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METHOD FOR THE PREPARATION OF 1-(2-HALOGEN-ETHYL)-4
PIPERIDINE-CARBOXYLIC ACID ETHYL ESTERS

Fokk

Technical Field
Umeclidinium, in particular umeclidinium bromide, is a compound used in the
therapy of individuals suffering from chronic obstructive pulmonary disease.
A key intermediate in its synthesis is 1-(2-chloroethyl)-4 piperidinecarboxylic acid
ethyl ester, of formula (I)

0O~

Cl (I) |
of which some synthesis are described in the literature.
In particular, WO2005/104745 describes a process for the preparation of compound

of formula (I) comprising reacting 1-bromo-2-chloroethane and ethyl-isonipecotate

as follows:
(0]
S ~ (@) O\/
Br-CH,-CH,-Cl
[Tj acetone/K,CO, N
H
Ci

However, such a reaction provides very low yields (about 38%), due to the
simultaneous  dimerization reaction leading to the 1,1'-(ethane-1,2-
diyl)bis(piperidine-4-carboxylate) compound. In addition, the compound obtained by
this process is significantly impure and must be necessarily purified by
chromatography, a purification process which is not particularly suitable for an
industrial synthesis.

In order to overcome the dimerization problem and the resulting low yields,
W02014/027045 describes a two-steps process for the preparation of compound of

formula (I), in particular by the following reactions:
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CHCH-CH-DH chlorinating agent
CH Cl

It is clear that such a synthesis, although leading to better yields with respect to those
described in W02005/104745, requires two reaction steps and the separation of the
hydroxylated intermediate by distillation of the reaction solvents, prior to the
reaction with the chlorinating agent.

Brief Description of the Drawings

Figure 1 displays the '"H-NMR spectrum of the compound of example 1.

Objects of the Invention

It is an object of the invention to provide a process for the preparation of a derivative
of 1-(2-ethyl)-4 piperidinecarboxylic acid ethyl ester, in particular of 1-(2-
chloroethyl)-4 piperidinecarboxylic acid ethyl ester, which is fast, provides good
yields and excellent purity and is industrially convenient.

Description of the Invention

According to one of its aspects, the invention is directed to a process for the
preparation of a compound of formula (I)

o) o

”\
X @
wherein X is a leaving group, comprising carrying out a reductive amination of
ethyl-isonipecotate with a X-acetaldehyde, wherein X is as defined above, in a
solvent system, in the presence, or with subsequent addition, of a reducing agent,
according to scheme (I) below:
Scheme ()
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X-CH,-CHO

! solvent system/ N
H  reducing agent

—_—

" C)

The definition of "leaving group" is well known to skilled in the art and "X-
acetaldehyde" means herein a compound of formula X-CH,-CHO wherein X is a
leaving group, e.g. bromine or chlorine, preferably X-acetaldehyde is
chloroacetaldehyde.

According to a preferred embodiment, the solvent system comprises at least one
solvent suitable for the reductive amination reaction, e.g. a solvent selected from
lower alcohols, such as C,-C4 alcohols, as methanol, ethanol, isopropanol, tert-
butanol, and the like; and acetonitrile and aliphatic or cyclic ethers, such as THF.
Alternatively, it would be in any case possible to use other solvents, such as
chlorinated solvents, as dichloromethane, 1,2-dichloroethane and the like. However
such solvents, which are described in the literature for this kind of reactions, are
toxic, whereas the process of the invention has the advantage of proceeding very well
also in low-toxicity solvents such as those mentioned above.

According to a preferred embodiment, the reductive amination reaction of the
invention 1s carried out under acidic catalysis, and in this case the solvent system also
comprises an acid, advantageously a weak acid, such as, e.g., a carboxylic acid.
Suitable acids include acetic acid and formic acid, with acetic acid being preferred.
According to a most preferred embodiment, the solvent system is a mixture
comprising a solvent and acetic acid, advantageously in a solvent/acetic acid ratio of
at least 8-10/1 (v/v) or higher, for example 12-15/1 or even higher.

Preferred solvent systems are methanol/acetic acid/acetonitrile and acetic acid
systems, preferably in the ratios reported above.

According to another embodiment, the solvent system is only made of one weak acid
as defined above such as, e.g., acetic acid.

Preferably, the ethyl-isonipecotate/X-acetaldehyde molar ratio is at least equimolar,
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preferably X-acetaldehyde is used in excess, €.g. the ratio is about 1/1-2, e.g. 1/1 or
1/1.5.

According to a preferred embodiment, the X-acetaldehyde is chloroacetaldehyde and
it is used in an aqueous solution, e.g. in a 50% (w/w) solution. The possibility of
using an aqueous solution of X-acetaldehyde is surprising, since the reductive
amination reactions are usually carried out in stringently anhydrous conditions. In
this case, however, it has been observed that the process of the invention results in
good yields also in the presence of water, provided that the reducing agent is added
to the reaction mixture from the beginning. The compound is directly obtained in an
extremely pure form and such a result is unexpected and surprising. It is known that
the use of chloroacetaldehyde for the reductive amination reaction is not expected for
the skilled in the art, since such a reagent can chemically behave either as an
aldehyde and as a chloride. If it would behave as a chloride it would be an alkylating
agent, in particular for the amines. Moreover, since the reaction is carried out in the
presence of water (which usually inhibits the formation of the Schiff base), it is
expected that the alkylating function would be dominant. On the other hand and
unexpectedly, the reaction leads to a high-purity single product, showing that the
unfavorable reactivity of the reaction environment is, on the contrary, unexpectedly
favored. In other words, the result of the reaction is opposite to expectations of the
skilled in the art and leads to the desired compound with significant yield and purity.
As an alternative to X-acetaldehyde it is also possible to use hydrated forms, acetals
or hemiacetals thereof.

The expression "reducing agent" means herein a reducing agent suitable for the
reduction of imines and that does not reduce the starting aldehyde, for example a
compound selected from sodium cyanoborohydride (NaCNBHj); sodium
triacetoxyborohydride (NaBH(OACc)3); 3-pyridine-borane (pyr-BH3);
Ti(Oi-Pr)s/NaBHy: borohydride supported on resins; Zn(BHy4),/SiO;; BuzSnH/SiO,;
or phenyl-SiHs/Bu;SnCl;, Sodium cyanoborohydride (NaCNBH;) and sodium
triacetoxyborohydride (NaBH(OAc);) are preferred reducing agents and sodium
cyanoborohydride is a particularly preferred reducing agent for the reaction reported

above.
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The amounts of reducing agent depend upon the agent employed and the skilled in
the art is certainly able to calculate them. As an examplé, it is. possible to use nearly
equimolar amounts of sodium cyanoborohydride relative to the starting compound or
even lower amounts. Molar amounts of ethyl-isonipecotate/X-acetaldehyde/sodium
cyanoborohydride can be, e.g., 1/1-1.5/0.3-1.5, advantageously about 1/1-1.5/0.5-1,
more preferably 1/1-1.5/1. On the other hand, for the triacetoxyborohydride it is
possible to use higher amounts, e.g. the molar amounts of ethyl-isonipecotate/X-
acetaldehyde/triacetoxyborohydride can be, e.g., 1/1-1.5/3-7, advantageously about
1/1-1.5/4-6.

It has been observed that by adding a halogen salt to the reaction mixture, e.g. an
alkali metal or an alkali earth metal chloride, e.g. lithium chloride or similar
compounds, when using the chloroacetaldehyde, it is possible to obtain the desired
compound with higher yields and lower impurities. The amount of said salt is not:
critical, as an example it can be added in an amount of 10-50% (w/w) or even up to
equimolar amounts relative to the starting isonipecotate.

When the process of the invention occurs in the presence of water, e.g., but not
exclusively, when working with aqueous X-acetaldehyde, the presence of some
reducing agents (such as NaCNBHj; and other listed above), aids the completion of
the reaction and increases the purity of the obtained product.

However, working in an environment poor of water, it is possible to form the imine
and later reduce it by any reaction known in the art for this kind of reaction.
Therefore, the expression "in presence, or with later addition, of a reducing agent”
means that, when working in an aqueous environment, it is preferable to add the
reducing agent from the beginning of the amination reaction in order to favor its
completion.

The process of scheme (I) can occur at room temperature and it is completed in few
hours (usually, the reaction is complete within 4 hours). It is possible to cool down
the reaction mixture, e.g. in an ice bath, when adding the reducing agent in order to
avoid an excessive increase of the internal temperature. The skilled in the art can
control the development according to known techniques, e.g. by UPLC (ultra-

performance liquid chromatography).
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At the end of the reaction the solvents are evaporated and compound of formula (I) is
usually obtained already at high purity and it can be directly used without the need of
further processing, opposite to what is described in the prior art. However, if desired
and needed, the compound can be purified according to conventional techniques, e.g.
by simple filtration on silica or by precipitation as a salt, e.g. as hydrochloride.
Examples of the process of the invention are provided in the "Experimental section”
below with a merely illustrative and not-limiting purpose.

It will be clear that the process of the invention provides compound of formula (I)
with excellent yields and high purity and by means of a simple reductive amination
reaction without the need of intermediate isolation and/or puriﬁcation steps, and
therefore represents a significant improvement in the industrial field and a valuable
alternative to the processes of the prior art.

Experimental Section

Example 1

A single-neck flask is charged with ethyl-isonipecotate (369.6 mg; 2.3 mmoles), 6.7
ml of a methanol/acetic acid mixture (10/1) are added and the 50%
chloroacetaldehyde aqueous solution (180.5 mg; 2.3 mmoles) is added dropwise. The
solution is cooled to 0°C in an ice bath and NaCNBHj (144.5 mg; 2.3 mmoles) is
added portionwise. It is stirred at room temperature for 2 hrs and the development of
the reaction is checked by UPLC. The solvent is evaporated at 40°C under reduced
pressure, the aqueous phase is made basic with K,CO3, extracted with AcOEt and
dried on Na;SO4. The solvent is evaporated at 40°C under reduced pressure and
456.7 mg of compound of formula (I) are thus obtained wherein X is chlorine (90%
yield).

'H-NMR analysis

The product obtained in example 1 has been analyzed by 'H-NMR in DMSO. The
spectrum, reported in Figure 1, only present signals related to the structure of the
desired compound, thus showing that the compound is pure (‘"H-NMR, 400MHz).
Example 2

A single-neck flask is charged with ethyl-isonipecotate (443 mg; 2.8 mmoles), 8 ml

of an acetonitrile/acetic acid mixture (10/1) are added and the 50%
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chloroacetaldehyde aqueous solution (219.8 mg; 2.8 mmoles) is added dropwise. The
solution is cooled to 0°C in an ice bath and NaBH(OAc); (2.4 mg; 11.3 mmoles) is
added portionwise. It is stirred at room temperature for 2 hrs and the development of
the reaction is checked by UPLC. The solvent is evaporated at 40°C under reduced
pressure, the aqueous phase is made basic with K,CO;, extracted with AcOEt and
dried on Na;SOy4. The solvent is evaporated at 40°C under reduced pressure and
compound of formula (I) is thus obtained wherein X is chlorine.

Example 3

A single-neck flask is charged with ethyl-isonipecotate (468.2 mg; 3 mmoles), 8.6 ml
of a methanol/acetic acid mixture (10/1) are added and the 50% chloroacetaldehyde
aqueous solution (235.5 mg; 3 mmoles) is added dropwise. The solution is cooled to
0°C in an ice bath and NaBH(OAc); (2.5 mg; 12 mmoles) is added portionwise. It is
stirred at room temperature for 2 hrs and the development of the reaction is checked
by UPLC. The solvent is evaporated at 40°C under reduced pressure, the aqueous
phase is made basic with K,CO3, extracted with AcOEt and dried on Na;SQ,. The
solvent is evaporated at 40°C under reduced pressure and compound of formula (1) is
thus obtained wherein X is chlorine.

Example 4

A single-neck flask is charged with ethyl-isonipecotate (349.7 mg; 2.2 mmoles), 6.3
ml of methanol/acetic acid (10/1) are added and the 50% chloroacetaldehyde aqueous
solution (172.7 mg; 2.2 mmoles) is added dropwise. The solution is cooled to 0°C in
an ice bath and NaCNBHj3 (69.1 mg; 1.1 mmoles) is added portionwise. It is stirred
at room temperature for 2 hrs and the development of the reaction is checked by
UPLC. The solvent is evaporated at 40°C under reduced pressure, the aqueous phase
is made basic with K,CQO;, extracted with AcOEt and dried on Na,SQO4. The solvent
is evaporated at 40°C under reduced pressure and compound of formula (I) is thus
obtained wherein X is chlorine.

Example 5

A single-neck flask is charged with ethyl-isonipecotate (927.8 mg; 5.9 mmoles), 16.8
ml (035 M) of methanol/acetic acid (10/1) are added and the 50%

chloroacetaldehyde aqueous solution (463.1 mg; 5.9 mmoles) is added dropwise. The
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solution is cooled to 0°C in an ice bath and NaCNBH; (370.9 mg; 5.9 mmoles) is
added portionwise. It is stirred at room temperature for 2 hrs and the development of
the reaction is checked by UPLC. The solvent is evaporated at 40°C under reduced
pressure, the residue is taken up with 2N HCl (10 ml) and left under stirring for 30
min. It is extracted with AcOEt (2x20 ml), the aqueous phase is made basic with
K,CO;3, extracted with AcOEt and dried on Na,SO,. The solvent is evaporated at
40°C under reduced pressure and compound of formula (I) is thus obtained wherein
X is chlorine. The compound is further purified by silica gel chromatography: 3 cm
column diameter, 7 ¢m silica, elution with DCM/AcOEt=6/4.

Example 6

A single-neck flask is charged with ethyl-isonipecotate (515.6 mg; 3.28 mmoles),
9.37 ml (0.35 M) of methanol/acetic acid (9/1), LiCl (139 mg, 3.28 mmoles) are
added and the 50% chloroacetaldehyde aqueous solution (386.2 mg; 4.92 mmoles) is
added dropwise. The solution is cooled to 0°C in an ice bath and NaCNBH3 (206.1
mg; 3.28 mmoles) is added portionwise. It is stirred at room temperature for 2 hrs
and the development of the reaction is checked by UPLC. The solvent is evaporated
at 40°C under reduced pressure, the residue is taken up with 2N HCI (10 ml) and left
under stirring for 30 min. It is extracted with AcOEt (2x20 ml), the aqueous phase is
made basic with K,COs;, extracted with AcOEt and dried on Na,;SO,. The solvent is
evaporated at 40°C under reduced pressure and 544.2 mg of compound of formula (I)

are thus obtained wherein X is chlorine.
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Claims

1.

10.

11.

A process for the preparation of a compound of formula (I) -

0 o~

\
X Y

wherein X is a leaving group, comprising carrying out a reductive amination
of ethyl-isonipecotate with a X-acetaldehyde (X-CH,-CHO) or acetals,
hemiacetals or hydrated forms thereof, wherein X is as defined above, in a
solvent system, in the presence, or with subsequent addition, of a reducing
agent.
The process according to claim 1, characterized in that X is selected from a
chlorine or a bromine atom.
The process according to claim 1 or 2, characterized in that X is a chlorine
atom.
The process according to claim 3, characterized in that said solvent is selected
from lower alcohols and acetonitrile.
The process according to claim 4, characterized in that said solvent is
methanol or acetonitrile.
The process according to any one of the preceding claims, characterized in
that said solvent system also comprises a weak acid.
The process according to claim 6, characterized in that said acid is acetic acid.
Process according to any one of the preceding claims, characterized in that
said solvent system is a mixture of solvent/acetic acid = 8-10/1 (v/v) or
higher.
The process according to any one of the preceding claims, characterized in
that it is carried out in the presence of water.
The process according to any one of the preceding claims, characterized in
that the ethyl-isonipecotate/X-acetaldehyde ratio is1/1-1.5.

The process according to any one of the preceding claims, characterized in
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12.

13.

14.

15.

16.

that said reducing agent is selected from sodium cyanoborohydride
(NaCNBHj3); sodium triacetoxyborohydride (NaBH(OACc)3); 3-pyridine-
borane (pyr-BH3); Ti(Oi-Pr)s/NaBH4: borohydride supported on resins;
Zn(BHy)»/Si0,; BuzSnH/SiO,; or phenyl-SiH4/Bu,SnCl,.

The process according to claim 11, characterized in that said reducing agent is
selected from sodium cyanoborohydride (NaCNBH;) and sodium
triacetoxyborohydride (NaBH(OAc)3).

The process according to any one of the preceding claims, characterized in
that the molar ratios of ethyl-isonipecotate/X-acetaldehyde/sodium
cyanoborohydride are 1/1-1.5/0.3-1.5.

The process according to any one of claims from 1 to 12, characterized in that
the ~molar ratios of  ethyl-isonipecotate/X-acetaldehyde/sodium
triacetoxyborohydride are 1/1-1.5/4-6.

The process according to any one of the preceding claims, characterized in
that the reaction occurs in the presence of halogen salts.

The process according to claim 15, characterized in that the reaction occurs in

the presence of an alkali metal or an alkali earth metal chloride.

10



PCT/IB2015/058145

WO 2016/071792

171

Fig. 1

P

oy

peS

e AR P

SRR

e e L R

g
L inteay

o stoie

1o

0g

0¢

0t

[ppmi

i



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2015/058145

A. CLASSIFICATION OF SUBJECT MATTER

INV. CO07D211/52
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Co7D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, CHEM ABS Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Scheme 1;
example 1

Y WO 2005/104745 A2 (GLAXO GROUP LTD [GB];
LAINE DRAMANE I [US]; PALOVICH MICHAEL R
[US]; M) 10 November 2005 (2005-11-10)

Y US 2006/223792 Al (BUTLER CHRISTOPHER R
[US] ET AL) 5 October 2006 (2006-10-05)
paragraph [0197]; examples 8,94,96,106

1-16

1-16

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

25 January 2016

Date of mailing of the international search report

04/02/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Grassi, Damian

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2015/058145

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

ABDEL-MAGID A F ET AL: "Reductive
amination of aldehydes and ketones with
sodium triacetoxyborohydride. Studies on
direct and indirect reductive amination
procedures",

THE JOURNAL OF ORGANIC CHEMISTRY, AMERICAN
CHEMICAL SOCIETY, US,

vol. 61, no. 11, 1 May 1996 (1996-05-01),
pages 3849-3862, XP002217704,

ISSN: 0022-3263, DOI: 10.1021/J0960057X
page 3854, right-hand column, paragraph 1;
tables 2-4

WO 2014/027045 Al (GLAXO GROUP LTD [GB])
20 February 2014 (2014-02-20)

cited in the application

example 1

WO 2005/087764 Al (GLAXO GROUP LTD [GB];
ARISTA LUCA [IT]; BONANOMI GIORGIO [IT];
DAMIANI) 22 September 2005 (2005-09-22)
Preparation 1;

pages 12,13,21

1-16

1-16

1-16

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2015/058145
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2005104745 A2 10-11-2005 AP 2213 A 01-03-2011
AR 050902 Al 06-12-2006
AU 2005237576 Al 10-11-2005
BR PI0510170 A 02-10-2007
CA 2564742 Al 10-11-2005
CA 2755954 Al 10-11-2005
CN 1976701 A 06-06-2007
CN 102040602 A 04-05-2011
CY 1113196 T1 09-12-2015
DK 1740177 T3 29-10-2012
EA 200601991 Al 27-02-2007
EA 201100019 Al 30-12-2011
EC SPO66940 A 20-12-2006
EP 1740177 A2 10-01-2007
EP 2570128 Al 20-03-2013
ES 2392848 T3 14-12-2012
HK 1102423 Al 04-01-2013
HR P20120832 T1 30-11-2012
IL 178152 A 31-05-2011
JP 5014121 B2 29-08-2012
JP 5398871 B2 29-01-2014
JP 2007534769 A 29-11-2007
JP 2012162559 A 30-08-2012
KR 20070015412 A 02-02-2007
KR 20110010841 A 07-02-2011
LU 92565 12 02-12-2014
MA 28631 Bl 01-06-2007
MY 144753 A 31-10-2011
NZ 549997 A 29-10-2010
PE 02592006 Al 25-03-2006
PT 1740177 E 02-11-2012
SG 186597 Al 30-01-2013
SI 1740177 T1 31-12-2012
TW 1363759 B 11-05-2012
UA 95768 C2 12-09-2011
US 2007185155 Al 09-08-2007
US 2007249664 Al 25-10-2007
US 2009124653 Al 14-05-2009
US 2012157491 Al 21-06-2012
US 2013030015 Al 31-01-2013
US 2014080863 Al 20-03-2014
US 2014371264 Al 18-12-2014
US 2015238470 Al 27-08-2015
US 2016002220 Al 07-01-2016
vy 28871 Al 30-11-2005
WO 2005104745 A2 10-11-2005

US 2006223792 Al 05-10-2006 AU 2006230379 Al 05-10-2006
BR PI0607742 A2 29-09-2009
CA 2603122 Al 05-10-2006
CN 101189012 A 28-05-2008
co 6382173 A2 15-02-2012
CR 0480 A 09-09-2008
EA 200702128 Al 28-04-2008
EP 1868605 A2 26-12-2007
JP 2008536825 A 11-09-2008
KR 20080003385 A 07-01-2008
NI 200700250 A 15-05-2008

Form PCT/ISA/210 (patent family annex) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2015/058145
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006223792 Al 05-10-2006
WO 2006105304 A2 05-10-2006
ZA 200709346 A 26-08-2009
WO 2014027045 Al 20-02-2014 AU 2013304102 Al 26-02-2015
CA 2881935 Al 20-02-2014
CN 104619706 A 13-05-2015
EP 2885298 Al 24-06-2015
JP 2015524832 A 27-08-2015
KR 20150043465 A 22-04-2015
US 2015232423 Al 20-08-2015
WO 2014027045 Al 20-02-2014
WO 2005087764 Al 22-09-2005 EP 1737851 Al 03-01-2007
JP 2007527890 A 04-10-2007
US 2008139532 Al 12-06-2008
WO 2005087764 Al 22-09-2005

Form PCT/ISA/210 (patent family annex) (April 2005)

page 2 of 2




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

