), 4.004.17 (m, 3H), 3.87 (s, 2H), 3.18-3.24 (m, 2H), 

2.88-3.03 (m, 4H), 2.65-2.70 (m, 2H), 2.47-2.55 (m, 4H), 2.31-2.39 (in, 

2H), 1.41 (s, 9H) 

13C NMR (75 MHz, CD30D) 3 163.9, 158.3, 135.3, 120.2, 116.7, 104.9, 

10 80.0, 72.1, 70.1, 69.9, 67.0, 60.6, 60.2, 58.4, 57.8, 55.7, 38.31, 28.99. 

API-MS: (M +1) = 447 m/z 

Example 10 

4-(2-{7-[4-(4-Pyridinyl)butyll-9-oxa-3 ,7-diazabicyclo[3 .3. 1]non-3-yl}-

15 ethoxy)benzonitrile 

(i) 4-(4-Chlorobutyl)pyridine 

4-Methylpyridine (8.4 g, 90 mmol) and THF (40 mL) were mixed in dry 

glassware, flushed with nitrogen and cooled to -60°C. n-BuLi (1.6 M 

20 solution, 61.9 mL, 99 mmol) was added dropwise over 1.5 h. The 

temperature was not allowed to exceed -50°C. The mixture was then 

allowed to reach rt, THF (20 mL) was added and the mixture was then 

stirred at 45°C for 2 Ii. Additional THF (20 mL) was added. This 

mixture was cooled to 0°C and added dropwise through a cooled dropping 

25 funnel to a 65°C solution of 3-bromo-1-chloropropane (14.9 g, 

94.5 mmol) in THF (15 mL). The reaction mixture was slowly allowed to 

reach 0°C overnight. Water (90 mL) was added, and the mixture was 

stirred for 10 mm. The organic layer was separated and dried (Na2SO4) to 

give the sub-title compound in 97.6% yield. 
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(ii) 3-[4-(4-Pyridinyl)butyl]-9-oxa-3 ,7-diazabicyclo[3 .3. llnonane 

tert-Butyl 7-[4-(4-pyridinyl)butyl]-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane-3-

carboxylate (0.9 g, 2.5 mmol, from step (i) above) was dissolved in 

ethylacetate, and then treated with ethylacetate saturated with HC1 at 0°C. 

The mixture was stirred for 1 h at 0°C, and then at rt overnight. The 

solvent was evaporated. CH3CN (100 rnL) and water (2 mL) were added 

together with K2CO3 (3.22 g). The mixture was stirred overnight. 

Filtration and evaporation gave the sub-title compound in 94% yield. 

(iii) tert-Butyl 2-{7-[4-(4-pyridinyl)butyl]-9-oxa-3 ,7-diazabicyclo[3 .3.1]-

non-3-yl}ethylcarbamate 

3-[4-(4-Pyridinyl)butyll-9-oxa-3 ,7-diazabicyclo[3 .3. 1]nonane (0.25 g, 

0.96 mmol, from step (ii) above), tert-butyl 2-bromoethylcarbamate 

(0.26 g, 0.98 mmol, see Preparation R above) and K2CO3 (0.4 g, 

2,9 mmol) were mixed in CH3CN (10 mL) and stirred at 50°C overnight. 

The reaction mixture was filtered, evaporated and purified by 

chromatography on silica (DCM:6% MeOH (satd. with NH3)). 

Additional purification by extraction with ether:KHSO4, basification of the 

organic phase and extraction with DCM gave the title compound in 51% 

yield. 

13C NMR (CD30D) 3 26.65, 28.86, 29.38, 36.02, 38.00, 56.93, 57.58, 

58.47, 60.93, 69.85, 79.93, 125.65, 149.85, 154.43, 158.40 

Example 12 

25 The following compounds were prepared, from appropriate intermediates 

(such as those described hereinbefore), according to or by analogy with 

methods described herein and/or by standard solid or solution phase 

combinatorial chemistry techniques (mass spectra of the compounds, 

where recorded, are in brackets): 
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Descripción: Folios: 19 a 37 

Reivindicaciones: Folios 38 a 41 

Prioridad: Fecha: 2002/10/14, pals: GB, nümero: 0223712.1 

2. Objeto de la invención 

. Titulo de la solicitud: Intermedio quimico, nUmero de folio: 1 

El problema planteado en esta solicitud es la necesidad de intermedios y su 
uso en un proceso para la preparaciOn de compuestos de oxabispidina 9-oxa-3,7-
diazabiciclo-[3.3.1] nonano. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona sales 
de adiciOn de Æcido de compuestos de fOrmula (I) como intermediarios en los 
procesos de obtenciOn de compuestos de oxabispidina y proporciona su proceso 
de obtenciOn con la sorprendente ventaja de que los compuestos de formula (I) 
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pueden prepararse convenientemente a partir de precursores sókdos con 
rendimientos mayores, menor nUmero de pasos, menor tiempo, y menor costos 
comparado con la solicitud WO 01/28992. 

ClasificaciOn Internacional de Patentes (I PC.): A61   31/335 

3. De la solicitud de Patente 

Descripción (artIculo 28 D. 486) 

� Sobre el tItulo: "intermedio qulmico" la solicitud no es clara ni concisa ya que no 
(a diferencia de ninguna otra solicitud que contenga un intermedio quimico ni a la 
sal especIfica que se pretende proteger. 

Reivindicaciones (articulo 30 D 486) 

Una vez revisado el capitulo reivindicatorio esta dependencia encuentra: 

� Reivindicación 1: La mención del compuesto de formula (I) como una "sal de 
adiciOn de Æcido" es ambigua puesto que no menciona cual es la sal. 
Tampoco concuerda con el titulo de la solicitud, se solicita hacer el ajuste 
necesario. En dicha reivindicaciôn tampoco se definen los significados del 
radical RI. 

Pareciera entenderse ademÆs, que el compuesto de la reivindicación I (sal) y 
el compuesto del proceso de la reivindicaciOn 6 son los mismos dadas sus 
estructuras, sin embargo se nombran bajo diferente numeraciôn (I) y (II). Se 
solicita aclarar cuales son las diferencias entre ellos. 

ReivindicaciOn 6: No queda clara dicha reivindicaciOn ya que menciona un 
proceso para la preparaciOn de un compuesto de fOrmula (II) en donde dicha 
estructura es la misma de la fOrmula (I) de la reivindicaciOn 1. 

4. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

Fecha de presentaciOn de la solicitud prioritaria 2002/10/14 

Teniendo en cuenta la fecha indicada se realizO la bUsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose los 
siguientes documentos mÆs relevantes: 

NO Documento Titulo Fecha de publicaciOn* 
NEW OXABISPIDINE COMPOUNDS 

D1 WO 01/28992 USEFUL IN THE TREATMENT OF 2001/04/26 
CARDIAC ARRHYTHMIAS  

EXP 2005-32855 
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S. AnÆlisis de patentabilidad (artIculo 14 D486) 

Nivel inventivo (artIculol8 D486) 

La presente Solicitud de Patente reivindica: 

6) un proceso para la preparación de un compuesto de formula (II). 
En donde una sal del compuesto (I) se hace reaccionar con un compuesto (Ill), a 
una temperatura de 0-100°C en presencia de agua y una base. 

R2 
+I>< 

R5 
- hN- Rj"e N"?Nl 00,

Y=OoN(R7) 
B= Z = enlace o alguileno o �Z-N(R12) 
R4= H, alquilo 
R5= fenilo o piridilo 

Con sustituciôn �OH, ciano, halo, nitro 
Alquilo, alcoxi, etc 

Dicho proceso estÆ afectado por los siguientes documentos del Estado de la 
TØcnica: 

D1 que enseæa compuestos de fOrmula (I) para la profilaxis y tratamiento de 
arritmias (abstract) y procedimientos para la obtenciOn (pÆgina 16) en donde una 
oxabispidina se prepara haciendo reaccionar una sal defOrmulaVII (pagina 18), 
con un compuesto de fOrmula IX (pagina 19) igual al de la solicitud (de acuerdo a 
los sustituyentes), a una temperatura de aproxirnadamente 60°C (pÆgina 19) o 
35°C (pagina 18) en presencia de un solvente que puede ser agua (pagina 19) o 
puede ser una base (pagina 18). 19 

  R 

- R1 G( 

R4 

Y=O o N(14) 
B= -Z-, enlace, -Z-N(R20) 
G= CH o   
R3=0, H, alquilo 
R4= -OH, ciano, alquilo, nitro 

Alcoxi, etc 

La Unica diferencia con D1 es que esta solicitud debe utilizar en su reacción 
tanto agua y una base simultaneamente. 

No puede determinarse un efecto tØcnico que logre la diferencia con Ia 
anterioridad encontrada ya que no se observan rendimientos mayores, pues en Ia 
anterioridad los rangos de rendimiento estÆn entre 97-100% (paginas 68 y 
siguientes) mientras que en la solicitud los rendimientos que muestra estÆn entre 

EXP 2005-32855 



91 - 87% (fobs 29 y siguientes). 

El Problema TØcnico Objetivo se puede definir en como lograr procesos 
alternativos para la preparación de oxabispidinas. 

Por tanto, la solicitud, tal cono se reivindica, es obvia, porque el experto medio 
en Ia materia enfrentado a Ia necesidad de procesos para la preparación de 
compuestos de oxabispidina 9-oxa-3,7- diazabiciclo-[3.3. 1] nonano y conociendo 
el estado de la tØcnica Ilevarla a cabo los procesos tal como se enseæa en Dl 
logrando 10 reivindicado. 

Respecto a la sal de la reivindicaciOn I (sal de adiciôn de Æcido de un compuesto 
(I)). 

-N h ,, 
RIN1OR 

Dicha sal, no muestra ventajas frente a los ya conocidos (intermediarios) que 
permita evidenciar una solución que aporte la invención (ver Dl pÆgina 100 
intermediarios conocidos come rcialmente). no se demuestra tampoco mediante 
estudios, cual o cuales son las propiedades sorprendentes que le confiere el 
compuesto intermediario o la sal de la reivindicación 1 al compuesto final 
(oxabispidina). 

En conclusiOn, no se considera que la presente solicitud merezca reconocimiento 
de nivel inventivo. 

En cumplimiento del artIculo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dIas contados 
a partir de la fecha de notificaciOn de la presente comunicaciôn. En caso de no dar 
respuesta al presente requerimiento, 0 si a pesar de la respuesta subsistieran los 
impedimentos para la concesiOn, sedenegarÆ la patente. 

Notifiquese el presenteflcio 9Æorm a Ia dispuesto en el numeral 5.2, literal e), del 
capItulo quinto del tItuljj,prirp’ero

 
del Circular Unica No lOde 2001. 

ALIX CARMENZA ESPDES DE VERGEL 
Directora de Nuevs Creaciones (C) 

El anterior requerimiento fue notificado por fijaciOn en lista, de fecha 

--

CONCEPTO TECNICO EXAMINADOR TECNICO 
No. 02 Codigo No. 202087 
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Como resultado del examen de fondo, realizado con fundamento en el artIculo 45 de 
la DecisiÆn 486 de la Comisión de  la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

DescripciOn: Folios: 19 a 37 

Reivindicaciones: Folios 38 a 41 

Prioridad: Fecha: 2002/10/14, pals: GB, nUmero: 0223712.1 

2. Objeto de la invenc.ión 

. Titulo de la solicitud: Intermedio qulmico, nUmero de folio: 1 

El problema planteado en esta solicitud es la necesidad de intermedios y su 
uso en un proceso para la preparación de compuestos de oxabispidina 9-oxa-3,7-
diazabiciclo-[3.3.1] nonano. 

Para solucionareste problema tØcnico Ia solicitud en estudio proporciona sales 
de adiciôn de Æcido de compuestos de formula (I) como intermediarios en los 
procesos de obtenciOn de compuestos de oxabispidina y proporciona su proceso 
de obtención con  la sorprendente ventaja de que los compuestos de formula (I) 
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pueden prepararse convenientemente a paitir de precursores sólidos con 
rendimientos mayores, menor nümero de pasos, menor tiempo, y menor costos 
comparado con la solicitud WO 01128992. 

Clasificaciôn Internacional de Patentes (IPC.): A61  31/335 

3. De la solicitud de Patente 

Descripciôn (articulo 28 D. 486) 

Sobre el titulo: "intermedio quirnico" la solicitud no es clara ni concisa ya que no 
ladiferencia de ninguna otra solicitud que contenga un intermedio qulmico ni a la 
sal especifica que se pretende protegºr. 

Reivindicaciones (articulo 30 D 486) 

Una vez revisado el capitulo reivindicatorio esta dependencia encuentra: 

� ReivindicaciOn 1: La mención del compuesto de formula (I) como una "sal de 
adiciOn de Æcido" es ambigua puesto que no menciona cual es la sal. 
Tampoco concuerda con el tItulo de la solicitud, se solicita hacer el ajuste 
necesarlo. En dicha reivindicación tampoco se definen los significados del 
radical RI. 

Pareciera entenderse ademÆs, que el compuesto de la reivindicaciôn I (sal) y 
el compuesto del proceso de la reivindicaciOn 6 son los mismos dadas sus 
estructuras, sin embargo se nombran bajo diferente numeraciÆn (I) y (II). Se 
solicita aclarar cuales son las diferencias entre ellos. 

� ReivindicaciOn 6: No queda clara dicha reivindicaciôn ya que menciona un 
proceso para la preparacion de un compuesto de formula (II) en donde dicha 
estructura es la misma de la fOrmula (I) de la reivindicaciOn 1. 

4. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

Fecha de presentaciOn de la solicitud prioritaria 2002/10/14 

Teniendo en cuenta la fecha indicada se realizO la bUsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose los 
siguientes documentos mÆs relevantes: 

No Documento Titulo Fecha de., * publicacuon 
NEW OXABISPIDINE COMPOUNDS 

D1 WO 01/28992 USEFUL IN THE TREATMENT OF 2001/04/26 
CARDIAC ARRHYTHMIAS  

EXP 2005-32855 
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S. AnÆlisis de patentabilidad (artIculo 14 D486) 

Nivel inventivo (artIculol8 D486) 

La presente Solicitud de Patente reivindica: 

6) un proceso para la preparacion de un compuesto de formula (II). 
En donde una sal del compuesto (I) se hace reaccionar con un compuesto (I 11), a 
una temperatura de 0-100°C en, presencia de agua y una base. 

R1 
NA 

R5 

Y= 0 o N(R7) 
B= Z = enlace o alguileno o �Z-N(R12) 
R4= H, aiquilo 
R5= fenilo o piridilo 

Con sustituciOn �OH, ciano, halo, nitro 
Alquilo, alcoxi, etc 

Dicho proceso estÆ afectado por los siguientes documentos del Estado de la 
TØcnica: 

D1 que enseæa compuestos de fOrmula (I) para la profilaxis y tratamiento de 
arritmias (abstract)y procedimientos para la obtenciôn (pagina 16) en donde una 
oxabispidina se prepara haciendo reaccionar una sal de fOrmula VII (pÆgina 18), 
con un compuesto de fOrmula IX (pagina 19) igual at de la solicitud (de acuerdo a 
los sustituyentes), a una temperatura de aproximadamente 60°C (pagina 19) o 
35°C (pagina 18) en presencia de un solvente que puede ser agua (pagina 19) o 
puede ser una base (pagina 18). IQ 

0 V 
46 R43 R41 

R37 \ 
B 

06 

R44 

R42 
N�_R1 G 6\? 

H R4 

Y=O o N(14) 
B= -Z-, enlace, -Z-N(R20) 
G= CH o N 
R30, H, aiquilo 
R4= -OH, ciano, aiquilo, nitro 

Alcoxi, etc 

La (mica diferencia con D1 es que esta solicitud debe utilizar en su reacción 
tanto agua y una base simultaneamente. 

No puede determinarse un efecto tØcnico que logre la diferencia con la 
anterioridad encontrada ya quo no se observan rendimientos mayores, pues en la 
anterioridad los rangos de rendimiento estÆn entre 97-100% (paginas 68 y 
siguientes) mientras que en la solicitud los rendimientos que muestra estÆn entre 
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91 - 87% (folios 29 y siguientes). 

El Problema TØcnico Objetivo se puede definir en como lograr procesos 
alternativos para la preparación de oxabispidinas. 

Por tanto, la solicitud, tal como se reivindica, es obvia, porque el experto medio 
en la materia enfrentado a la necesidad de procesos para la preparación de 
compuestos de oxabispidina 9-oxa-3,7- diazabiciclo-[3.3.1] nonano y conociendo 
el estado de la tØcnica lievarla a cabo los procesos tal como se enseæa en Dl 
lÔgrando lo reivindicado. 

Respecto a la sat de la reivindicación I (sal de adiciOn de Æcido de un compuesto 
(I)). 

R 
.-R 

"  

4 Dicha sal, no muestra ventajas frente a los ya conocidos (intermediarios) que 
permfta evidenciar una solución que aporte la invenciOn (ver Dl pÆgina 100 
intermediarios conocidos comercialmente). no se demuestra tampoco mediante 
estudios, cual o cuales son las propiedades sorprendentes quo to confiere el 
compuesto intermediarlo o la sal de Ia reivindicaciÆn I al compuesto final 
(oxabispidina). 

En conclusiOn, nose considera que la presente solicitud merezca reconocimiento 
de nivel inventivo. 

En cumplimiento del articulo 45 de la Decision 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dIas contados 
a partir de la fecha de notificaciOn do la presente comunicaciOn. En caso do no dar 
respuesta al presente requerimiento, 0 si a pesar de la respuesta subsistieran los 
impedimentos para La concesiOn, se denegara la patente. 

4t NotifIquese el presente ficio nform a lo dispuesto en el numeral 5.2, literal e), del 
capItulo quinto deltitu ri erode Ia Circular CJnica N° 10 de 2001. 

1 
ALIX CARMENZA S DES DE VERGEL 
Directora do Nuev4s Creaciones (C) 

El anterior requerimiento fue notificado por fijación en lista, de fecha 
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