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Summwy- P-n-Butoxy-BH-azepine (2) reacte wilh amtnes. anthranific a&f and active m#hytene compounds 
to afford P-aminoazepines 3 and 13. qufnazofinoazepine 4 and P-methylene-1,2_dihydro-3H-arepin 6.7. 
9 and 10 respectively. The reectkn of 3 with trityl tetrafluoroborate provides 3ammo-7-trltyt-2-aza-l W-nor- 
caradienium salts 22 wftkh on deprotonation gives 7-amino-3trftyf-3H-azepinee 20. Azepinee 20 on hea- 
ting are converted to 2-amino-6-trityl-3H-azepinerr 10; they react wfth trtafkyl oxonium salts. diazonfum salts 
and P-methytthio-1.3dilhiolium methyLsulfate to give 2-alkyl-7-tri(yl-2-aa-~~~nlum salts 23. azeptne- 
Sane arylhydrazones 32 and dihydrO_cUedithiasesquifutvalene 34. respecttvefy. The reactfon of 3 with d- 
melhylmethylffti~lum tetryll uorWoWe pro&aee ealte 24 ot 2-amfruM-mefhyft~3H+&pfnes 23. 
TCNQ reacts with 25 to yield 2-amino6methylthio-lH+JH-azepinium fefr!acy~i& 2g. 
24 is used as a starting material for the synthesis of 2.6~his-methytthio-3-aze@ne 31. 

Like benzene and pyridine. tropylium and azatropylium cations are pairs of 6 r-electron systems. In terms of 

heals of formation (fit. kcallmole [MNDCJ; A I410 - Ht(PhCH-NPh) - Ht(PHCH-CHPh) - 7.6; AA tit - Ht(azaAr) 

- Ht(Ar) - 7.6). pyridine is as stable as benzene (AA Ht = - 0.1). The azatropylium cation 1. however, is signifl- 

cantly less stable than the tropyliwn cation (AA HI = 10.7). All the same, 1 as a FhWcd system is more stable 

than its open-chain analogue. and safts wtth this ‘ammaW cation are expected to be fairty stable. Predictions 

as to the influence of a ring nitrogen atom on the stability of cations of the attylic type can also be made on the 

basis of their charge distribution. As the charge density at C-2 of the atlyt cation is zero (HMO, cf. table 1) a 

nitrogen alom at this position does not change the energy of the x-electron system. The situation is different, 

however, with the tropylium cation. Here. all ring positlone are poslUvely charged and a nitrogen atom 

Table 1 Charge densities (HMO) 

R2)&-&NR2 
I 

l 22; ‘*226 

R2N+!+"R2 

$)DuScatedtoProfeeeorEdwardC.Tayforontf~occaebn of hia 65th bfrthdy. 

3X% 



3310 S. BAroR1 Cl at. 

therefore destabilizes the x-electron system. By virtue of their amino groups. 1.3diaminoaUyl cations, the so- 

celled vfnamidinium satts. have a partial negative charge at C-2. Thus, a nitrogen atom at this position b sup 

posed to stabilize the x-electron system. In 1 .%Saminotropylium cations the charge den&y at C2 b zero and 

2.7dfaminoazatropyflum cations are therefore expected to have roughly the same sfabflity as their carbon 

anabgues. Surpdsin(ffy. neither azatropyfium nor aminoazatropyllum salts have been prepared so far. The 

onfy indfa~tbn for amtropylbm fona has been found IA me mw speufa of 1-4mthyusoqdnd8w~. P-&y- 

3H-azeplnyl-3carboxamldes2 and some phenyl arides and anilines.s.4 

Tropylium salts can be readily prepared by dehydrogenatbn of tropylideness Thus, arepines. In partraW 

denvatives wfth ebctron-releasing substituents. am supposed to be comrertibfe to azatropylium sab by way 

of oxidation. 2-DWylunfno(anflino~3H-az~ have been prepared through thermofysis or phototysb of 

aryl azfdes In the presence of secondq amfnes or anlllne~ts and through reductbn of nitrosobenrene14 or 

nltrobenrenes15 with phosphanes in the presence of secondary amines. Since these methods have several 

disadvantages we have employed the following reaction sequence. 2-n-Butoxy-3H-azepine 2. readily 

available from nitrobenzeno wfth trl -wne and n-butand In hfgh ybtdle, reacts wfth secondary 

c I-N 
OBu(nl 

ANN 

emines to produce the amlnwepines 3 in &I-90% yields (spect~ data of new compounds cf. Tabfe 

2). Only 3b has been prepaW before by another methodt~. 

2 can also be used as startfng materfal br the preparatbn of some further azepine derfvattves. Brfef heating 

with anthranilic acfd (Niementowski reaction 1 ‘.l*) or 3-amlnoP-napMhob a&f to 120 “c (150 “C) gives rise 

to the quinazoffne derivatlvea 4 and 5. re@eW&y.The reaction of 2 with active methyfene compounds (ma- 

1 
NC-CM,-COzft 
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bnonitrfb. ethyl cyam~~M@e, Smethyf-lphenyf-~pymxobnr) prwidee the rnUhytene-azepfnee 6.7.10. 

Ashanudmof enednosl* Uu oignd of H-7 In the JH-NM bprdra of 7 and 10 q3peu u doum of 
doubbte.Thetrpoc@a~thepr~0fhy&qenbondaaain&amfnoscryY#, ?QZ’ mcrybldot7 

is rather low. ft can be imQmveCf from 11% to !%X by using 2-amino3H~uepbe (8)‘s ae SoninQ meterfat. 

Dimedaro.rrtriah~‘tnaolr#h2,cwa~kclDndensed~h8torib#lO.T~NwoyIInh~lO 

upons&ylationt~thrp30~un12w)lichaenk~pranrbrdU1(3veIhlurgl~~~ll. 

When 2 is heated tih 2-aminobenzothiazofes, the yelow imines 13 are famed. The afkyfatbn of 13 wifh 

a,R:H Lz !A 

b R.OMt 

trtmethyloxonium tetraftuoroborate yields the yefbw azacyatine dye 14. 

The aminoazepines 3at when lreated with trityltetra!luorobor8te (cf. preparation of carbenium telratluoro- 

boratess.ss-2s) deliver salts 22 of azanorcaradfenes 21 instead of 2-aminoazatropytium bells \8. The tfi- 

NMR spectra of 22 are consistent with structures 15 and 22; however. the signafa al 36.81.36.29 and 19.63 

in the 1%NMR spectrum of 22c agree only wflh 22. Obviousfyy, 3 is attached by me ebctrophile at C-6 to 

give 15 which suhsequentty rearranges through deprotonation and reprotonatbn of 18 to 17 which in turn 

gives rise to 18. 

When the salts 22 are treated with potassium carbonate in acetone. the 7.amino-3 trityMf-azepines 20 

are obtained in high yields. In contrast to 22. the aranorcaradienes 21 formed from 22 rearrange spon- 

taneously to 20. The lH-NMR and 1%NMR spectm of 20 show each onty one high-field signal indicating 

the absence of 21 at room temperature 

22 are the first derivatives of 2-azanorcamcMnes. &Azanorcaradbnes have been detected by Sauera as 

valence isomers of 4H-arepines. On treatment of 20 with te~~~~~ add. 22 is reformed. This reaction 

coufd occur either via N-protonation of 20 and subsequent rearrangement of the azepfnium satt so fomted or 

vta protonation of a small eq#ibrtum concontmtfon of 21. The tad thaf me WiNMR 8igneb ol C-2 and C-4 

R.t&.El 

It1 I?1 
?3 at.of.ct 
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in 2or experfenca an upMMhlft Q kmr temgerafurea (35 *C: 6 I tob.14.80.12; - 40 “c; 6 I 8647.6616 

(tn COCf~COsoO 1:l)) whereas the other cdgnab refnaln 08sentMy unchanged h In favor 04 the Leconct 
pcmlblllty. A dmHu pbonemenon ha8 been obaewd w&h ~~o~i~u~t~~n~.27 fho reaction of 

2ob,c with trtafkybxontum telrafluoroboratea yiefds N-afkyf-2-azonk-norcarru5ene salta 23. 

Attempts to trxq 21 wfth 45enoghlteo IplIed. Wannfng of 20 wfth or whhout dbnophiles in polar sotvents 

(autos) fumishea 2-8rnl~-l~~-~~~ 19 in high yiekfa. Thls rearrangement ia typical for aze- 

pines.2aso 

The high reactivity of the 6-position of 3 offers the possibility to prepare aminoarepines with electron-relea- 

sing substiluents at this position which could be easier to oxidize than 3. Dimeth~methytttiosulfonium tetra- 

fluoroborale31.~ can be used lo synlhesire methylthio dertvatives of electron-nch aromatlcf?) and heteroaro- 

matic compounds.~ The nedion of 3 with thk reagent pmvfdea 6-methylthio-2-am~o-3H-a;teplnium 

+ 
VO, 

4r 

* 

m,ceer,* 

n&8 

salts 24 in good ylefds. lt Is remarkable that the azepinlum salts 24, In contrast to 17. show no tendency to 

rearrange to azonia-norcaradienes (cf. 22). The crystalline safts 24 are stable whereas the corresponding 

bases 25 are yellow oils which decompose on dtstillatfon and become dark when exposed to air. 

The cycfovokammogram of 25a (16s M solution in acetonttrile t 0. I M tetraethylammonium tetrafluorobo- 

rate, Pt elMrode) features two irreversible waves at 058 and 0.90 V (vs. AgMgCI). The first wave can be 

assigned to the fomu!tion of the unstabte radical cation 27, the second one to the formation of the dilation 26 

that could be deprotonated to the azepinyl cation 28. Thii mechanism is supported by the fact that solutions 

of 25 In diibromethane turn deep green upon addition of trttyl tetraftuoroborate or nitrosyt tetrafluoroborate. 

The colour fadea slowty and work-up fumkhes the salts 24. The formation of 24 c8n be rationatired as a re- 

suft either of the decomposition of 27 or a reactlon of 28 with 25 or the solvent. The oxidation of azadithiaful- 

vafenes with bromine or tetracyanoqulnodimethane (TCNC) gives rise to protonated starting materials too.35 

The reaction of 25a wfth TCNQ takes the sama oourse as that with trityl tetrafluoroborate. Instead of a salt 

of 28 the ‘normal” deep Mue salt 29 Is produced. 29 is also obtalned when 241 is combined with lithium 

TCNO. 

2,6-B~-~~~hi~3~~e~~ (31) ls structuralfy m&ted lo 25. fl can be obtafned by way of alkylation of 

the thione 34 (cf. akytabon of ~.7-frimethyl-a2rpine-2-thione3s) whkh in turn Is formed when the salts 24 

are treated wtth hydrogen suffbdepyrtdine. 

Whereas the read&n8 Ot 20 wfth tetraffuorobodc a&f or t~~~oxo~urn tetrafkmroborates give rise to 2- 
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azonia-norcaradienet 22 and 23, respedfvefy. by way of N-af!@#ion, 2(k behaves 8d, M enamine fn reac- 
tions v&h diazonium and dthiotium salts. Treatment of 2Qa wtth 4-rnethoxy and 4-rMo-benzene terafluoro- 

borate. respectMy, in dichioromethane solu6on In the presence of triothyfarnino provW8 efter work-up the 

yellow 3-azetropone hydrazone derivatives 32 that are in fact azatropokrne derrvatives. 

2-~thylthi~i,3-~hio~~Uum rnath~~~~te 3’ also attacks C6 of 20# to give the aolorfess adduct 33 th8t 

on heatin of its acetonitrile sobtion with a catalytic amount of tetraftuoroboric acid furntahes the pale yeWw 
azaheptafulvene derivative 34. 

Table 2 Spectrorcopfc drt8 ot 3-t. Q-14, 19, 20, 22-25, 29-34 

A: W-NMR (60 MHz; CD&?) [a @pm)]; 8: 0C-NMR (20 MHz; CDCIJ) [a #pm)], C IR (KBr) (v (cm-t)]. 

0 UUvfS 04zcr2) &nw. m). (4 rfl 

3a: 

3c: 

3d: 

4: 

5: 
6: 

7: 

9: 

10: 

A: i .83 fmc; 4 f-f. NCH$&), 2.62 (d. J - 8 Hz: 2 H. H-3). 3.40 (mc; 4 ii, NC&CHp). 5.17 (dd. J =6&J - 
8Hr;lH,H~4).5.TO(dd.J-BHr.J~8Hr;t H,H-6),6.27(dd,J-6Hr.J~8Hr:tH.H-5).7.t1 (d.J- 
8 Hz; 1 H, H-7). C (neat): 2960, 2860, 1555, 1500. 0: 270 (sh, 3.73). 300 (3.89). 

A: 2.62 (d. J - 8 HZ; 2 H. H-3). 3.33 (mc; 4 H. NCH2),3.70 (mc; 4 H. OCHs), $10 (q, J = 8 Hz; 1 H. H-4). 
5.70 fdd. J = 6 Hz. J - 8 Hz; 1 H. H-6). 6.30 (dd, J - 6 Hz, J = 8 Hz; i H. H-5). 7. TO (d, J - 6 Hz: i H. H-7). 
C(film): 2955, 2660. 1563, 1501. D. 275 (sh, 3.71). 302 (3.92). 
A: 2.66 (d, J- 8 Hz;4 f-f, H-3). 3.38 (s; 8 H. NCti2). 5.13 (q, J= 8 Hz; 2 H. H-4), 5.88(&f. J-6 Hz. J-8 
Hz; 2 H, H-6). 6.40 (dd. J- 6 Hz. J= 6 Hz: 2 H. H-5). 7.00 (d, J- 8 Hz; 2 H. H-7). C(neat): 3020. 2660. 
1576. fJ : 295 (3.94). 
A: 3.38 (d. J - 7 Hz; 2 H. H.6). 6.13 (mc; 3 H. H-3 - H+), 7.45 (mc; 4 H. Art+. H-2). 8.25 (d, J. 8 Hz; t H. 
K13). C: 1690. 1595. D. 263 (4.07). 265 (3.95). 332 (3.83). 
0 (DMF): 275 (4.59). 316 (3.90). 332 (3.90). 374 (3.62). 395 (sh. 3.48). 
A (DM!SO-d&DCI3)~ 3.00 (d. J - 8 Hz; 2 H, H-3). 5.30 (q. J- 8 Hz; 1 H. H-4). 5.90 (CM, JI 6 Hr. Jr 
8 Hz; 1 H, H-5). 6.25 (dd. J= 6 Hz, JP 8 Hz; 1 H. H-5). 6.50 (d. J I 8 Xz; t H, H-7). C 3220,2220.2200. 
1610. 
A: 1.45 (t. J - 7 Hz; 3 H, OCH$&f. 3.10 (d. J - 8 Hz; 2 H, H-3). 4.25 (q. J = 7 Hz; 2 H. OC&CH3). 5.65 
(q. J = 8 Hz; 1 H. H-4). 5.95 (dd. J - 6 Hz. J = 6 Hz; 1 H. H-6). 6.50 (dd. J - 6 Hz. 3 I 8 Hz; 1 H. H-5), 6.76 
fdd. J-4Ht. J-8Hr;l H.H-7). 11 13(sbr;l H.NH). C3195,2215.2202. 1669. 1606. 0:325(4.29). 
A: 1.05 (s; 6 H. C&), 2.36 (s; 4 H. CH2), 3.45 (d. J- 7 Hz; 2 H, H-3). 5.63 (mc; 1 H. H-4). 6.30 (mc; 2 H, 
H-5.6).6.63(mc:i H,H-7). i2.i5(sbr. 1 H.NH). C3436, 1637, 1574. fI:250(4.06),265(sh,3.93), 
342 (4.23). 
A:2.46 fs;3H.CH3)3.25(d. J- 7Hr,2H,K3), 5.6O(dt. J= 7Hr. J-8Hz: 1 H.H-4),6.01 (cid, JIW~HZ, 
J-6Hz;i H.Hb).S.33(dd.J=8Hz. J-6Hz; t H,H-5).6.65(&S. J=IHr,J=7Hz;l H,H-7),7.X). 
7.95 (2 mc; 5 H. AI-H). 12.58 (s br; 1 H. NH). C: 3420, 1618. 1570. D. 250 (4(.27). 345 (4.21). 
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32e 

321: 

33: 

34: 

A: 1.67 (mc; 4 H. NCH&&). 3.54 (mc; 4 H. NCH2). 3.73 (s; 3 H. CCHJ). 5.67 (cf. J - 11 Hz; 1 H. H-5). 
6.13(d../- 11 Hz; 1 H. H-47).6.66(mc;4H.C&CCH$. 7.16(mc; 16H.Ph3C.H-7). 8124.63, 
25.98 (mc; RICH&f+). 47.92.4995 (rbc; NC+). 56.67 (q; CCH$64.15 (8; m. 111.22 (W; C4). 
114.52 (d; s&o). 114.77 (d: &$+&C&m). 125.70 (d; CPft3-p). 127.46 (d; CPf@-rn,L 127.79 
(8; C6). 13?.06 (d; CPh3-o). 136.21 (8; &ff&CHs-i). 136.51 (d; C-5). 136.78 (B; w&ct+p). 
143.21 (d; C-7h 145.96 (s; CPtb-i). 148.81 (3; C-3). 154.06 (s; C-2). C 3060.3060.3020.2960.2660. 0 
(CHCXJ): 310 (4.22). 370; (CF-): 332 (4.01) 416 (4.01). 
A (Cm: 1.93 (mc; 4 H. NC-). 3.50 (mc; 4 H.MC&), S.oS(s; 2 H. H-4.5). 7.20 (mc; 
17 H, CPhJ, C&m). 7.99 (d. J = 12 Hz; 2 H. CaNa-0). D (CtfCts): 306 (4.06). 404 (4.26); 
(CFJc&H): 275 (sh), 363 (4.51). 
A (DMSC&t): 1.96 (mc; 4 fi, NC&C&), 2.35 (8; 3 H. SC+fs). 3.43 (8; 7 H, SC&C&, Ct-fsSoI). 3.56. 
460(mc;4H,NCf+).467(d;J~10Hz;1 H.H3).5.59(t.J-10Hz;l H,H-4).6.12(d.J-10Hz;lH. 
H-5). 6.44 (rnc; 1 H. H-7). 7.25 (mc; 15 H. CPh$. 
A (CFsC&H): 2.13 (s br; 4 H, NCH&). 3.63 (s br ; 6 H. NCY, SCh), 5.95 (a; 2 H. H-3.4). 
6.44 (d, J- 4 Hz; 1 H. H-7). 7.26 (mc; 15 H. CPh$. 7.91 (d. JL 4Hr; 1 H, NH). B(DMSC-d& 24.44 (1: 
NCH&i~). 49.22 (1: NC&?). 50.96 (1; SCH27). 63.27 (s; C.Phs). 106.77 (5; C-3). 127.66 (d; CPhj-m). 
130.30 (d; CF’hs-0). 132.03 (d; C-7), 135.66 (8; C-67). 143.72 (s; CPhs-I). 151.05 (8; C&S). 163.66 (8; 
C-2?). c: 3060,3650.3020.297tl. 2920.2870. 1635. 1610. 1590. 1550. 1496.1440, 1060. D(CH&N): 
262 (4.29). 310 (4.07). 

Exporlmontrl 

‘H NMR spectra were measured on Vafian EM 360 and Bruker WP 60 spectrometers, lsC NMR spectra on 
a Sruker WP 60 spectrometer (ff4S as intemd standard). IA spectra were &temrlnOd dn Perkin-Elmer 125 
and 157 spechophotometefs and UVNIS spectra on a Zeiss spectromelef DMR 10. Efectmchemicd oxtdaion 
were performed with a Btoanafy&al Sysleme Cydfc Voftammeler W 1 B Mttfng pdrrte were determtned on 
a Bi)chi SMP-20 apparatus and nre uncorrected. 

General proaduro for the prapamtlon of l mtnoazoptnos 3. 3a: A mixture of 16.52 g (100 mmd) of 
P-n-butoxy-3H-azepine (2) and 33.4 ml (400 mmd) of pyrrotidlne was reftuxed for 6 h. the excess pyrrdbdine 
then removed by &fillation and the residue distilled (Vlgwux column). k was analyzed as the OxalatO. 
Gonoral procedure for the preparation of urptnoqulnrrollnor 4, 5. 4: A mixture of 0.63 g (5 
mmol) of 2 and 0.66 g (5 mmd) of anfhranftic acid were heated for 30 mln to 120°C (1 h to 150% foe S). the 
product after cooling triturated mth ether, the r&due ftttered off and recrystellized from ethyl acetate 

2-Dlcyrnomethylono-1,2-dlhydro-3H-rroplno (6): 3 24 g (20 mmol) ot 2 and 1.22 g (20 mmol) of 
malononitrile were heated br 1 h to 150% and the n-butanol foned during the time &stilled off. The brown 
product was triturated with ether, the residue fiftered off and reuyst&red from Mhyl acetate. 
General prOCOdUr0 for the pmparatfon of methykneuqt&ex 7, 9, 10. 7: 1.62 g (10 mmot) of 2 or 
1.06 g (10 mmol) of P-amino-3H-arepine (8). 1.06 g (10 mmot) of ethyl cyanoacetate and 0.2 ml (1.4 mmot) of 
triethylamine were reftuxed In 30 mf of totuene for 12 h. The preci@tate was fittered off (10) or the mixture was 
stripped of solvent under reduced pressure and the residue purified through cotumn chromatography on 
silica gel (eluent CH2Cl2). 
2-(S-Ethoxy-3-moth~l~ben~lpyrazol-Cyl)-lH*,3H-rx~lnlum totrafhtoroborato (12): To the 
solution of 2.65 g (10 mmof) of 10 in 50 ml of anhydrous CH&l2 were added 1.9 g (10 mmot) of triethybxo- 
nium tetrafluoroborate. After 3 h at room temperature the mixture was stripped of solvent under reduced 
pressure and the residue recrystatlized from ethanol. 
2-(5-Ethoxy-3-methyl-l-phenylpyrrrol~-yl)-3H-azeplne (11): The solution of 1.91 g (5 mmol) of 12 
in 30 ml of CH2CI2 was edded to the solution of 1.27 g of am dih- ale in 15 mt of water. The 
Organic hyer was separated and the water layer extracted twice with each 20 ml of CH2C12. The combined 
organic phases were dried over Na2SO4. fiftered. the sotvent removed in vacua and the residue recrystallized 
from cyclohexane. 
2-(2-Bonrothlrrolyllmlno)-1,2-dlhydro-3H-rtoplne (13r): A mixture of 1.62 g (10 mmol) of 2 and 
1.5 g (10 mmol) of P-aminobenzolhiazole was heated for 1 h to 160-160%. The black tarry product was ex- 
tracted with hot n-heptane; upon cooling, yellow crystats separated. 
2-(3-Methyl-2-~nxothluolyllmlno)-l,2~hydro-3H-rreplnlum tetrafluoroborrto (lrr): To the 
solution of 1.2 g (5 mmol) of 13a in 30 ml of CHzCl2 was added 0.74 g (5 mmol) of trimethyloxonium tetra- 
fIUOrObOGMe. When after 12 h at room temperalure ether was added to the mixture. yettow crystats separated. 
General procedure for the proprratlon of 24n-2H*-norcrredlonlum totrrfluoroborrtos 22. 
ne: TO the slurry of 16.5 g (50 mmol) of trityt tetrafboroborate in 50 mt of anhydrous CH$& was added the 
solution of 6.11 Q (50 mod) 0th in 100 ml of anhydrous CH2ClR. After 24 h at room temperature the mixture 
was stripped of sotvent under reduced pressure. The brown oity residue solidified after edding i-propanol and 
a little ether. 
Gonorrl proceduro for tho proparatlon of 7-amino-3-trltyl-3H-•zoplnos 20. 2ga: 4.92 g (lo 
ITIRIOI) of 22r and 1.53 g (11 mmol) of K2CO3 were stirred for 3 h in 50 ml of acetone at room temperature. 
After 6fhatbn the sotvent was removed in vacua and the residue recrystatltzed from acetonibne. 
Gonoral proooduro for the proparrtlon of 2-rmtnob-trltyl-3H-rxoplnoa 1s. $91: 4.05 g (lo 
mmol) of 2Oa were re(kned for 3 h in 30 ml of anhydrous acetonitrtte. After coding the pro&u aystatllred 
General proooduro for the proparrtlon of 2-rlltyt-2-ua-norcrrrdlonlum totrafluoroborrtos 
23. 23cO: TO the solution of 2.1 g (5 mmol) of 2Oc in 30 ml of anhydrous CH2Cl2 was added 0.74 Q (5 mmot) 
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trim6thyloXOnium tetradUWobQfate. After standing for 12 h at room temperature. followed by addition of ether. 
UystaJs separated t&U c&d be be reuystalJJred from acetonitrilelethyf acetata 
G4nerri p?oceduto for tho prePoratIon ot 2.amino-(cmothyithio-lW,3ti-sxepintum tetra- 
HUOrO~ 24. 248: @To 1.96 g (10 mmol) of ~methyl~thy~hio~lfonium tetreftuomborate wspended 
in 30 ml of Rnhy&M# C&Cl2 was added dmpwbe at 0% the solution of 1.62 g (10 mmof) of 3a in 20 ml of 
anhydrous CiifiI2. After dnlng the mixture for 3 h al room temperature lhe sokent was removed in vacua 
and the brown sotld recrystallized twice from CH$i$ether. b) To 1.65 g (5 mmol) a! trityJ tetratQ&roborate 
suspended In 20 mi of anhydmus Cf+&cZ was added dmpwise 1.04 g (5 mmol) of 2% diwoJvOa h $0 ml of 
anhydrous CH$12. During the addition of 2Sa the mixture beceme a deep green sotutbn. After ad&g ether 
to the solution. 0.9 g (61%) colorless platelets separated. 
Genef8i prooedute for ths pr~pU8tion ot 2-amino-S-m4thyithfo-3ti-az~ptnes 25. 368: To the 
sotution of 1.48 g (5 mmol) of 24a In CH$& was added the soWon d 1.38 g (10 mmof) of K2CO9 in 20 ml 
of water and the mixture stirred for 1 h. The organic layer was separated, dried over MgsO4. UJtered and the 
sokent removed In vacua. The remeinirrg yeftow dl decomposed on distillation. 
2-Pyrrotidino-g-~tRyi~~o-~~+,3H-~x~pi~um 7,7,8,8-totr~cyonoqu~nod~mothon~do (29): a) 
1.02 g (5 rnmoI) d TCNQ and 1 .&I g (5 mmoJ} of 2k wero refluxed for 10 min in 30 ml of an- aceto. 
nitrile; during the t&me a deep green sdution was formed. When after cooling ether was added, blue-black 
needtes sepemad. b) The solution of 0.29 g (1 mmol) of 248 in 10 ml of acetonitrile was b&M to the 
solution of 0.21 g (1 mmol) of LJ+ TCNQ in 10 ml of water. The deep Mue predpitate was fJ&ered off and 
rectystathred from acetonitrJle/elher. 
6-Methylthlo-l,2-dlhydro-3tl-aropin-2-thiono (30): Into the solution of 3.12 g (10 mmol) of 24c in 25 
ml of anhydrous pyrkfine was passed ti2S for 3 h and then the solvent removed at 50% in vacua. The resi- 
due was dJssoJved in CH2CI2 end the sdution extracted with 0.5 N HCI. The organic phase was dried over 
MgSO4. fJltr8ted. the solvent removed In vacua end the yellow-brown residue recrystallized from tolueneln- 
hexane. 
2,CBls+nothyithia-3%uo ptno (31): 1.3 g 7.5 mmol) of 30, 1.47 g (10 mmoJ) of methyl Jo&de and 1.65 
g (12 mmoJ) of r<zcoj were s$fred for 3 h in 30 ml of acetone at room remperature. After f~ratkm the sotvent 
was removed In vacua and the residue subjected to KUgeJmhr distiUation. 
2-Pyrrolldlno-6-trltyl-szspln-3-one p-mothoxyphonylhydrmzone (320): To Ihe stirring sdulion of 
0.2 g (0.5 mmd) of 201 and 0.07 ml (0.5 mmol) of t~ethylamine in 5 ml of CJi&t2 was added a solution of 
0.11 g (0.5 mmoJ) of 4-methoxybenrenedianium wlr8HWR3bOr8te in 10 mi aCetOnllril0 St room temperature. 
After 4 h the eotvenf wee removed in VBCUO, the residue dia6otved in a littfe WC13 and the so&on piWed 
through a column ol silica gei, saturated with ethyl -tare. The first fraction was s-rated. evaporated to 
dryness 8rtd the refiidua recryataJJked from l th~~ether. 
2-Pyrrolidlno-6-trl~I-azopln-3-ono pnltrophenylhydrrrono (321): To the stirring solution of 0.2 g 
(0.5 mmol) of 2ge and 0.07 ml (0.5 mmd) of triethylamine in 5 ml CH$I2 was added the solution of 0.12 g 

10.5 mmolf of 4-~tro~zen~i~onium telralluoro~rate in 10 ml of acetonrtnle at room temperature. The 
red-brown solution was kept for 48 h at room temperature, atier Mich II was flltered and the orange-yellow 
crystals recryslallized from cftJor0form/acetonitrile. 
2-Pyrroffdino-8-trityi-3-(1-methytthio-l,3-dithlolrn-1-yi)-1H+,3H.areplnium methylruitete 
(33): 0.14 g (1 mmol) of 1,3+dJthioJan-2-thione were heated with 0.15 g (1 mmol) of dimethyl s&fate for 5 min 
lo 90 “c and the ax&d mixlure added to the stirring solulion nf 0.4 g (1 mmof) of 2Oa in 10 ml of anhydrous 
acetonJtrJJe Crystals which has been formed after 4 h were filtered o!f and recrystallized from acefonifrifel- 
ether. 
2-Pyrrolldtno-3-fl,~dithloi8nyl-2-idan)-6-trltyt-lH+,,3H-rraplntum tetraftuoroborato (34): To 
the solution of 0.2 g (0.3 mmol) of 33 in 2 ml of acetonltrile were added 3 drops 01 a 64% solution of 
tetraftuoroboric a&d In ether. The mixture was then reftuxed for 10 min. cooled and the crysk?ts Jittered off 
which were formed 8fter addition of 3 ml of ether. 

Table 3 Yields, melting polntr and l lotnentai rnalyus of 3-7, 9-14, 19, 20, 22-25, 29-34 

mdecuiar fomnfe 
elemental 8naJysls. C H N 

calodffounb 

3a 2+yroJJdJno-3H-azepJrn+ 14.5 (89) bp 9@95 (0.1 Torr) C12H14N2 (162.2) 
74.03 8.70 17.27174.26 8.82 17.08 

3b 2-Pi~~no-3H-~~ne 13.3 (75) bp 139-144 (12 
Ton). lit.15 bp 114- 
116 (0.7 Ton) 

3c 2-Morphollno-3H-azepne 14.5 (81) bp 127-130 (0.01 CgHlrN20,C&H204 (167.3) 
Ton) 53.73 6.01 10.44 153.82 6.30 10.25 

3d N.N’-Bis-(3H-azepin-2-yl)- 0.85 (65) 163-164 C16H20N4 (268.4) 
piperazine 71.61 7.51 x).88 171.59 7.42 20.90 

4 6H-Azepino(2, t -b)qulnezo- 0.6 (52) 1385139.5 C13HloN20 (210.2) 
lin-12-one Ibs(g, w 74.27 4.79 13.33 I 73.85 4.82 13.30 

5 6X-AzepJno(P,l a)anra(g)- 0.9 (78) 178-l 79 Cl$f12N20 (260.3) 
qulnazolin-14-one I#0, nkses JOWI 78.44 4.65 10.76 178.48 4.79 10.84 

8 - 1.9 (71) 195-196 (dec.) CsHeN3 (157.2) 
W4. W-81 68.78 449 26.?3/68.77 4.59 26.47 
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7 

9 

10 

11 

12 

138 

13b 

14r 

14b 

191 

19b 

19c 

20a 

20b 

2oc 

220 

22b 

22c 

2380 

23af 

23ce 

248 

24b 

24c 

258 

25b 

25c 

29 

30 

Z-2-(Cyenosthoxyczubonyl- 0.2 (10) 74-75 
methylen)- 1,2dHsydrw3H- 1.1 (53) 

=epme lhw -1 
2-(4,4dkne(ty+2,tWoxo- 0.81 (35) 113-l 16 
cydohexyWene)-1.2-dihydro- 
3H-atepkwi (neasosj 
2-(SMethy%S-oxo-l+henyI-2- 1.6 (62) 140-141 
ovrazolin-4-vlidon8MWaze- 

1.1 (75) 73.575 
~nredlrs) 

2.5 (65) 158-159 

lYeno*, M@sl 
0.9 (38) 128-129 

lr* -1 
2-(6.Methoxy-2-benzothia- 1.1 (41) 100-101 
zolylimino)-1.2dihydro3H- 
arepine I* f-g-1 

1.3 (76) 184-185 
(dafh+Lna rtwnbs] 
2-(3.Methyl-6-methox-2- 1.3 (70) 182.5-183.5 
benzothiazolimino)-1.2dL 
hydro-3H-azepinium letrafluoro- 
borate Idark+ow mombr] 
2-Pvrrolidino-6-trityl-3H-azepine 2.9 (73) 235-237 

Iti-. - 
2-Piperidino-6-lrilyl-3H-azepine 3.2 (77) 224-225 

3.1 (75) 227-229 

3.5 (87) 152-l 53 

3.4 (81) 151-152 

3.5 (83) 153-154 

20.6 (83) 277-279 

21.5 (86) 250-252 

19.5 (78) 225.228 (dec.) 

0.26 (51) 204-206 

PJWP av-4 
2-Morpholino-6-trityKiH- 
azepine Ibwga nedbaj 
7.Pyrrolidino-3-tntyl-3H- 
azepine lbeqo noodbr] 
7-Piperidino-3-trityl-3H- 
azepine (brw cfysw 
7-Morpholino-3-trityl-3H- 
azepine [bege cryslats] 

3~Pyrrolldmo-7-lrilyl-2-aza- 
2H+-norcaradienlum telra- 
fluoroborate lbekge powder] 
3-Piperidino-7-trityl-2-aza- 
2H+-norcaradienium telra- 
fluorohorate fbeige crystals] 
3-Morpholino.7-lriIyl-2-aza- 
PH+-norcaradiemum telra- 
lluoroborate [betgo ctystrcs] 
2-Methyl-3-pyrrolidino-7-frilyl- 
P-aza-norcaradlenium tetm- 
fluoroborate Icocorcaas mombs] 
2-Elhyl-3-Wrrolidino-7-trityl- 
P-aza-norcaradienwm tetra- 
fluoroborate Iuwtesa morq 
2-Methyl-3-morpholino-7-trityl- 
2-aza-norcaradienium tetra- 
Huoroborate thorgo mows] 
2-Pyrrolidino-6-methylthio- 
1 H+.3Hazepinium tetra- 
fluoroborafe I- W-W 
2-Piperidino-6-melhylthio- 

1 H+.3H-azepinium tetrafluoro- 
borate ~corcnoss pbwets] 
2-Morpholino-6-melhyllhio- 
1 H*.3Wazepinium telrafluoro- 
borate (- prarcmsj 
2-Pyrrolidlno-6-melhylthio-3H- 
arepine IPJI Y.M otrl 
2-Piperidino-6-melhylthio-3H- 
azepine lprrr yekw oiq 
2-Morpholino-6-methylthio-3H- 

a-p-IWJW-4 

0.4 (77) 218-226 

1.9 (71) 171-173 

1.6 (54) 176-177 

1.4 (45) 157-157.5 

1.9 (61) 160-161 

0.9 (87) 

1.05 (94) 

0.95 (81) 

0.9 (43) 202 (dec.) 

1.5 (87) 135-136 

cllh2N202 (x4.2) 
64.69 5.92 13.71 164.90 5.86 13.58 

CtrhsNOn (231.3) 
72.70 7.41 668172.87 7.56 6.12 

Clti~lsNgC (265.3) 
72.44 7.56 15.84 I 72.48 7.61 15.92 

CteHlgNnC (293.4) 
73.70 6.53 14.32 173.57 6.33 14.92 

ClgH&F4Ng0 (381.2) 
56.72 5.29 11.02155.61 5.41 11.07 

ClgHllNgS (241.3) 
64.47 4.59 17.41 164.65 4.75 17.44 

ClrH13N~0S (271.3) 
81.97 4.83 15.49161:74 4.88 15.27 

CIIHI~BFINJS (343.2) 
49.00 4.11 12.25148.73 4.18 12.30 

ClgHleBF4Ng0S (372.2) 
48.28 4.32 ll.27 147.85 4.37 11.04 

CggHggNg (404.6) 
86.09 6.98 663185.57 6.91 7.06 

C#g& (418.6) 
86.08 7.22 6.69186.27 7.18 6.72 

C&W&C (420.6) 
82.82 6.71 666182.34 6.85 6.76 

W2eN2 (4846) 
88.08 6.98 893185.68 7.12 7.28 

Cg&$Jg (416.6) 
86.08 7.22 6.69 / 86.02 7.39 6.83 

CggHggNgO (420.6) 
82.82 6.71 6.66183.05 6.79 6.61 

CggHggBF4Ng (492.4) 
70 59 5.94 5.69 170.59 5.75 6.09 

CgoH31BF4Ng (506.4) 
71.16 6.17 5.53170.93 6.18 5.32 

CggHgg8F4NgO (508.5) 
68.50 5.75 5.53167.89 5.66 5.49 

CgoHglBF4Ng (506.4) 
71.15 6.17 5.53170.97 5.96 5.45 

CglHggBF4Ng (520.4) 
71.54 6.39 5.38171.81 6.30 5.72 

CgoHgrBF4NgCI (522.4) 
68.98 5.98 5.36 169.07 6.22 5.44 

CllHl7BF4NgS (296.1) 
44.82 5.79 9.4614483 5.73 9.23 

ClgHlgBF4NgS (310.8) 
46.47 6.17 9.03 146.25 6.12 9.26 

CjlHl7BF4NgOS (312.1) 
42.33 5.49 8.97 142.26 5.53 8.96 

CggHalNeS (413.5) 
66.81 5.12 2632166.93 5.36 20.20 

C7HgNSg (171.3) 



4909 5.30 a.faJ49.39 5.12 7.90 
0.9 (65) bp 150 (0.01 Ton) C&t rNS2 W5.3) 

51.56 5.96 7.66 152.36 6.03 7.70 
0.1 (37) ia7-166 r&H&Q0 (533.6) 

80.28 6.36 10.4Off9.73 6.34 10.53 
0.1 (36) 235-236 CssHs1NsOZ (553.7) 

75.93 5.64 12.65t 75.51 5.64 12.72 
0.44 (66) 221-222 C34Hd204S4(667.OI 

61.23 5.74 4.2016136 5.73 4.14 
0.15 (84) 273274 C32H31 BF4NzS2 (594.6) 

6464 5.26 4.71 164.93 5.25 4.65. 
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