zot hi enyl al | yl am nes Processes for their Production and their Use as
maceuti cal s The invention concerns benzothlenylallylan1 { sses
their production and their use as pharmaceuti cal s. iis\ gvl\B/(Bq
partlcularly t he invention concerns conpounds.of fornula | [err] wher ei n
[err] represents hydrogen or methyl, [err] represerits nethyl or ethyl,

[err] represents tertiary alkyl rr an al kenyl group; and 10 [err]
and [err] represent, independeritty of each other,. hydrogen, hal ogen,
hydr oxy, |ower al kynyl, cyano, fornyl, |ower-al koxy, |ower alkylcarbonyl,

| ower al kyl which is unsubstituted or bears one or nore substituents

sel ected fy o) 0 dr ox r.al kyl thi.o and | ower alkoxy1~or
| oner al keeﬁﬁgaqggnﬂ%%yf% %Pgﬁc??%ng \é'\ﬁ éd‘ﬁﬁt‘ﬁ%eﬁng Bedror nore fe
substit uese ascPhatmageliticalfal ogen and cyano, |n free base formor in the
formof an acid addition salt. EP Publication No. 0,024,537 drscloses a
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wherein _ :
Ry represents hydrogen or methyl,
R2 represents methyl or ethyl,
_ R3 represents tertiary alkyl or an alkenyl-group; and
10 R4 and Rs represent, independently of each other, hydrogen,
halogen, hydroxy, lower alkynyl, cyano, formyl, lower-alkoxy,
Tower 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
15 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.

EP Publication No. 0,024,587 discloses a wide range of aromatic
allylamines without specifically disclosing compounds of the type
20 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 activifty against dermatophytes but also a



'surprisingly high activity against candi da spp. not poésessed to the sane:
degree by the conpounds of EPO 024587. The conpounds of the invention can

+pe-prepared e.g. by a) reacting a conpound of formula Il [err] 5 h a
corrpound of formula Ill [err] or b) reacting a conpound of formula rr]

with a conpound of fornula V [err] whereby in the fornulae Il, 111, and
VvV 10 [err], [err], [err], [err] and [err] are as defined under formnul a
| and A represents a | eaving group, and recovering the conpound thus
obtained in free base formor in the formgf an acid addition salt.
Processes a) ‘and b) can be carried out in €onventional . manner, for 15
exanpl¢ in a solvent, inert under the reaction conditions, such as a |ower
al coRgl, e.g. et fwrpﬁsimgﬂymighlgctinity xagains thvcandidat spp. antaosmsed to

hydr ocar bon such r e such -3- as
di.oxane; or a car%%xyﬁ% 5#% P&‘}'ﬁ°§ %/?glhﬁf’gbgls%%h | -
The compounds of the invention can be prepared e.g. by
a) reacting a compound of formula II

5 with a compound of formula III
A~ CHz-CH=CH-C?='c-R3
or

b) reacting a compound of formula IV
R

|
CH - A v
S
1 R
5
with a compound of formula V
X: 3
HN-CHZ-CH-CH-C_!C-Rs |
whereby in the formulae II, III, IV and V
10 R'I' Rz R3. R4 and R5 are as defined under formula I and
A represents a leaving group,
W, ' and recovering the compound thus obtained in free base
form or in the form of an acid addition salt. '

Processes a) and b) can be carried out in conventional manner, for
.15 example in a solvent, inert 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



formam de and at reaction tenperatures of between roomtenperature (which
eferred) and the boiling point of the reaction mxture. Leaving group:

¢am for exanple be halogen e.g.-chlorine or bromine 5 or an organic =  #

st phonyl oxy group having 1 to 10 carbon atons, e.g. al karyl sul phonyl oxy
such as tosyl oxy or al kyl sul phonyl oxy such as nesyl oxy. The reaction is
conveniently carried out, when appropriate, in the presence of an acid
bi ndi ng agent, e.g. an alkali or alkaline earth nmetal hydroxide or
carbonate such as sodi um or potasd &«m 10 carbonate. The conpounds of
formula | may be converted in conventional manner into their acid addifdon
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al kergy/l ogr s an 16ho61] r chaigh® re - 20 ably 2
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prepapedarsoradayenti onal manner e.g. by reacting a conpound of formula Vi

The compounds of formula I may be converted in conventional \;)

manner into their acid addition salts and vice versa.

| The compounds of the fbrﬂ@]a I and their.intermediates can be
ocbtained in the form of isomeric mixtures of the various cis/trans
15 jsomers which can be separateg according to established methods.

“Lower" as employed herein refers to Any louer'alkyl radical
present as or in a substituent being straight or branched-chained and
having 1 to 4 carbon atoms, especially 1 or 2 carbon atoms; alkynyl
or alkenyl groups can be straight or branch-chained and have prefer-'

20 ably 2 to 6 carbon atoms especially 2 to 4 as ring substituents or 3
- or 4 (alkenyl) as R3, examples are vinyl and ethynyl as ring substi-
tuents and allyl (preferably p-allyl) as R3. Tertiary alkyl groups as

Ry contain preferably. 4 to 10 especially 4 to.6 carbon atoms e.g. RNV

t.-butyl. Halogen represents fluorine, chlorine or bromine preferably
25 chlorine or bromine.

The starting materials of formula II are in part new and can be
prepared in_cdnventiona] manner e.g._by'reacting a compound of formula VI

Y
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s[err] -4- with a conmpound of formula VII [err} whereby [err]'and [err] -
are as. defined under fornula | and Hal represents hal ogen. This process=}:n-

. be perforned anal ogously to processes a) and b). 5.descri bed above. The

*starting materials of. fornulae'Ill and*V are in part hew and can be
prepared in conventional manner, e.g. according to the follow ng scheng
[err] ([err] and A as defined above M netal cation). 10 Reacti on
conditions are those conventionally enployed in such reactions whereby the
various internedi ates can, where appropriate, be reacted further wthout
i sol ation. Where isolation takes place-i4 -is carried out in conventional
manngr. The remaining starting materials and internedi ate conpounds are 15

ei t er- known or cafthe @5mg%ﬁq§gﬁﬁgm1to known .nmet hods. The conpounds
of fornmula | exhibit chenotherapeutic acti-vity. In

| R2 - NH2 VII
whereby R], RZ’ R4 and Rs are as defined under formula I
and Hal represents halogen.
. This process can be performed analogously to processes a) and b)
5 described above. o

 The starting materials of formulae III and V are in part new and

can be prepared in conventional manner, e.g. according to the

following scheme.

N HC = C - Ry :
N\ | | -  BuLi/hexane VIII
Me C =¢C- R3 |
l + OHC.CH = CH

' H2C=CH-?ﬂ—CEC—R3

2

OH
_ ¢’HA
A-CHZ-CH=FH-C§C - R3 II1
52 l}RZNHZ
v

HN-CHZ-CH=CH-CEC - R3

(R], RZ’ R3 and A as defined above Mes = metalcation).

10 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

.§t is carried out in conventional manner. |

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

The compounds of formula I exhibit chemctherapeutic activity. In



=F>particular, they exhibit antimycotic activity, as indicated in vitro in
vigei\bus fam lies and types of nycetes, including Trich ophytaon spp., . =
Azg-rgillus spp., M crosporum spp., Sporotrix - schenkii and espeCIaIIy A
Camdi.da spp., at concentrations of, for exanple 0.1 to 5 25 ug/nl, and in g
VIVO in the experinental skin nycosis nodel in guinea pigs. The test
substance is administered daily for 7 days beginning 24 hours after the
i nfection either on |ocal application by rubbing the test substance (taken
up in polyethylene glycol) on the skin surface, or perorally or
sub- cut aneousl vy, the test substance 10 bei ng adm ni stered as a suspenston.

The Candida activity is shown in vt Vo “enpl oyi ng conventi onal . ‘h&
i ntravagi nal /intrauterine- or dissen nated-infection nodels on mce or®

rats. Thepareticulby, itheg oiibdb andmicoane! la@:«%ﬁvm}' a&s Gﬂﬂiﬁ@iﬁefda“x angref for
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70- 2000 ng m nistered 0Sa contarnin ron1about
17.5 t & émgf@lzoartdm_tmom thenepegipentadr skin ayesdsratisleirase form

The acti vgusieas pRgF.e TRaNteRSOHRaAEHTIIBI SdAnestd iRl 41Ty for 7 ulys

beginning 24 hours after the infection either on local application
by rulbing the test substance (taken up in polyethylene glycol) on
the skin surface, or perorally or sub-cutaneously, the test sUbstance

10 being administered as a suspensionL_ The Candida activity is shown | U
in vivo employing conventional intravaginal/intrauterine- or
disseninated—infection mbde1§ on mice or rats. The activity is shown
on local app)xcat1on at concen;rat1ons of for example 0.01 to 0.5%.
The oral activity is shown in vivo in the guinea- p1g-tr1chophytos s

15 at dosages of, for example, 2 to 70 mg/kg.

The compounds are therefore indicated for use as chemothera--
peutic agents, in particular, as anti-mycotic agents.
An indicated daily dose is from about 70-2000 mg administered
e.g. in unit dosage forms containing from about 17.5 to 1T30 mg
20 two to four times daily or in sustained release form. The active

substance can also be administered topically.



*The conpounds may be used in free base formor in the form of
chenot herapeutically acceptable acid addition salts. Such salt forns
exhlblt the same order of activity as the free base forns. Suitable such ,

*salt forns’are e. g. hydrochl oride, hydrogen fumarate 5 or
napht hal i ne- 1, 5-di sul phonate. The invention therefore also concerns a
“met hod of treating di seases or infections caused by nycetes which conpri
admini stering to a subject in need ofémuﬂttreatnent an effective anount of
a conpound of forrmula | or a chenotherapeutically acceptable acid 10

addition salt thereof as well as conpounds of formula I or cheno-
thergggutlcally acceptable acid addition salts thereof for use as

chenglher apeuti c agerhes c@cﬁﬁmuglntay 66 BRHI {rMFred 'b%§e %}ﬁt fpf\’gom.d%ﬁﬁ‘yom
adm xed with conyentj,onal che erqgwgggtlcall uenés and

carriers, and, e} rFQe“tdF Y #5¢ ¢ asid Est'ersléﬁf‘ &34t orally
in such forms asforablethsbit tbepsanieeerde?hefcwtwmltydasnme ﬁé@baﬁé ifeemy. be

- ad d
parenteral by or SUitsble, suth SUTE AR d¥e Q1 nyErdThIBRQ, HiFAbE imEiHRce
will, of cour$e,orvagphthepinedi nérdjrsuimné&ﬁpound enpl oyed, the treatnent 20

deS|red and t he nature f the formetc. general , however, satisfactory
results are obtai nedn® @1“"?"5"P%p‘ihéﬁFfQﬂ?pﬂ%prmérweéfm%(?ﬁcé’maﬁam ons of

from0.05 to 5, digepsdst bﬁUinﬁfécﬁhohst Gadsedt by myShitds aRTGhOBORPraREs addﬁﬁn'fsxremng
Fglrltmc/)v]; tgg | nve{bt 'aoyub,] ?'] g‘g?%«'&@g§f%a&pf}lee Suﬁfﬁtc'tfi\lrjeentngur?{
compound of formu1a I or a chemotherapeutically acceptable-aC1d
10 addition salt thereof as well as compounds of formula I or chemo-
W therapeutically acceptable acid addition salts thereof for use as
chemotherapeutic agents especially as anti-mycotics.

The compounds may be admixed with conventional chemothera-

peutically acceptable diluents and carriers, and, pptidna]ly, other

15 excipients and administered e.g. orally in such forms as tablets or

| capsules. The compounds miay 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

20 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.%.

U ' - Such compositions a1§o form part of the invention.

Preferred meanings for the substituents are as follows:

25 R1 = hydrogen
R2 = methy]
Ry = 2) Cy 1Oa1ky1

b) (‘,4 sal ky1

¢) t.butyl or t.-pentyl, espec1a11y t.butyl
30 d) C5_galkenyl
e) allyl, especially p—a11y1
hydrogen, or

R4’ RS



a) C410al kyl b) [err] c) t.butyl or t.-pentyl, especially t.butyl

\ d) C3-6al kenyl e) allyl, especially [err]-allyl R4, RS
J’nrogen or -7- a) [err] b) {err], especially nethyl c) hal ogen, - by
espetially chlorine d) [err], -especially [err] 5 e) -
[err], especially acetyl, f) [err], especially [err] g) cyano h) [err] ,or
-alkoxy e.g. nethylthio or nethoxy 10 i) fornyl j) [err]
(e.g. vinyl) optionally hal ogen substituted k) [err] e.g. ethynyl whereby
one of R4 and R5 is preferably hydrogen. 15 Substituents present as

[err] and/or R are preferably in the thienyl ring i.e. at position 2
and/ or 3. ' ' .
a) €,_galkyl W
b) t:.l zalkyl. espec1ally methyl
c) halogen, especially chlorine
_ d) c1 4haloa1ky1,espec1al1y CF3
5 e) c 5alky'!carbony'l especially acetyl
f) C1 4hydroxyalky], especia11y -CHZOH
g) cyano.
- h) c‘ 4alkylthio-or -alkoxy e.g.
. .. . .. methylthio or methoxy
10 | i) formyl - o
' j) C2 g3lkenyl (e.g. vinyl)- opttonally halogen \/
substituted -
k). C2 4a'lkyny'l e.g. ethynyl
whereby one of R4 and. Rs is preferably hydrogen.

15 Substituents present as R4 and/or R are preferably in the th1eny1
ring i.e. at position 2 and/or 3.

Compounds in which ‘the -double bond adjacent to the nitrogen
has the trans (E) configurat1on are preferred.

A particular compound group is that of formula I wherein hs'

20 represents hydrogen and R4 hydrogen, halogen, hydroxy, lower alkyl
or lower alkoxy.

A particularly preferred single compound is:



Tonpounds in which the doubl e bond adj acent to the nitrogen has the trans,
(E) configuration are preferred. A particular conmpound group is that
formula | wherein R 20 represents hydrogen and [err] hydrogen, hal ogg
hydr.oxy, |ower alkyl or |ower al koxy. A particularly preferred singl

conmpound is: - 8- . _
(E)-N-(3-chl oro-7-benzo[ b] t hi enyl met hyl ) - N- net hyl - 6, 6- di net hyl -
hept - 2-en-4-ynam ne. The follow ng exanpl @s-illustrate the invention

whereby tenpera- tures are given in degrees centigrade. Exanple 1 5

N- ( 7- benzol[ b] t hi enyl 1) - N-met hyl - 6, 6-di pet hyl - hept -2-en-4- ypam ne in
(E)- .and (2)-form ( cm‘%rﬁé‘schw °2?:‘&e"§‘g[)bqFEEE%‘HXF‘F{}H%;"‘?&“Q%Y%#»5‘3‘1"*%“3'1 -
1- br og0- 6, 6- di et hyl hagpt2-2neh-yAayine. are added drop- wise to a

m xture of 10.5 g N-(7-benzo[b]thienyl net hyl)nethylam ne, 10 8.2 g of

pot assi um car bonat e 4, .0f, di I ' : [T, Laht .
The reaction m xt ureqtﬁé;si %ﬁ??@rngdg’é%{(ﬁ?%y s’g%ﬁ? ggenﬁsg%ta%é{h%\?%%?%%%e
resi due is parti B9S@8etrd &R nedegneeaeensagad@ted ag. [err] and the

or gani ¢ phase dried, _con en%rated in a rotary evaporator and

chr omat ogr aphed overEﬁEﬂLﬁa_gel (eluant : 15 toluenel/ethylacetate 4/1).

B oo orEse i PhenflB A ARG D) A RN BosiRuntl Rep 2605

12 g of 1-bromo-6,6-dimethyl-hept-2-en-4-yne are addad drop-
wise to a mixture of 10.5 g N-(7-benzo[b Jthienylmethyl)methylamine,
10 8.2 g of potassium carbonate and 100 ml of dimethylformamide and
stirred overnight. The reaction mixture is filtered and the solvent
removed under vacuum. The residues is partiticned between ether and
saturated aq. NaHC03 and the organic phése dried, concentrated in &
' rotary evaporator and chromatographed over silica gel (eluant :
15 toluene/ethylacetate = 4/1). This yields first the (E)- and then the
(Z)-isomer as 0ils. M.p. of the (E)-hydrochloride = 148-158".

690 mg of N-(6,6-dimethyl-hept-2-en-4-ynyl)methylamine dissolved
20 in dimethy1f6rmamide are added dropwise to 1.4 g of 7-bromomethyl-3-
chloro-benzo[blthiophene and 480 mg of NaCD3 in 40 ml of dimethyl-
formamide and stirred overnight. The reaction mixture is concentrated
under vaccum and the residue taken up in ether/water. The organic
phase is washed with saturated HaHCO3, dried and concentrated by
25 evaporation. The residue is chromatographed over silica gel (eluant :
toluene/ethylacetate = 95/5) to yield first the (E)- and then the (Z)-



Exanple 2 [err] [err] [err] 690 ng of _

NA®) 6- di net hyl - hept - 2- en-4-ynyl ) met hyl anmi ne di ssolved 20 in
ucmgihylfornanide are added dropwi'se to 1.4 g of 7-brononethyl-3- .

chte+o- benzo[ b] t hi ophene and 480 ng of [err] in 40 m of dinethyl-

formam de and stirred overnight. The reaction mxture is concentrated under
vaccum and the residue taken up in ether/water. The organi ¢ phase i s washed
with saturated J[err] dried.and concentrated by 25 evaporation. The
residue is chromat ographed over silica @e+ (eluant toluene/ethylacetate
95/5) to yield first the (E)- and then the (2)- -9- isomer as oils. Mp.
of the (E)ishyer ashoblsi.dM.p~ 0§0thec{E)-Nydrochlosideg d80@4Rds of the fornula
| can be obtained anal ogously to exanples | ‘and 2 or as otherw se descr¥bed
her ei nbef or e. Ther fo1lowing compounds of [ther formula I can be obtained ' .

analogously to examples 1 and 2 or as otherwise described hereinbefore. .
(Ry = Hf Ry, = CHj). .

o

Copd. Ry Ry Rg Position of crneiny . physical data
No. . -~ 'R3-bearing ration :
' - side chain * _
CH | |
25 - 1)
3 a)_! H H 7 E oil m.p.'/ =
c(CH3)2_ s o ~ 128-131°
by S 2 0il | U
4 a) -C(CH3); = 3-Br H 7 - E m.p. 51-57°:
| | L m.p.}) =168-174°
b) . Z oil
5 a) * 4-Br H 7 E m.p. 55-58°
6 a) . " 2l H 7 E  m.p. 67-70°
b) | ' Z oil
7 ’ 3-F H 7 E 011 m.p.!) =
| 150-170°
8 a) " 3-CFy M 7 E oilmp.)) =
o - o o 175-188°
- b) 3 ' o - Z - oil



1) = nmelting point of hydrochloride .11 - NWR Spectra ([err],
TMS- St andard): 1 a) E 7,7 (ddJ , 7 u. 2Hz, 1H); 7,2-7,5 (m
6,16 (dt, J = 16 u. 2x6,5Hz, IH); 5,66 (dt,» 3 = 16 u. 2xlHz, 1H); 3,

7% 9% )
2H): 3,10 (dd, J = 6,5 u. IHz, 2H); 2,2 (s, 3H; 1,22 (s, 9H. b)

7,7 (dd, J =7 u. 2Hz, 1H); 7,15-7,45 (m 4H); 6,04 (dt, 3 = 11 u. .2x7Hz,
-1H); 5,6 (dt, J s 11 u. 2xIHz, 1H); 3,78 (s, 2H); 3,34 (dd, J = 7 u. |Hz,
2H); 2,24 (s, 3H); 1,24 (s, 9H). 2 a) E : 7,78 (dd, J = 7 u.

2Hz, 1H); 7,25-7,5 (m 3H); 6,16 (dt, J-3916 u. 2x6Hz, 1H); 5,65 (dt, J =
16 und 2xlI Hz, 1H); 3,76 (s, 2H); 3,10 (dd, J = 6 u. IHz, 2H; 2,20 (s, 3H);
1,22.4s, 9H. b) __Z 7.78 (dd, J = 7 u.2Hz, 1H: 7.2-7.5 (m 3H:

———

6 05\ dt, J = 11 g2x6. Bz, 1M B 63 (Wt . pdeimiid 45 2 THbhoa3, ,
2H) : \% 33 (dd, J %".’%‘, 5 u§3 1Mz, H)ll—l)§4 2] 221'95( sSﬁﬁﬁgﬁfﬁfz4ﬁﬁig%ﬁhﬁs‘°§‘é@“

nc

side chain
9 -CtHy)y  2F M 7 | E ?l}-?é?él) -
0a ° 3-COCH, H 7 E m.p. 101-107°
b) - Z 0il
Ma) *  3CH H 7 E 0il m.p.}) =
| 185-187°
o b) z 0il
N 12 a) ~CsCH, H H 7 z 0il m.p.!) =
| 5H3 | | : 134-143°
b) Z 0il
13 -C(CHy);  3-CHOH H 7 3 0il
14 " 3-CHO H 7 E 0il
15 a) no o 2-C) 3-ct 7 E m.p. 82°
b) 1 0il
6 a) " 3-CN H 7 E 0il m.p.}) =
o 188-192°
b) - z 0il
17 " 2-SCHy 3-Br 7 E m.p. 45-50°
18 " 2-SCH;  H 7 E 0il . -
, 19 " 3-CH=C(Br), H 7 E 0il m.p.'/ =
—/ . 118-125
20 " 3-C=CH  H 7 E 0il
2 3-C00CH; M 7 E 0il
22 " 3-CH=CH, H 7 E - 0l
23 n 3-CH=CHCN H 7 E 0il
24 n 2-Br  3-CN 7 E 0il
25 " 3CHLN  H 7 E 0il
26 " 3-CH,0CH; H 7 E 0il

1) = melting point of hydrochloride
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c) E 7,78 (dd, 3 =7 u. 2Hz, 1H);-
16 u. 2x6,4Hz, 1H); 5,70 (dt, J = 16 u.2xlHz, 1H); 3,77 (s, 2H); 3,12
\'3 = 6,4 u. 1Hz, 2H); 2,22 (s; 3H); 1,3-1,6 (m 2H); 1,18 (s, :6H); 0,987
p§2f, 3H). d) - Z 7,88 (dd, J = 6,5 u. 2,5Hz, 1H): 7,2-7,5 (m
5 6,1 (dt, J = 11 u. 2x7Hz, 1H); 5,65 (dt, J = 11 u. 2xlHz, 1H); 3,8 (s, -
H; 3,35 (dd, J = 7 u. IHz, 1H: 2,26 (s, 3H; 1,3-1,7 (m 2H:; 1,2 (s,
H; 1,0 (ps.t, 3m. 4 a) E. 7,77 (dd, J = 7 U 2Hz, 1H);
,2-7,55 (m 3H); 6,18 (dt, 3 =.16 u. 2x6,5Hz, 1H); 5,66 (dt, J = 16 u.
mkt,1m;118(s,2m;131(dﬂl3=:&5 u. 1Hz, 2H); 2,22 (s, 3H); 1,24
s, 9H. b) zZ 7,88 (dd, J =7 u. 2Hz, 1H); 7,2-7,55 (m 3H); .6,05
dt; 3 a 11 u. 2x6Hz, 1H)j 5,64 (dt, J= 11 u. 2xIHz, 1H): 3,8 (s, 2H): :?
dd, 3 = Hz, 2HF: 3 24 )s, 9H). - 13- 5 a) E
,25-7,6 ctra JLJ&Ehéﬁﬁgéﬁﬁﬁrz, 1H); 6,70 (dt, 3 = 16 u. 2xl Hz;
H; 3,96 (s, 2H); 3 17 (dd, J = 7 u. IHz, 2H); 2,25 -(-s, 3H); 1,24 (s, 9H).
a) E 7,58 (dd J=7u. 2%& 1%0 7, 1 7 (n1 3H); 6,20 (dt, J
16 u. 2x7Hz, 1 6, 65 J = 16 u. ., 3,08 (dd, J
7 u. | HE, Q"‘) EH) .20 (sh 3(4}1, 3 Ton Iz, lH),L’ 2-H)5 (m, QH), 5,15 %dt, (
16 u. 2x6,5Hz, 1H); 5,66 (dt, J = 16 u. 2x1Hz, 1H); 3,74
(s, 2H); 3,10 (dd, J = 6,5 u.. 1Hz, 2H); 2,2 (s, 3H); 1,22
(s, 9H). '
b) z 7,7 (dd, 3= 7 u. 2Hz, 1H); 7,15-7,45 (m, 4H); 6,04 (dt,
3= 11 u. 2x7Hz, 1H) 5,6 (dt, 3= 11 u. 2xIHz, 1H); O
3,78 (s, 2H); 3,34 (dd, I = 7 u. 1Hz, 2H); 2,26 (s, 3H),
1,24 (s, 9H).
2 a) E 7,78 (dd, J = 7 u. 2Hz, 1H); 7,25-7,5 (m, 3H); 6,16 (dt,
3 = 16 u.2x6Hz, 1H); 5,65 (dt, 3 = 16 und 2xlHz, 1H);
3,76 (s, 2H); 3,10 (dd, I = 6 u. 1Hz, 2H); 2,20 (s, 3H);
1,22 (s, 9H). ' |
b) Z 7,78 (dd, 3 = 7 u.2Hz, 1H); 7,2-7,5 (m, 3H); 6,05 (dt, J =

7,25-7,5 (m 4H).. 6,20 (dt,

11 u. 2x6,5Hz, 1H); 5,63 (dt, J = 11 u.2x1Hz, 1H); 3,8
. (s, 2H); 3,33 (dd, J = 6,5 u. 1Hz, 1H); 2,24 (s, 3H); 1,24
. (s, 9H). ' '



9H). b) Z 7,5B (dd, 3 = 7.u. 2Hz, 1H); 7,1-7,4 (m 3H) : 6.08
(dt, J =11 u. 2x7Hz, 1H); 5,64 (dt, J = 11 u. 2xIHz, IH); 3,72 (s, 2H); £ .-
3,34 (dd, J = Fu. IHz, 2H); 2,24 (s, 3H); 1,24 (s, 9H. 7 a) E
%7.70 (dd, J=7.5 u. 2.0 Hz, 1H); 7.38 (t; J=7.5 Hz, 1H): 7.28 (dd, J=7. -
2.0 Hz, 1H); 6.84 (d, J=2.5 Hz, 1H); 6.19 (dt, J=16 u. 2x6.5 Hz, 1H);

(dt, J=16 u. 2x1.5 Hz, 1H); 3.76 (s, 2H); 3.10 (dd, 3=6.5 u. 1.5 Hz, 2H),
2.21 (s, 3H); 1.22 (s, 9H). -14- 8 a) E 7.90 (s, 1H); 7.86
(1H); 7.42 (t, j=7.5 Hz, 1H; 7.25 (1H); ,5. 16 (dt, J=16 u. 2x6.5 Hz, 1H);
5. 65 (d J=16 u. 2x1.5 Hz, 1H); 3.78 (s3122H); 3.10 (dd, J= 6.5 u. 1.5 Hz,
2H); .2.22 (s, 3H); 1.24 (s, 9H. b) Z 7.89 (s, 1H); 7.86 (1H);
7. 42¢t 2x7.5 Hz, IH); 7.30 (H); 6.04 (dt, J=11 u. 2x7 Hz, 1H); 5.64 (dt,
3=11 u. 2x1.2 Hz, 1H); 380(s 2H): 3.33 (dd, J=6.5 u. 1.5 Hz, 2H); 2.24

(78',283|(_2; } %45{;32)95% - JgE(dd 3= 7 u. 2y 01(I-<3ﬂ7,z$-*7,55(nu6m-2),@ 2dzcdt,’LH)

1H): 6.18 (dt, J=16 u. 2x6.5 liH; 2"85'6% %P 5%1‘6’ 116‘-‘5 S’d‘(‘g"f 3 68

(s, 2H); 1.10 (dd, 3=6.5 u. 1357Hs, 263,12 (dd 3= 6,8 u. 1Hz, 2H); 2,22 (s, Sy
1,3-1,6 {m, 2H); 1,18 (s, 6H); 0,98 (ps.t, 3H).

dy Z 7,88 (dd, J = 6,5 u. 2,5Hz, 1H); 7,2-7,5 (m, 4H); 6,1 (dt,
J = 11 u. 2x7Hz, 1H); 5,65 (dt, J = 11 u. 2x1Hz, 1H);
3,8 (s, 2H) 3,35 (dd, 3 = 7 u. 1Hz, 1H); 2,26 (s, 3H);
1,3-1,7 (m, 2MH); 1,2 (s, 6H); 1,0 (ps.t, 3H).

4 a) E 7,77 (dd, J = 7 u. 2Hz, 1H); 7,2-7,55 (m, 3H); 6,18 (dt,
J = 16 u. 2x6,5Hz, 1H); 5,66 (dt, J = 16 u. 2x1Hz, 1H);
3,8 (s, 2H); 3,1 (dd, I = 6,5 u. 1Hz, 2H); 2,22 (s, 3H);
1,24 (s, SH).

b) Z 7,88 (dd, J = 7 u. 2Hz, 1H); 7,2-7,55 (m, 3H); 6,05 (dt,
J = 11 u. 2x6Hz, 1H); 5,64 (dt, J = 11 u. 2x1Hz, 1H);
3,8 (s, 2H); 3,3 (dd, J = 6 u. 1Mz, 2H); 2,24 (s, 3H); 1,24
(s, 9H),



23 (s, 9. 10 a E . 8.72 (dd, J=7.5 u. 2.0
s, 1H: 7.45 (t, J= 7.5 Hz, IH: 7.27 (m 1H: 6.18 (dt,

6.5 Hz, 1H); 5.68 (dt, 3=16 u. 2x1.5 Hz, 1H); 3.78 (s, 2H); 3.11

6 u. 1.5 Hz, 2H); 2.64 (s, COCH3); 2.21 (s, 3H);.1.24 (s, 9H). b)

Z ©8.72 (dd, J=7.5 u. 2.0 Hz, 1H); 8.30 (s, 1K): 7.46 (t, J=7.5 Hz,

1K); 7.30 (m 1H); 6.06 (dt, J=I1 u. 2x7 Hz, 1H); 5.66 (dt, J=11 u. 1.2 Hz,
1H); 3.82 (s, 2H); 335'(dd J=6.5 u. 1.5 Hz, 2H);. 2.65 (s, [err]); 2.24
(s, 3H); 1.25 (s, 9H). a) E 768(dd J=7.5 u.- 2.0 Hz, 1H);
7.40(t, J=7.5 Hz, 1H); 730(m dH3 -7. 10 (qua, Jle 1HO; 6.20 (dt,

J=16 u. 2x6 5 Hz 1H) 5.70 (dt, J=16 u. 2x1.5 Hz, 3.78 (s, 2H); 3 12

(dd, J= 2 6, (d 3 2 25 (s :

b) Z > & 68 (dd 9)9257;-? G‘g %"‘é iiZsz(ﬁh) ’7@6 ?fﬁﬁﬁ,_ﬁb% ﬁaé" 7, 30

(m lH); 7.10 (qua, J=1(diz 3 <LES p. BxD¥z,(XH); 396 Xs 2HRBAHd, I 7 5. o6 (dt .
J=11 u. 2x1.2 Mz, 1K): 3.81 65u 1.5 Hz, 2H): 2.47
(d. 3=l Hz. 3H): 2.28 (g"ﬁ ;ﬁzﬁglf fa*"gﬁéq a) - 7.75 (dd,
J=7.5 u. 2.0 Hz, 1H); 7.2-7.5-(m 4H); 630(dt 5216 0. 2x6.5 k. 1K) ;
5.81 (dtg 3pi6 m. 2x1. S75B ()3 = 7 u. 2Hz, 1H); 7,1-7,4 (m, 3H); 6,20 (dt,

3 =16 u. 2x7Hz, 1H); 6,65 (dt, I = 16 u. 1Hz, 1H); 3,68

(s, 2H); 3,08 (dd, J = 7 u. 1Hz, 2H); 2,20 (s, 3H); 1,22 (s,

9H).
-b)' z 7,58 .(dd, J = 7.u. 2Hz, 1H); 7,1-7,4 (m, 3H); 6.08 {dt, '
J =11 u. 2x7Hz, 1H); 5,64 (dt, J = 11 u, 2x1Hz, 1H); o/

3,72 (s, 2H); 3,34 (dd, J = 7 u. 1Hz, 2H); 2,24 (s, 3H);
1,24 (s, SH). . |

7 a) E 7.70 (dd, J=7.5 u. 2.0 Hz, 1H) 7.38 (t, J=7.5 Hz, 1H);
7.28 (dd, 3=7.5 u. 2.0 Mz, 1H); 6.84 (d, J=2.5 Hz, 1H);
6.19 (dt, J=16 u. 2x6.5 Hz, 1H); 5.68 (dt, J=16 u.
- 2xY.5 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).

*)



5.2-5.4 (m 2H); 3.77 Hs, 2H); 3.14 (dd, J=6.5 u. 1.5 Hz, 2H); 2.23 (s,

3H); 1.90 Hm 3H). - 16 - b) Z 7.75 (m 1H); 7.2-7.5 (m 4H .-
6.19 (dt, J=11-u.2x7 Hz, 1H); 5.75 (dt, J=t1 u. 2x1.5 Hz, 1H); 5.2-5.4 ﬁg@
2H); 3.81 (s, 2H); 3.37 (dd, J=6:5 u. 1.5 Hz, 2H); 2.28( , 3H); 1.93((

3H. 13  E 7.80 (dd, J=7.5 u. 2.0 Hz, IH); 7.38 (t, J=7.5

1H); 7.41 (s, 1H); 7.30 (m 1H); 6.18 (dt, J=16 u. 2x65Hz 1H; 5.68 (dt,
J=16 u. 2x1.5 Hz, 1H); 4.95 (d, J=1 Hz, {H); 3 77 (s 2H); 3.10 (dd, 3=6.5
u. 1.5 Hz, 2H); 2.23 (s, 3H); 1.24 (s, 9‘13) 10. 17 (9,
IH); 8.66 (dd, J=7.5 u. 2.0 Hz, 1H); 835(5 lFO 747 Ct, J=7.5 Hz, 1H);
7.30 {m 1H; 6.18 Cdt, J=16 u. 2x6.5 Hz, 1H); 5.70 (dt, J=16 u!ql.5 Hz,
1H); 3.80 (s, 2H); 3.12 (dd, J=6.5 u, 15Hz 2H) 223(3 3H); 1.25 (s,
9H) . 15 a) E - -7.68 (dd, J=7.5 u. 1H); 7.4 (t, J=7.5 Hz, IH);
7.15-7.35 (m 8H): 28.26 (dt, JI89 (s IMB Baﬂzul-ﬂwte 65-'(=6t5H3,-16‘|)u7%<1

(HZ’ 519;)') | g) 7? (s, 2H); ~;’ elsg ESQIH 16 (dt, JlléuHéxG%H)lz ii-i)?’% 6§(d3h916 & 22
S, .
7.15-7.3 (m 1H); 6.08 (dt, %&1 Héx%‘“%ﬁ%ﬁ 5— -5"3-#'

2H); 2.22 (s, 3H); 1.24 (s, 9H).

b) Z 7.89 (s, 1H); 7.86 (1H) 7.42 (t, 2x7.5 Hz, 1H); 7.30
(QH); 6.04 (dt, J=11 u. 2x7 Hz, 1H); 5.84 (dt, J=11 u.
2x1.2 Hz, 1H); 3.80 (s, 2H); 3.33 (dd, J=6.5 u. 1.5 Hz,
2H); 2.24 (s, 3H); 1.24 (s, 9H).

9 E 7.52 (dd, 3=7.5 u. 2.0 Hz, 1H); 7.28 (¢, J=7.5 Hz, 1H);
7.12 (dd, 3= 7.5 u. 2.0 Hz, 1H); 6.69 (d, J=3.0 Hz, 1H);
6.18 (dt, J=16 u. 2x6.5Hz, 1H) 5.68 (dt, J=16 u.
1.5 Hz, 1H); 3.68 (s, 2H); 3.10 (dd, 3=6.5 u. 1.5 Hz, 2H);
2.21 (s, 3H); 1.23 (5, 9H).
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16 u. 2x6.5 Hz, 1H);

o (i aiit e Hpo A i 6
.19 (s, Tz, BT .20om 3D 6.18 (dr, 3216 14))2x665 Hie,
5. 67 {d;, Sd&’l@t W=18%k - B1L¥ Hz] 'I'H), .7§Qs,(

1%0(46#372?& 131Té5 é&v Z 5‘1?

"IH): 5.68 (dt,

1H); 3.78 (s, 2H);
9H). 16 a) E
=i . 5 Hz, 1H);
2x1.5 Hz, 1H);
1.24 (s,
1.5 Hz, 2H)

3.34 (dd, J=6.5 u. 1.5
8.18 (s, 1H); 7.95
7.25-7.4 (m 1H); 62(dt
3.82 (s, 2H);
9H) . - 17 - b) Z
; 7.52 (t, 3=7.5 Hz,
3=11 u. 2xI.5 Hz, 1H); 3.8
Hz, 2H); 2126 (s, 3f); 1.26 (a, 9H). 17
, 1H); 7.35 (t, J=7.5 Hz, 1H);

5.67 (dt, J=16 u. 2x1.

G Bt (e 3Hh;

1.24 (s, 9H).

8.72 (dd, J=7_.5_ u. 2.0 Hz, 1H); 8.30 (s, 1H); 7.46 (t,
J=7.5 Hz, 1H); 7.30 (m, 1H); 6.06 (dt, J=11 u. 2x7 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 (.., 9H).

7.68 (dd, J=7.5 u. 2.0 Mz, 1H); 7.40 (¢, J=7.5 Hz, 1H);
7.30 (m, 1H); 7.10 (qua, J=1 Hz, 1H); 6.20 (dt, J=18 u.
2x6.5 Hz, 1H); 5.70 (dt, J=16 u. 2x1.5 Hz, 1H); 3.78 (s,

- 2H); 3.12 (dd, J=6.5 u. 1.5 Hz, ZH), 2.46 (d, J=1 Hz,

3H); 2.26 (s, 3H); 1.25 (s, 9H).

7.68 (dd, J=7.5 u. 2.0 Hz, 1R); 7.40 (I’., J=7.5 Hz, 1H);
7.30 (m, 1H); 7. 10 (qus, J=1 Hz, 1H); 6.09 (dt, J=11 u.
2x7 Hz, 1H); 5.66 (dt, J=11 u. 2x1.2 Hz, 1H); 3.81 (s,
2H); 3.36 (dd, J=6.5 u. 1.5 Hz, 2H); 2._47 (d, J=1 Hz,
3H); 2.28 (s, 3H); 1.27 (s, 9H).

7.75 (dd, J=7.5 u. 2.0 Hz, 1H); 7.2-7.5 (m, 4H); 4.30 (dt,

=16 u. 2x6.5 Hz, 1H); 5.81 (dt, 3=16 u. 2x1.5 Hz, 1H);
5.2-5.4 (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).

He,
(dd,
J=16

1H);
6 (s,

“2H)-

J=7.
u.

3.14 (dd,

6. 08
2H) ;

E

5 Hz,
(s,
26 (t,
(dt,

7.18 (dd, J=7.5 u.

w3

5

J=16

(385 3.10 (dd,

. -~
[



@y

*3=7.5 u. 2 Hz, 1H); 7.4 (t, 3=7.5 Hz, 1H); 7.2-7.4 (m 1H); 6.2 (dt, J=16
u. 2x6.5 Hz, 1H); 5.58 (dt, 3=16 u. 2x1.5 Hz, 1H); 3.78 (a, 2H); 3.10 (dd
J=6.5 u. 1.5 Hz, .2H); 2.2 (s, 3H); 1.22 (a, 9H). 20 E 74\
(dd, J =7.5 u. 2 Hz, 1H); 7.74 (s,” 1H; 7.4 (d, J=7.5 Hz, 1H); 7.3 (do
7.5 u. 2 Hz, 1H); 6.18 (dt, J=16 u. 2x6.5 Hz, 1H); 5.68 (dt, 3=16 u. 75
Hz, 1H); 3.78:(s, 2H); 3.3 (s, 1H); 3.1 (dd, 3=7.5 u. 1.5 Hz, 2H); 2.22 (s,
3H); 1.24 (s, 9H); 21 E  8.55(dd, J = 7.5 u. 2.Hz, 1H); 8.42 (s,
1H); 7.45 (t, J = 7.5 Hz, 1H); 7.3 (m 1Hg-6.18 (dt, J = 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, =) = 6.5 u. 1.5 Hz, 2H); 2.2 (s, 3H); 1.22 (s, 9H). 22 E 7.86 (dd,
s = U5 u. 2 Hz, 1b);27.2-7. 77.a5(ngHHY; 7.232.5 GoldsH) 619 64t) 2=11 ul2xHz,1H) ;
6.2 (dt, J = 1.6 u. 2 x 6.5 N Hl- A 565
Cdt, J =16 u. 2 x 1.5 Hz, 1@;'%%3’@%%}3'@%)55" (Hké
2H): 3.1 (dd, J = 6.5 u. l(isr?;H):ész(desJ-Gaﬂ}l 15 Hp, 2H); 2 334@- 26
7.84 (dd, J = 7.5 u. 2 Hz, 1H93m38Hes, 1H); 7.7 (d, J = 16 Hz, 1H); 7.45
(t, J =7.5 H, 1H); : : \
13 E 7.80 (dd, J=7.5 u. 2.0 Hz, 1H); 7.38 (t, J=7.5 Hz, 1H);
: 7.41 (s, 1H); 7.30 (m, 1H); 6.18 (dt, J=16 u. 2x6.5 Hz,
1H); 5.68 (dt, J=16 u. 2x1.5 Hz, 1H); 4.95 (d, J=1 Hz,
1H); 3.77 (s, 25 3.10 {dd, I=6.5 u. 1.5 Hz, 2H); 2.23 (s,
3H); 1.24 (s, 9H).
N 14 E 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. 2x8.5 Hz, 1H); 5.70 (dt, J=16 u.Ll.S Hz, 1H); 3.80 (s,
2H); 3.12 (dd, J=6.5 u. 1.5 Hz, 2+H); 2.23 (s, 3H); 1.25 (s,
9H). '
15 "a) £ 7.68 (dd, J=7.5 u. 2Hz, 1H); 7.4 {t, J=7.5 Hz, 1H); .
7.15-7.35 (m, 1H); 6.20 (dt, J=16 u. 2x6.5 Hz, 1H); 5.65
(dt, J=16 u. 2x1.5 Hz, 1H); 3.75 (s, 2H); 3.10 (dd, J=6.5
u. 1.5 Hz, 2H); 2.20 (s, 3H); 1.22 (s, 9H).
b) Z 7.68 (dd, J=7.5 u. 2Hz, 1H); 7.4 (t, J=7.5 Hz, 1H)\;
| | 7.15-7.3 (m, 1H); 6.08 (dt, J=11 u. 2x6.5 Hz, 1H); 5.65
N (dt, J=11 u. 2x1.5 Hz, 1H); 3.78 (s, 2H); 3.34 (dd, J=6.5
u. 1.5 Hz, 2H); 2.24 (s, 3H); 1.24 (s, 9H).
16 a) E 8.18 (s, 1H); 7.95 (dd, 3=7.5 u. 2Hz, 1H) 7.5 (t,

J=7.5 Hz, 1H); 7.25-7.4 (m, 1H); 6.2 (dt, J=16 u.
2x6.5 Hz, 1H); 5.70 (dt, J=16 u. 2x1.5 Hz, 1H); 3.82 (s,
2H); 3.14 (dd, J=6.5 u. 1.5 Hz, 2H); 2.22 (s, 3H); 1.24 (s,
. 9H)o "



3=2.5 Mz, 1H); 7.3 (dd, J= 7.‘5'u. 2 Hz, 1H); 6.18 (dt,

© J=16 u. 2x6.5 Hz, 1H); 5.68 (dt, =16 u. 2x1.5 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);

7.34 (m 1H); 6.18 (dt, J =16 u. 2 X 6.5 Hz, 1H); 5.94 (d, J = 16 H); 5.68
: , J =16 u. 2 x 1.5 Hz, tH); 3.78 (s, 2H); 3.1 (dd, J =.6.5 u. 1.5 Hz, _
2.2 (s, 3H); 1.22 (s, 9H). 24 E 7.76 (dd, J = 7.5 u’ 2 Hz, 1H); - °*
742 (t, J = 7.5 Hz, IH); 7.24 (dd, J =7 u. 2 Hz, 1H); 6.16 (dt, J = 16 u.
2 X 6.5 Hz, 1H); 5.64 (dt, J =16 u. 2 x 1.5 Hz, 1H); 3.74 (s, 2H); 3.12
(dd, J = 6.5 u. 1.5 Hz, 2H); 2.2 (s, 3H); 1.22 (s, 9H). - - 19- 25 E
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=1 2 x 6.5 Hz, 1H); 5.68 (dt, J = 16 u. 2
x 1.5 Hz, 1H); 3.9 (d, J= 2l 3 78 (s, 2H); 3.1 (dd, J—65Hz .
2H) ; 2.'2 (s, 3H) 122 (s 3H) 26. 7.8 (dd, J = 7.5 u. 2 Hz, L@
7.7 1H) 4 (t,. ( :16 o2 o
X 6.5 HP) ﬁ (dt ﬂf (éliéﬁ) 71?& w% g hzs”h él)%)Hﬁ’ ?%')' ??2 Vi s
2H); 3. 7-8 : (s, 2H) 3. 43=75Hz,3hs 6081(dtlE11 1. 2x6,5Hpp 1HY 5.68 (&, 1z, 21):
2. 22 ((]I S, 3H); 1. I25 (s 3s9th. 2x1{PHE LAY $.86 (oADMY TE3HREES 34,8 Wan be
prepared tor exanpl e as;f“,?ﬁ), 2.26 (s, 3H); 1.26 (s, 9H).
17 E 7.62 (dd, J=7.5 u. 2Hz, 1H); 7.35 (t, J=7.5 Hz, 1H);
. 7.18 {(dd, J-75u.2Hz, 1!-0,6 15 (dt, J=16 u. 2x6.5 Hz,
1H); 5.67 (dt. J=16 u. 2x1.5 Hz, 1H); 3.74 (s, 2H); 3.10
{dd, J=6.5 u. 1.5 Hz, 2H); z.sa (s, 3H); 2.22 (s, 3H), 1.24
(s, 9H) .
18 E 7.55 (dd, J=7.5 u. 2 Hz, 1H); 7.26 (t, 3=7.5 Hz, 1H); \o/
7.19 (s, 1H); 7.13 (dd, J=7.5 u. 2 Hz, 1H); 6.16 (dt, J=16 "
u. 2x6.5 Hz, 1H); 5.67 (dt, J=16 u. 2x1.5 Hz, 1H); 3.69
" (s, 2H); 3.10 (dd, J=6.5 u. 1.5 Hz, 2H); 2.61 (s, 3H); 2.21
" (s, 3H); 1.24 (s, 9H).
19 € 8.1 (d, J=1.5 Hz, 1H); 7.7 (d, J=1.5 Hz, 1H); 7.68 (dd,
| 3=7.5 u. 2 Hz, 1H); 7. a (t, 3=2.5 Hz, 1H); 7.2-7.4 {m,
T IH). -2 (dt’ J‘16 U. 2X6.5 Hz, 1H)| 058 (dt’ J=16 U.
© 2%15 Hz, 1H); 3.78 (s, 2H); 3.10 (dd, J=6.5 u. 1.5 Hz,
2H); 2.2 (s, 3H); 1.22 (s, 9H).
20 E 7.9 (dd; I=1.5 u. 2Hz, 1H); 7.78 (s, 1H; 7.4 (d, 9



A) 7-Brononet hyl benzo[ b] t hi ophene 7 g of 7-nethyl benzoEb]t hi ophene, 8,5 g
of N-bronosuccinimde and 5 a spatula tip of a,a'-azoisobutyronitrile at L
refluxed together for 6 hours in 50 nml of carbon tetrachloride. The o
resulting mixture is cooled, filtered and concentrated by evaporation.
resulting raw title conpound can be directly enployed in the next step.

M p.. when isolated = 570 (i sopropanol) -20- The follow ng conpounds nay
be prepared anal ogously: 3-Brono-7-brononet hyl benzo[ b]t hi ophene

4- Br ono- 7- br ononet hyl benzo[ b] t hi ophene g :
7-Bronnnethy|-2-ch|orobenzo[b]thiophené’g _

7- Brospnet hyl - 3-chl or obenzo[ b] t hi ophene, M p. = 75-79(ethanol)

7- Br agonet hyL- 3-f | uor obenzoEb] t hi ophene, oil :

;-goﬁmmﬂq-gﬁpéHﬁ%ﬂ%ﬁfﬁﬂﬁ%bH§MwMM&,1Hn 8.42 (s, 1H);
- Brononet hyl - 2-f | uor obepz L hiophepe . .
4- Br ononet hyl - 2- chl orobeﬂz‘gilEb ’fhi'{)pﬁ:ﬂ‘es #He 1H): 7.3 (m, 18) ; 6.18

7- Bromonet hyl - 3- cyanobengdg p]d h# ophene 2 x 6.5 Hz, 1H); 5.66 (dt, J =

7- Brononet hyl -2, 3-di chl o nzo[.p]l 4 hd e o3 3H): 3.78 ,

7- Bronomet hyl - 3- (2, 2-di bieé)ag'vi% }Fﬁfc}}}\%}:’b]nﬁ?i 'op3he9n5e (s, 3H) (s

3- Et hynyl - 7- br omonet hyl b&#zo[ 3] t hidbhehe® dach Wf Wi i mdf e %ol Gred
directly in-the next stegu)i5.22 8, MH)/-Benzo[ b] thi enyl met hyl ) met hanam ne

22 E 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).

23 E 7.84 (a4, J = 7.5 u. 2°'Hz, 1H); 7.80 (s, 1H);
7.7 (4, T = 16 Hz, 1H); 7.45 (¢, 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,
1H); 3.78 (s, 2H); 3.1 (44, J = 6.5 u. 1.5 Hz, 2H):
2.2 (s, 3H); 1.22 (s, 9H).

24 E  7.76 (ad, J = 7.5 u. 2 Hz, 1H); 7.42 (¢, J = 7.5 Hz,
18); 7.24 (dd, J = 7 u. 2 Hz, 1H); 6.16 (dt, J = 16 u.
2 x 6.5 Hz, 1H); 5.64 (dt, J = 16 u. 2 x 1.5 Hz, 1H);
3.74 (s, 2H); 3.12 (@d, J = 6.5 u. 1.5 Hz, 2H); 2.2
(s, 3H); 1.22 (s, 9H). -



-7-BronDnethyIbenzo[b]thiophene i s dissolved in dichloronmethane added to 40

ol of a 33%solution of nethylamne in ethanol and allowed to stand

rnl ght. The resulting m xture is concentrated and the residue taken up

'lechloronethane and extracted with-2N HO . The - 21 - aqueous phase

is made strongly basic with [err] and shaken with dichloronmethane. The
organi c phase is dried with potassium carbonate, concentrated by
evaporation and the residue vacuumdistilled to produce the title product
as an oil. [err] = 103[err]/1.3 nbhanq 5 The foll owi ng conpounds may be
prepared'analogously: N- ( 3- Chl or o- 7- benzoEb] t hi enyl net hyl ) net.hyl am ne:
B.p. = 130-132[err]/1.3 Pascal M p. (hydrochl oride) = 250-255.

N-(3-B th | | .p. = 90-94 /1.3 Pascal 1(1‘
N (o ROl oL LR TR Y A e, ) e e 7 48 seihlxﬁnoanﬁfﬁe) &

é?f&m %wfhmmwwamﬂszQWMmmu|??l tt MB(%W
ollowng cnro 1 | Yy ace a e

5.3-6.3 (m 2H) f’a?%foell)%’ 1%9 AE Gﬁe{se H] H2 3dH)s, 3H);
1.46 (s, 1%0 Hz, ZH), 3.78 (s, 2H) ; 3.1 (dd, 3 = 6.5

N- ( 3- Br ono- bemq[ lz]at)bl Qrml i (55t hy)),mat Bl a(rg ngH)M p. (hydrochloride) =
260-262. C) 3-Brono-7-net hyl benzo[b]thlophene

6. E 7.8 (4, J = 7.5 u. 2 Hz, 1H); 7.7 (s, 1H);: 7.4
(¢, 3 =7.5Hz, 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, 1H); \/
4.72 (4, J = 1 Hz, 2H); 3.78 (s, 2H); 3.42 (s, 3H);
3.1 (dd, T = 6.5 Hz, u. 1.5Hz, 2H); 2.22 (s, 3H);
1.25 (s, 9H). |

The requ1red start1ng materials can be prepared for exampie
as fo]]ows

A) 7-Bromomethy1benzo[b]th1ophene

7 g of 7-methylbenzo[blthiophene, 8,5 g of N-bromosuccinimide and
5 a spatula tip of a,a'-azoisobutyronitrile are refluxed together for
6 hours in 50 ml of carbon tetrachloride. The resulting mixture is AU
cooled, filtered and concentrated by evaporation. The resulting raw
‘title compound can be directly employed in the next step.
M.p. when isolated = 57° (isopropanoi)

SRR



25 g of 7-methyl benzo[b]thi ophene are dissolved in chloroformand 20 27 g

of brom ne added at roomtenperature with stirring. After. one hour the N
i xture is poured onto water and the organi ¢ phase separated, Wshed, redc
and concentrated under vacuum The title conpound (contam nated with c@ A
10% of 4-brono-7-met hyl benzo[ b] t hi opene) is obtained as an oil follow

vacuumdi stillation at 92-98[err]/2.6 nbar. 25

D) 2- Chl or o- 7- net hyl benzoEb~t hi ophene 2 g (}@ 7- met hyl benzo[ b] t hi ophene are
dissolved in abs. ether 8.4 m of an 1.6M%0lution of butyllithium in :
hexane added dropw se at -10[err] and the resulting mxture stirred for one

hour & O[err] to - clgaseous chl orine |s then added at
-30[ ewt] and, after rBwoGaﬂownsrremew ShEay be; peenared (analogousd¥:t o room

tenperature. After caa-mmimumﬁdmtmweuw[uﬁmmaéedl y washed with
tTtle conpound i's' rooEBeRRer - REpgperhy Btz st Rl onene ° The resulting
2- Br ono- 3- cyano 7- netwmmmbyb-]&olchmaazdﬂﬂﬂthwphehe former 7.76 (dd, J =
7.5 u. 2Hz, % 1orbEbs -

2.54 (s, 3H) E 2, 367-@%7'0]“ gp% Eﬁ]? ben'gz ba@ﬁ{ogﬂﬁ ne Ié -5 992‘4(#”‘;4_&)
7- met hyl benzoEb] t hi op?f&'?@m%{'leé yanebenzafd: Ebwpthéma@ﬁﬂorl de and
saturated with gaseous chlorine at roomtenperature After 2 hours the

excess chlorine is r %\{'ggdmetnfl-@-)é \g‘leuo(r:'gnrl]ecﬁﬁéenzofb}tfnophene
' 7-8romomethy1-2-fluorobenzo(bJthiophene

4-Bromomethy1-2-chlorobenzo{b]thiophene

— 10 7-8romome thy 1-3-cyanobenzo[b]thiophene
7-Bromomethy1-2,3-dichlorobenzo[b]thiophene
7-Bromomethy1-3-(2,2-dibromoviny1)benzo[b]thiophene
3-Ethyny1-7-bromomethylbenzo[bJthiophene

each of which may be employed directly in the next step.

15 B) N-(7-Benzo[blthienylmethyl)methanamine

7-Bromomethylbenzo{b]thiophene is dissolved in dichloromethane
added to 40 ml 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 HC1. The



on a rotary evaporator and the residue taken up in dichloronethane, washed
ith saturated aqueous [err], dried and concentrated on a 15 rotary
C?%%aporator. The title conmpound is . obtalned foll owi ng crystall'i sat,ion from
t hanol, as colourless crystals. Mp: = 48-50.

2, 3-Di chl oro- 4- et hyl benzo[ b] t hi ophene may be prepared anal ogously. F)

3-Chl or o- 7- met hyl benzoEb] t hi ophene 10 g of

2, 3-Di chl oro- 7- met hyl benzoEb] t hi ophene are dissolved in 20 200 m ether and

28.8 mM of a 1.6Msolution of butyllithiumin hexane added dropw se at O.

After one hour the mxture is po@ted into dilute aqueous HC, the organic

phase separated; washed, dried and concentrated on. a rotary evaporator ~The

raw tit| eaqueousicphasé uis m@.snemls basd ctwithdNaGic aad srhakemem tiB.p. = e

60-62[ err

Ler rd{RdronRRe . rﬁé &Fs?wcobﬁa ﬁ*ﬁc{wh@w .ﬁ] ﬂ&h%&@b&ﬁ%&bf 4 1 6M

prepared anal ogous| y. uor o-
sol uti on eANCBRERAtEr: &M?‘F?‘?T‘a&b%“ a@f‘h’é‘fe é‘?séd&ﬂd@G"HP&d tdedtta 78 to a

sol uti on phodh8e the ©ft1d- Prodiet 7asmeh yibemanl b]103°/1.3 #Bar. t hi ophene in abs.
ether. After 20 Mnutes 9g of .perchiorylfluoride are introduced under '

i nert g&s andThé tflolkawingi compoiredsehyy tieeprepaced @naleggusiys ure i s naintained

bel ow - 600. Pﬁegﬁf&{lo_gp&%ﬁ#mg{yﬁm&w rﬁe‘i &?‘c{m%g mnutes at -78 and

then slowy wa the organi c phase
separat ed, waBHedt H-dd2Hid3Rassahs Pat(éwdmrd'éprv&duarﬁm’rg@ “esidue is
chronatographed over- si'lica gel

N- (3—Benzo[b]+h1enylnethy1)methy]am1ne

B.p. = 90-94°/1.3 Pascal.
10 N-(3-Cyano-7-ben’o[b]th1eny1retby1)wethy]am1ne | | W
M.p. (nydrochsor1de) 280 285°' ' '
N-(6,6- dmeth_y1 hept-?-en 4 vnyl)methylam1ne (Z,h mixture):
. Following chromaﬁography on silica gel (toluene/ethylacetate =
4/1). NMR: 5.3-6.3 (m, 2H); [3.4(d,J=6H) + 3.16. (d, J=6Hz),
15 2H1; 2,38 (s, 3H); 1.46 (s, 1) 1.21 (s, 9H).
N-(3-Bromo-7- benzo[b]th1nny1meuhy1)methyTan1ne
M. p (hydrochlorxde) ?60 262°

C) 3-Bromo-7 -methy?benzoEthhdopnene“

25 g'or methy:bcnzo[bluh1ophen° are dissolved in ch]crororm :nd
20 27 g of brom1ne added at room temperature with stirring. After ong

hour the mixture is poured onto water and the crganic phase separated, - W/

washed, dried and concentrated under vacuum. The title compound
(cortaminated with ca. 10% of 4-bromo-7-methylbenzo[b]thiophene) is
obtained as an oil following vacuum distillation at 92-987/2.6 mbar.

25 D) 2-Chloro-7-methylbenzo[blthiophene

2 g of 7-meihylbenzolblthiophene are dissolved in abs. ether,
8.4 m1 of an 1.6M soluticn of butyllithium 1in hexane added dropwise
at -10° and the resulting mixture stirred for one hour at 0° to -5°.



(el uant hexane) to obtain the title conmpound as an oil. H)

7-Met hyl -3-trifluoronethyl benzo[ b ]thi ophene A m xture of 2 g of - .
3- br.ono- 7- net hyl benzo[ b] t hi ophene, 4.8 g 10.of [err] 3 g [err] and qéggb 3
of 1-methyl pyrrolidone are vigorously stirred and heated at 160[err] er

a short while evolution of gas.commences. Stirring is continued for one
hour at 160[err] and a further hour at 1800. After cooling the reaction
mxture is poured into water, extracted_vgsth ether/hexane (1/1) and the
organi ¢ phase washed, 15 dried and concentrated under vacuum The raw
product is chromdt®- ofggasseus ehiering ipcthgal addediait -30°handxafiter aemovaie

title-sompound objratjaedost bét}?()'tﬁé”lﬂﬁ%ﬁré)hhrme'd) to room temperature After ca.
2- Fl uvet 0- 7- met hyl beenzcEpJt h OE ene To a 38 utlon

7- met hyl benzoEb] ORf JIMENES Midiee t:irepeate %Vé?’?ﬁ%?‘b?h nge"addE‘thdP’&?)w se
at -78,30 m of aoﬁcéiit’kstddjbncm rotany- budpoiratdhi um i n hexane. After 20
mnutes 5.5 g of perchioryl fluoride are introduced whereby the reaction

t enperature isb5maint dheecksudting tétijeeconpound tisr réxted rditrestly furthgrerr] the
tenperature is slowy, alse to Of err% The m xture is then mxed with

wat er and the organi (,ZB 2@'5‘538}35@8 bl -bepzalbdthigphent and concentrated
under vacuum The residue is chronatographed (el uant n- hexane) to obtain
the title conpound as an oil. J) 3-Acetyl-7-netlybenzo[ b]thiophene 420 ny
of borontrifl uor N4&: @tfhﬂreatfer‘mremmedd,td 8 FuisxuLrRHzof1HY; 07.38 Of, J = 7.5 Hz,

7- emet hyl benzoEbl t hi ophene and 1 nhydrj e at, nd X e
warmed to 600 for 80 m nutes. Tne resuﬁf Hg E?xtt%e Ur ¢ Bguﬂgd &%Bg &%e%H{
extracted with ether gnd, 3-DecrPar]-GeRhADEN201BS Bffphene

10 . 20 g of 7-methylbenzo[blthiophene are dissolved in carbon
tetrachloride and saturated with gaseous chlorine at room temperature.
After 2 hours the excess chlorine is removed, the mixture concentrated
on a rotary evaporator and the residue taken Up in dich]oromethene,
washed with saturated aqueous NaHC03, dried and concentrated on a

15 rotary evaporator. The title compound is obtained, following
crystallisation from methanol, as colourless cnysta];. M.p. = 48-50°, -

W

2,3-Dichloro-4-methylbenzo[bJthiophene may be prepared analogously.
F) 3-Chloro-7-methylbenzo[blthiophene |

10 g of 2,3—01ch]oro-74methylbenzo[b]thiophene are dissolved in
2 200 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
(L dilute aqueous HC1, the organic phase separated, washed, dried and
concentrated on a rotary evaporator. The raw title product thus
obtained is reacted directed further (B.p. = 60-62°/0.13'Pasca1.

25 3-Chloro-4-methylbenzo[b]thiophene may be prepared analogously.
G) 3-Fluoro-7-methylbenzo[b]thiophene

50 m! of a 1.5M solution of butyllithium in abs. ether are added
dropwise at -78° to a solution of 18.1 g of 3-bromo-7-methylbenzo{bl-



24 dried and concentrated on a rotary evaporator. The residue is
chromat ographed on silica gel (eluant : n-hexane) to obtain the title
nmpound, contaninated with the 2-acetylisoner, as an oil for direct
rther reaction. 5 K) N-(3-Methyl-7-benzo[ b]thieniyl nethyl
Yet hyl ami ne a) N-(t.-butoxycarbonyl
-N- (3-cyano- 7- benzo[ b] t hi enyl net hyl ) met hyl - am ne 3.6 g of
N 3- cyano- 7- benzo[ bj t hi enyl et hyl ) et hyl am ne and 3.9 g of :
di -t-butyl dicarbonate are stirred bg dichloronmethane for 10 one hour at

roomtenperature. The sol ution | Nt rated upder vacu he
resul ti nméihﬂpwh@ecvirﬁééncﬁt&ﬂ‘eclp‘l §6Yf %B 'ﬁé\“t?%g(?t %‘g PerERY ryzj ‘n"‘%g!gdé —~

chl or of Or%eﬁﬁmabceﬂ 95den) indWRg8s h&d(mthlﬂ)wﬁn@ wherebyHihe Te2c¥ion (m !%H) ;

4. 75 - but oxycar bonyl
- N ( 3( ? orWPe‘“ﬁtHé‘ﬁz’é[ Bf{?ﬁaéﬂeﬁs ﬁ’éfw ?ﬁet hyhe '&‘ﬁ#fvemg ’;th‘¥‘6f‘° d

{\F(k t - but weﬁéd)cfavlé& hhaﬁ&e@yw@-m" kevaz eHdnl §mmﬁpydzarrﬁati‘wlo)’§re’hméham ne are
aken

2M.sol ut f_di | al
hyart ol i encenif s Yedntn oo sBedRid. e rrfa RSt hnfetiea for
one hour mted)amﬁeemaeum uiTke ared1d¢ae1mol'tmmetotgmphqdouyeydsnhtaz gek- cool ed
2N aceti ¢ anﬂe%tag%t §cdfn! Bnelihete WHIUE & GANH Phase washed

neutr al r and contentrated under
H) 7-Methyl-3- tr1fcuoromeuhyloonzoththiophene

A mixture of 2 g of 3- brono-7-methy1b°nzo[b1th1op“nne, 4.8 g
10 of CF3u00Na 3 g Cul and 20 m}l of ]-methylpyrrol1done are v1gorcu<1y

stirred and heated at 160°. After a short while evoiution of gas - '\_)-

commences. Stirridg is continued for one hour at 160° and a further
hour at 180°. After cooling the reaction mixture is poured into water,
extractediwith'efher/hexane (1/1) and the crganic phase washed,

15 dried and concentrated under vacuum. The raw preduct is chromato-
graphed cver silica ~é1 (eluant : n-hexane) and the title compound
obtained as a co]our]ess oil.

I} 2-Fluoro-7-methyld enzc[b'I thiophene

To a solution of 7 g of 7-methylbenzo[blthiophene in abs. tetry-
20 hydrofuran are added dropwise at -78°,30 wl of a 1.6M solution of
n-butyllithium in hexane. After 20 minutes 5.5 g of pér¢h1ory1
fluoride are intrcduced whereby the reaction temperature is maintained
below ~60°.. After 30 minutes at.-78° the temperature'is sTowTy raised
to 0°. The mixture is then mixed with water and the organic pnase
25 separated, washed, dried and concentrated under vacuum. The residue
is chromatographed (eluant : n-hexane) to cbtain the title compound
as an oil, : _ |
" J) 3-Acetyl-7-methyibenzolb]thiophene

420 mg of borontiifluoride-etherate are added to a mixture of 2 g
L0 of 7-methylbenzolblthiophene and 1.4 ml acetanhydride at 50° and
' the mixture warmed to 60° for 80 minutas. Tne resulting mixture is
poured onto ice, extracted with ether and the organic phase washed,



‘vacuum The oily title conmpound is directly further reacted. NMR 10.1 (s
1H, CHO); 8.6 (dd, IH); 8.35 (s, 1H); 7.2-7.7 25 (m 2H);
(s, 2H); 2.8 (s, 3H); 1.55 (s, 9H); 3-Fornyl-7-methyl benzo[ b]t hi ophen
™M p. 55-60 may be prepared anal ogously. NVR 10.0 (s, IH); 8.4 (d,
8.2 (s, 111); 7.1-7.7 (in, 2H); 2.55 (s, 3H). c)
N-(t.-butoxycarbonyl)-N—(3-nethy|-7-benzo[b]thieny|nethyl)nethyl- amne 5.1
g of N(t.-butoxycarbonyl)-N-(3-fornyl-7-benzo[b]thienylmethyl)- methylam ne
and 12 m of hydrazinehydrate (85 % are warmgd_at 1600 5 for 10 m nutes
in 40 m of diethylglycol cool ed, 3.17 g of pulverized potassium hydroxide

added-.and the m g Aaeea&féq Pdtedngh MOMSeay dvalloRidd Tl LaNdig foal i ng

the geaction n1xture I S onto 1ce:an her and the

organi ¢ phase mﬁﬁ‘§ﬂé@9r‘éP‘Teé’d°%rﬁd1&%<Séﬂlt@ﬁé@t unbieiexgegli e dagn idet he

21 I t7 It(e corzrﬂ?ung \é\ﬁltqb ¢da1pduﬁ<gCEbMamﬁatﬁaer1~{5hﬂh( tﬁﬂglt_bé@bty;NWme? s Zas’a® dim fdH) ;
s ; s

N- ( 3- net hyl - 7- be‘?‘n‘é.SfB]gtdl)‘fﬂéerfylrﬁéﬁﬂW) nehyl ani ne 49 of N (t

. - but oxycar 50onyl ) - N- (3- et hyl - 7- benzo[ b] t hi enyl met hyl )- 15 net hyl am ne are

stirred for habf an Kput- (AtMadhelt<7FbemzolbltHicoyinathyl wetiylaatet i ¢ aci d. The

m xture is then poured onto ice, nmade al kaline with

a) N-{t. —butoxy;arbony]‘ -N-(3-cyano-7- benro[b]th1eny1methy1)me+hy1—
amine _

A9

&

3.6 g of N-{3-cyanc-7- benzo[b;th1en11np+hy1,"ethy1amine anc

3.9 g cf di-t-butyldicarbonate are stirred in dichloromethane for

10 one hour at room temperature. The solution is concentrated under

vacuum and the resulting title compound directly further reacted.
Re=0.9 (in chloroform/ethanol = 85/5).

NMR: 8.15 (s, TH); 7.9 (d, H); 7.2-7.7 (m, 2H); 4.75 (s, 2H};
2.8 (s, 3H); 1.5 (s, 9H).

15 b) N- (t. butoxycarbonjl,-N (3- forwy] -7- benzo[b]th1eny1meuhy1)mﬂtkyl~
- amine

1.44 g of N-(t,-butoxycarbonyl)-N-(3—cyano-7-benzo[b}thienyl-
methyl)methylamine are taken up in abs. ether and 4 ml of a 1.2
solution of discbutylaluminium hydride in toluene added dropwise at C°.
20 Stirring is continued for cne hour at room temperature and the mixture
then poured inio ice- cooled 2N. acetic acid and extracted with ether
o and the organic phase washed neutral, dried and concentrated under
-/ vacuum. The oily title compound is directly further reacted.

N#R: 10.1 (s, 1H, CHO); 8.6 (dd, TH); 8.35 (s, TH); 7.2-7.7
25 (m, 2H); 4.8 (s, 2H); 2.8 (s, 3H); 1.55 (s, SH);

3-Formyl-7-methylbanzo[blthiophene: M.p. = 55-60° may be prepaied
analogously. ’ '
NMR: 10.0 (s, TH); 8.4 (d, 1H); 8.2 (s, 1H); 7.1-7.7 (m, 2H);
. 2.55 (s, 3H).



NaOH and extracted with ether and the organi c phase washed, dried and
concentrated under vacuum The title substance is directly further reacted.
(in chlorofornnfethanol = 95/5). 20 N-(3--Vinyl-7-benzo[b]thieryl
A)-nmethylamne :  oil N (3-hydroxynethyl]-7-benzo[ b]thienyl net hyl

nehylan1ne oil N-(3-Fornyl-7-benzo[b]thienyl methyl )nethyl

amne: oil may

be prepared anal ogously. L) 1-Brono-6-nethyl-2, 6-heptadi en-4-yne 25 a)

6- M~et nyl -1, 6- hept adi en-4-yn-3-0l 10 g |sopropenyl acetyiene are taken up in
abs. tetrahydrofuran and under an_ipert gas 94.5 nl of 1.6M solution of
n-butyllithiumin hexane added dropw se at -20[err]. The m xture is then
cooled to -78[err] and 8.5 g of acrolein added dropw se. The reaction 7

m xture iq MeftveButoxycadonyi brN-¢3metbniet-henzalbldenetmathy bimedtyiat ed

aqueous [erghingnd repeatedly EXI racted with ether. The QLganLg_phase S
washed, dried and _concentrated in vacuum_ An o 02

ed
(ddd, J=17, 540 guof 5i(% T_Qutoi:}q;arbgngol )CHT(:ﬁ;ﬁprmg Z—h\x,ergg&r,lth.enyhethy] )(-m 2H) :
1.9 (dd méfﬂv]aanﬁne Janldzlziﬁﬁ*)of b@d%aﬁrn@ﬁﬁdr@twﬂﬁy%)%m@ weapeaditensd@e yne An

| h t f t.adi
P E TR R (AT S R PO

dded dropmnse to
Puf Wyrheec

t enper at moeassTxhza nehroki dm adiiad anéd the pouued heated for one hour at 176°.
Following cocling the reaction mixture.is poured onto ice and extracied
with ether and the organic phase washed, dried and concentrated
under vacuum to give tne title compound which is directly further

10 reacted

NMR: 7.2-7-8 (m, &HY; 4.7 (s, 2H); 2.8 (s, 3H); 2.4 (s, 3H);

1.5 (s, 9H).
d) N-(3-methy1-7-benzo[b]thieny1#ethy7)6ethy1amine

4g of N-(t.-butoxycardonyl)-N-(3-methyl-7-benzo{bIthienylmethyl)-
15 methylamine are stirred for half an hour at 0° in 15 ml of trifluoro-
acetic acid. The mixture is then poured cnto ice, made a}ka}ine with
NaOH and extracted with ether and the organic phase washed, dried |
and concentrated under vacuun. The title substance is directly further

reacted. Re=C.15 (in chloroform/ethanol = 85/5).

20 N-(3-¥inyl-?-benzoib]thiéryiwet%y1\-hnthyianne : ol

‘N-(3-hydroxymethyl-7-benzo{b]thienylnethyl)methylamine: cil

N-(3-Formyl- 7-benzoLthn1er11rethvl) hy amine: oil
may be prepared ana]ocously

L) 1-Bromo- 6-nethy1 -2, G-heo:Pd1en 4-yne

25 a) 6~Methyi-1,6- h;ptadxen-‘-y 3f01

_ 10 g Isopropenylacetyiene are taken up in abs. tetrahydrofuran
and under an inert gas 94.5 mi of 1.6t sclution of n-putyllithium in
hexane added dropwise at -20°. The mixturs is then coclec to -78°

and 8.5 g of acrolein added dropwise. The reaction mixture is warmed



"0 ice and extracted with hexane. The organi ¢ phase is repeatedly washed
w th aqueous NaCl, dried and concentrated on a rotary evaporator. The oil
reaction product consi st's (according to NWMR) of a 3 :1 mxture of (E)-
{2)-1 -brono-6-nethyl -2, 6- heptadi en-4-yne and is dlrectly enpl oyed for
further reaction. 5 NVR (pure E-isoner): 6.28 (dt, J=15.5 u. 2x7
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.-butoxycarbonyi '

) - N- ( 3- hydr oxymet hyl - 7- benzo[ b] t hi enyl - net hyl ) met hyl am ne 20 600 ngy
of N-(t.-butoxycarbonyl)-N(3-fornyl-7-berzzd b thienyl- nmethyl )nethylam ne
are dissolved in ethanol, reacted with 100 ng-[err] and stirred for 2 hours
at r{gm t enper attor eooflHemperatuianpoineduinta satwmdtehtaqaens, Ni aedi due
partitioned betveggagldighethdc i Gf riRRdhdine TRE q)aamcpraﬁ% YE3%Heq A4hreh and

. concentrated on 25 rotary evaporator. Irectly
further reacted. and3c¢wp F}E't%yPcl?umrret‘H}/IOJbe‘ﬁz@'f’iﬂ‘f‘ﬁ?ophene may be

B br oo 7 mat byl ben s8] o kREe 2 1015-05ch (R alPl 56 i@s iy o

pyridine and hated at 2p8] @H)] 1.8 &, amfbélavé Hz, 3B8Y.- for 12 hours. The

m xture is cooled, concentrated, the residue
b) 1-Bromo- 6-nethy1 -2,6-heptadien-4-yne

An alcoholic solution of 6-methyl-1,6-heptadien-4-yn-3-01 is
added dropwise to 40 ml of fuming HBr and the mixture stirred for
1.5 hours at room temperature. The reaction mixture is poured onto
: 10 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-methy1-2,6-heptadien-4-yne and is directly
employed for further reaction.
5 MMR: (pure E-isomer): 6.28 (dt, J=15.5 u. 2x7 Hz, TH); 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, TH).
M) N-(t.-butoxycarbonyi)-N-(3-hydroxymethy1-7-benzo[b]thieny1—_
methyljmethylamine

20 600 mg of N-(t.-butoxycarbonyl}-N-(3-formyl-7-henzo[bJthienyl-
methyl)methylamine are dissolved in ethanol, reacted with 100 mg
NaBH4 and stirred for 2 hours at room temperature. The reaction
mixture is concentrated, the residue partitioned betwaen ether and
water and the organic phase washed, dried and concentrated on a
rotary evaporator. The oily title compound is directly further
reactad. 3- Hyd“oxymethyt-7—methy1-benzo[b]thiophene'may be
preparad inals ousjy. |

[y
(&4 ]

N) 3-Cvano-7-methyibenzo[b]thiophene

3 g of S-bromo-7-methy1benzo[b]thiophene and 1.1 g CuCN are
30 dissolved in dry pyridine and heated at 220° in an autoclave



partitioned between dichloronethane and dilute HCO and the organi c phase
washed, dried and concentrated. Chromatography of the residue over silica

gelL{toluene) yields the title cormpound as pale- 5 vyellow crystals. Mp.=
8 -0) . N- (2- et hyl t hi 0- 3- br ono- 7- benzo[ b] t hi enyl met hyl ) net hyl am ne To a
soMg#ron of 2.55 g of N-(3-brono-7-benzo[b]thienyl nehyl)- nmethylamne in

abs. ether are added dropw se under inert gas at -70[err] 13.8 m (2
equi val ents) of a 15% solution of n-butyllithiumin 10 n-hexane. 1.9 m of
di met hyl di sul fide are then added slowy at -70[err] and the reaction

m xture gradually warned to roomtenperature. It is then poured into
I'ce-cool ed 2N HCl, shaken and the aci ‘phase separated, made al kal i ne mith

NaOH and gq%,:arl thug Ttégggte 1?@&9%@”(:0‘3?@1?@3 drtlhgdmsqggé;ent rated under

vacuum an t e talne I 1 ect er reacte NVR " 7.2-7.7
(m 3H); Rerdjtiongd)betyeegn (dgch methaps qnd dgl.q)te 1C15 angrthenorganip)

N- (2- met mﬂa%blmﬁe@em@]atnhlmbnﬂmam)rmt«mdtammvT@f ghgol ution of 0.3 g
of N-(2- thyl amine in '

e t
s e noresed Byge s 8 el LTaReY oo, e BT Pl R ol 0F L1506
solutidn 3@‘11mmwytd]|st.hmmn—| az+84fexane and stirri ng continued at -70 for
hal f an hour. The nlxture i s then poured i nto ice: cooled 2N HC , shaken and
t he aci di ¢ ph2bsd-§émmerthy Hd ; 20 [ 7 i) methy kastisg with 25
et her. The ether phase IS drled concentrated in vacyum and the resultlng
oi | directly Tt helutiangfed:5s g of N-{3-bromo-7-tenzolblthienyImethyl}-

methylamine in abs. ether are adced dropwise undesr inert gas at -70°
13.8 ml (2 equivalents) of a 15% solution of n-butyllithium in | _

12 n-hexane. 1.9 ml of dimethyldisulfide are then added sIowTy at -70° Lu)
and the reaction mixture g¢radually warmed tc room temperature. It is
then pourad into ice-cooled 2N HCi, shaken and the acid phase
separated, made alkaline with NaOH'and_extracted with ether. The
ether phase is dried, concentrated under vacuum and the oil thus

15 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-methylithio-7-benzo[blthienylmethyl jmethylamine.

_ To a solution of 0.3 g of N-(2-methylthio~3 -bremo- 7-benzolb]l-
20 thienylmethyl)metnylamine in abs. ether are added dropwise under
inert gas at -70%, 1.4 ml of & 15% solution of n—buty111th1un in
n-hexane and stirring continued at -70° for haif an hour. The W,
.mixture is then poured into ice-ccoied 2N HC1, shaken and the -
acidic phase separated, made alkaline with KaOM and extracted with
S ether. The ether phase is dried, concentrated in vacuum and the
resulting oil directly further reacted. -



~28- Q 3-(2,2-Dibronovinyl)-7-methyl benzo[ b] thiophene 1.04 g of Zn dust
and 4.17 g of triphenylphosphine are taken up in dichloronethane and 5: 27
of tetrabrononet hane di ssolved in dichloronethane added dropw se underf A\
inert gas and with cooling. 5 Following'stirring for 24 hours at room
tenperature 1.4 g of 3-fornyl-7-nethyl benzo[ b]thi ophene di ssol ved in

di chl or onet hane are added dropwi se with ice-cooling and stirring continued
overnight at roomtenperature. Pentane is added and the precipitated [err]
filtered off. Evaporation of the filtrate agider vacuumyields a 10 residue
whi ch is chromat ographed over silica gel to yield the title conpound, M p.

5. berr] RS- ELhynyl -of 8p gﬂﬂ%&hﬁhm-%nghyger@m?pgéex;oghenel
3- (di ronovinyl)-7- S

tetrahydrofuran and 3 8§ ¢rofrOfn Qudb%nd04 Yy Qrbeftr'fth%Whgsﬂ’rﬁn_lei 4R YRkdyp
n- hexane are added_%ﬁﬁqmnse under |gﬁr%(ﬁgs and at -/73." Stirring is
continued for oné"h gromefhane pnd 2,47 19fe tatraprenore HranedtssOr Yedwdfned to
room t enper at ur e di piolorefe thahe aidedrdriopw st unddaHied-tagss Qhﬁrvﬁgheﬁbdmiih@.
et her. The organi ' ri ncent.rat e l,rectly
further react e%ll. ngﬂnﬂﬁs ngr @d#&%?gzﬁr%gm Iﬁfm}’?r%tﬁ%]?é §s°,f I'H;
7.40 (t, J=7 Hz, 3rFyrmy¥-Doetond bepaoibdniiophppe disgolved 2y ¢échivrpmethans afs,
3HIt ] IS) N- (t. - Bub@aad AreiREk)with( feeticByl img- RN eFHi bR RAYA ARl drmight at
et hyl am ne - room temperature. Pentane is added and the precipitated Ph3P0
filtered off. Evaporation of the filtrate under vacuum yields 2
10 residue which is chromatographed over silica gel to yield the title
compound, M.p. = 75-78°.

R) 3-Ethynyl-7-methylbenzo[blthiophene

0.6 g of 3-(dibromovinyl)-7-methylbenzo[bJthiophene ars dissolved
in abs. tetrahydrofuran and 3,38 ml of a 15% solution of n-butyl-

15 Tithium in n-hexane 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.
NaHCO3 and extracted with ether. The qrganic phase is washed, dried,
concentrated and directly further reacted.

20 MMR: 7.85 (dd, J=7 u. 2 Hz, TH); 7.70 (s, 1H); 7.40 (t, J=7 Hz,
H); 7.20 (dd, J=7 and 2 Hz, MH); 3.28 (s, 1H); 2.58 (s, 3H).

_ S) N-(t.-Bﬁtoxycarbcny])-N-(3-viny1-7¥benzo[b]thieny1methxj)-
L/ © methylamine _ '

_ 0.7 ml of a 15% solution of n-butyllithium in hexane are added

25 dropwise under inert gas to a suspension of 0.43 g of methyltriphenyl-
phosphonium bromide in abs. tetrahydrofuran and the mixture stirred
for 1 hour at room temperature. A solution of 0.37 g N-(t.-butoxy-
carbonyl)-N-(3- formyl-7-benzcIblthienylmethyl)methylamine in tetra-
hydrofuran is then added dropwise and the resulting mixture refluxed



0.7 mM of a 15% solution of n-butyllithiumin hexane are added 25 dropw se
under inert gas to a suspension of 0.43 g of nethyltriphenyl- phosphoni um
e i n abs tetrahydrofuran and the m xture stlrred for 1 hour at room.
ten@@Thture. A solution of 0.37 g N (t.-butoxy- - "
carbonyl)-N—(3 formyl - 7-benzorb] t hi enyl nethyl )nmethylamne in tetra-
hydrofuran is then added dropw se and the resulting m xture refl uxed -
29 for 20 hours. The reaction mxture is poured onto ice, repeatedly
extracted with ether and the organic p?ase washed, dried, concentrated and
- chromat ogr aphed over silica-gel (el uan tquene/gIaC|aI acetic acid 9 :
1) to gi véor 2@ béurise 'ﬁtmpearmioasma:mm lis. pdureliMito ice, Fe&%te il J = W
u. 2 Hz, ; J =7
u. -1 Hzéﬂfﬁize@ wd%ﬁ ethg% a"? 1§("§°z“% Ehafekﬁﬁfﬁ) W"éeéz °°(‘El%f‘t'”§ted 18 u.
~1.5 Hz, 304 SOFEPtOemP ed averpsilica-gelHfeluaint: : 4oT@eneys]acil) :ackt8c (S, 3H):
10 ac1d 4.5160St0 Qe thg i | hyl - benzo(b] t hi ophene
may be prepared ana?ogo%s ly. &ﬁﬂgyaﬁﬁglﬁyag %l§?i7;76'-(dd, J=7.5u 2
Hz, 1H); 7. 68 (d J = 16 Hz, FD 7. 46 (t J_. 7.5 Hz, 1H); 7.26 15
(m 1s 1fadl. Jb]thl 28, £33 D7.5 (s, 1)

anonet 7 neth 78 enzo ophene
0 y J Fﬁz, 1H); 7.25 (dd, J = 7.5 u.

~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 (ad, J =
12 u. 1.5 Hz, 1H); 4.72 (s, 2H); 2.8 (s, 3H);
10 1.5 (s, 9H). | |

3-(2-Cyanovinyl)-7-methyl- benzo[b]th1ophene ma y be prepdféd
analogously.

NMR:  7.80 (s, 1H); 7.76 (dd, J = 7.5 u. 2 Hz, 1H); 7.68
~(d, 3 =16 Hz, 1H); 7.46 (t, J = 7.5 Hz, 1H); 7.26
15 (m, 1H); 5.96 (4, T = 16 Hz, 1H); 2.6 (s, 3H).

T) 3-Cyanomsthyl-7-methyl-benzo[bithiophene

290 mg of 3-hydroxymethyl-7-methy1-benzo[b]thiophehé'are
dissolved in ether, 0.6 ml SOC]2 added and the mixture stirred for
2 hours at room temperature. The reaction mixture is poured onto ice
20 and the organic phase washed neutral, dried and concentrated under W,
vacuum. The crude ‘3-chloromethyl-7-methyl- benzoth1cphene thus
-obtained is dissolved in'acetoné, 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 éhd
25 the organic phase washed, dried, concentrated and chromatographad
over silica-gel (eluant : toluene) to y1e1d the title product as
an oil. '



290 nmg of 3-hydroxynet hyl - 7- et hyl - benzo(bj t hi ophene are di ssolved in
ether, 0.6 m [err] added and the m xture stirred for 2 hours at room
tsenperature, Theé reaction mixture is poured-onto ice 20 and the organi c/j |
phase washed neutral, dried and concentrated under vacuum The crude

3-chl oronet hyl - 7- met hyl - benzot hi ophene thus obtained is dissolved in
acetone, mxed with an aqueoug solution of 170 ng of KCN and refluxed for
18 hours. The reaction mxture is concentrated, the residue partitioned

bet ween water and ether and 25 the organic_ Qﬁase washed, dried, '
concentrated and chr omat ogr aphed over S|I|ca gel (eluant toluene) to

yield the title PfEuCE . N hy 436 (m 4H); 3.6
(br, @#):; 2.5 (s, 3H. d?géaﬁgthox§net%} ﬁg £ hyl™- gehzo blthlophene 400 ny
of 3-hydroxynet hyl -7-

tetrahydrof uran, m xe&

nmg of nethyl iodide h ed f B%If an ho 0 The, reaction
mxture is mxed wit h t@ro dro é‘?ﬂ‘?théiﬂ'ﬁ’c%’é‘a gﬁ@z‘{[&tm%%ﬁﬂ%dbﬁase
washed, dried anddtssodeed riat tairahvdrofmtaur,ymmeﬂpmm 82 .mgToe Naﬁs(&dm) amsd
chronatographe 0 S &3 g = 95
'8y to vield tgheé{ﬁ{er &&dlg‘?‘org%lf gl'dag# zrinre]tﬂ quﬁ\#{ L?a?ea %H’: aﬁmoqn}l 28
(s, 2H); 3.5 (s, 3;4)50%2 g@;o(@eacg}gn mixture is mixed with water, repeated’ly _

extracted and the organic phase washed, dried and concentrated on

a rotary evaporator. The residue is chromatographed over silica-gel

(eluant : toluene/glacial acetic acid = 95 : 5) to yield the title

10 compound as an oil. '

~ NMR: 7.2-7.9 (m, 4H); 4.75 (s, 2H), 3.5 (s, 3H); 2.66 (s, 3H).




-31 d ai rs-1 Conpounds of fornmula | [err] wherein Rl représents hydr ogen
4§§§§thyl R2 represents nethyl or ethyl, R3 represents tertiary al kyl or

kenyl d [err] represent, independently of each other,

gen mmmmmmmm | ower al kynyl, cyano, fornyl, |ower alkoxy,
| ower al koXycérbbny?, § ower al kyl carbonyl, |ower alkyl which is unsub-
'stituted or bears one or nore substlghéhts sel ected from hal ogen, cyano,
hydroxy, |ower alkylthio and | ower alkoxy; or |ower alkenyl which is

unsubstituted or bears one or nore substituents selected from hal ogen and
cyano in free base formor in the formof an acid addition salt. 2. A

conpQ s clained in Cla|n11 wherein R and/or [err] are.in the 2- a
3- posﬁg‘ﬂg% 3. r@
(E)-N(3- chloro 7- benzof bl t-hi enyl met hyl ) - N-net hyl - 6, 6- di net hyl -

hept - 2- en ﬁ mgknoirfﬁﬁ}nh%s? formor in the formof an acid addition

salt. conpound according to Claiml-or 2 wherein R5 represents
hydrogen and R4 rerRr.IeseRkts hydr ogen, hal ogen “hydroxy, _I_ovver al kyl or

: CH - 'N - CHZ -CH=CH-C*=C - R3 [
' —R,
. —* |
wherein N | o

Ry represents-hydrogéh or'methyl,
Rz represents methyl or ethyl, : o . _ -
3 represents tertiary alkyl or an alkenyl group; and - \-/
R4 and RS represent, independently of each other, hydrogen, halogen,

hydroxy, lower alkynyl, cyano, formyl, lower alkoxy, lower
alkoxycarbonyl, lower alkylcarbonyl, lower alkyl which is unsub-
stituted or bears one or more substituents selected from halogen,

cyano, hydroxy, lower alkylthio and lower alkoxy; or lower
alkeny! 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.

2. A compound as claimed in Claim 1, wherein'R4 and/or Rs are
in the 2- and/or 3-position. '

3. (E)-N-{3-chloro-7-benzofb]thienyimethyl)-N-methyl-6,6-dimethyl-
hept-2-en-4-ynamine in free base form or in the form of an acid addition
salt. '

4. A compound according to Claim 1 or 2 wherein Rs represents
hydrogen and-R4 represents hydrogen, halogen, hydroxy, Tower alkyl or
lower alkoxy.



;Iomer al koxy. C enDtherapeutlcaI conposition conprising a conpound

as clainmed in Qai formorlnthefownm a .
cheiot her apeuti-c- ﬂl !ﬂ ’ma ig]!l id addi tion salt together with a S
-chenntherapeutlcall uent “or carrier. 6. A conpound of l%gé

formula | as claimed in daim1l in free basd2formor in the formof a
chenot herapeutically acceptable acid addition salt for use as a
chenot herapeutical agent. 7. A conpound of formula | as clained in daiml

gl e base former NrhersPhgeutics) COREBAIReSMIEHd ¥ AnpBaARse ac d

addition salt for use as an antl-ny pari ng
conpound as otlained! inrClaimi nin fneef ba;@ fmreoromrtbﬁ Fpmntqfeaf@nemtﬂermmcﬂ

addition sal ty; i | o f K
with a corrpoungfg ?n&f g?ﬁ%fﬁ% de"r& ‘r? tsamg)t%?gg{ﬁl Wagc%ﬁﬁggﬁﬂrygap%dtg E?ﬁ
IV [err] acceptabIe diluent or carrier.

6. A compound of formula I as claimed in Claim 1 in free base
form or in the form of a chemotherapeutically acceptable acid addition
salt for use as a chemotherapeutical agent.

7. A compound of formula I as claimed in Claim 1 in free base
form or in the form of a chemotherapeutically acceptable acid addition
salt for use as an anti-mycotic.

N\
8. A process for preparing a compound as claimed in Claim 1 in
free base form or in the form of an acid addition salt which comprises
a) reacting a compound of formula II
| Ry Ry
CH - NH I1
S ~R
. (i
with a compound of formula III 3
A - CH2 -CH=CH-C=C - R3 111
. or
s .
b) reacting a compound of formula IV
iy
CH - A _ v
S R
s v




- 33 - with a conpound of- formula V [err]-mhéreby in the fornulae.ll,lll,

IV and V R are as defined under fornmula | and A
K??Ea;ent H H“ " ﬂ Land recovering the conmpound thus obtained in

ase ornrorLlnn m of an,agjd addition salt.
- 33 -
_ with a compound of.formula'v _ —
o
?2 e _ .
HN - CI-I2 -CH=CH-C=C - R3 v

_ whefeby in the formulae II, III, IV and V E
Rl’ RZ’ R3, R4 and R5 are as defined under formula I and.
A represents a leaving group,

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




