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Scheme 1. Synthesis of [''Cldiclofenac sodium. (A) Synthesis of the precursor. (B) Radiochemistry.
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The method is based on the synthesis of a chlednatecursor, namely the
2-[(2,6-dichlorophenyl)amino]benzyl chlorid8)( which, by reaction with sodiumiC]cyanide
and successive hydrolysis, can be converted in@j fliclofenac. The chlorinated precursor was
not commercially available: it was prepared optingzthe synthesis described in the literature
[3]. The sequence of reactions is reported in Seh&f Reaction between 2-chlorobenzoic
acid and 2,6- dichloroaniline produced 2-[(2,6-thicbphenyl)amino] benzoic acid), which
was then reduced with LiAlHo 2-[(2,6-dichlorophenyl)aminolbenzyl alcoh@))( The alcohol
was chlorinated with thionyl chloride in pyridine produce the precursa)(
(1). Compound 1
2-Chlorobenzoic acid (52.5 g, 0.33 mol) and KOH.§1®, 0.35 mol) in 160 ml of
1-pentanol were heated at 100°C under stirrind for 2,6-Dichloroaniline (100 g, 0.65
mol) and copper powder (1.25 g, 0.02 mol) were tdeed after cooling, and the mixture
was refluxed for 120 h. After cooling, a solutiohiNa2CQOz (54 g in 180 ml of water) was
added to the mixture. The organic layer was sepdrand the aqueous phase was
extracted with pentanol. Organic phases were comobamd concentrated HCl was added
dropwise to precipitate a brown solid. The solicswiliered under vacuum, washed
repeatedly with concentrated HCI and dried undeuuan. Pure compouridwas
obtained after crystallization from EtOHM (50/50). The yield was 21%; mp 216°C
212°C.1H-NMR: d (CDCh) 6.3 (dd, 1H), 6.8 (dt, 1H), %=Z.5 (m, 4H), 8.1 (dd, 1H), 9.2
(s, 1H). HPLC (eluent B): retention time: 1.7 min.
(2). Compound 2
A solution of compound (10 g, 35 mmol) in 80 ml of anhydrous THF was added
dropwise to a suspension ofiAlH 4in 30 ml of anhydrous THF cooled at 5°15°C.



@3).

(4).
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The resulting mixture was then heated and refldged5 h under stirring. After cooling,
20 ml of water, 20 ml of 15% NaOH solution and 60ofrwater were carefully added at
0°CG-5°C. The suspension was filtered, and the solidiueswas washed on the filter with
THF. The organic phase was concentrated under wacand the resulting solid dissolved
in ethyl acetate. The solution was washed with 20Dz solution and saturated NaCl
solution. The organic phase was concentrated atestpressure. Ethyl ether was added
to the residue and pure compouhdas recovered adding petroleum ether to the salutio
The yield was 67%; mp 1082C10°C.1H-NMR & (CDCl): 1.8 (bs, 1H), 4.8 (d, 2H) 6.4
(dd, 1H), 6.9 (dt, 1H), 7-47.3 (m, 4H), 7.4 (d, 1H). HPLC (eluent B): retenttime: 2.9
min.

Compound 3

A solution of compoun@ (7 g, 26 mmol) in 104 ml of dry diethyl ether arfl4 ml of
anhydrous pyridine was quickly added dropwise $olation of 10.4 ml of SO€In 56

ml of anhydrous pentane cooled at 0°C. The solutias stirred for 30 min at 0°C and
then poured on ice. The mixture was extracted 8@ml of 2N HCI and washed with 30
ml of 2N NaOH solution followed by 30 ml of watéihe organic phase was filtered and
dried over RCQs, and the solvent evaporated at reduced pressamp@und3 was
recovered as yellow oil and used without furtherifination. Yield was 47%1H-NMR &
(CDCl): 4.6 (d, 2H) 6.4 (dd, 1H), 6.9 (dt, 1H), #713 (m, 4H), 7.4 (dd, 1H). HPLC
(eluent A): retention time: 8.8 min. Direct HPLC-M&®ntification of compoun@ was
attempted with a triple quadrupole (Applied Biogyss Sciex APl 4000) mass
spectrometer coupled with a Perkin ElImer SeriesMi@fo HPLC system using MeOH
as eluent. Under these conditions, we observedatit@tive conversion of the chloro
derivative into the corresponding methoxy derivaijinolecular peaks at m/ z=282 and
m/z=284).

2-[(2,6-Dichlorophenyl)amino]phenyl]acetonitrile

Potassium cyanide (100g, 1.5 pmol) was added to a solution of 10 mg (B60l) of
compound3 in 500 pl of DMSO in a capped V-shaped vial. The mixtures\waated at
40°C for 20 min. The solution was used in HPLC ¢aluA) without purification of the
product as comparison for compouhidRetention time: 11.4 min; purity: 92%.

Sodium [1C]cyanide

[11C]CO2was produced at the cyclotron and trapped intaialsss steel loop cooled with
liquid nitrogen. At the end of the delivery, theoting bath was removed andC]CO.

was swept by a nitrogen stream (60 ml/min), mixedioe with pure hydrogen (25
ml/min), and the mixture passed through an ovenaioimg nickel kieselguhr heated at
485°C to achieve reduction taC]methane. iC]lmethane was purified on-line passing
through a trap of magnesium perchlorate and orsadrite before being mixed with

ammonia gas (15 ml/min) and converted ta®N in a furnace containing platinum wool



heated at 1000°C. HIC] CN was recovered by bubbling in a V-shaped efiased by a
screw cap and a silicon septum containing p00f absolute ethanol, 25l of 1 M
NaOH and 25ul of 1.5 M KCN. The solvent was evaporated undé&ogen flow, and the
resulting sodiumiiC]cyanide solution was used without purification.

(6). 1-[11C]-2-{2-[(2,6-Dichlorophenyl)amino]phenyl]} acetamile (4)
Thirty milligrams (0.1 mmol) of compour@lin 1.5 ml of DMSO was added to the vial
containing Na:CN (2.5 mCi). The solution was heated at 110°Clfdmin under stirring.
11C-labeled compound was not isolated. Radio- HPLC (eluent A) retentiome: 11.3
min; radiochemical purity: 84%.

(7). [12C]diclofenac sodium¥)
The vial containing crudeC-labeled compound was added with 10N NaOH and 0.5 ml
of 30% HO2, and the mixture was heated at 135°C for 10 mireustirring.11C-labeled
compounds was identified on the basis of the HPLC featurethefunlabeled compound
and was obtained (N°=20) with a radiochemical y@ld3%+3.8. HPLC (eluent A): 7.9
min. PureuC-labeled compoun8l was obtained by HPLC in the same condition.
Radiochemical purity: 97%+4.2 (N°=20). No chemirapurities were detected
(detection limit for cold diclofenac was gg/ml UV/VIS at 254 nm)

(8). Final formulation
The formulation to be used for administration cetesl of a non-pressurized sprayer. The
same components of the sprayer (vial, seal an@¢@ataining the piston) were received
from the manufacturer. Before each experimentalisesthe amount ofi{C]diclofenac
radioactivity (180+20 MBq, 1000 pl according to radioactive concentration) was
withdrawn from the bulk, placed into the sprayexidnd dried under gentle nitrogen
stream for 1 min. The capping system was remowva & diclofenac sprayer formulation,
and 3 ml of the preparation was withdrawn and fiexnsd to the vial with the
radioactivity. The vial was closed again with tlag@ping system, shaken and placed into a

shielded container.
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original Title
Percutaneous absorption type patch

Abstract

A percutaneous absorption type patch adapted to be applied to a skin surface of a patient. The percutaneous absorption type patch
«comprises: a stratum-corneum release member conststuted from a sheet-like first supporting subsuate and a pressure-sensitive
adhesive layer laminated on the first supporting member; ember from a sheet-
TS eatiny] CorihotG cibat ater s TG el Eom Rt Teterfin layer laminated on the o S pprr BB S B
‘protect [ayer laminated on the medicinal-components retention layer; and a sheet-like handling member interposed between the
stratum-corneum release member and the medicinal-components administration member. An edge portion of the handling member

coupled to or integrated with both the first supporting substrate and the protect layer. Operations of peeling the stratum-corneum
release member from the skin surface of the patient and peefing the protect layer from the medicinal-components retention layer are
carried out at a time by pulling the handling member toward an operating direction.

First Claim

1. A percutaneous absorption type patch adapted to be applied to a skin surface of a patient, comprising:

« a stratum-corneum release member constituted from a sheet-like first supporting substrate and a pressure-sensitive adhe:
layer laminated on the first supporting member, and the pressure-sensitive adhesive layer having a function of remaving an
sl sty o o tie i sirtass of the pferc

member from a sheet-like second supporting substrate, a medicinal-
SeTpon e ratinion ayer Iarieiied br e Saomd Stpporbing SUboty st S = prIC Tayer Ianareatat o the ediinal
companents retention layer, wherein the medicinal-components retention layer includes medicinal components, the protect
layer has a function of protecting the medicinal-components retention layer, and the protect layer is capable of peeling from
the medicinal-components retention layer; ans

(22 201 201
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1. DWHPITitle
Transdermal adhesive patch for delivering activeydy.g. viral vaccine,
comprises stratum corneum release portion, pressumstive layer, drug
administering and holding layer, protective layed &andling region

2. Original Title
Percutaneous absorption type patch

3. Abstract
A percutaneous absorption type patch adapted &ppked to a skin surface
of a patient. The percutaneous absorption typehpaimprises: a
stratum-corneum release member constituted froneatdike first
supporting substrate and a pressure-sensitive @ehager laminated on
the first supporting member; a medicinal-componeadtsinistration
member constituted from a sheetlike second supppstibstrate, a
medicinal-components retention layer laminatednenstecond supporting
substrate, and a protect layer laminated on theamattcomponents
retention layer; and a sheet-like handling membrposed between the
stratum-corneum release member and the medicimapopnents
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administration member. An edge portion of the hisugdinember is coupled
to or integrated with both the first supporting stuate and the protect layer.
Operations of peeling the stratum-corneum releasmlmer from the skin
surface of the patient and peeling the protectrl&gen the
medicinal-components retention layer are

carried out at a time by pulling the handling mentbgard an operating
direction.
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