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Abstract - The 4.5-bridged pyrrol-2,3-diones 3, obtained from cyclo- 
condensation reactions of the N,N-disubstituted hydrazones 2 and oxalyl 

dichloride, can be rearranqed into the corresponding diaza[n.3.31 

propellanes - 4 via a therma.Lly initiated w - i n d o l i z a t i o n  process. 

Their molecular structure .is confirmed with aid of an X-ray structure 

determination of and chemical degradation reactions leading to the 

tetracyclic indole systems 5. 

The skeleton of diaza[n.3.3]propellimes is found in alkaloides of the Echitamin- 

type3, in particularly named "Echibolines" by Fritz et a1. 4 .  A similar compound 

was described by Gilchrist et a1.' A few years ago. we found, that diazaLn.3.31 

propellanes in principle can be seen as stable intermediates of the -- 
indolization process, bearing the B-nitrogen still fixed within the molecule. 

They are prepared by thermolysis of suitable sbstituted pyrrol-2.3-dione derivatives 

as reported 10 years ago2'6. Now we tried to check the scope and limitations of 

this particular indolization reaction and to confirm the constitution and steric 

properties of those propellanes wit11 aid of an X-ray study. 

The synthesis starts from the N,N-disubstituted hydrazones 2 of the corresponding 

bicyclic ketones 1, which are cyclized to the tricyclic pyrroldiones 2 using 

oxalyl chloride in 40-608 yields (exception & : 7% yield). The hydrazones 2 are 

easily obtained by simple condensation reactions of the ketones 1 and the asym. 

disubstituted hydrazines (R = Ph or Me): &, and are crystalline products 

(yields 70-30%). and 2 are characterized as liquids, purified by column 



chromatography (yields 6045%). while 2 and Zf without isolation in sit" are 
cyclized as crude liquids to give the corresponding pyrroldiones 2 and 21 

7 8 respectively. Surprisingly from all hydrazones 2 only 2 and 3 were mentioned in 

the literature but without giving experimental details. From the ir and 'H nmr 

spectroscopic data 2 are found to exist in the hydrazone form of the possible 
tautomeric equilibrium at ZO'C and in solution (CDC13). The downfield shift 

(6 8.0 - 8.5 ppm) of the o-proton of the aromatic ring obviously is due to the 
anisotropic effect of the C=N double bond, which is well known from the 

9 corresponding ketones . 
The red coloured tricyclic pyrrol-2,3-dione derivatives 2 in general are 

characterized by their ir spectroscopic data compared with those of various similar 

derivatives1' thus indicating their structural analogy: Strong absorption bands in 

the 1760 - 1770, 1680 - 1700 and 1580 - 1600 cm-' region (KBr) are found with all 

compounds showing this pyrroldione moiety. A 13c nmr spectrum of was taken as 

an example and compared with 13c nmr data of several other analogues. The 

assignement of the signals from chemical shift values and long range coupling 

constants again confirm the structural proposal of 2 (see Table I). 10-12 

Table 1. - 13c N m  chemical shifts, signal Splitting and coupling constants of 

ring carbons of several pyrrol-2,3-diones (in d6-DMSO) : 

Compound C-2 C-3 C-4 C-5 
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@p 
N X 0  

Ph- N / 

1 140 '~  

Xylene 

The pyrrol-2.3-diones 3 (except g)  are rearranged into the corresponding yellow 

coloured diazapropellanes 4 by simple heating in boiling xylene (30-45 min). After 

cooling down to room temperature pure 4 precipitate from the reaction mixture. 
Elucidation of the molecular skeletons of 4 is based on an X-ray structure 

determination of +. (Figure 1 ) .  



Figure 1. Molecule of &with the numbering of the atoms corresponding to Tables 2 

and 3; solid circles are nitrogens, hatched circles are oxygens, and 

open circles are carbons. 

4a crystallizes monoclinically in space group P 2,/n (Nr. 14) with a = 1211,3(4), - 
0 b = 1332.7(4), c = 1009.4(3) pm and b = 95.97(2) . The calculated crystal density 

of 1.313 g . ~ m - ~  indicates that 4 molecules form the unit cell. All atomic para- 

meters, bond lengths and angles can be depicted from Tables 3 and 4, the numbering 

of atoms from Figure 1. Most bond lengths are within the expected regions, the 

central ~ ( 1 7 )  - C(9) bond is slightly lengthened (158.4 pm) 14. A projection 

along this bond (Figure 2 )  shows the interplanar angles and the deviations of 

planarity in the ring systems forming the propeller. In the crystal the molecules 

are associated via N(19)-H....0(200) hydrogen bridge bindings as shown from the 

stereo view of the unit cell (Figure 3). The heavy atom - heavy atom distance of 
282 pm shows the expected value. 15 
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Figure  2 .  - m n - P r o j e c t i o n  of 5 along C ( 1 7 ) - C ( 9 )  

Figure  3 .  - Ste reograph ic  p r o j e c t i o n  of t h e  u n i t  c e l l .  

- 4 8 3 -  



Based on this X-ray structure determination of $ the assignment of all ir, 

'H-nmr and 13c-nmr spectroscopic data of the diazapropellanes 4 is easy and 
clearly shows the structural analogy of all compounds 4 : In particular, the 
ir absorption bands of 4a-q are nearly identical (3200-3050, 1760-1765 und 1710- 

1720 cm-'1, in the 13c Nmr spectrum of fi signals at 6 61 and 88 ppm (central 
sp3 - carbons), 162 ppm (Lactam-carbonyl) and 21x3 ppm (C=O) are in good agreement 
with the corresponding data of a quite similar diazapropellane (62.5, 89.4, 157.5 

and 194.1 ppm). 2 

Concerning the reaction mechanism of the rearrangement 3 + 4 a close connexion to 
the mechanism of the thermically initiated Fischer - Indole synthesis is evident. 16 

TO prove if in fact a [3,3] sigmatropic shift is involved in the new C-C bond 

formation, KIE - experiments should be helpful. 17 

Hydrolysis of the diazapropellanes 4. - As expected from earlier results 2,lOb 

hydrolysis of 4 with alkaline H202 under opening of the pyrroledione ring and 

subsequent loss of the NH-CO-CO - moiety gives the tetracyclic indole derivatives 
5 in moderate yields (30% - 50%). which in an independent way can easily by - 

+ 
synthesized from H - catalysed Fischer indole synthesis of the corresponding 

18 
hydrazones 2. is obtained too by acidic ethanolysis of in 90% yield. , 
5e19, 5fZ0 and were known from the literatures,therefore the structural - 

assignement of all indole derivatives based on melting points, elemental analyses, 

1 ir and H-nmr spectroscopic data was easy (see  Experimental section). 

The reaction pathway 4 + 5 should include a primary attack at the aminal moiety, 
opening of the a-0x0-lactam function and oxidative decarboxylation to an 

anthranilic acid type intermediate, which then with loss of C02 and NHJ in a 

fragmentational process finally stabilizes to the indole system. This reaction 

mechanism partially agrees with the well known synthesis of anthranilic acid 

derivatives from the corresponding isatines. 
21 
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EXPERIMENTAL 

  el tin^ points were determined on a Tottoli melting point apparatus and are 

uncorrected. CWN - elemental ana.Lyses were performed on a Carlo Erba Elemental 
Analyzer Model 1106, Ir spectra were recorded on a Perkin-Elmer Model 298. 'H 

and 13c Nmr spectra were obtained either on a Varian EM 360 or Varian XL-200 

spectrometer with TMS as an internal standard. The single crystal x-ray analysis 

was carried out with a Syntex P3 four-circle diffractometer. 

Thiochroman-4-on-N,N-dipheny1hydcazone (2b) 

To a solution of 1.64 g (10 mole) 2 in 10 ml dry ethanol 1.84 g (10 mole) 

N,N-diphenylhydrazine, 0.01 ml acetic acid and 3.5 g active molecular sieve 
0 

3/4 A are added. After 48h at room temperature the molecular sieve is removed 

and the solution evaporated. The crude oily residue was then purified with aid 

of MPLC-chromatography (silicagel 60, 1 a m . ,  eluent CHC13) : 6 2.8 (m, 4H), 



6.8-7.4 (m, 13H1, 8.5 ppm (dd, lH). Anal. Calc. for CZ1Hl8N2S : C 76.32, H 5.50, 
N 8.84; Found : C 76.57, H 5.60, N 8.45. 

Chroman-4-on-N,N-diphenylhydrazone (3) 

A solution of 1.84 g (10 mole) N,N-diphenylhydrazine and 1.48 g (10 mole) & in 

10 ml ethanol and 0.01 ml acetic acid is stirred for 2Oh at room temperature. The 

so formed crystalline product is separated by suction andrecrystallized froma small 

1 amountofethanol to give 2.67 g (85%) yellow needles, mp 1 3 3 ~ ~ .  - H Nmr (CDC13) : 

6 2.4 (t, 2H), 4.1 (t, ZH), 6.8-7.5 (m, 13H), 8.4 (dd, 1H). Anal. Calc. for 

C21H18N20 : C 80.22, H 5.78, N 8.92; Found : C 80.35, H 5.77, N 8.84. 

Indan-1-on-N-methyl-N-phenylhydrazone (d) 

1.22 g (10.0 mmole) N-methyl-N-phenylhydrazine, 1.32 (10.0 mole) g and 0.01 ml 
acetic acid are dissolved in 10 ml ethanol and 3 g active molecular sieve 3/4 2 are 

added. After 48h the filtered solution is evaporated and the residue purified by 

MPLC chromatography (silicagel 60, 1 atm., eluent CHCl31 to yield 1.6 g (68%) of 

a yellow oil. - 'H Nmr (CDC13) : 6 2.8 (t, ZH), 2.9 (t, ZH), 3.2 (s, 3H), 6.8 - 
7.5 (m, 8H). 8.0 (da, lH1. Anal. Calc. for C16H16N2 : c 81.35, H 6.78, N 11.86; 

Found : C 81.15, H 6.75, N 11.98. 

A quite similar procedure as described above using 1.22 g (10 mole) N-methyl-N- 

1 
phenylhydrazine and 1.46 g (10 mmole) & yields 1.62 g (65%) of g. - H Nmr 

(CDC1 1 . 2.0 (m, 2H). 2.9 (m, ZH), 3.2 (5, 3H), 6.8-7.5 (m, 8 ~ ) ,  8.4 (dd, 1 ~ )  3 .  

Anal. Calc. for C17H18N2 : C 81.55, H 7.26, N 11.19; Found : C 81.58, H 7.36, 
N 11.34. 

Thiochroman-4-on-N-methyl-N-phenylhydrazone (3) 

A mixture of 1.64 g (10 mmole) 2, 1.22 g (10 mole) N-methyl-N-phenylhydrazine, 
0.01 ml acetic acid and 3.5 g active molecular sieve in 10 ml ethanol reacts for 

48h at 20'~. The crude precipitate together with the molecular sieve is filtered, 

dissolved in a small amount of hot ethanol, filtered again and after cooling 

0 1 
2.0 g (70%) of yellow ccloured iq can be isolated, mp 71 C. - H Nmr (CDC13) : 

6 3.0 (m, 4H), 3.2 ( s ,  3H), 6.8-7.4 (m, 8H), 8.4 (dd, 1H). - Anal. Calc. for 
C16H16N2S : C 71.60, H 6.02, N 10.44, S 11.95; Found : C 71.84, H 5.84, N 10.47, 

S 11.75. 
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A solution of 1.6 q (10 mole) la, 1.84 g (10 mole) N,N-diphenylhydrazine and 

0.01 ml acetic acid in 20 ml ethanol is stirred for 10h. After addition of 3.5 g 

active molecular sieve 3/4 2 the mixture is held at 20'~ for 2Oh. Then the 

molecular sieve is removed, the ethanol evaporated and the viscous oily residue 

dried over KOH in vacuo. To 3.1 q of this yellow oil, dissolved in 100 ml of dry 

ether, a solution of 0.9 ml oxalyldichloride in 20 ml dry ether is slowly added 

dropwise with stirring. After llh at room temperature the precipitated crude 

product is triturated with excess of CHC13. The CHC13 solution is filtered from 

little unsoluble material and evaporated to dryness. The residue is treated with 

dry ether and recrystallized from dry ethanol to yield 1.95 q (50%) red crystalls, 

mp 167'~. - Ir (KBr) : 1765, 1695, 1600 an-'. - Anal. Calc. for C25H20N202 : 

C 78.92, H 5.31, N 7.37; Found : C 79.20, H 5.59, N 7.41. 

1-Diphenylamino-4H-l-benzothiopyrano[4,3-b]pyrrol-2,3-dione (s) 
To a solution of 1.65 q in 50 ml dry ether 0.6 ml (7.0 mole) of oxalyldi- 

chloride, diluted with 20 ml dry ether, are added slowly with stirring. After 2Oh 

at room temperature the precipitate is separated by suction and recrystallized 

0 
from abs. ethanol yielding 0.67 q (60%) of red coloured crystals, mp 145 C. - 

Ir(KBr) : 1765, 1685, 1585 cm-l. - Anal. Calc. for C23H16N202S : C 71.85, H 4.20, 
N 7.29, S 8.33; Found : C 71.84, H 4.29, N 7.15, S 8.20. 

l-Diphenylamino-4H-l-benzopyrano[4,3-blpyrrol-2,3-dione (z) 
Under N2-atomsphere a solution of 0.6 rnl (7.0 mole) of oxalyl dichloride in 20 ml 

dry ether is slowly added dropwise to 1.57 q (5 mole) z, dissolved in 50 ml dry 
ether, the so formed, deeply red coloured precipitate is separated by suction 

after 5h and washed with excess of dry ether extensively. The yield is 0.13 g 

0 
(7%). mp 169 C (decamp.). - I ~ ( K H ~ )  : 1765, 1685, 1595 cm-l. - Anal. Calc. for 
C23H16N203 : C 75.00, H 4.35, N 7.61; Found : C 74.89, H 4.20, N 7.58. 

l-Methylphenylamino-3,4-dihydro-2H-indeno[1,2-b]pyrrol-2,3-dione 

Dropwise addition of 1.2 ml (14 mole) oxalyldichloride, dissolved in 20 rnl of dry 

ether, to a solution of 2.36 g (10 mole) g, in 100 ml of dry ether with stirring 

for 15h yields 2.15 g (74%) of red crystals, recrystallized from dry ethanol, 

0 mp 167 C. - Ir(KBr) : 1765, 1685, 1605 an-'. - 13c Nmr spectrum ( d 6 ~ ~ s o )  : 



6 172.5 (t), 162.9 ( s ) ,  150.5 (m), 148.5 (tl, 114.2 (t), 40.1 (ql, 30.7 (tl. - 
Anal. Calc. for C18H14N202 : C 74.46, H 4.87, N 9.65; Found : C 74.33, H 5.03, 

N 9.40. 

1-Methylphenylamino-2,3,4,5-tetrahydro-benz[glindol-2,3-dione 

An identical experimental procedure as described above for leads to isolation 

of 1.0 g (35%) of red crystals, mp 1 5 8 ~ ~  (from ethanol). Ir(KBr) : 1765, 1700, 

1610 cm-l. - Anal. Calc. for Cl9Hl6NZO2 : C 74.97, H 5.31, N 9.21; Found : C 74.93, 
H 5.33, N 9.08. 

The identical experimental procedure as described for the synthesis of 2 (see 
above) is used with 1.6 g (10 mole) la, 1.22 g (10 mole) N-methyl-N-phenyl- 
hydrazine and 0.9 mol (10.5 mole) oxalyldichloride finally to get 1.9 g 154%) 

- 1 
3f, mp 1 7 3 ~ ~ .  - Ir(KBr) : 1760, 1695, 1605 cm . - Anal. Calc. for CZOHl8NZO2 : - 

C 75.44, H 5.71, N 8.80; Found : C 75.69, H 5.64, N 8.72. 

1-Methylphenylmino-4H-1-benzothiopyrano[4,3-blpyrrol-2,3-dione (3) 

A solution of 1.2 ml (14 mole) oxalyldichloride in 20 ml dry ether is added 

dropwise to 2.68 g (10 mole) 3, dissolved in 100 ml dry ether. Stirring for 2Oh 

gives a red precipitate which crystallizes from dry ethanol. The yield is 1.38 g 

(43%), mp 138'~. - Ir(KBr1 : 1765, 1695, 1595 cm-l. - Anal. Calc. for Cl8Hl4N2OZS : 
C 67.05, H 4.39, N 8.69, S 9.94; Found : C 66,84, H 4.57, N 8.53, S 9.75. 

Synthesis of the Diazapropellanes 4 : General Procedure 

A suspension of the appropriate amount of 2 in dry xylene (5-10 ml) is heated 

under reflux for 30-45 min. The corresponding propellane 4 either separates from 
the hot solution or is obtained after evaporating of the solvent by treating with 

dry ether and is recrystallized from ethanol. Further experimental details see 

Table 2. 
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14,15-Dio~o-12-phenyl-SH,6H,7H-7a,l2a-iminoethano-l-benz[6,7lcyclohept[1,2-b1 

indole(4a) -- 

IR(KBr) : 3200-3050, 1765, 1720 cm-I. - l~-Nmr (d6-OMSO) : 6 1.4 (m, 6H), 6.7-7.6 

(m, 13H), 11,4 ( s ,  1H). 

13,14-Dioxo-ll-phenyl-6,ll-dihydr~~-6a,lla-iminoethano-l-benzothiopyrano~4,3-bl 

indole 

IR(KBr) : 3200-3050, 1760, 1715 cm-'. - 'H-Nmr (d6-DMSO) : 6 2.8 (m, 2H), 6.3-7.7 

(m, 13H), 11.4 ( s ,  1H). 

14,15-Dioxo-12-methy1-5H,6H,7H-7a,l2a-imin~ethano-l-benzo[6,7l-cyclohept~l,2-bl 

indole(4f) -- 

IR(KBr) : 3200-3050, 1760, 1710 cm-l. - 'H-Nmr (d6-DMSO) : 6 1.4 (m, 6H), 2.3 

( s ,  3H), 6.5-7.4 (m, 8H) , 11.4 (s, 1H). - 13c-Nm, (d6-DSMO) : quarternary carbons 
at 6 200, 162, 152, 140, 137, 127, 89, 61 ppm. 

13,14-Dioxo-ll-methyl-6,l1-dihydr~I-6a,lla-iminoethano-l-benzothiopyrano~4,3-bl 

indole 

IR(KRr) : 3200-3050, 1760, 1725 cm-l. - 'H-NU (d6-DMSOI : 6 2.5 (s, 3H), 2.9 

(m, 2H), 6.4-8.0 (m, 8 H ) .  11.4 ( s ,  lH). 

X-Ray Analysis Data for 4a. - The crystallographic analysis of a yellow crystal 

(0.3x0.3x0.3 m) was performed on a Syntex P3 four-circle diffractometer with 

0 
MoKa radiation in the w-scan mode for 2 emax = 55 . The structure was solved on 
the basis of 2838 reflections (F>Ila(F)) by direct methods using SHELXTL 83 on 

the Eclipse S/250 computer. The fjnal Raniso-value was 0.043. Further details of 

Structure determination are deposj-ted at the Fachinformationszentrum Energie, 

Physik, Mathematik, D-7514 Eggenstein-1,eopoldshafen 2 (FRG). These data are 

available with quotation of the registry number CSD-52661, the authors, and the 

reference to this publication. 



Table 2. - Experimental and analytical data of 4 

A yield B mp 

0.2 g 38 0.125 g Ethanol 246'~ C25H20N202 

63% (380.371 

0.2 g & 0.100 g Ethanol 240'~ C23H16N202S 

50% (384.47) 

0.25g 2% 0.180 g Ethanol 245Oc C19H16N202 1 721 1 1 1304.371 

0.5 g 22 0.330 g Ethanol 240'~ CZOHlaN2OZ 
66% (318.40) 

0.3 g 2q 0.210 g Ethanol 2 2 0 ~ ~  C18H14N202S 

1 7 0 %  I / 1(322.401 

Elemental analysis 

C H N S  

Calc. 78.92 5.31 7.37 

Fomd 78.69 5.25 7.37 

Calc. 71.85 4.20 7.29 8.24 

Found 71.95 4.26 7.28 8.51 

Calc. 74.97 5.31 9.21 

Found 74.85 5.37 9.01 

Calc. 75.44 5.71 8.80 

Fomd 75.50 5.72 8.73 

Calc. 67.05 4.39 8.69 9.93 

Found 67.12 4.60 8.44 9.66 

A: amount of pyrroldione 2 8: recrystallized from 

Table 3. - Final atomic coordinates and thermal parameters of 5 
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Table 3. - Bond lengths and bond .angles of s. 

C l l l  - C121 \39 ,5141  (161 - C l l l  1S2.'1111 C l l O i  - C l l S l  139.5131 H I161  - C i i 6 O l  143 6 I I l  

C O I  - C l l 8 1  138.7111 C l  - 0 I52.~,141 C l l l l  - i l l 2 1  l 3B  9131 C1171 - C l l 6 1  152 . l 131  

C12! - C l l l  137.4141 C181 - C191 ~ 5 3 . l 1 3 1  L I I Z I  - C 0 3 1  131.6141 ~ 1 1 7 1  - ~ 1 1 9 1  1*8.9111 

C131 - C I * l  137.9141 C191 . C I t 0 1  $51.l3131 C I t 3 1  ~ C1141 ) 3 8  7141 9 - C 2  133.S121 

C141 - CIS1 138.5111 C l 9 1  - C l l l l  \S8.~$111 C I l 4 1  - C I I S I  139.0[31 C1201 - C I Z l I  152 4111 

CIS1 - C161 !10,5111 C191 - C l 2 l l  15Z.1131 C l l 5 1  - MI161 130,5131 C IZOI  - D l2001  122.6131 

CIS1 - C I I B I  M 1 . 1 1 3 1  C I I O I  - C I I I I  118 S t 1 1  1 W 6 1  - C I l 7 1  166.1111 C1211 - 012101 119 713) 

Synthesis of the Indoles 5. 

a) Alkaline - oxidative hydrolysis of diazapropellanes 4. - General Procedure. - 
5 ml of H202 (30%) are added in small portions to a solution of 0.1 g of 4 in 

10 ml ZN NaOH and 5 ml ethanol with stirring. After 12h at room temperature a 

precipitate is formed, which is recrystallized from ethanol/charcoal. 

12-Phenyl-5,6,7,12-tetrahydro-ben:ro[7lcyclohept[l,2-blindole (2) 

From fi, yield 0.02 g (25%), mp 91i0c. - Ir (KBr) : 1600 cm-l. - ' H - N ~  (CDC13) : 
6 2.2-2.9 (m, 6H), 6.5-7.9 (m, 13H). - Anal. Calc. for CZ3Hl9N : C 89.27, H 6.20, 
N 4.53; Found : C 89.53, H 5.94, N 4.45. 

ll-Phenyl-6,7-dihydro-benz[blindo.lo[2,3-dlthio~yrane (z) 
0 From 2, yield 0.04 g (50%), mp 113 C. - 'H-Nmr (CDC13) : 6 4.1 (s, ZHI, 6.5-7.6 

(m. 13H). - Anal. Calc. for CZ1H15NS : C 80.47, H 4.83, N 4.47, S 10.23: Found : 

C 80.52, H 4.85, N 4.44, S 10.33. 



11-Methyl-5,6-dihydro-benzo[alcarbazole(~) 

From &, yield 0.04 g (52%). mp. 133O~. - Uv-vis (MeOH) : 318 (=9621), 
245 (=11442), 212 (=12925). - l ~ - ~ m r  (CDC13) : 6 2.9 (m, 4H), 3.9 (s, 3H). 6.7-7.9 

(m, 8H). - Anal. Calc. for C17H15N : C 87.50, H 6.48, N 6.00; Found : C 87.72, 
H 6.72, N 6.11. 

12-Methyl-5,6,7,12-tetrahydro-benzo[6,7lcyclohept[l,2-blindole (XI 

From 4f, yield 0.03 g (39%), mp 121°c. - Ir(KBr) : 1570 cm-l. - l ~ - ~ m r  (CDC13) : 

6 2.2-2.9 (m, 6H), 3.8 (s, 3H), 6.7-7.7 (m, 8H) . - Rnal, Calc. for C18H,,N : 

C 87.40, H 6.94, N 5,66; Found : C 87.57, H 6.86, N 5.56. 

ll-Methyl-6,7-dihydro-benzlblindolo~2,3-dlthiopyrane ( 3 )  

From 9, yield 0.04 g (51%). mp 95Oc. - Ir (KBr) : 1570 cm-l. - '~-Nmr (CDC13) : 
6 3.8 ( s ,  3H), 4.0 (s, ZH), 6.9-7.5 (m, 8H). - Anal. Calc. for C16H13NS : C 76.45, 
H 5.22, N 5.57, S 12.76; Found : C 76.62, H 5.28, N 5.55, S 12.68. 

+ 
b) Synthesis of 5b from H -catalyzed hydrolysis of 4b 

Refluxing of 0.15 g (0.39 mole) of the propellane 5 in a mixture of 50 ml 
ethanol and 5 ml 2N HCl for 28h and subsequent evaporating of the solvent yields 

0.11 g (90%) 2, recrystallized from ethanol/charcoal. 

c) Synthesis of the indoles 5 via Fischer-indolization. - General procedure. - 

The appropriate amount of the hydrazones 2 is refluxed in 10 ml ethanol/3ml HC1 

conc. for 15-45 min. After cooling the corresponding indole 5 separates and is 

recrystallized from ethanol/charcoal. 

5b: 0.45 g 2 give 0.24 g 156%) indole 2, reaction time 45 min. - 

5e19: 0.70 g & give 0.50 g (71%) 2, reaction time 20 min. - 
%la: 0.50 g ?q give 0.37 g (79%) 3 ,  reaction time 20 min. 

18 
5-Methyl-5,6-dihydro-indeno[l,2-blindole ( z )  

0 
0.50 g 4 after 15 min yield 0.27 g (58%) z ,  mp 153 C. - Ir(KBr) : 1610 ern-'. - 
'~-Nmr ( c D c ~ ~ )  : 3.5 ( s ,  ZH), 3.9 ( s ,  3 ~ 1 ,  7.0-7.7 (m, OH). - ~nal.  calc. for 

C16H13N : C 87.62, H 5.99, N 6.39; Found : C 87.87, H 5.08, N 6.61. 
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5a: A solution of 0.9 g (5.62 mole) and 1.04 g (5.64 mole) N,N-diphenyl- - 

hydrazine in 10 ml ethanol and 0.5 ml H2S04 conc. refluxes for 10h. Most of the 

ethanol is evaporated then the oily residue crystallizes from scratching. Yield 

0.4 g (22%) from ethanol/charcoal. 

sfz0: After refluxing of 1.6 g (10 mole) If and 1.22 g (10 mole) N-methyl-N- - 

phenylhydrazine in 10 ml ethanol and 5 ml HC1 conc. for 8h and evaporation to 

dryness, the oily residue crystallizes from ethanol/charcoal. Yield 1.45 g (59%). 
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