KYTPIAKO M'PA®EIO AINMAQMATON
EYPEZITEXNIAZ

THE PATENT OFFICE OF CYPRUS

APIOMOZ AHMOZIEYZHZ CY1485
PUBLICATION NUMBER

APIGMOZ AHMOZIEYZHZ

MPABEIOY AINAQMATON EYPEZITEXNIAZ
HNQMENOQY BAZIAEIOY

UK PATENT OFFICE

PUBLICATION NUMBER GB2116171

To €yypa@o Trou TTAPOUCIAZETAl TTIO KATW KATAXWPROnKe 1o
«pageio AimAwpdtwy Eupeoitexviag» otnv AyyAia cupgpwva pe to Nopo
Kegp. 266 piv Tnv 11 AtrpiAiou 1998. Anpocicuon €yive PETETTEITA ATTO TO
Ipageio ArmAwpdrwy Eupeoitexviag Tou Hvwpévou BaoiAgiou poévo otny

AyyAIKn yAwooa.

The document provided hereafter was filed at “The Patent Office”
in England under the law CAP.266 before the 15 of April 1998.
It was published afterwards by the UK patent office only in English.



UK Patent Application..GB«» 2116171 A

(21) Application No 8302573

{22) Date of filing
31 Jan 1983

(30) Priority data

(31) 656/82

(32) 3 Feb 1982

(33) Switzerland (CH)

(43) Application published
21 Sep 1983

(51) INT CL® CO7D 333/52
A61K 31/38

{52) Domestic classification
€2¢C 1512 200 201 202
20Y 213 236 246 247
254 25Y 29X 29Y 30Y
339 350 351 355 35Y
360 361 362 364 366
368 36Y 373 37X 37Y
386 43X 440 441 442
443 445 456 45X 45Y
485 500 509 50Y 311
313 314 31Y 322 323
326 32Y 337 339 561
614 618 619 620 623
624 625 628 62Y 650
652 656 65X 66Y 675
676 678 688 68Y 694
698 73Y 768 772 776
777 802 80Y AA BD HC
LJ LL LS LZ NB ND NM
NR NS RM UK WD YF
G
U1s 1311 €2C

(56) Documents cited
EP 0024587

(58) Field of search
cz2c

(71) Applicant
Sandoz Ltd
{Switzerland)
35 Lichtstrasse
CH-4002 Basle
Switzerland

{72) Inventor
Anton Stutz

(74) Agent and/or Address for
Service
B A Yorke and Co
98 The Centre
Feltham
Middlesex
TW13 4EP

BNSDOCID: <GB__2116171A__1_>

in free base form or in the form of
an acid addition salt.

These compounds possess che-
motherapeutic, in particular, anti-
mycotic activity.

(54) Benzothienylallylamines pro-
cesses for their production and
their use as pharmaceuticals

{57) Compounds of formula 1

R, R
R 12
‘:—R—‘@g._.cu-N-CH?_-cuscu-czc—!’.3 1
5 S
wherein
R, represents hydrogen or me-
thyl,

R, represents methyl or ethyl,

R, represents tertiary alkyl or an
alkenyl group; and

R, and Rg represent, indepen-
dently of each other, hydrogen, hal-
ogen, hydroxy, lower alkynyl, cy-
ano, formyl, lower-alkoxy, lower al-
kylcarbonyl, lower alkyl which is
unsubstituted or bears one or more
substituents selected from halogen,
cyano, hydroxy; lower alkylthio and
lower alkoxy; or lower alkenyl
which is unsubstituted or bears one
or more substituents selected from
halogen and cyano,

vV LLL9LL 24D



1 GB2116171A 1
SPECIFICATION
Benzothienylallylamines processes for their production and their use as pharmaceuticals

5 The invention concerns benzothienylallylamines processes for their production and their use as 5

" pharmaceuticals.

In one aspect the invention comprises benzothienyldialkylallylamine, wherein the amine side
chain is attached to the ring via an alkyl radical and is either in 4-, 5-, 8- or 7-position or if not
bears tertiary alkylethynyl or alkenylethynyl as its terminal group

10  More particularly the invention concerns compounds of formula | 10

R l}l }32
r@——cn-u-%-cmcx-csc-a_z I
15 15
wherein
R, represents hydrogen or methyl,
R, represents methyl or ethyl,
R, represents tertiary alkyl or an alkenyl group; and

20 R, and R, represent, independently of each other, hydrogen, halogen, hydroxy, lower alkynyl, 20
cyano, formyl, lower-alkoxy, lower alkoxycarbonyl, lower alkylcarbonyl, lower alkyl which is
unsubstituted or bears one or more substituents selected from halogen, cyano, hydroxy; lower
alkylthio and lower alkoxy; or lower alkenyl which is unsubstituted or bears one or more
substituents selected from halogen and cyano,

25 in free base form or in the form of an acid addition salt. 25

EP Publication No. 0,024,587 discloses a wide range of aromatic allylamines without
specifically disclosing compounds of the type comprising the present invention. It has now been
found that in tests such as hereinafter described the compounds of the present invention not
only exhibit high activity against dermatophytes but also a surprisingly high activity against
30 candida spp. not possessed to the same degree by the compounds of EPO 024587. 30
The compounds of the invention can be prepared e.g. by
a) reacting a compound of formula Il
B R
35 R“F@_— CH - NH I 35
5% S
with a compound of formula ili

40 A-CH,-CH = CH-V=C-R; 1) 40
or
b) reacting a compound of formula IV

45 R ) 45

4—:@_ CH- A v
with a compound of formula V

50 50
R,
|
HN-CH,-CH = CH-C=C-R; Vv,

55 whereby in the formulae il, lll, IV and V 55

R,. R, Rs, R, and R are as defined under formula | and

A represent a leaving group,
and recovering the compound thus obtained in free base form or in the form of an acid addition
salt. The remaining benzothienyldialkylallylamines of the invention can be prepared analogously.

60 Processes a) and b) can be carried out in conventional manner, for example in a solvent, inert 60
under the reaction conditions, such as a lower alcohol, e.g. ethanol, optionally in mixture with )
water: an aromatic hydrocarbon such as benzene or toluene; a cyclic ether, such as dioxane; or
a carboxylic acid dialkylamide such as dimethylformamide and at reaction temperatures of
between room temperature (which is preferred) and the boiling point of the reaction mixture.

65 Leaving group A can for example be halogen e.g. chlorine or bromine or an organic 65
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2 GB2116171A

2

sulphonyloxy group having 1 to 10 carbon atoms, e.g. alkarylsulphonyloxy such as tosyloxy or
alkylsulphonyloxy such as mesyloxy. The reaction is conveniently carried out, when appropriate,
in the presence of an acid binding agent, e.g. an alkali or alkaline earth metal hydroxide or
carbonate such as sodium or potassium carbonate.

5  The compounds of formula | may be converted in conventional manner into their acid addition

" salts and vice versa.

The compounds of the formula | and their intermediates can be obtained in the form of
isomeric mixtures of the various cis/trans isomers which can be separated according to
established methods.

10  Any lower alkyl radical present as or in a substituent can be straight or branch-chained and
has preferably 1 to 4 carbon atoms, especially 1 or 2 carbon atoms; alkyny! or alkenyl groups
can be straight or branch-chained and have preferably 2 to 6 carbon atoms especially 2 to 4 as
ring substituents or 3 or 4 (alkenyl) as R;, examples are vinyl and ethynyl as ring substituents
and ally! (preferably B-allyl) as R;. Tertiary alkyl groups as Ry contain preferably 4 to 10

15 especially 4 to 8 carbon atoms e.g. t-butyl. Halogen represents fluorine, chlorine or bromine
preferably chlorine or bromine.

The starting materials of formula [l are in part new and can be prepared in conventional
manner e.g. by reacting a compound of formula VI

20 el
R ]
nf:@}—-m - Hal VI
S S

with a compound of formula VIl
25
R,—-NH, Vil

whereby R,, R,. R, and R; are as defined under formula | and Ha1 represents halogen.
This process can be performed analogously to processes a) and b) described above.
30 The starting materials of formulae 11l and V are in part new and can be prepared in
conventional manner, e.g. according to the following scheme

HC = C = R3
Buli/hexane YII1
35 Me “C =C - Ry

\l + OHC.CH = CH2
I‘IZ(:s»CH-!T‘H-CEC-R3

04

¢ HA
A-CHZ-CH=C‘H- C=C - P.3 IT1
?2 l«»RzNHZ
HN-CHZ-CH=C“-CEC - R3 v
L}

40

45 (Rl’ R, Ry and A as defined above ¥e" = metzlcation}.

Reaction conditions are those conventionally employed in such reactions whereby the various
intermediates can, where appropriate, be reacted further without isolation. Where isolation takes
place it is carried out in conventional manner.

50 The remaining starting materials and intermediate compounds are either known or can be
prepared according to known methods.

The compounds of formula | exhibit chemotherapeutic activity. In particular, they exhibit
antimycotic activity, as indicated in vitro in various families and types of mycetes, including
Trichlophyton spp., Aspergillus spp. Microsporum spp., Sporotrix schenkii and especially

55 Candida spp., at concentrations of, for example 0.1 to 25 ug/mi, and in vivo in the
experimental skin mycosis model in guinea pigs. The test substance is administered daily for 7
days beginning 24 hours after the infection either on local application by rubbing the test
substance {taken up in polyethylene glycol) on the skin surface, or perorally or sub-cutaneously,
the test substance being administered as a suspension. The Candida activity is shown in vivo

60 employing conventional intravaginal/intrauterine- or disseminated-infection models on mice or
rats. The activity is shown on local application at concentrations of for example 0.01 to 0.5%.
The oral activity is shown in vivo in the guinea-pig-trichophytosis at dosages of, for example, 2
to 70 mg/kg.

The compounds are therefore indicated for use as chemotherapeutic agents, in particular, as

65 anti-mycotic agents.
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An indicated daily dose is from about 70-2000 mg administered e.g. in unit dosage forms
containing from about 17.5 to 1000 mg two to four times daily or in sustained release form.
The active substance can also be administered topically.

The compounds may be used in free base form or in the form of chemotherapeutically
acceptable acid addition saits. Such salt forms exhibit the same order of activity as the free base
forms. Suitable such salt forms are e.g. hydrochloride, hydrogen fumarate or naphthaline-1,5-
disulphonate.

The invention therefore also concerns a method of treating diseases or infections caused by
mycetes which comprises administering to a subject in need of such treatment an effective
amount of a compound of formula | or a chemotherapeutically acceptable acid addition salt
thereof as well as compounds of formula | or chemotherapeutically acceptable acid addition salts
thereof for use as chemotherapeutic agents especially as anti-mycotics.

The compounds may be admixed with conventional chemotherapeutically acceptable diluents
and carriers, and, optionally, other excipients and administered e.g. orally in such forms as
tablets or capsules. The compounds may alternatively be administered topically (in such
conventional forms as ointments or creams), parenterally or intravenously. The concentrations of
the active substance will, of course, vary depending on the compound employed, the treatment
desired and the nature of the form etc. In general, however, satisfactory results are obtained e.g.
in topical application forms at concentrations of from 0.05 to 5, in particular 0.1 to 1 wt.%.

Such compositions also form part of the invention.

Preferred meanings for the substituents are as follows:

R, = hydrogen

R, = methyl
R; = a) C,_salkyl
b) C, galkyl

c) tbutyl or t-pentyl, especially t.butyl
d) C,_salkenyl
e) allyl, especially S-allyl
R, R; = hydrogen, or .
a) C,_,alky!
b) C,_alkyl, especially methyl
c) halogen, especially chlorine
d) C,_,haloalky!, especially CF,
e) C,_salkylcarbonyl, especially acetyl,

f) C,_shydroxyalkyl, especially ~CH,OH

g) cyano

h) C,_alkylthio or -alkoxy e.g. methylthio or methoxy
i) formyl

j} C,_salkenyl (e.g. vinyl) optionally halogen substituted
k) C,_salkynyl e.g. ethynyl
whereby one of R, and Rg is preferably hydrogen.

The allylamine side chain is preferably attached to the benzene ring especially in the 4- or 7-
position, whereby the latter is more preferred. Substituents present as R; and/or R; are
preferably in the thienyl ring i.e. at position 2 and Jor 3.

Compounds in which the double bond proximal to the nitrogen in the chain has the trans (E)
configuration are preferred.

A particularly preferred single compound is:
(E)—N-)3-chloro-7-benzo[b]thienylmethyl)-N-methyl-G,6-dimethyl-hept-2-en-4-ynamine.

The following examples illustrate the invention whereby temperatures are given in degrees
centigrade.

Example 1
N-(7-benzo[b]thienylmethyl)-N-methyl-6, 6-dimethyl-hept-2-en-4-ynamine in (E}- and (Z)-form
(compounds 1a) and 1b) respectively; process a))

12 g of 1-bromo-6,6-dimethyl-hept-2-en-4-yne are added dropwise to a mixture of 10.5 g N-
(7-benzo[b]thienylmethyl)methylamine, 8.2 g of potassium carbonate and 100 mi of dimethyl-
formamide and stirred overnight. The reaction mixture is filtered and the solvent removed under
vacuum. The residue is partitioned between ether and saturated aq. NaHCO, and the organic
phase dried, concentrated in a rotary evaporator and chromatographed over silica gel (eluant:
toluene /ethylacetate = 4/1). This yields first the (E)- and then the (Z)-isomer as oils. M.p. of the
(E)-hydrochloride = 148-158".

Example 2
N-(3-chloro-7-benzo[b]thienylmethyl)-N-methyl-6, 6-dimethyi-hept-2-en-4-ynamine in (E)- and (Z)-
form (compounds 2a) and 2b) respectively; process b)).
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4 GB2116171A 4
690 mg of N-(6,6-dimethyl-hept-2-en-4-ynyl)methylamine dissoived in dimethylformamide are
added dropwise to 1.4 g of 7-bromomethyl-3-chloro-benzo[blthiophene and 480 mg of NaCO,
in 40 ml of dimethyiformamide and stirred overnight. The reaction mixture is concentrated
under vaccum and the residue taken up in ether/water. The organic phase is washed with
5 saturated NaHCO,, dried and concentrated by evaporation. The residue is chromatographed over 5
" silica gel (eluant: toluene/ethylacetate = 95/5) to yield first the (E)- and then the (Z)-isomer as
oils. M.p. of the (E)-hydrochloride = 180-184°.
The following compounds of the formula | can be obtained analogously to examples 1 and 2
or as otherwise described hereinbefore. (R; = H; R, = CH;).
10 10
Cmpd. R R R. Position of s Dhoed .
No. 3 4 5 R3-bearing Sggg; gu Physical .‘Eiata,
side chain '
15 N 1)) 15
3 a) -C(CH3)3 H H 3 E oil m.p. / =
160-165°
b) Z oil
20 44) s 20
-C(CH?’)2 R H 3 E 0il
b) Z oil 1
5 a) ¢ H H 7 E oil m.p. / =
28 128-131° 28
b) 2 oil
6 a) -C(CH,)3 3-Br H 7 E m.p. 51-57°:
30 : mp.)168-1740 30
b) 4 oil
7 a) " 4-Br H E m.p. 55-58°
35 ga) v 2-¢1  H E m.p. 67-70° 35
b) Z oil
9a) " H H 4 E 0il m.p.') =
40 182-187° 40
b) Z oil
10 " 3-F  H 7 E oil m.p.') =
45 1?0-1 70 1 45
11 a) " 3-C1 H 4 E 0il m.p. / =
181-183°
b) Z oil
50 12 ) 3-CFy M 7 £ 0il m.p.}) = 50
175-188°
b) z oil

“NSDOCID: <GB___2118171A_|_>



5 _ GB2116171A 5

Cmpd. R3 R4 R5 Position of Configu- Physical data
No. Re-bearing ration
side chain
5 ~ . 1) 5
13 -C{CH 2-F H 7 E oil m.p. /' =
(CH3)s . 141-151°
14 " 2-C1  H 4 e oilmpl) -
15 a) " 3-COCH, H 7 E m.p. 101-107°
b) , z oil .
16 a " 3-CH H 7 E oil m.p. ¢ =
15 ) 3 185-187° 15
b) ‘ 2 oil ”
17 a) -C=CH H H 7 Z 0il m.p. ! =
20 A 134-143° .20
CH3
b) z oil
05 18 -C(CHy)y  3-CHO0H K 7 E 011 -
19 " 3-CHG H 7 E 0il
20 a) n 2-C1 31 7 E m.p. 82°
z oil
30 b) , 1) 30
21 a) " 3-CN H 7 E oil m.p. 7 =
188-192°
b) Z 0il
35 22 " 2-SCHy  3-Br 7 E m.p. 45-50° 35
23 " 2-SCH3 H - E oil :
24 " 3-CHeC(Br), H 7 E oil n.p. ).
40 ]]8-’2:‘ 40
25 " 3-C=CH H 7 E 01il
26 " 3-COOCH3 H 7 t oil
45 27 " 3-CH=CH2 H 7 E oil 45
28 " 3~-CH=CHCN H 7 £ 01l
29 . 2-Br 3-CN 7 £ 0il
50 <90 u 3-CHZCN H 7 E oil 50
31 " 3-CH20CH3 H 7 E ol

1) = melting point of hydrochloride

BNSDCCID: <GB__2116171A_1 >



6 GB2116171A 6
NMR-Spectra (6,CDCl;, TMS-Standard):
1 a) E 7.7(dd, J=7 u. 2Hz, 1H); 7,2-7.,5 (m, 4H); 6,16 (dt, J =16 u. 2 X 6,5Hz, 1H);
5,66 (dt, J = 16 u. 2 X 1Hz, 1H); 3,74 (s, 2H); 3,10 (dd, J = 6,5 u. 1Hz, 2H);
2,2 (s, 3H); 1,22 (s, 9H).
5 ' 5

' b} 7,7 (dd, J =7 u. 2Hz, 1H); 7,15-7,45 (m, 4H); 6,04 (dt, J =11 u. 2 X 7Hz,

1H); 5.6 (dt, =11 u. 2 X 1Hz, 1H); 3,78 (s, 2H); 3,34 {dd, J=7 u. 1Hz, 2H);
2,24 (s, 3H); 1,24 (s, 9H).

10 2 a) 7,78 (dd, J = 7 u. 2Hz, 1H); 7,25-7,5 (m, 3H); 6,16 (dt, J=16 u. 2 X 6Hz, 1H); 10
5,65 (dt, J = 16 und 2 X 1Hz, 1H); 3,76 (s, 2H); 3,10 (dd, J = 6 u. 1Hz, 2H);

2,20 (s, 3H); 1,22 (s, 9H).
b) 7,78 (dd, J =7 u. 2Hz, 1H); 7,2-7.,5 (m, 3H); 6,05 (dt, J=11 u. 2 X 6,bHz,

15 1H); 5,63 (dt, J =11 u. 2 X 1Hz, 1H); 3,8 (s, 2H); 3,33 (dd, J = 6.5 u. 1HZ, 15
1H); 2,24 (s, 3H); 1,24 (s, 9H).

3 a) 7,8-8,05 (m, 2H); 7,25-7,5 (m, 3H); 6,16 (dt, J = 16 u. 2X 6,5Hz, 1H); 5,66
(dt, J = 16 u. 2 X 1Hz, TH); 3,7 (s, 2H); 3,1 (dd, J=86.5 u. 1Hz, 2H); 2,24 (s,
20 3H); 1.24 (s, 9H). 20
b) 7,8-8,0 (m, 2H); 7,2-7,5 (m, 3H); 6,0 (dt, J=11 u. 2 X 6,5Hz, 1H); 5,63 (dt,
J=11u. 2 X 1Hz, 1H); 3,72 (s, 2H); 3,3 (dd, J = 6,5 u. 1Hz, 2H); 2,24 (s, 3H);
1,24 (s. 9H).
25 25
4 a) 7,8-8,1 (m, 2H); 7,25-7,5 (m, 3H); 6,18 (dt, J = 16 u. 2 X 6,5Hz, 1H); 5,7 (dt,
J=16 u. 1Hz, 1H); 3,72 (s, 2H); 3,12 (dd, J = 6,5 u. THz, 2H); 2,24 (s, 3H);
1,3-1,6 (psqu., 2H); 1,20 (s, SH); 1,0 (s, 3H).

30 b) 7,8-8.1 (m, 2H); 7,2-7,5 (m, 3H); 6,04 (dt, J=11 u. 2X 7Hz, 1H); 5,67 (dt, 30
J=11u. 2 X 1Hz, 1H); 3,78 (s, 2H); 3,35 (dd, J=7 u. 1Hz, 2H); 2,3 (s, 3H);
1,3-1,6 (psqu., 2H); 1,22 (s, 9H); 1,02 (&, 3H).

5 ¢ 7.78 (dd, J =7 u. 2Hz, 1H); 7,25-7,5 (m, 4H); 6,20 (dt, J=16 u. 2 X 6,4Hz,
35 1H); 5,70 (dt, J= 16 u. 2 X 1Hz, 1H); 3,77 (s, 2H); 3,12 {dd, J=6,4 u. 1Hz, 35
2H); 2,22 (s, 3H); 1,3-1,6 (m, 2H); 1,18 (s, 6H); 0,98 (ps.t, 3H).
d) 7,88 (dd, J =8,5 u. 2,5Hz, 1H); 7,2-7,5 (m, 4H); 6,1 (dt, J=11 u. 2 X 7Hz,
1H); 5,65 (dt, J=11 u. 2 X 1Hz, 1H); 3,8 (s, 2H); 3,35 (dd, J =7 u. 1Hz, 1H);
40 2,26 (s, 3H); 1.3-1,7 (m, 2H); 1,2 (s, 6H); 1,0 (ps.t, 3H). 40
6 a) 7,77 (dd, J = 7 u. 2Hz, 1H); 7,2-7,55 (m, 3H); 6,18 (dt, J=16 u. 2 X 6,5Hz,
1H); 5,66 (dt, J =16 u. 2 X 1Hz, 1H); 3,8 (s, 2H); 3,1 (dd, J=6,5 u. THz, 2H),
2,22 (s, 3H); 1,24 (s, 9H).
45 45
b) 7.88 (dd, J =7 u. 2Hz, 1H); 7,2-7,55 (m, 3H); 6,05 (dt, J=11 u. 2 X 6Hz,
1H); 5,64 {dt, J=11u. 2X 1Hz, 1H); 3,8 (s, 2H); 3,3 {dd, J=6 u. 1Hz, 2H);
2,24 (s, 3H); 1,24 (s, 9H).
50 7 a) 7,25-7,6 (m, 4H); 7,22 (dt, J =16 u. 2 X 7Hz, 1H); 6,70 (dt, J =16 u. 2 X 1Hz, 50
1H); 3,96 (s, 2H); 3,17 (dd, J = 7 u. 1Hz, 2H); 2,25 (s, 3H); 1,24 (s, 9H).
8 a) 7,58 {dd, J =7 u. 2Hz, 1H); 7,1-7,4 (m, 3H); 6,20 (dt, J=16 u. 2 X 7Hz, 1H);
6,65 (dt, J= 16 u. 1Hz, 1H); 3,68 (s, 2H); 3,08 (dd, J =7 u. 1Hz, 2H); 2,20 (s,
55 3H); 1,22 (s. 9H). 55
b) 7.58 (dd, J = 7 u. 2Hz, 1H); 7,1-7,4 (m, 3H); 6.08 (dt, J =11 u. 2 X 7Hz, TH);
5,64 (dt, J=11 u. 2X 1HZ, 1H); 3,72 (s, 2H); 3,34 (dd, J=7 u. 1Hz, 2H);
2,24 (s, 3H); 1,24 (s, 9H).
60 60
9 a) 7,5-7.85 (m, 2H); 7,2-7,45 (m, 3H); 6,12 (dt, J =16 u. 2 X 6,5Hz, 1H); 5,64
(dt.J = 16 u. 2 X 1Hz, 1H); 3,76 (s, 2H); 3,10 (dd, J=6,5 u. 1Hz, 2H); 2,18 (s,
3H); 1,2 (s, SH).
65 b) 7,6-7,8 (m, 2H); 7,1-7,4 {m, 3H); 5,96 (dt,J = 11 u. 2 X 6,5Hz, 1H); 5.6 65
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7 GB2116171A 7
(d,J = 11Hz, 1H); 3,78 (s, 2H); 3,30 (d, J = 6,5Hz, 2H); 2,20 (s, 3H); 1,24 (s,
9H).
10 a) 7.70 (dd, J= 7.5 u. 2.0Hz, 1H); 7,38 (t, J = 7.5 Hz, 1H); 7.28 (dd, J = 7.5 u.
5 2.0 Hz, 1 H); 6.84 (d, J=2.5 Hz, 1H); 6.19 (dt, J=16 u. 2X 6.5 Hz, 1H); 6.68 5
(dt, J= 16 u. 2X 1.6 Hz, 1H); 3.76 (s, 2H); 3.10 (dd, J=6.5 u. 1.5 Hz, 2H);
2.21 (s, 3H); 1.22 (s, 9H).
11 a) 7.73 (dd, J=7.5 u. 2.0 Hz, 1H); 7.42 (dd, J =7.5 u. 2.0 Hz, 1H); 7.32 (t,
10 J=7.5 Hz, 1H); 7.31 (s, 1H); 6.12 (dt, J = 16 u. 2 X 6.5 Hz, 1H); 5.65 (dt, 10
J=16 u. 2% 1.5 Hz, 1H); 4.15 (s, 2H); 3.16 (dd, J=86.5 u. 1.5 Hz, 1H); 2.23
(s, 3H); 1.24 (s, 9H).
b) 7.73 (dd, J= 7.5 u. 2.0 Hz, 1H); 7.42 (dd, J=7.5 u. 2.0 Hz, 1H); 7.32 (t,
15 J=7.5Hz, 1H); 7.32 (s, 1H); 6.0 (dt, J=11 u. 2 X 7 Hz, 1H); 5.63 (dt, J=11 15
u. 2 X 1.2 Hz, 1H); 4.19 (s, 2H); 3.42 (dd, J = 6.5 u. 1.5 Hz, 2H); 2.26 (s, 3H);
1.26 (s, 9H).
12 a) 7.90 (s, 1H); 7.86 (1H); 7.42 (t, J= 7.5 Hz, 1H); 7.25 (1H); 6.16 (dt, J = 16 u.
20 2% 6.5 Hz, 1H); 5.65 {d, J =16 u. 2 X 1.5 Hz, 1H); 3.78 (s, 2H}); 3.10 (dd, 20
J=6.5u. 1.5 Hz, 2H); 2.22 (s, 3H); 1.24 (s, 9H).
b) 7.89 (s, 1H); 7.86 (1H); 7.42 {t, 2 X 7.5 Hz, 1H); 7.30 (1H); 6.04 (dt, J=11 u.
2 X 7 Hz, 1H); 5.64 (dt, J=11 u. 2 X 1.2 Hz, TH}); 3.80 (s, 2H); 3.33 (dd,
25 J=6.5 u. 1.5 Hz, 2H); 2.24 (s, 3H); 1.24 (s, 9H). 25
13 7.52 (dd, J=7.5u. 2.0 Hz, 1H); 7.28 {t, J=7.6 Hz, 1H); 7.12(dd, 4= 7.5 u.
2.0 Hz, 1H); 6.69 (d, J = 3.0 Hz, 1H); 6.18 (dt, J = 16 u. 2 X 6.5 Hz, 1H); 5.68
(dt, J =16 u. 1.5 Hz, 1H); 3.68 (s, 2H); 3.10 (dd, J=6.5 u. 1.5 Hz, 2H); 2.21
30 (s, 3H); 1.23 (s, 8H). 30
14 7.63 (m, 1H); 7.49 (d, J =1 Hz, 1H); 7.25 (m, 2H); 6.14 (dt, J = 16 u. 2 X6.
Hz, 1H); 5.66 (dt, J = 16 u. 2 X 1.6 Hz, 1H); 3.68 (s, 2H); 3.08 (dd, J = 6.5 u.
1.5 Hz, 2H); 2.20 (s, 3H); 1.24 (s, 9H).
35 ' 35
15 3a) 8.72 (dd, J= 7.5 u. 2.0 Hz, 1H); 8.30 (s, 1H); 7.45 (t, J=7.5 Hz, 1H); 7.27 (m,
1H); 6.18 (dt, J=16 u. 2 X 6.5 Hz, 1H); 6.58 (dt, J =16 u. 2 X 1.5 Hz, 1H);
3.78 (s, 2H); 3.11 (dd, J = 6.5 u. 1.5 Hz, 2H); 2.64 (s, COCH,); 2.21 (s, 3H);
1.24 (s, 9H). :
40 40
b) 8.72 (dd, J=7.5u. 2.0 Hz, 1H); 8.30 (s, 1H); 7.46 (t. J= 7.5 Hz, 1H); 7.30
(m, 1H); .06 (dt, J =11 u. 2X 7 Hz, 1H); 5.66 (dt, J=11 u. 1.2 Hz, 1H); 3.82
(s, 2H); 3.35 (dd, J = 6.5 u. 1.5 Hz, 2H); 2.65 (s, COCH,); 2.24 (s, 3H); 1.25 (s,
gH).
45 45
16 a) 7.68 (dd, J=7.5 u. 2.0 Hz, 1H); 7.40 (t, J = 7.5 Hz, 1H); 7.30 (m, 1H); 7.10
(qua, J =1 Hz, 1H); 6.20 (dt, J=16 u. 2 X 6.5 Hz, 1H); 5.70 {dt, J =16 u.
2% 1.5 Hz, 1H); 3.78 (s, 2H); 3.12 (dd, J=6.5 u. 1.5 Hz, 2H); 2.46 (d, J =1
Hz, 3H); 2.24 (s, 3H); 1.25 (s, 9H).
50 50
b}) 7.68 (dd, J=7.5u. 2.0 Hz, 1H); 7.40 {t. J = 7.6 Hz, 1H); 7.30 {(m. 1H); 7.10
(qua, J =1 Hz, 1H); 6.09 (dt, J=11u. 2 X 7 Hz, 1H); 5.66 {dt, J= 11 u.
2% 1.2 Hz, 1H); 3,81 (s, 2H); 3.36 (dd, J =6.5 u. 1.6 Hz, 2H); 2.47 (d, J=1
Hz, 3H); 2.28 (s, 3H); 1.27 (s. 9H).
55 b5
17 a) 7.75 (dd, J=7.5 u. 2.0 Hz, 1H); 7.2-7.5 (m, 4H); 6.30 (dt, J=16 u. 2X6.5
Hz, 1H); 5.81 (dt, J = 16 u. 2 X 1.5 Hz, 1H); 6.2-5.4 (m, 2H); 3.77 (s, 2H);
3.14 (dd, J=6.5 u. 1.5 Hz, 2H); 2.23 (s, 3H), 1.90 (m, 3H).
60 b) 7.75 (m, 1H); 7.2-7.5 (m, 4H); 6.19 (dt, J = 11 u. 2 X 7 Hz, 1H); 56.75 (dt, 60
J=11u. 2X 1.5 Hz, 1H); 5.2-5.4 {m, 2H); 3.81 (s, 2H); 3.37 (dd, J=6.5 u.
1.5 Hz, 2H); 2.28 (s, 3H); 1.93 (m, 3H).
18 7.80 (dd, J=7.5 u. 2.0 Hz, 1H); 7.38 {t, J = 7.5 Hz, 1H); 7.41 (s, TH); 7.30 (m,
65 1H); 6,18 (dt, J=16 u. 2 X 6.5 Hz, 1H); 5.68 (dt, J =16 u. 2 X 1.5 Hz, 1H); 65
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19

20

21

22

23

24

25

26

27

28

29

30

a)

b)

a)

b)

4.95 (d, J=1 Hz, 1H); 3.77 (s, 2H); 3.10 (dd, J = 6.5 u. 1.5 Hz, 2H); 2.23 (s,
3H); 1.24 (s, 9H).

10.17 (s, 1H); 8.66 (dd, J = 7.5 u. 2.0 Hz, 1H); 8.35 (s, 1H); 7.47 (£, J=7.5
Hz, 1H); 7.30 (m, 1H); 6.18 (dt, J = 16 u. 2 X 6.5 Hz, 1H); 5.70 (dt, J=16 u.
2% 1.5 Hz, 1H); 3.80 (s, 2H); 3.12 (dd, J = 6.5 u. 1.5 Hz, 2H); 2.23 (s, 3H):
1.25 (s, 9H).

7.68 (dd, J=17.

5 u. 2Hz, 1H); 7.4 (t, J = 7.5 Hz, 1H); 7.15-7.35 (m, 1H); 6.20
(dt, J=16u. 2X 6.5

5u.

5

Hz, 1H); 5.65 (dt, J=16 u. 2 X 1.5 Hz, 1H); 3.76 (s, 2H);
3.10 (dd, J = 6. 1.5 Hz, 2H); 2.20 (s, 3H); 1.22 (s, 9H).
7.68 (dd, J = 7.5 u.
(dt, J= 11 u. 2X6.
3.34 (dd, J=6.5 u.

2 Hz, 1H); 7.4 (t, J=7.5 Hz, 1H); 7.15-7.3 (m, 1H); 6.08
5 Hz, 1H); 5.65 (dt, J=11 u. 2X 1.5 Hz, 1H); 3.78 (s, 2H);
1.5 Hz, 2H); 2.24 (s, 3H); 1.24 (s, 9H).

8.18 (s, 1H); 7.95 (dd, J=7.6 u. 2Hz, 1H); 7.5 (t. J =7.5 Hz, 1H); 7.26-7.4
(m, 1H); 6.2 (dt, J = 16 u. 2 X 6.5 Hz, 1H); 5.70 (dt, J=16 u. 2 X 1.6 Hz, TH);
3.82 (s, 2H); 3.14 (dd, J=6.5 u. 1.5 Hz, 2H); 2.22 (s, 3H); 1.24 (s, SH).

8.18 (s, 1H); 7.96 (dd, J=7.5 u. 1.5 Hz, 2H); 7.52 (t, J = 7.5 Hz, 1H); 6.08
(dt, J= 11 u. 2 X 6.5 Hz, 1H); 5.68 (dt, J=11 u. 2X 1.5 Hz, 1H); 3.86 (s, 2H);
3.36 (dd, J = 6.5 u. 1.5 Hz, 2H); 2.26 (s, 3H); 1.26 (s, 9H).

7.62 (dd, J = 7.5 u. 2Hz, 1H); 7.35 (t, J=7.5 Hz, 1H); 7.18 (dd, J=7.5 u.
2Hz, 1H); 6.15 (dt, J = 16 u. 2 X 6.5 Hz, 1H); 5.67 (dt, J =16 u. 2 X 1.5 Hz,
TH): 3.74 (s, 2H); 3.10 (dd, J = 6.5 u. 1.5 Hz, 2H); 2.64 (s, 3H); 2.22 (s, 3H):
1.24 (s, SH).

7.55 (dd, J= 7.5 u. 2Hz, 1H); 7.26 (t, = 7.5 Hx, 1H); 7.19 (s, 1H); 7.13 (dd,
=7.5u. 2 Hz, 1H); 6.16 (dt, J=16 u. 2 X 6.5 Hz, 1H); 5.67 (dt, J = 16 u.
% 1.5 Hz, 1H); 3.69 (s, 2H); 3.10 (dd, J=6.5 u. 1.5 Hz, 2H); 2.61 (s, 3H).
.21 (s, 3H); 1.24 (s, 9H).

7.5 u. 2 Hz, 1H);
. 6.5 Hz, 1H); 5.58
u. 1.5 Hz, 2H);

J
2
2
8.1 (d, J=1.5 Hx, 1H); 7.7 (d, J = 1.5 Hz, 1H); 7.68 (dd, J=
7.4 (t, J=7.5 Hz, 1H); 7.2-74 (m, 1H); 6.2 (dt, J=16 u. 2

(t. J= X
{dt, J= 16 u. 2% 1.5 Hz, 1H); 3.78 (s, 2H); 3.10(dd, J=6.5
2.2 (s, 3H) 1.22 (s, 9H).

7.9(dd, J=7.5u. 2 Hz, 1H); (s, 1H); 7.4 (d. J=7.5 Hz, 1H); 7.3(dd, J=7.5
u. 2 Hz, 1H); 6.18 (dt, J=16 u. 2% 6.5 Hz, 1H); 5.68 (dt, J=16u. 2 X 1.5
Hz, 1H); 3.78 (s, 2H); 3.3 (s, 1H); 3.1 {dd, J=7.5 u. 1.5 Hz, 2H); 2.22 (s, 3H);
1.24 (s, 9H);

8.55 (dd, J= 7.5 u. 2 Hz, 1H); 8.42 (s, 1H); 7.45 (t, J=7.5Hz 1H); 7.3 (m,
1H); 6.18 (dt, =16 u. 2 X 6.5 Hz, 1H); 5.66 (dt, J = 16 u. 2 X 1.5 Hz, 1H);
3.95 (s, 3H); 3.78 (s, 2H); 3.1 (dd, J=6.5 u. 1.5 Hz, 2H); 2.2 (s, 3H); 1.22 (s,
9H).

7.86 (dd, s = 7.5 u. 2 Hz, 1H); 7.2-7.7 (m, 3H); 7.02 (ddd, J = 18,12 u. 1 Hz,
1H); 6.2 (dt, J = 16 u. 2 X 6.5 Hz, 1H); 5.8 (dd, J=18 u. 1.5 Hz, 1H); 5.65 (dt,
J=16 u. 2 X 1.5 Hz, 1H); 5.38 (dd, J= 12 u. 1.5 Hz, 1H); 3.78 (s, 2H); 3.1
(dd, J= 6.5 u. 1.5 Hz, 2H); 2.22 (s, 3H); 1.22 (s, 9H).

7.84 (dd, J=7.5u. 2 Hz, TH); 7.80 (s, 1H):; 7.7 (d, J = 16 Hz, 1H); 7.45 {t,
J=7.5 Hz, 1H); 7.34 (m, 1H); 6.18 (dt, J=16 u. 2 X 6.5 Hz, 1H). 5.94 (d,
J=16 H); 5.68 (dt, J=16 u. 2 X 1.5 Hz, T1H); 3.78 (s, 2H); 3.1 (dd, J=6.5 u.
1.5 Hz, 2H); 2.2 (s, 3H); 1.22 (s, 9H).

7.76 (dd, J=7.5 u. 2 Hz, 1H); 7.42 (t, J=7.5 Hz, 1H); 7.24 (dd, J=7 u. 2 Hz,
1H); 6.16 (dt, J=16 u. 2 X 6.5 Hz, TH); 5.64 (dt, J=16 u. 2 X 1.6 Hz, TH);
3.74 (s, 2H); 3.12 (dd, J= 6.5 u. 1.5 Hz, 2H). 2.2 (s. 3H); 1.22 (s, 9H).

7.64 (dd, J=7.5 u. 2 Hz, 1H); 7.5 (s, 1H); 7.42 (t, J=7.5 Hz, 1H); 7.32 (m,
1H); 6.2 (dt, J= 16 u. 2 X 6.5 Hz, TH); 5.68 (dt, J=16 u. 2 X 1.5 Hz, 1H); 3.9
(d, J=1 Hz, 2H); 3.78 (s, 2H); 3.1 (dd, J = 6.5 Hz, 2H); 2.2 (s, 3H); 1.22 (s,
3H).
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31 E 7.8(dd, J=7.5u.2Hz 1H); 7.7 (s, 1H); 7.4 (t, J=7.5 Hz, 1H); 7.3 (m, 1H);
6.2 (dt, J=16 u. 2 X 6.5 Hz, 1H); 5.7 (dt, J=16 u. 2 X 1.5 Hz, TH); 4.72 (d,
J=1 Hz, 2H); 3.78 (s, 2H); 3.42 (s, 3H); 3.1 (dd, J = 6.5 Hz, u. 1.5 Hz, 2H);
2.22 (s, 3H); 1.25 (s, 9H).
The required starting materials can be prepared for example as follows:

A} 7-Bromomethylbenzo[b]thiophene
7 g of 7-methylbenzo[b]thiophene, 8,5 g of N-bromosuccinimide and a spatula tip of a,a’-
azoisobutyronitrile are refluxed together for 6 hours in 50 m! of carbon tetrachloride. The
resulting mixture is cooled, filtered and concentrated by evaporation. The resulting raw title
compound can be directly employed in the next step. M.p. when isolated = 67" (isopropanol)
The following compounds may be prepared analogously:
3-Bromo-7-bromomethylbenzofb]thiophene
4-Bromo-7-bromomethylbenzo[b]thiophene
7-Bromomethyl-2-chorobenzo[b]thiophene
7-Bromomethyl-3-chlorobenzo[b]thiophene, M.p = 75-79° (ethanol)
7-Bromomethyl-3-fluorobenzo[bjthiophene, oil
4-Bromomethyl-3-chlorobenzo[b]thiophene
7-Bromomethyl-3-trifluoromethylbenzofb]thiophene
7-Bromomethyl-2-fluorobenzofb]thiophene
4-Bromomethyl-2-chlorobenzo[b]thiophene
3-Acetyl-7-bromomethyl[b]thiophene
7-Bromomethyl--3-cyanobenzo[b]thiophene
7-Bromomethyl-2, 3-dichlorobenzo[b]thiophene
7-Bromomethyl-3-(2, 2-dibromovinyl)benzo[b]thiophene
3-Ethynyl-7-bromomethylbenzo[b]thiophene
7-Bromomethyl-3-methoxycarbonyl-benzo[b]thiophene
7-Bromomethyl-3-(2-cyanovinyl)-benzo[b]thiophene
2-Bromo-7-bromomethyl-3-cyano-benzo[b]thiophene
7-Bromomethyl-3-cyanomethyl-benzo[b]thiophene
7-Bromomethyl-3-methoxymethyl-benzofb]thiophene
each of which may be employed directly in the next step.

B) N-(7-Benzol[b]thienylmethyl)methanamine

7-Bromomethylbenzol[b]thiophene is dissolved in dichloromethane, added to 40 m! of a 33%

solution of methylamine in ethanol and allowed to stand overnight. The resulting mixture is
concentrated and the residue taken up in dichloromethane and extracted with 2N HCI. The
aqueous phase is made strongly basic with NaOH and shaken with dichloromethane. The
organic phase is dried with potassium carbonate, concentrated by evaporation and the residue
vacuum distilled to produce the title product as an oil. B.p. = 103°/1.3 mbar.

The following compounds may be prepared analogously:

N-(3-Chloro-7-benzofb]thienylmethyl)methylamine:

B.p = 130-132°/1.3 Pascal, M.p. (hydrochloride} = 250-255".

N-(3-Benzo[b]thienylmethyljmethylamine:
B.p. = 90-94°/1.3 Pascal.

N-(3-Cyano-7-benzo[b]thienylmethyl)methylamine:
M.p. (hydrochloride) = 280-285°.

N-(6,6-dimethyl-hept-2-en-4-ynyl)methylamine (Z,E-mixture):

Following chromatography on silica gel (toluene/ethylacetate = 4/1). NMR: 5.3-6.3 (m, 2H);

[3.4(d,J = 6H) + 3.16 (d, J = 6Hz) . 2H]; 2,38 (s, 3H); 1.46 (s, 1H); 1.21 (s, 9H).
N-(3-Bromo-7-benzo[b]thienyimethyl)methylamine: ’
M.p. (hydrochloride) = 260-262".

C) 3-Bromo-7-methylbenzo[b]thiophene

25 g of 7-methylbenzo[b]thiophene are dissolved in chloroform and 27 g of bromine are
added at room temperature with stirring. After one hour the mixture is poured onto water and
the organic phase separated, washed, dried and concentrated under vacuum. The title
compound (contaminated with ca. 10% of 4-bromo-7-methylbenzo[blthiophene) is obtained as
an oil following vacuum distillation at 92-98°/2.6 mbar.
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D) 2-Chloro- 7-methylbenzo[b]thiophene
2 g. of 7-methylbenzo[b]thiophene are dissolved in abs, ether, 8.4 m! of an 1.6M solution of
butyllithium in hexane added dropwise at — 10° and the resulting mixture stirred for one hour
at 0° to — 5°. 1 g of gaseous chlorine is then added at — 30° and, after removal of the cool
5 bath, the mixture warmed to room temperature. After ca. one hour the mixture is repeatedly 5
" washed with water, dried and concentrated on a rotary evaporator.
The resulting title compound is reacted directly further.
2-Bromo-3-cyano-7-methyl-benzofblthiophene and
2-Chloro-4-methylbenzo[b]thiophene may be prepared analogously.
10 NMR: of the former 7.76 (dd, J = 7.5 u. 2Hz, 1H); 7.46 {t, J = 7.6 Hz, 1H); 7.26 (dd, J=7.5 10
u. 2 Hz, 1H); 2.54 (s, 3H). .

E) 2,3-Dichloro-7-methyibenzo[b]thiophene
20 g of 7-methylbenzo[b]thiophene are dissolved in carbon tetrachloride and saturated with
15 gaseous chlorine at room temperature. After 2 hours the excess chlorine is removed, the mixture 15
concentrated on a rotary evaporator and the residue taken up in dichloromethane, washed with
saturated aqueous NaHCQ;, dried and concentrated on a rotary evaporator. The title compound
is obtained, following crystallisation from methanol, as colourless crystals. M.p = 48-50".
2.3-Dichloro-4-methylbenzo[b]thiophene may be prepared analogously.
20 20
F) 3-Chloro- 7-methylbenzo[bjthiophene
10 g of 2,3-Dichloro-7-methylbenzo[b]thiophene are dissolved in 200 ml ether and 28.8 ml
of a 1.6M solution of butyllithium in hexane added dropwise at 0°. After one hour the mixture
is poured into dilute aqueous HCI, the organic phase separated, washed, dried and concentrated
25 on a rotary evaporator. The raw title product thus obtained is reacted directed further 25
(B.p. = 60-62°/0.13 Pascal.
3-Chloro-4-methylbenzo[blthiophene may be prepared analogously.

G) 3-Fluoro-7-methylbenzo[b]thiophene

30 50 mi of a 1.6M solution of butyllithium in abs. ether are added dropwise at — 78" toa 30
solution of 18.1 g of 3-bromo-7-methylbenzo[b]thiophene in abs. ether. After 20 Minutes 9g of
perchlorylfluoride are introduced under inert gas and with stirring whereby the reaction
temperature is maintained below — 60°. The resulting mixture is stirred for 30 minutes at
— 78° and then slowly warmed to O°, mixed with water and the organic phase separated,

35 washed, dried and concentrated under vacuum. The residue is chromatographed over silica gel 35
(eluant: hexane) to obtain the title compound as an oil.

H) 7-Methyl-3-trifluoromethylbenzo[b]thiophene
A mixture of 2 g of 3-bromo-7-methylbenzo[b]thiophene, 4.8 g of CF,COONa, 3 g Cul and
40 20 ml of 1-methylpyrrolidone are vigorously stirred and heated at 160°. After a short while 40
evolution of gas commences. Stirring is continued for one hour at 160° and a further hour at
180°. After cooling the reaction mixture is poured into water, extracted with ether/hexane (1/1)
and the organic phase washed, dried and concentrated under vacuum. The raw product is
chromatographed over silica gel (eluant: n-hexane) and the title compound obtained as a
45 colourless oil. 45

1} 2-Fluoro-7-methylbenzo[b]thiophene
To a solution of 7 g of 7-methylbenzo[b]thiophene in abs. tetryhydrofuran are added dropwise
at — 78°, 30 ml of a 1.6M solution of n-butyllithium in hexane. After 20 minutes 5.5 g of
50 perchloryl fluoride are introduced whereby the reaction temperature is maintained below — 60°. 50
After 30 minutes at — 78° the temperature is slowly raised to 0°. The mixture is then mixed
with water and the organic phase separated, washed, dried and concentrated under vacuum.
The residue is chromatographed (eluant: n-hexane) to obtain the title compound as an oil.

55 J) 3-Acetyl-7-methylbenzo[b]thiophene - 55
420 mg of borontrifluoride-etherate are added to a mixture of 2 g of 7-methylbenzo[b]thio-
phene and 1.4 ml acetanhydride at 50° and the mixture warmed to 60° for 80 minutes. The
resulting mixture is poured onto ice, extracted with ether and the organic phase washed, dried
and concentrated on a rotary evaporator. The residue is chromatographed on silica gel (eluant:
60 n-hexane) to obtain the title compound, contaminated with the 2-acetylisomer, as an oil for 60
direct further reaction.

K) N-(3-Methyl- 7-benzo[b]thienyimethyl)methylamine
a) N-(t.-butoxycarbonyl)—N-(3-cyano—7-benzo[b]thienylmethyl)methylamine
65 3.6gof N-(3-cyano-7-benzo[b]thienylmethyl)methylamine and 3.9 g of di-t-butyldicarbonate 65

BNSDOCID: <GB___2118171A_1_>
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are stirred in dichloromethane for one hour at room temperature. The solution is concentrated
under vacuum and the resulting title compound directly further reacted. R, = 0.9 (in chlorofor-
m/ethanol = 95/5).
NMR: 8.15 (s, 1H); 7.9 (d, 1H); 7.2-7.7 (m, 2H); 4.75 (s, 2H); 2.8 (s, 3H); 1.5 (s, 9H).
5 b) N-(t.-butoxycarbonyl)-N-(3-formyI-7~benzo[b]thienylmethyl)methylamine

' 1.44 g of N-{t.-butoxycarbonyl)-N-(3-cyano-7-benzo[b]thienylmethyl)methylamine are taken up
in abs. ether and 4 ml of a 1.2M solution of disobutylaluminium hydride in toluene added
dropwise at 0°. Stirring is continued for one hour at room temperature and the mixture then
poured into ice-cooled 2N acetic acid and extracted with ether and the organic phase washed

10 neutral, dried and concentrated under vacuum. The oily titlte compound is directly further 10
reacted.

NMR: 10.1 (s, 1H, CHO); 8.6 (dd, 1H); 8.35 (s, TH); 7.2-7.7 (m, 2H); 4.8 (s, 2H); 2.8 (s,
3H); 1.55 (s, 9H);
3-Formyl-7-methylbenzo[b]thiophene: M.p. = 55-60° may be prepared analogously.

15 NMR: 10.0 (s, 1H); 8.4 (d, 1H); 8.2 (s, 1H); 7.1-7.7 (m, 2H); 2.55 (s, 3H). 15

c) N-(t.-butoxycarbonyl)~N-(3—methyI-7-benzo[b]thienylmethyl)methylamine

5.1 g of N(t.—butoxycarbonyl)-N-(3-formy|-7-benzo[b]thienylmethyl)-methylamine and 12 ml of
hydrazinehydrate (85%) are warmed at 160° for 10 minutes in 40 ml of diethyglycol, cooled,
3.17 g of pulverized potassium hydroxide added and the mixture heated for one hour at 170°.

20 Following cooling the reaction mixture is poured onto ice and extracted with ether and the 20
organic phase washed, dried and concentrated under vacuum to give the title compound which
is directly further reacted.

NMR: 7.2-7-8 (m, 4H); 4.7 (s, 2H); 2.8 (s, 3H); 2.4 (s, 3H); 1.5 (s, 9H).
d) N-(3-methyl-7-benzo[b]thienylmethyl)methylamine

25 A4gof N-(t.-butoxycarbonyl)-N-(3-methyl-7-benzo[b]thienylmethyl)-methylamine are stirred for 25
half an hour at 0° in 15 ml of trifluoroacetic acid. The mixture is then poured onto ice, made
alkaline with NaOH and extracted with ether and the organic phase washed, dried and
concentrated under vacuum. The title substance is directly further reacted. R, = 0.15 (in
chloroform/ethanol = 95/5).

30 N-(3-Vinyl-7-benzo[b]thienylmethyl)-methylamine: oil 30
N-(3-hydroxymethyl-7-benzofb]thienylmethyl)methylamine: oit
N-(3-Formyl-7-benzo[b]thienylmethyl)methylamine: oil
may be prepared analogously.

35 L) 1-Bromo-6-methyl-2, 6-heptadien-4-yne 35
a) 6-Methyl-1,6-heptadien-4-yn-3-ol
10 g Isopropenylacetylene are taken up in abs. tetrahydrofuran and under an inert gas 94.5
mi of 1.6M solution of n-butyllithium in hexane added dropwise at — 20°. The mixture is then
cooled to — 78° and 8.5 g of acrolein added dropwise. The reaction mixture is warmed to room
40 temperature, poured into saturated aqueous NH,Cl and repeatedly extracted with ether. The 40
organic phase is washed, dried and concentrated in vacuum. An oil is obtained.
NMR: 6.02 (ddd, J = 17, 10 u. 5.5 Hz, 1H); 6.0 (m, 1H); 5.2-5.55 (m, 2H); 1.9 (dd,
J= 1.4 u. 1 Hz, 3H).
b) 1-Bromo-6-methyl-2,6-heptadien-4-yne
45  An alcoholic solution of 6-methyl-1,6-heptadien-4-yn-3-ol is added dropwise to 40 ml of 45
fuming HBr and the mixture stirred for 1.5 hours at room temperature. The reaction mixture is
poured onto ice and extracted with hexane. The organic phase is repeatedly washed with
aqueous NaCl, dried and concentrated on a rotary evaporator. The oily reaction product consists
(according to NMR) of a 3:1 mixture of (E)- and {Z)-1-bromo-6-methyl-2, 6-heptadien-4-yne and
50 is directly employed for further reaction. 50
NMR: (pure E-isomer): 6.28 (dt, J=15.5u. 2X 7 Hz, 1H): 5.85(d, J=15.5 Hz, 1H); 4.0
(dd, J =7 u. 0.7 Hz, 2H); 5.2-5.4 (m, 2H); 1.90 (dd, J =1 u. 1.4 Hz, 1H).

M) N-(t.-butoxycarbonyl)-N-(3-hydroxymethyi- 7-benzol[bJthienylmethyl)methylamine
§5 600 mg of N-(t.-butoxycarbonyl)-N-(3-formyl-7-benzo[b]thienylmethyl)methylamine are dis- 55
solved in ethanol, reacted with 100 mg NaBH, and stirred for 2 hours at room temperature. The
reaction mixture is concentrated, the residue partitioned between ether and water and the or-
ganic phase washed, dried and concentrated on a rotary evaporator. The oily title compound is di-
rectly further reacted. 3-Hydroxymethyl-7-methyl-benzo[blthiopene may be prepared analogously.
60 ‘
N) 3-Cyano-7-methylbenzo[b]thiophene
3 g of 3-bromo-7-methylbenzo[b]thiophene and 1.1 g CuCN are dissolved in dry pyridine and
heated at 220° in an autoclave for 12 hours. The mixture is cooled, concentrated, the residue
partitioned between dichloromethane and dilute HC! and the organic phase washed, dried and
65 concentrated. Chromatography of the residue over silica gel (toluene) yields the title compound 65
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as pale-yellow crystals. M.p. = 82-84".

0) N-(2-methylthio-3-broma-7-benzo[bjthienylmethyl)methylamine

To a solution of 2.55 g of N-(3-bromo-7-benzo[b]thienylmethyl)methylamine in abs. ether are
added dropwise under inert gas at — 70° 13.8 ml (2 equivalents) of a 156% solution of n-
butyllithium in n-hexane. 1.9 ml of dimethyldisulfide are then added slowly at — 70° and the
reaction mixture gradually warmed to room temperature. It is then poured into ice-cooled 2N
HCI, shaken and the acid phase separated, made alkaline with NaCH and extracted with ether.
The ether phase is dried, concentrated under vacuum and the oil thus obtained directly further
reacted.

NMR: 7.2-7.7 (m, 3H); 4.0 (s, 2H); 2.6 (s, 3H); 2.45 (s, 3H); 1.5 (br, N-H).

P) N-(2-methylthio-7-benzo[b]thienylmethyl)methylamine

To a solution of 0.3 g of N-(2-methylthio-3-bromo-7-benzo[b]thienylmethyl)methylamine in
abs. ether are added dropwise under inert gas at — 70°, 1.4 ml of a 15% solution of n
butyllithium in n-hexane and stirring continued at — 70° for half an hour. The mixture is then
poured into ice-cooled 2N HCI, shaken and the acidic phase separated, made alkaline with
NaOH and extracted with ether. The ether phase is dried, concentrated in vacuum and the
resulting oil directly further reacted.

Q) 3-(2,2-Dibromovinyl)-7-methylbenzo[b]thiophene

1.04 g of Zn dust and 4.17 g of triphenylphosphine are taken up in dichloromethane and
5.27 of tetrabromomethane dissolved in dichloromethane added dropwise under inert gas and
with cooling. Following stirring for 24 hours at room temperature 1.4 g of 3-formyl-7-
methylbenzo[b]thiophene dissolved in dichloromethane are added dropwise with ice-cooling and
stirring continued overnight at room temperature. Pentane is added and the precipitated Ph;PO
filtered off. Evaporation of the filtrate under vacuum yields a residue which is chromatographed
over silica gel to yield the title compound. M.p. = 75-78".

R) 3-Ethynyi-7-methylbenzo[b]thiophene

0.6 g of 3-(dibromovinyl)-7-methylbenzo[b]thiophene are dissolved in abs. tetrahydrofuran
and 3.38 m! of a 15% solution of n-butyllithium in nhexane are added dropwise under inert
gas and at — 78°. Stirring is continued for one hour at — 78° and the mixture subsequently
warmed to room temperature, poured into saturated ag. NaHCO, and extracted with ether. The
organic phase is washed, dried, concentrated and directly further reacted.

NMR: 7.85 (dd, J =7 u. 2 Hz, 1H); 7.70 (s, 1H); 7.40 (t, J=7 Hz, 1H); 7.20 (dd, J = 7

and 2 Hz, 1H); 3.28 (s, 1H); 2.58 (s, 3H).

S) N-(t.-Butoxycarbonyl)-N-(3-vinyl-7-benzol[ b]thienylmethyl)methylamine
0.7 ml of a 15% solution of n-butyllithium in hexane are added dropwise under inert gas to a
suspension of 0.43 g of methyltriphenyiphosphonium bromide in abs. tetrahydrofuran and the
mixture stirred for 1 hour at room temperature. A solution of 0.37 g N-(t.-butoxycarbonyl)-N-(3-
formy!-7-benzol[b]thienyimethyl)methylamine in tetrahydrofuran is then added dropwise and the
resulting mixture refluxed for 20 hours. The reaction mixture is poured onto ice, repeatedly
extracted with ether and the organic phase washed, dried, concentrated and chromatographed
over silica-gel (eluant: toluene/glacial acetic acid = 9:1) to give the title compound as an oil.
NMR: 7.88 (dd, J=7.5u. 2 Hz, 1H); 7.5 (s, 1H); 7.44 (t, J=7.5 Hz, 1H), 7.25 (dd,
J=7.5u. ~1 Hz, 1H); 7.02 (ddd, J = 18,12 u. ~1 Hz, 1H); 5.82 (dd, J=18 u. ~
1.5 Hz, 1H); 5.4 (dd, J =12 u. 1.5 Hz, 1H); 4.72 (s, 2H); 2.8 (s, 3H); 1.5 (s, 9H).
3-(2-Cyanovinyl)-7-methyl-benzo[b]thiophone may be prepared analogously.
NMR: 7.80 (s, 1H); 7.76 (dd, J=7.5 u. 2 Hz, 1H); 7.68 (d, J=16 Hz, 1H); 7.46 (t,
J=7.5 Hz, 1H); 7.26 (m, 1H); 5.96 (d. J = 16 Hz, 1H); 2.6 (s, 3H).

T) 3-Cyanomethyl-7-methyl-benzo[b]thiophene

290 mg of 3-hydroxymethyl-7-methyl-benzo[b]thiophene are dissolved in ether, 0.6 mi SOCL,
added and the mixture stirred for 2 hours at room temperature. The reaction mixture is poured
onto ice and the organic phase washed neutral, dried and concentrated under vacuum. The
crude 3-chloromethyl-7-methyi-benzothiophene thus obtained is dissolved in acetone, mixed
with an aqueoug solution of 170 mg of KCN and refluxed for 18 hours. The reaction mixture is
concentrated, the residue partitioned between water and ether and the organic phase washed,
dried, concentrated and chromatographed over silica-gel (eluant: toluene) to yield the title
product as an oil.

NMR: 6.7-7.6 (m, 4H); 3.6 (br, 2H); 2.5 (s, 3H).
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U) 3-Methoxymethyl-7-methyl-benzo[b]thiophene
400 mg of 3-hydroxymethyl-7-methyl-benzo[b]thiophene are dissolved in tetrahydrofuran,
mixed with 82 mg of NaH (80%) and after addition of 48 mg of methyl iodide heated for half
an hour at 50°C. The reaction mixture is mixed with water, repeatedly extracted and the organic
5 phase washed, dried and concentrated on a rotary evaporator. The residue is chromatographed 5
over silica-gel (eluant: toluene/glacial acetic acid = 95:5) to yield the title compound as an oil.
NMR: 7.2-7.9 (m, 4H); 4.75 (s, 2H); 3.5 (s, 3H); 2.66 (s, 3H).

CLAIMS
10 1. A benzothienyldialkylallyamine, wherein the amine sidechain is attached to the ring via an 10
alky! radical and is either in 4-, 5-, 6- or 7- position or if not bears tertiary alkylethynyl or
alkenylethynyl as its terminal group, in free base form or in the form of an acid addition salt.
2. Compounds of formula |

15 4 bR 15
@_cn-n-cuz-cmcu-csc-n I
S 3
5
wherein
20 R, represents hydrogen or methyl, 20

R, represents methyl or ethyl,
R, represents tertiary alkyl or an alkenyl group; and
R, and R; represent, independently of each other, hydrogen, halogen, hydroxy, lower alkynyl,
cyano, formyl, lower-alkoxy, lower alkoxycarbonyl, lower alkylcarbonyl, lower alkyl which is
25 unsubstituted or bears one or more substituents selected from halogen, cyano, hydroxy; lower 25
alklythio and lower alkoxy; or lower alkenyl which is unsubstituted or bears one or more
substituents selected from halogen and cyano,
in free base form or in the form of an acid addition salt.
3. A compound as claimed in Claim 2, wherein the allylamine side 20 chain is in the 4- or
30 7-position. 30
4. A compound as claimed in Claim 2 or 3, wherein R, and/or R; are in the 2-and/or 3-
position.
5. (E)-N-(3-chIoro-7-benzo[b]thienylmethyl)-N-methyI-S,6-di-methyI-hept—Z-en-4-ynamine in
free base form or in the form of an acid addition salt.
35 6. A compound according to any one of Claims 2 to 4, wherein R; represents hydrogen and 35
R, represents hydrogen, halogen, hydroxy, lower alkyl or lower alkoxy.
7. A chemotherapeutical composition comprising a compound as claimed in Claim 1 or 2in
free base form or in the form of a chemotherapeutically acceptable acid addition salt together
with a chemotherapeutically acceptable diluent or carrier.
40 8. A method of treating diseases or infections caused by mycetes which comprises 40
administering to a subject in need of such treatment an effective amount of a compound of
formula | as claimed in Claim 1 or 2 in free base form or in the form of a chemotherapeutically
acceptable acid addition salt.
9. The use of a compound of formula | as claimed in Claim 1 in free base form or in the
45 form of a chemotherapeutically acceptable acid addition salt as a chemotherapeutical agent in 45
particular as an anti-mycotic.
10. A process for preparing a compound as claimed in Claim 2 in free base form or in the
form of an acid addition salt which comprises .
a) reacting a compound of formula Il

50 50
R A
4;:%-— CH - NK I
5 S
55 with a compound of formula il 55

A-CH,~CH = CH-C=C-R,

or

BNSDOCID: <GB__2116171A_I_>
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14
b) reacting a compound of formula )\
R
R 'l
5 .?-:@— CH - A v 5
3 s
with a compound of formula V
10 Fz 10
HN-CH,-CH = CH-C=C-R; Vv,
whereby in the formulae 11, lil, IV and V
15 1, R, R; R, and R are as defined under formula | and A represents a leaving group, 15

and recovering the compound thus obtained in free base form or in the form of an acid addition
salt.
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