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HETEROCYCLIC-FUSED TROPYLIUM IONS-VI 

SYNTHESES AND STABILITY OF 4H-DITHIEN0[2,1-b; 3&b’JTROPYLIUM 
FLUOBORATE AND 7H-DITHIEN0[l,2-b;4J-b’]TROPYLIUM FLUOBORATE 

S. GRONOWIR+ and P. PEDAJA 
Division of Organic Chemistry I. Chemical Center, University of Lund, Lund, Sweden 

(Rmiwd in the UK 24 My 1977: Accepted for publication 9 September 1977) 

M&ad--The synthesis of tbc two novel dithicnotropylium ions 4H - dithicno[2.1-b; 3.4-b’)ropytiumfluoborrtcte 1 
and 7H - dithicno[ I ,2 - b; 4.3 - bltropyliumtluoboratc 2 is described. The key reaction in achieving the tricyclic ring 
system was the reaction of 33’ - bis - bromometbyl - 2.2’ - bithiinyl and 23’ - bisbromomcthyl - 33 - bithicnyl, 
rcspc&cly, with sodium ethyl malonate. The pKR+ values of 1 and 2 were determined by potcntiomctric titration 
and found to be 5.6 and 6.0. respectively. 

The effects of the mode of fusion of different aromatic 
riogs onto the b sod c-side of thiophene and other 
S-membered heterocycles on spectroscopic and chemical 
properties have been studied in this laboratory for some 
time. Among systems previously investigated may be 
mentioned thienopyridines,’ thiophcnc anakgucs of 
tluorenc,’ and some 12; 4.5 - dithieno- and furothieno- 
fused tropylium ions.%’ This investigation of hcterocy- 
&-fused tropylium ions has now been extended to 1.2; 
3.4 - dithien~fused systems, and 4H - dithiino[2,l - b; 
3.4 - b’jtropyliumfluoborate 1 and 7H - dithkno[l,2 - b; 
4.3 - b’hropyliumtluoborate 2 were synthesized. We were 
interested in determining whether a peri effect caused by 
the hydrogen atoms in 2. leading to a nonplanar struc- 
ture. would make 2 kss stable than 1. Furthermore, the 
effect of a possible interaction of the free electron-pairs 
on sulphur in 1 was also of interest. 
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Scheme I. 

Various tricyctic compounds containing a seven- 
membered ring have been synthesized using the Thorpe- 
Ziegler cycliition of nitriles, and therefore the 
synthetic route outlined in Scheme 1 was considered a 
possible approach to the tropylium ion 1. 3 - Methyl - 2 - 
bromothiophene 3 was coupled to 3.3’ - dimethyl- 22’ - 
bithienyl 4 by treatment with butylhthium and copper 
chloride. Radical bromination of 4 with N-bromosuc- 
cinimidc in carbon tetrachloride using azo-bisisobuty- 
ronitrilc as initiator then gave 3.3’~biibromomethyl-2,2’- 
bithienyl5 in 45% yield, together with ring-brominated 
products. 5 was then converted to 3.3’ - biscyanomethyl- 
2.2’ - bithknyl 6 by treatment with sodium cyanide in 
dimethylsulphoxidc. The cyclization reaction was then 
carried out in ethanol with sodium cthoxidc as catalyst, 
giving 68% of 4H - 5 - amino - 6 - cyano-cyclohep~2.1- 
b; 3,4 - b’)dithiophene 7. The structure of 7 was 

contirmed by ‘H NMR and IR spectroscopy as being the 
cnamino- and not the imiuo-form. The ‘H NMR spectra 
showed, in addition to the thiophene protons, a singlet 
with two protons at 8 3.5 (-CHr) and a broad singlet 
with two protons at 6 6.5 (-NHI). IR spectra showed 
absorption bands at lS76cm-’ (doubk bond) and at 
2190 cm-’ (cyan0 group), values which are in agreement 
with similar compounds reported in the literature.’ 
Attempted hydrolysis of the enamino nitrile 7, however. 
gave only trace amounts of a compound whose mass 
spectra were consistent with the expected ketone 4H - 
cycloheptaI2,l - b; 3.4 - b’hlithiophene - 5 - on 8. 
However, no useful method for the hydrolysis of 7 could 
be found, and consequently another synthetic route, 
outlined in Scheme 2, was used. 

Alkylation of malonic ester with S gave 4H - 6 - 
hydrocycloheptaI2,l - b: 3,4 - b’Idithiophcne - 5.5 - 
diethyldicarboxylate 9 in 76% yield. Hydrolysis of 9 with 
potassium hydroxide in ethanol gave the acid 4H - 6 - 
hydrocycloheptai2,l - b; 3.4 - b’)dithiophene - 55 - 
dicarboxylic acid 10, which was then decarboxylated by 
heating in quinolitk to give 4H - 5,6 - dihydro- 
cyclohep~2,l - b; 3.4 - b’Idithiiphenc - 5 - carboxylic 
acid 11. The overall yield from ester 9 to monocarboxylic 
acid 11 was 78% after recrystallization from toluene. 
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Oxidative dccarboxylation of secondary acids with 
lead tetraacetate has been used for the synthesis of 
unsaturated cyclic hydrocatknr; so this method was 
tried on 11. However, only trace amounts of the expec- 
ted product, 4H - cycbhep~2.1 - b: 3.4 - b’ldhhbphene 
17. could k detected by GLC amdysis. Therefon, a 
longer synthetic route had to k used. 11 was treated 
with ethyl chbmcubo note and triethytaminc to give tk 
mixed anhydride. which after addition of sodium axide 
gave 4H - 5.6 - dihydro-cycbkptaf2.I - b; 3.4 - b’l- 
dithiophene - 5 - carboxylic acid axide 12. Without king 
puritied, 12 was heated in tohtene to give 4H - 5.6 - 
dihydro-cycbkptaf2.1 - b; 3.4 - b’)dithiopkne - 5 - 
isocyanate 13. Reduction of 13 with lithium akninium 
hydride then gave 4H - $6 - dihydro - 5 - methylamino- 
cycloheptaf2,l - b; $4 - b’ldithbphene 14. Alkylation of 
Wwucarriedout,inanalogywithamethodreportedby 
Khanna d 0l.T by @eating the monomethyl amine with 
lithium ahuninium hydride and ethyl formate to give the 
dimethyl amine 4H - 5.6 - dihydro - 5 - dimethylamino- 
cyclokptaf2,l - b; 3.4 - b’ldithbphene 15. Treatment 
with methyl iodide now gave 4H - 5.6 - dihydro - 5 - 
trimethylamino-cycloheptaf2,l - b: 3.4 - b’)dithiopkrre 
iodide 16, which was easily degmded to 4H - cycbkpta- 
(2.1 - b: 3.4 - b~thiophene 17 by heating with sodium 
,metboxkk in dimethyl formamide. 4H - Dithieno[2,1 - b; 
3,4 - bltropyliumtluoboratc 1 was then obtained after 
hydride ion abstraction with triphenyhnethyl 
!IUObO19k’” 

The isomeric tropylium ion 7H - dithkno[l,2 - b; 43 - 
b’jtropyliumfluoborate 2 was prepared in analogy with 1, 
starting with 3 - bromo - 2 - methyhhiophene 18.2.2’ - 
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8cbcmc 3. 

dimethyl - 3.3’ - bithienyl19.2.2’ - bisbromomethyl - 3.3’ - 
bithknyl28, diethyl - 7H - 9 - hydro-cycloheptafl.2 - b: 
43 - b’)lithiophenc - 8.8 - dicarboxylate 21. 7H - 89 - 
dihydro-cycbkptafl2 - b; 43 - b’ldithiopkne - 8 - 
carboxylic-acid 22,7H - 8.9 - dihydro - 8 - methylamin~ 
cyclokptafL2 - b; 4.3 - b’ldithiophene 23. 7H - 89 - 
dihydro - 8 - dimethylamino-cycloheptaf12 - b; 4,3 - 
b’jdithiophene 24 and 7H - cycbkptafl.2 - b; 4.3 - 
b’ldithiopknc 25 king the intermediate products. 2.2’ - 
Bisbromomethyl - 33’ - bithienyl24 showed a tendency 
to decompose, and thus it was not isolated but used as 
crude product. 

The stability constants, pKa+ values, for ions 1 and 2 
were determined by potentiometric titration of water 
solutions with sodium hydroxide. 2 was found to k the 
more stabk, with a pKa+ value of 6.0 white 1 gave pKa+ 
5.6. A discussion of tk pKa+ values, together with the 
synthesis of some isomers of 1 and 2, wig k given in a 
subsequent paper. 

-AL 

M.p UC IUICOITCC~~. Experimenta usig botyl-lithium wcn 
performed in an atmospkrc of dry tin aI a tempenNrC of 
-74, ad tbc ether wyu dried by didlath from did sodium. 
‘Ii NMR spectra were recorded oo V&UI A4 and Jcol MH-100 
instruments with tc4nmethylsihnc u internal standard. The in- 
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frxrcd specer were obtxinal on a P&in-Elmer 257 instrument. 
Ekmentd xnxlyrs were car&d out by Jlr Beea. Mikroanaly- 
tisches LaboWnium. Kronacb, west Gamuly. M8s.s ape&r8 
were rcco&d with xn LKB 9ooo instrument. 

To a solo of 0.89md of buty8itbium in hexandethrz 
(68O/KloOml) was xdded, dropwise with stining. 153.08 
(0.86 mol) of 2 - bromo - 3 - metJ~ylthbphene 3.’ After 15 min 
1201 (0.9Omol) of dry copper(H) chloride wxs added in one 
portion. Stirring was continued xnd tk temperature albwed to 
rise overnight. The reaction mixture was Bltaed (suction) and the 
tiknte wxshed with dihite bydn~hloric acid xnd wxter. dried 
(m8gnesium sulphate) xnd CVxpolWJ. Distilhtion gxve 6951 
(84%) of the bithknyl as I cobmiess liquid, b.p. I3Wll mm. 
‘H NMR (Ccl,): g 7.1 (d, 2H, thiopbene. I - 5.1 Hz). 6.8 (d. 2H. 
tldophene. J = 5.1 Hz). 2.1 (I, 6H. -CH,). m/c (96): 194 (100) M+. 
(Found: C. 62.00: H, 5.21; S. 33.08. C,&& requires: C. 61.81: 
H, 5.18: S. 33.00%). 

To a retluxing suspension of 50.0 g (0.28 mol) of N-bomosuc- 
cinimide in carboo tetrxchbride (600 ml) was added 0.8 g of 
axo-bis-irobutyronitrik. After 2min. 27.0~ (0.14md) of 35’ - 
dimethyl - u’ - biiinyl 4 was added with stirring in om 
portion. Within IOmin, a vigorous reaction stsrt& xnd the 
mixture was reauxed for xnother 3Omin. cooling. Wxtioa and 
evxporxtion of the solvent gnvc a crystalline residue which vu 
dissolved in etkr and cooled overnight (03, giving 22.01(45%) 
of white crystxls, m.p. 87.5-8g.4 (hexxne). Concentration of the 
ether pbui gave ai oily product amtxirdng ring-brominxted 
products. ‘H NMR (Ccl,): 8 7.4 (d, W, thiopbene. I = 5.1 Hz). 
7.2 (d. 2H. thiopbene, J = 5.1 Hz). 4.4 (I. 4H, -CH,Br). m/r (96): 
352 (32) W. 271.273 (100) M+-Br. (Found: C, 33.94; H. 2.38: Br. 
45.U. C,&Br& rquires: C, 34.11; H, 2.29: Br, 45.38%). 

3,3’-Biscyanomethyl-2,2’-bithienyl6 
To x solo of 4.0 g (0.08 mol) of sodium cyxnide in dimcthyl- 

sulphoxide (50 ml). Il.01 (0.04 mol) of 33 - bisbromomethyl - 
2.2’ - bithienyl5 wxs added in small portions, with stirring xnd 
cooling, keeping tbe temperature below W. Stirring wxs 
continued for IJhr, wkreupon the mixture wxs poured into 
water xnd extracted with ether. The ctkr phase was driefl 
(magAum subbate.) xnd evxponted. gi+ 7.0g (72%) of 
yeGw cryst& m.p. 125.5’ &opropy~ &hol).- ‘H NMR 
(CIXM: 8 7.5 Id. 2H. thionhenc. J = 5.1 Hz). 7.2 (d. 2H. thio- 
&ne,-J = 5.1 Hi); 3.6 (s. 4k &CN). I& (96): ii4 (60) M+. 
(Found: C, 58.99; H. 3.42: N. 11.34. C,2H,NI& requires: C, 
58.98; H. 3.30: N. II&S%). 

4H-5-Am~acy~o-cyclo~ta[fI-b; 3.4-b’]dithiophue 1 
A solo of sodium c&oxide (prepared from 0.1 g (4 mmol) of 

sodium xnd IO ml of ethand) wxs added dropwise to x retluxing 
solo of 1.0 g (4 mmol) of 33 - biscyxnomethyl - 2.2’ - bithienyl6 
in ethxnol @ml). Re8uxing was continued Ihr. the mixture 
cooled xnd dilute hydrochloric rid added. Extraction with ether, 
drying xnd evaporation pve 0.681(68%) of white needles, m.p. 
158.~IW (methanol). ‘H NMR ((CD&CO): I 7.4 (d, 2H. thio- 
phene. J = j.1 Hz). 7.3 (d. IH. thbpbe;le. J = 5.1 Hz), 7.0 (d. IH. 
thiophene, J = 5.1 Hz), 6.5 (s. broad, 2H. -NHd. 3.5 (s, 2H. 
CH,); MeOH: d 3.3 (I. 3H). 2.9 (s, IH). m/c (96): 244 (100) M’. 
IR (KBr): 3442. 3321. v,,“, 3225. V- 2190, ~c- 1576cm-‘. 
(Found: C. 56.75; H. 3.87: N, 1135. C,,H,N&CH,OH mquires: 
C. 56.50: H. 4.38: N. 10.14%). 

4H-C’yclohepra[2,l-b: 3,4b~d&hiophcn-5-one 8 
4H - 5 - amino - 6 - cyano-cycbhcp~2.1 - b: 3.4 - bldithii 

phene 7, 1.5 g (6 mmd). was dissolved in sulpburic xcid (14.0 ml 
of concentrated acid and 4.8 ml of water), the mixture heated to 
W for IOmin. and then poured into cold water (13.5 ml) and 
extracted with ether. D&g of tk organic phase and evapora- 
tion pvc one yclbw crystal with m.p. 89.~92.V m/r (96): 220 
(100) M’. 

Repted in analogy with 33 - dimethyl - 2.2’ - bithieoyl 4. 
Pmal llJ.Og (0.65 nld) of 3-brom&+2-methyhhiophene 18.” 
0.70 mol of hutyWium llld 95.01 of copper chkide. 26.1 g 
(41%) of the -title compound ks oL&ed. b.p. 1355 
137.5*/11 mm. Lit.“: vi&J 49% (from 3 - iodo - 2 - mctbvl- 

thiophene), b.p. l41-k/l7 mm. 

Prep014 in uulogy with 33 - bisbromornethyl - 23’ - bithknyl 
5 from 25.0~ (0.13 mol) of 22 - dimethyl - 3.3’ - bithienyl. 46.01 
(0.26 md) of N-bromesuc&imide rad 1.01 of uobisiibuty- 
ronitrik in 750 ml of carbon tetnchbride. The cnde product was 
used in the ring-closure reaction without fur&r purification. 

lkthyl - 4H - 6 - hydm-cycMcpta[2.I - b; 3.4 - bldirhiophmr - 
5J - dicarboxylate 9 

To I suspension of 5.Og(O.11 q ol) of sodium hydride (55% oil 
suspension) in tduene (4ooml) was added, dropwise with stir- 
ring. 165 g (0.10 md) of ethyl mrlonrtc. Addition of dimethyl 
fommmidc (30 ml) and beating to 6V gave I clear solution of the 
xnion. 35.8 g (0.10 mol) of 3$’ - biibromomcthyl - 22’ - bithienyl 
5 in tduenc (108 ml) was added. After stirring xnd r&x for 2 hr. 
xn additional S.Og(O.11 md) of sodium hydride suspension was 
added. Retluxing overnight, 6ltntion (suction) 8nd evsporation 
gxve an 08 which vu recrystalkod from cold cthsnol. yiekling 
27.0s (76%) of yellow crystals. q .p. 88.5-89.0’. ‘H NMR (CS$ d 
7.0 (d, 2H. thiophene. J= S.OHz), 6.9 (d. 2H. thiophene. J = 
5.0 Hz), 3.1 (s. 4H. -CHr). 4.8 (q, 4H, -CACH,, 1 - 7.0 Hz). I.1 
(t, 6H. -CH&H+ J * 7.0 Hz). m/r (%): 350 (97) M’. IR (KBr): 
V, 174Ocm- . (Fwnd: C, 58.21; H. 4.80; S, 18.X C,,H,,O& 
rquires: C. 58.26: H, 5.18; S. 18.30%). 

lkthyl - 7H - 9 - hydrv-cyclokpra[ I ,2 - b; 4.3 - b’]difhiophur - 
8.8 - dicarboxylate 21 

From 16.58 (O.lOmol) of ethyl q xlorute., 10.01 (0.22 mol) of 
sodium hydride nnd the crude product from radical bromination 
of 25.Og (0.13 q d) 23’ - dimethyl - 3.3’ - bithienyl19.14.1 g (31% 
overall yield) of white crystals, q .p. 104.0-104.5’. wxs obtxined. 
‘H NMR (C&k 6 7.0 (s. 4H. thiopkne). 4.1 (q. 4H. -CCCH,. 
J = 7.0 Hz). 3.2 (s, IH, XH&. I.2 (t, 6H. -CHFH,. J = 7.0 Hz). 
m/r 6): 3% (56) M+. JR (KBr): vc- 1732 cm-‘. (Found: C. 58.08; 
H,5.Ol;S,t7.84.C,7H,sOIS)~UiTC1:C.~~;H.5.l8;S,l8.3096). 

4H - 5,6 - Dihydtv-cycIohepra(2.1 - b; 3.4 - bldithiophenc - 5 - 
catboxylic acid 11 

11.0~ (0.031 mol) of the ester 9 was dissolved in ethanol 
(125 ml) and 3.7~ (0.066mol) of solid wtxssium b~droxide 
added. Retluxing fk j hr. foUo&d by add&on of acid to the dry 
prezipiite, extraction with ether, drying of the ether phsse 
(magnesium sulphatc) nsd evapontion gave tk diiuboxylic acid 
as white crystals. Hexting in quinoline to IW caused decxr- 
boxylation. and the monowboxylic acid was obtained xfter the 
addition of dilute hydrochloric acid xnd extraction with ether. 
Recrystdkation f&m toluene gave 6.2g(78%) of the title acid. 
m.p. 141.~l42.V. ‘H NMR ((CD&CO): 6 7.1 (d. 2H. thio~hcne. 
J = 5.1 Hz). 6.8 (d, 2H. tip-ike: i = j. I HZ), ii (I. SH):9.8 (s; 
IH. -CO&l). m/r (%I: 250 (100) M’. IR (KBr): vc.,, 1700 cm-‘. 
(Found: C. 57.75: H. 4.03: S. 25.95. C,zH,&& requires: C. 57.59; 
H. 4.03: S. 25.62%). 

7H - 8.9 - lMydnwycIohcp~a[l2 - b; 4$ - b’ldi~hiophenr - 8 - 
corboxyiic acid 22 

From 16.20 (0.046 mol) of tbc ester 21. 5.5 g (0.097 mol) of 
potassium hydroxide, 7.61 (65%) of the title rcid, m.p. 164.0- 
166.0 (tduene) was obtakd. following the sxme procedure xs 
descrii above. ‘H NMR ((CD&CO): g 7.2 (s. 4H. thiiphenc), 
3.2 (s. SH). m/r (%): 250 (100) M’. IR (KBr): v,, 1676cm-‘. 
(Found: C. 58.04; H. 4.14; S. 2531. C,IH,,4S, requires: C. 
57.59: H. 4.03: S, 25.62%). 

‘4H - 5,6 - LXhydtu - 5 - mrthykamino-cyrlohrptol2.1 - b: 3.4 - 
b’]dithiophene I4 

S.Og(20 mmol) of 4H - 5d - dihydrocyclohcptrl2.1 - b: 3.4 - 
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b'ldkhiophcnc - 5 - carboxylic acid if was dissolved in 
acetooe/water @J/8 ml). At tr, 3.1 ml (22 -1) of triethylamine 
in acetone (4Oml) was added, followed by 2.5 ml (22 mmol) of 
ethyl cbbroc&omtte. After stirring for 30 min at (P, l.6g 
(2A mmol) of sodium axide in water (5 ml) was added, followed 
by rting for 60min. Addition of iu: water, extraction with 
ether. drying of the ctber phase (magnesium sulplmte) and 
evaporation gave ao oily produa 4H - 56 - dibydro-cyclobepta- 
[2,1 - b; 3.4 - b’@bkpbene - 5 - carboxylic acid a&k 12. The 
cntde product was immediately dissolved in totuene and beated 
to 1W. This caused rapid gas evolution, and after evaporation of 
the solvent, 4H - 5.6 - dibydro - 5 - isocyanate~yclobep~2,1- b; 
3.4 - b’lditbiibene 13 was obtaioed as an oil. The structum was 
co&mod by-‘H NMR and IR spectroscopy. ‘ii NMR @XI& i 
&9 Id. 2H. tbioobene. J = 5.1 Hz). 6.6 (d. 2H. tbioribene, J = 
5.1 Hz). 3.9 (p. tir. 5, J = 5.7 Hz), j.0 (d, 4H. 4.6. J = j.? Hz). IR 
(film): h<.o 22SOcm+. 

The crude isocyanate 13 was dissolved in ether and added 
dropwise to a suspension of 0.751 (20mmol) of lithium alu- 
miaium bydride in ether. Rctluxing for 90min was followed by 
addition of aqueous sodium hydroxide (100 ml. 30%). evaporation 
of the ether and n&x for another 30mi11, subsequent by ex- 
traction witb ether, drying (~sium sulpbate) and evaporation 
gave 3.00 (63%) of the title compound 14 as 8 yciiow oil. 
Treatment with hydrogen chloride in ether gave 4H - 5.6 - 
dibydro - 5 - rne~y~in~yclo~~2.1 - b: 3.4 - b’j- 
~be~-by~~~~de as wbite crystals, m-p. 14S.O-147.Y 
(etbanoII. ‘H NMR (CC&k 8 6.9 (d, 2H, Utiopbene, J=S.OHz), 
6.6 (d. 2H. tbiopbene, J = 5.0 Hz). 2.9 (I), SH), 2.3 (s. 3H, -NCm. 
I.1 (I, lH. -NW). m/e (96): 235 (IO01 M”. (Found: C. 53.00; H. 
5.09; Cl. 13.08; N. 5.11. C,$,,ClNS, requires: C. 53.02: H. 5.19; 
Cl. 13.04; N. 5.15%). 

7H - 83 - LXhydro - 8 - m~hyfam~o-cyc/oh~ta[ 12 - b: 4.3 - 
bldithiophau 23 

This compound was prepared as descrii above. From S.Og 
of 7H - a.9 - dibydro-cyclobept&? - b: 4,3 - b’]- 
ditbiopbcnecarboxylic rid 22.2.6 g (SS%) of the metityiamine 23 
was obtained. Tb? by&ocbIoride bad m.p. 219.0-2205.. ‘H NMR 
CCC&I: U 7.0 (m, 4H, tbiopbenef. 3.0 (6, SH). 2.3 (3, 3H, -CH& 
1.6 (1. lH, -NH). m/r 1%): 235 WlOl M’. (Puumk C, 52J; H. 
5.31: N, 558: ti, 23.49. ~,~H,,Clti~~requir&: C, 53.M: H, 5.19: 
N. 5.15: S. 2359%). For the isocvanate: PMR ICCW: II 7.0 Is. 
4fi, thiipbcne), 4.i (p. lH, 8. J = 5.2 Hz). 3.1 id. 4’ir, 7.9, J‘= 
5.2 Hz). IR (film): p,, 2260cm-‘. 

4H - 5.6 - Bhydm - 5 - dinrahyfomirro-cycfohepte[2,1 - b; 3,4 - 
b?di&iophenc 15 

4H - 5,6 - Dibydro 5 rne~~~in~yc~p~[2.1 - b; 3.4 - 
b’ldiibene 14, I.011 (4mmol), dissolved in ether (tOmI). was 
added dropwke with stirring to a suspension of lithium ahi- 
minium hydride, O&S g (17 mmol), in ether (20 ml). After stirring 
for #f min. the mixture was cookd (tP) sod I.5 ml (19 mmol) of 
ethyl form8te was added dropwise. Stirring was continued for 
another 28 mitt. aqueous sodium bydroxidc (50 mI. 3 N) was then 
added. the organic phase separated, drkd (magm!simn sulpbate) 
and ev8potn~. giving 0.7g (66%) of tbe dimetbyl amir as a 
yellow oil. 4H - 5.6 - Dihydro - 5 - dimetbykmiao-cycIohcp~2.1 
- b; 3.4 - b’jdithkpbeoe bydrocbloride was prepared as above. 
m.p. 239.&241.0’ (i~p~~Ue~o1). ‘W NMR (CCL& 8 6.9 
(d, 2X, tbiopbene, J = 5.0 Hz), 6.7 (d, ZH, thiopheoe, J = 5.0 Hz). 
2.7 (s. SH, 4, $6). 2.2 (I, 6H. -NCm. 

Xi - 83 - JXhydro - 8 - dimcthyfamiao-cyciohepycrohrpro[t3 - b: 43 - 
bqdithfophent 24 

From 1.5 g (6.3 mmol) of 7H - 89 - dibydro - 8 - ~~y~i~ 
cyckbepta&2 - b; 4.3 - b~~opbe~, I.Og (26mmol) of lithium 
akminium hydride sod 2.3 ml (29 mmol) of ethyl formate. using 
the same procedure as above. I.08 (63%) of 7H - 83 - dihydro - 8 - 
dimethylamino-cycbbeptal[t.2 - b; 4.3 - b’lditbiopbene 24 was 
obtaioed. The hydrochloride was prepared 8s above, m.p. 2W 
(decomp.). ‘H NMR (CC&): d 7.0 (m, 4X, tbiopbene, J = 5.0 Hz), 
3.0 (m. SH. 7.8.9). 2.2 (s, 6H. -CH,). (Found: C. 54.23; H. 5.81: 
S, 22.39. &H&INS, requires: C. 54.62; H, 5.64; S, 22.43%). 

4H - ~y~o~roI2.l - b; 3.4 - b’ldishiaphene 17 
4H - 56 - Dibydro - 5 - ~~e~y~in~ycl~~l- b; 3.4 - 

mbene 15, 0.5~ (2 mmof), was dissolved in ether and 
metbyl iodiie, 0.43 g (0.57 ml. 3 mmoI), was added. After stirring 
for 2A br. tbc precipitate was filtered 05 sod wubed witb ether. 
Tbc saIt was then dissolved in dimethyl formamide, sodium 
metboxide, 0.5 g (10 mmol), was added aod tbe mixture heated to 
nfiux (open Ilame), then kept at W for @min. Addition of 
water, extraction with ether, w&kg, drykg and evaporation 
gave 4H - cyctoheptr[2,1 - b; 3.4 - b~~op~~ 17 as 8 brown 
oil. 0.25 g 061%). The anaIytical sampk was purifkd by chma- 
tqraphy (siIii-chIoroform) and obtaioed as a cokurkss oil, 
no=- 1.7038. ‘H NMR (CCi& 8 6.9 (four doublets, 4fi, J = 
5.0 Hz), 6.4 (d. IH, J = 10.0 Xz), 5.6 (two tripkts, 1H. J = 10.0 Hz 
sod J = 6.6 Hz), 3.0 (da ZH, J = 6.6 Hz). m/e (%): 204 (79) M’, 203 
(100) tropylium ion. (Found: C, 65.01; H, 3.0, S, 31.15. C,,H,S, 
tequires: C, 64.67: H, 3.95; S. 31.39%). 

7H - Cyc&hepla[ 1.2 - b: 4.3 - b$fithiopharc 25 
From 0.50 of 7H - 83 - diiydro - 8 - dimethykmino- 

cyclobepta&2 - b; 4.3 - b’/diopbene 24,0.22g (54%) of the title 
compound was obtained following the same proce&re as 
descrii above. nom= 1.6952. ‘H NMR (CCi& 8 7.0 (one 
sin& 2H, and 2 doubkts, 2H. J = 5.2Hz), 6.5 id. lH, J = 
IO.0 Hz), 5.6 (two triplets, HI. J = 10.0 Hz and J = 6.4 HZ& 3.2 (d. 
W. J =6.4Hz). writ f%): ;IM (83) M’. 203 (168) @nPyhm ko. 
(Found: C, 65.07; H. 3.83; S, 30.95. t&H& requires: C, 64.67; 
H, 3.95; S, 31.39%). 

4H - lXfhkno(2,l - b: 3.4 - blrropyfiam &obomt 1 
To a soln of 0.10 g (0.5 mmol) of 4H - cycIohep~2,1 - b; 3.4 - 

bgitbiophene 17 in 10 mI of dry ethyl rcetate, 0.2 g (0.6 mmol) of 
tripbenylmetbyl Iluoborate in Smi of acetonitrik was added 
dropwise. After stirriog for 3Omin. the mixture was cookd 
ovemigbt, giving 0.12g (83%) of the tropylium ion as yellow 
crystak. R&ys&za~on from acetonit&l&tbyi acetat; gave 
m.o. ZIP Idecomu.). ‘Ii NMR IT.hsO& 6 8.8-9.8 Im. AB,- 
system, v, 9.0, Y,,9.7, J- = l0.i I&).8.8 (d, 2H, &pi&, 
J = 5.7 HE). 8.5 (d, 2H, tbiopbene, J = 5.7Hz). (Found: C, 45.61; 
H. 233; S, 21.91. C,,H,&BF, requires: C, 45% I& 2.43: S. 
22.10%). 

7H - DCtkicnoIlf - b; 4,3 - b’lrropyfium pVobom& 2 
From 0.1 g of 7H - cyclohept4l2 - b; 43 - b’lditbiopheae 25, 

0.11 g (76%) of tbe tropylium ion, m.p. 2SV (decomp.). was 
obtaked by the same procedure as above. ‘H NMR (D$G& 8 
9.8 (d, 2Ii. 7 sod 9, J= 10.0Hz). 9.5 Id, 2H, tbiopbeoe, J = 
5.6Hz), 9.1 (d. 2H. tbiopbenc. J=S.6Hz), 8.8 (t. Hi, 8, J- 
lO.OHz). (Found: C, 45.57: H. 2.37; S, 22.03. C,,H,$BF, 
requires: C, 45.54; H, 2.43; S. 22.10%). 

Ac~w~~m~ts~rnn~ from the Swedish NaturaI !&-knee 
Research Council to S.G. and from tbc Royal Pbyshrapbic 
sockty in hod to P.P. are grpttfuny ackaowkdged. 
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