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Benzoic acid 4-benzoyloxymefhyl-2-(3—diisopropylamino—1-phenylpropyl)-pheny] ester, R; 0.69 (4); NMR (CDCI3):
- 20.62, 36.95, 41.72, 43.89, 48.23, 66.76, 122.22, 125.33, 127.36, 127.62, 127.89, 127.89,127.97, 128.38, 129.48,
130.52, 130.64, 131.15, 131.22, 131.98, 136.38, 137.66, 143.82, 148.95,-164.77, 166.60,, v

c) Mixed ulesiers

fwﬁ-,_

[0033] Mixed diesters (Formula IV) were prepared by acylation of the respecﬁve benzyhc or phenollcm%noesters
-Workup and physical properhes corresponded to the bases and salts described above '

Acetic acid 2-(3-dusopropylammo—1-phenylpropyp-4-formyloxymeﬂ1ylphenyl ester Ry 0.76 (4); NMR (CDCE,)
20.62, 20.91, 33.25, 42.20, 42.28, 48.23, 70.71, 122.96, 127.36, 127.97, 128.38, 128_ 73, 132.02, 135.41, 137.11,
143.81, ‘_149.35. 161.34, 168.95

Benzoic acid 2—(3-diisopropylamind—1-phenylpropy04-formyloxymetfylphenyl ester, Rg 0.74 (4); NMR (CDCl,):
20.60, 36.93, 41.72, 43.89, 48.23, 70.71, 122.50, 125.33, 127.30, 127 89, 127.97, 128.36, 129.57, 130 65, 131.13,
132.05, 135.41, 136.66, 143.80, 149.15, 161.35, 164.78

Isobuiyn'c acid 4-acetoxymethyl-2-(3-diisopropylamino-1 -phenyipropyl)-pheny! ester, Ry 0.77 (4); NMR (CDCls):
18.99, 19.12,:20.65, 21.05, 34.24, 37.02, 41.79, 43.79, 48.72, 6598 122.75,.126. 76 12714 127.94, 128.39,
128.84, 133.55, 137.04, 143.84, 148.56, 170 84, 175.18;

2,2- Dimethylpropionic acid 4-acetoxy-3- (3-diisopropyiamino- -phenylprbpy)—benzyl estef Ry 080'(4) NMR
(CDClg): 20.63, 20.93, 27.19, 33.25, 37.49, 42.21, 42.25, 48.22, 6737 123.18, 12736 127.84, 128.39, 131 18,
: _.13734 143.84, 148.29, 168.93, 178.40 . _ .

2,2-Dlmethyh7rop/onlc acid 4-aoetoxymethyl-z-(a-cﬁrsopmpylanuno—1 -phenylpropyl)phenyl ester, R, 0.81 (4); NMR
(CDCl): 20.60, 20.79, 27.09, 36.93, 37.35, 41.85, 42.29, 48.25, 65 91, 122.36, 127.37, 127.99, 128. 39 129.38,
132.69, 136.00, 136.85, 143.80, 170.45, 17660 .

d) Benzyllc monoesters

[0034] A mixture consisting of Intermediate B (80 mg, 0.23 mmol), viny! ester (0.4 ml), tert.-butyl methylether (18 mi),
and lipase enzyme (1.0 g) was gently shaken at room temperature. Benzylic formate, acetate, and n-butyrate were pre-
pared from the corresponding vinyl ester donors using SAM | lipase (Amano Pharmaceutical Co.). Benzoylation was
achieved with vinyl benzoate in the presence of Lipazym M 20 (Novo Nordisk), whereas pivalates and isobutyrates
were obtained from the corresponding vinyl esters under catalysis of Novozym SP 435 (Novo Nordisk). Tic analysis
indicated after 2 - 24 h complete disappearence of the starting material (R, = 0.45 (3). The mixture was filtered and then
evaporated .under high vacuum (< 40 °C) to give the carboxylic. acid. (R’aCOzH) salts of the respective benzylic
monoesters as colourless to hght yellow-gils. .

Formic acid 3—{3—dusopmpylam/no 1-pheny/propyl)-4-hydroxybenzyl ester R;0.25 (2); NMR (CDCl;): 19.43, 33.24,
- 39.61, 42.25, 48.21, 68.44, 118.09, 127.34, 127.66, 128.31, 128.39, 133.97, 144.47, 156.63, 161.32

‘Acetic acid 3-{3-diisopropylamiho~1-phenylprapy 1)4-hydroxybenzyl ester, R; 0.26 (2); NMR (CDCl3): 19.45,20.96,
33.26, 39.63, 42.27, 48.23, 48.23, 63.59, 11800 127.36, 128.33, 128.33, 128.48, 128.48, 128 53, 129.13, 131 59
133.88, 144.49, 155.74, 170 44

Propionic acid 3- (3—diisopropylamino' 1-phenylpropyl)-4-hydroxybenzy! ester, Ry 0.45 (2); NMR (CDCl3): 19.02, _
19.43, 27.58, 33.20, 39.61, 42.25, 48. 21 64.08, 118.30, 125.30, 127.03, 127.39, 128. 31 130.12, 134, 22 144.51,
'155.64, 173.22

Butyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester, R;0.54 (2); NMR (CDCI;,) 13.58, 18.40,
19.45, 33.29, 35.88, 39.65, 42. 23 48.25, 63.96, 118.32, 124.55, 126.20, 127.35, 128.32, 129.91, 134.22, 144.50,
155.60, 169.05

Isobutyric acid 3-(3-diisopropylamino-1-phenylpropyi)-4-hydroxybenzy! ester, R; 0.56 (4); NMR (CDCly): 18.08,
19.45, 33.28, 33.59, 39.65, 42.29, 48.25, 64.63, 118.35, 125.35, 127.03, 127.38, 128.35, 128.49, 129.79, 134.22,
144,52, 155.65, 175.48
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2,2-Dimethylpropionic acid 3-(3-diisopropylamino-1 -pheny/propy/)—4-hydraxybehéyl ester, R; 0.61 (4); NMR
(CDCl): 19.41, 27.15, 33.24, 37.46, 39.61, 42 25, 4821, 65.10, 118.30, 125.32, 12700, 127.34, 128. 31 129.42,
134.18, 144.47, 155.61, 178.39 . ’

.,,,f

,.: b ';

Benzoic acid 3-(3-diisopropylamino-1-phenylpropyl)-4- hydroxybenzyl ester, R, 0. 77 (4); NMR gCDCla) 18. d‘l

19.40, 33.24, 39.60, 42.40, 48.20, 66.93, 117.13, 127.18, 127.81, 128.33, 129.98, 130 17 132.96, 1‘8358 14233‘ i

156.95, 166.60 %
e) Ethers and silyl ethers

[0035] A mixture of intermediate B (3.4g, 10 mmol), methanesulphonic acid (2 ml, 31 mmol), and alcohol R®-OH, (50
- 150 ml) was stirred at room temperature until no starting material was detectable (2 - 24 h). After evaporation to dry-
ness (< 35 °C) the residue was redissolved in aqueous sodium hydrogen carbonate solution (100 - 200 ml, 5 %, wh)
and the solution was extracted with ethyl acetate (75 ml). The organic phase was separated, dried (NaZSO4) filtered
and evaporated to give bases of Formula VI (R* = H) as calourless to light yellow oils.

"[0036] Mixed ester ether derivatives, e.g. of Intermediate A, were prepared by benzylic acylation of phenolic ethers,
- such as Intermediate A, according to the procedure described for Examples of the structure of Formula lV

Hydrochlondes

- [0037] Molar equivalents of bases of Formula Vi (F(4 =H), dlssolved in tert. -buty! methylether, and ethereal hydrochlo-

3

ric acid were combined at room temperature. Oily precipitates were separaled and dried in vacuumn, crystalline hydro- -

‘chlorides were isolated and recrystallized from acetonitrile to give colourless crystalline material.

2—(3-Diisopropylamino-1-phenylpropyl)~4-memoxymetl’;ylphenol, Ry 0.61 (4); GC-MS/P-Cl (methane, trimethyisily:
derivative): 428.4.(100%), 412.3 (49%), 396.3 (52%); hydrochloride: amorphous hygroscopic colourless solid; m.

. P. 161 °C; NMR (CD50D): 17.39/18.75 (broad signals), 33.79, 43.183, 56. 47 58.00, 75.59, 116 19, 120 79 127,62,

129 04, 129.14, 129.42, 129.55, 130.43; 144.32, 155.85

2+3-Diisopropylamino-1-phenyipropy/)~4-ethoxymethylphenol, Ry 0.72 (4); GC-MS/P-Cl {ammonia, trimethylsilyl
derivative): 444.8 (100%), 398.4 (6%); hydrochloride: m. p 158 - 161 °C, NMR (CD;0D): 15.43, 17.12, 18.82,
233.80. 56. 49 66.49, 73.62, 116.19, 127.63, 128,99, 129.18, 129.36, 129.55, 130.58, 130 75 14432, 155 77

2-(3-Dnsopropylam1no-1 —phenylpfopyb-4-pmpoxymethyl—phenol NMR (CDCl,): 18.62, 19.44, 23.10, 33.24, 39.61,
-42.26, 48.22, 71.87, 73.94, 117.78, 124 95, 127.35, 127.57, 128 32, 128, 47 133.66, 134.23, 144.48, 155 25

2-(3-Diisopropylamino-1 —phenylpfopy0-4-lsopropaxymethyl-pheno/ NMR (CDCI;,) 19.44, 22 32, 33.27, 39. 85
42.29, 48.25, 69.28, 72.10, 117.90, 127.38, 128.03, 128.41, 131.10, 133.76, 134.37, 144.51, 154.65

2-(3-Diisopropylamino-1-phenylpropy0-4-butoxymethyl—phenol,_.NMR {CDClg): 13.75, 19.44, 19.75, 32.24, 33.28,
39.60, 42.20, 48.20, 72.45, 117.87, 125.50, 127.29, 128.39, 133.70, 134.30, 144.47, 155.36

Acetic acid 2- (3-Diisopropylamino-1 4-phenyipropyl)—4-methoxymethyl-pheny/ ester, NMR (CDCl): 19.99, 20.62,
20.90, 33.33, 42.30, 48.21, 58.41, 75.94, 122.92, 127.37, 127.95, 128.35, 131.85, 136.99, 138. 81, 143. 88 147.88,
168 95

Acetic acid 2-(3-Diisopropylamino-1-phenylpropyl)-4-ethoxymethyl-pheny! ester, NMR (CDCly): 15.49, 19.94,
20.95, 33.28, 42.25, 48.25, 65.70, 73.73, 122.63, 127.46, 127.95, 128.36, 131.65, 136.79, 139.71, 143.80, 147.66,
168 99

2-(3- Diisopropy]amino 1-phenylpropyl)-4 trimethylsi/anyloxyfnethyiphenol NMR (CDCly): 0.10, 0.10, 19.40, 19.43,
33.25, 39.65, 42.25, 48. 20 64.93, 117.90, 124.90, 126.60, 127.35, 128.35, 128.48, 133.80, 137.15, 144.48,
155.28

Diisopropy!-[3-phenyl-3-(2-trimethylsilanyloxy-5-trimethysilanyloxymethylphenyl)-propyllamine, NMR (CDClg):
0.10, 0.10, 0.29, 0.29, 19.40, 19.53, 3328 41.19, 42.27, 48.25, 66.40, 121.37, 127.36, 128.25, 128.50, 136.42,
144.10, 154.98
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[3-(3-Dirsopropylamino-1-phenylpropyl)4-trimethylsilanyloxyphenyl-methanol, NMR (CDCly): 0.2, 0.33, 19.40,
19.53, 33.27, 41.16, 42.27, 48.23, 65.22, 118.04, 124.99, 126.52, 127.30, 128.25, 134,16 136.80, 144.14 155.06

: I

’ e tr : w3
DiisopropyH3-(5-methoxymethyl-2-trimethylsilanyloxypheny)-3-phenylpropylamine, NMR’ (CDCly): 0.28, 0.32, .-

19.39, 19.43, 33.28, 41.22, 42.33, 48,19, 58.40, 75.95, 117,63, 124.92, 126,60, 127.35, 128.25 1285;, 134.00,
- 136.47, 144.16, 155.09 iy

Diisopropyl- [3—(5-ethoxymethy12trimethylsiianyloxyphenyu-a-phenylpmpylamine .NMR (GﬁCIa) 'Oéé 0.31,
15.50, 19.42, 19.58, 33.29, 41.17, 42.25, 48.20, 65.70, 72.48, 117.50, 124.75,-126.39, 127.39, 128.25, 128.50
. 13499 136.28, 144.19, 154.28

[4-(tert -Butyl-dlmeﬂwlsllanyloxy)-.?-(3-dusopropylammo-1 -phenylpropyD-phenyl]meﬂvanol R, 0.65(3) -

Acetic acid 4-(tert —butyl-dlmethyls:lanylmy)—&-(.?—dnsopropylammo-1 phenylpropyl)-benzyl ester, NMR (CDCl): -
- 4,92, -5.00, 19.40, 19.49, 20.40, 20.83, 23.49, 33.25, 41.22, 42.25, 48.25, 72.55, 81.55, 121.24, 124.88, 127.40, -
128.26, 128.48, 128.44, 133. 37, 135.74, 144.11, 15520

4-(ten.-Bufyl-dimethylsilany/oxymethyl)-2-(3-diisopropylamino—1-phenyLoropyl)-phenol. R; 0.70 (3); GC-MS/N-CI
(methane, trimethylsilyl derivative): 526.5 {59%), 454.3 (100%), 412.2 (14%), 340.1 (42%); GC-MS/P-Ci (methane,
" trimethylsilyl derivative): 528.6 (100%), 512f5 (85), 470.43 (10%), 396.3 (31%)

Acetic acid 4-(tert. -butyl-dimethylsﬂanyloxy) é-(s-dﬁsopropylaminod -phenylpropyl)phenyl ester, NMR (CDCly): -
4.77, -4.88, 19.15, 20.65, 20.93, 24.77, 33.25, 42.20, 48.20, 6790 122.79, 125.15, 127.44, 127.90, 128.41,
136 99, 140. 55 143.85, 147.86, 168.95

{3-[2-,(1&!1. -Butyl-dime!hylsllanyloxy)—5—{tert. -butyl-dimemylsilanyloxyMéthyl)—phenyl]-S—phénylpmpyp-
- diisopropylamine, Ry 0.94 (3); GC-MS/N-C! (methane): 568.6 (62%), 454.3 (100%), 438.2 (10%), 340.2 (58%),
324.8 (16%), 234.7 (78%); GC-MS/P-Cl (methane): 570.6 (70%), 554.5 (52%), 512.5 (18%), 438.4 (24%)

" Acetic acid 4-benéy[oxy-s-(a-dit'scipropylamino-1-phenylpropyl)-benzyl ester, Ry 0.56 (5); GC-MS/P-Cl (ammonia):
474.4 (100%), 416.4 (54%); NMR (CDCly): 20.44, 20.56, 21.07, 36.73, 41.53, 44.01, 48.79, 66.43, 70.00, 111.61,
128.75, 127.34, 127.55, 127.76, 127.90, 128.03, 128.27, 128.39, 133.98, 136.98, 144.63, 156.05, 170.94 -

" Benzoic acid 4-benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester, R;0.87 (4); NMR (CDCl,):20.54,
20.60, 36.80, 41.51, 43.95, 48.67, 66.83, 70.04, 111.66, 125.76, 127.35, 127.45, 127.78, 128.06, 128.27, 128.30,
128.42, 128.85, 129.66, 130.55, 132.86, 134.05,137.03, 144.75, 156.08, 166.46; GC-MS/P-Cl (ammonia): 536.5
(100%), 416.4 (42%) :

Isobutyric acid 4-benzyloxy-.’:‘»{s-diisapropylamino-1-phenylpropyl)-behzyl ester, R; 0.77 (4); NMR (CD Cl3): 19.01,
20.62, 20.65, 34.04, 36.85, 41.54, 43.97, 48.71, 66.15, 70.06, 111.62, 125.79, 125.96, 126.97, 127.24, 127.55,
127.81, 128.08, 128.34, 128.45, 134.05, 137.10, 144.79, 156.00, 177. 01) GC-MS/P-Cl (ammoma) 502.4 (100%)
416.4 (49%)

- f) Carbamates and Carbonates

[0038] A solution of 4.0 mmo! of Intermediate B or benzylic ether (Formula V1, R* = H) in dichloromethane (20 ml) was
treated at room temperature for 16 h with isocyanate (4.8 mmol) or diisocyanate (2.2 mmol). After washing with 10 ml
aqueous sodium hydrogen carbonate (5%, wv), drying (Na,SO,) and evaporation the oily residue was redissolved in
tetrahydrofuran (10 mi). Addition of ethereal hydrochloric acid and evaporation to dryness in high vacuum gave crystal-
line or amorphous carbamate hydrochlorides. Bis-carbamates were prepared in like manner using Intermediate B and
excess isocyanate (4.8 mmol) and toluene as solvent at 65 °C over 18 h.

Carbonates were prepared and worked-up according to the methods described for the preparation of compounds of
Formula Il to IV. Alkyl chioroformates were used as acylafion reagents.

N-Ethylcarbamic acid 2-({3-diisopropylamino-1-phenyipropy!)-4-hydroxymethyl-pheny! ester, R; 0.38 {4); GC-MS/P-
Cl (ammonia, trimethyisilyl derivative): 486.8 (100%), 413.4 (5%), 398.4 (6%); hydrochloride: m. p. 84 °C (with
decomposition); NMR (DMSO-dg): 15.16, 16.68, 18.05, 18.13, 25.33, 31.26, 35.46, 53.94, 62.65, 67.22, 123.04,
125.70, 126.72, 127.86, 128.67, 135.42, 136.02, 140.07, 142.98, 147.53, 154.52
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- N-Phenylcarbamic acid 2-{§diisapropylamino-1 -phenylpropy0-4-fydmxymeth}l—phenyl ester, NMR (CDCly):
20.52, 20.61, 36.91, 39.44, 42.25, 48.22, 62.66, 118.36, 119.46, 123.50, 125.32, 127,11, 127.99, 130.15, 132.63,

139.85, 141.33, 145.16, 152.21, 156.00 i

' ) - ,J e W

e G .,
N-Ethyicarbamic acid 3-(3-diisopropylamino-1 -henylpropyl)-4-N-ethylcarbamoyloxybénzyl ester, R;0.36 {3), NMH )
(CDCly): 15.00, 19.23, 19.40, 33.26, 36.00, 39.62, 42.35, 48.12, 65.95; 118.30, 125.45, 127.08, 1?8.33. 130.37
13424, 144.44, 155,44, 157.74 , P I U

s 7%

"..:
. R Y. "‘-: 5 ;
{4-[2-(3-Diisopropylamino-1-phenylpropyl)4-hydroxymethyl-phenoxycarbonylaminojbutflj-carbamic  acid 23 %
diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-pheny! ester, ( Formula VI, X = Y = NH, n = 4) R 0.60 (6); "+
* -dihydrochloride: m. p. 142.5 - 145.6 °C : , : '
' Carboniq acid 2-(3-diisopmpylamiho- 1-phenylpropy|)~4-hydroxymethylpheny! estér ethy! esier, R;0.67 (4)

Carbohic acid 2-(3-diisopmpylamino—1-phenylpropyl)-4-ethaxycarbanyloxymethylphenyl ester ethyl ester, R, 0.87
@ . .

4. The respective prodrugs (Formula 1) or pharmaceutically acceptable salts thereof were prepared also from Interme-»
diate A or Intermediate B by the following methods: ' a

[oo39] -

on
T

(R < benzy!: intermediate A)
" (R = H; Intermediate B)

‘Formula |

a) Phenolic monoesters

[0040] Treatmeht of Intermediate B with an equivalent of an acylating agent ( e.g. acyl halogenide or acyl anhydride)

- in an inert solvent and in the presence of an condensating agent (e.g. amine) provides phenalic monoesters of Forrnula' )

Il'or Formula II' (n = 0-12), respectively, if polyfunctional acylating agents (e.g. acid chlorides of dicarboxylic acids) are’
used. i o : .

R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

10

15

20

25

30

40

45

50

&5

(- EP 0957073 A1 - {

Formuta li

. Formula i’

[0041] Alternatively, structures of Formula Il or |I' may be cbtained by regioselective deprotection of a protected ben-
zylic hydraxy group (chemically or enzymatically: T. W Creene, P. G. M. Wuts, .Protective Gmups in Organic
Chem:shy 2ndEd o WIy&Sons, New York 1991).

b) Idenbml diesters

A“ [0042] Di-acyl compounds are readily accessble if an at least two molar excess of acylation agent is used in the

above-mentioned conversions of Intermediates A or B or, more genera! on treatment of compounds of Formula | with

.‘ acylaﬁng agents in the presence of suitable catalysts.

Formuia i

) Mixed diesters

[0043) _ Acylation of compounds of the general Formula | wherein R and R’ are different substituents selected from the
group consisting of hydrogen, acyi residués or protecting groups that are cleavable under the acylation reaction condi-
tions yields mixed diesters of Formula IV, where R' and R? are difierent, .
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