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Reaction of 1,2,3,4-tetrahydroquinoline with l-chloro-2,3-epoxypropane afforded 1-(3-chloro
-2-hydroxypropyl)-1,2,3,4-tetrahydroquinoline (lIb) which was thermolabile and on heating 
in vacuo was converted into 2,3,6,7-tetrahydro-IH,5H-benzoW]quinolizin-2-01 (lb). This com
pound reacted with acetic anhydride and p-toluenesulfonyl chloride to give 2-acetoxy-2,3,6,7-
-tetrahydro-IH,5H-benzo[ii]quinolizine (Ie) and 2-(p-toluenesulfonyloxy)-2,3,6,7-tetrahydro-
-lH,5H-benzoW]quinolizine (ld), respectively. N,N-Bis(3-chloro-2-hydroxypropyl)aniline (II/b) 
on heating gave a mixture of ciJ'- and trans-2,3,6,7-tetrahydro-IH,5H-benzo[ii]quinolizine-2,6-
diols (Ie). The corresponding 4-methoxyaniline derivative afforded analogously a mixture of cis
and trans-9-methoxy-2,3,6,7-tetrahydro-IH,5H-benzoW]quinol izine-2,6-diols (If). Dehydration 
with potassium hydroxide converted the diols Ie into IH,7H-benzoW]quinolizine (VIa), the 
diols If into 9-methoxy-IH,7H-benzo[ijJquinolizine (VIb). Treatment of Ib with phosphorus 
pentoxide led to 2,3,6,7-tetrahydro-IH,5H-benzo[ijJquinolizine (julolidine, Ia). 

Some derivatives of 1,2,3,4-tetrahydroquinoline represent (besides N,N-disubstituted 
anilines) suitable starting compounds for the synthesis of partially reduced benzo[ij]
quinolizines. Of hydroxy derivatives of 2,3,6,7-tetrahydro-lH,5H-benzo[ij]quino
lizine (julolidine; Ia) which have been the subject of our synthetic studies, only the 
8-hydroxy 1, 2,6-dihydroxy-9-phenyl and 2,6-dihydroxy-9-methyl derivatives2 are 
known as yet. About one hundred years ago Reissert3 used for the at that time un
known 3H,5H-benzo[ij]quinolizine (IV) the name julol; this was later changed 
by Mann and Smith4 to juline. However, neither this parent compound nor the isomeric 
IH,5H-benzo[ij]quinolizine (V) nor 1 H, 7 H-benzo[ij]quinolizine (VI (/) have been 
described so far. 

Trying to reproduce the describeds preparation of 1-(2,3-epoxypropyl)-1,2,3,4-
-tetrahydroquinoline (lla) from 1,2,3,4-tetrahydroquinoline and l-chloro-2,3-epoxy
propane we found that the reaction product was not the desired epoxy derivative lla 
but 1-(3-chloro-2-hydroxypropyl)-1,2,3,4-tetrahydroquinoline (Ilb) as shown by the 
1 H NMR and mass spectra. The reaction thus proceeds in the same way as with ani
line and its derivatives6 •7 • The obtained product Ilb was thermolabile and on heating 
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in vacuo lost hydrogen chloride under formation of 2,3,6,7-tetrahydro-lH,5H
-benzo[ij]quinolizin-2-01 (Ib) which was identified by lH NMR and mass spectro
scopy. The alcohol Ib was not stable at room temperature when exposed to the air 
and light and, like julolidine (I a) itself, it was slowly converted into a red polymeric 
compound. However, on storage in a brown bottle at -19°C, the compound re
mained unchanged for several weeks. Reaction of the alcohol I b with acetic anhydride 
in pyridine gave liquid 2-acetoxy-2,3,6,7-tetrahydro-lH,5H-benzo[ij]quinolizine (Ie), 
treatment of Ib with p-toluenesulfonyl chloride in pyridine gave crystalline 2-(p
-toluenesulfonyloxy )-2,3,6, 7-tetrahydro-lH,5H -benzo[ i j ]quinolizine (I d). 

la, Rl = R2 = R3 = H 
Ib; Rl = OH, R2 = R3 = H 
Ie; Rl = OCOCH3, R Z = R3 = H 
Id; Rl = OTs, R2 = R3 = H 
Ie; Rl = R2 = OH, R3 = H 
If; Rl = R2 = OH, R3 = OCH3 

ex) 
I 

R 

J/a; R = CHz CH-CH2 
"-/ o 

Reaction of the alcohol Ib with phosphorus pentoxide in toluene afforded julolidine 
(Ia) in 50% yield. The formation of this reduced base may be explained by dis
proportionation of the primary dehydration product under simultaneous formation 
of benzoquinolizinium phosphate. Similar disproportionation reactions of substituted 
I-methyl-l,2-dihydro- and 1,4-dihydroquinolines induced by polyphosphoric acid 
are known 8 •9 • 

2,3,6,7-Tetrahydro-l H,5H-benzo[iJ]quinolizine-2,6-diols (I e) were prepared by re
action of aniline and l-chloro-2,3-epoxypropane. This reaction is known to give 
the corresponding monosubstituted10-1 2 (IlIa) or disubstituted6 ,7 (IlIb) aniline. 
An experiment at 40°C afforded, after column chromatography, crystalline N-(3-
-chloro-2-hydroxypropyl)aniline (III a), previously described1o - 12 as an unstable 
brown oil. In our hands, the pure compound remained unchanged for several months 
when stored in the dark. 

The disubstituted anilineIIlb was best prepared from aniline and l-chloro-2,3-epoxy
propane in ethanoJ7. The literature6 reports (without further evidence) two different 
isomers, m.p. 94°C and 91'5°C, which were separated by many crystallizations, 
whereas Hrehorowicz 7 neglected the isomerism and described a single reaction product 

Collection Czechoslovak Chern. Commun. [Vol. 50] [1985] 



1050 SilMnkova, Trika, Vlkova, Ferles : 

melting at 92-93°e. The IH NMR and 13e NMR spectra showed that the mentioned 
reaction gave a mixture of two diastereoisomers from which we obtained by repeated 
crystallization an isomer of m.p. 91- 92°C. The attempted purification of the second 
isomer by column chromatography or crystallization was unsuccessful. The presence 
of other possible structures, considered in ref. 6 , can be excluded on the basis of the 
tabulated 13e NMR shift increments together with the signal assignment by the 
APT technique23. 

lIla; Rl = CH2 CHCH2 CI, R2 = R3 = H 

I 
OH 

[lIb, Rl = R2 = CH2 CHCH2 CI, R3 = H 
I 

OH 

IV 

lIfe; Rl = R2 = CH2 CHCH2 CI, R3 = OCH3 

I 
OH 

Y 

RWII ~ N 

~ 

Yla; R- H 
Y/b; R-OCHJ 

Heating of the substituted aniline IIlb in vacuo to 180°C (bath temperature) 
brought about evolution of hydrogen chloride. The reaction gave a mixture of two 
compounds which, according to the mass, IH NMR and 13e NMR spectra, were 
cis- and trans-2,3,6, 7-tetrahydro-1H,5H-benzo[iJ]quinolizine-2,6-diols (Ie). The 
reaction took place within a narrow temperature range, batches of more than 1 g 
gave lower yields. Therefore, we carried out the cyclization according to the method 
used for the preparation of 3-hydroxy-1,2,3,4-tetrahydroquinoline and its deriva
tives13•14. The aniline IIlb was heated in bromobenzene in the presence of equimole
cular amount of N,N-diethylaniline. This method gave much higher yields than the 
direct heating, however, no increase in the yield was observed in the preparation of Iv 
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Analogously, treatment of 4-methoxyaniline with l-chloro-2,3-epoxypropane 
afforded N,N-bis(3-chloro-2-hydroxypropyl)-4-methoxyaniline15 (IIIc) which, ac
cording to the 13C NMR spectrum, was a mixture of diastereoisomers with one 
isomer strongly predominating. In boiling bromo benzene, this mixture gave cis
and tra ns-9-methoxy-2,3,6, 7-tetrahydro-IH ,5H -benzo[ i j]quinolizine-2,6-diols (If). 

Both the diol mixtures Ie and If were dehydrated analogously as described16 

for l-methyl-3-hydroxy-l,2,3,4-tetrahydroquinoline. On heating with solid potassium 
hydroxide in vacuo to 180 - 200°C, the diollf was dehydrated and afforded 9-metho
xy-lH,7H-benzo[ij]quinolizine (Vlb) which was unstable and turned dark on expo
sure to the air; in nitrogen atmosphere at -18°C it decomposed within 2 - 3 hours. 

When the diol Ie was dehydrated under the same conditions as the 9-methoxy 
derivative If, the product was contaminated with the starting compound. Good 
results were obtained when working under less diminished pressure which allowed 
to obtain the dehydration temperature without distillation of the starting diol. 
The arising IH,7H-benzo[ij]quinolizine(VIa) was even less stable than the 9-methoxy 
derivative VI b (it immediately turned brown on the air) and could be handled only 
under nitrogen. The instability of the bases VI resembles the behaviour of I-methyl
-1,4-dihydroquinoline and their lH NMR spectra confirm the assumed structure. 
The chemical shifts of 1 H protons as well as coupling constants are in an excellent 
agreement with data published for I-methyl-l,4-dihydroquinoline17 -:Zo which are 
considered typical and sufficiently reliable for distinguishing between the 1,2- and 
1,4-dihydro forms. 

EXPERIMENTAL 

The temperature data are uncorrected. Infrared spectra were measured on a Perkin Elmer 325 
spectrophotometer in chloroform or tetrachloromethane; the absorption maxima are given 
in cm - J. J H NMR Spectra were taken on a Varian XL-100-15 instrument (100'} MHz) at 35°C, 
13C NMR spectra were obtained with a Tesla 567 (25'14 MHz) spectrometer. The chemical 
shifts are given in (j (ppm) relative to tetramethylsilane and coupling constants in Hz. Mass 
spectra were measured on a Gas Chromatograph-Mass Spectrometer type 9000 LKB (Stockholm) 
and on an AEI MS 902 S instrument (direct inlet). The ions are given in m/z (relative intensity, 
%). Thin-layer chromatography was performed on Silufol UV 254 sheets (silica gel Silpearl, 
containing a luminiscent indicator on aluminium foil, binder starch), detection with a Uni
versal-UV-Lampe Camag (Muttenz, Switzerland) at 254 and 366 nm, or with iodine vapours. 

1-( 3-Chloro-2-hydroxypropyl)-} ,2,3,4-tetrahydroquinoline (lIb) 

A stirred mixture of 1,2,3,4-tetrahydroquinoline21 (6'6 g; 0·05 mol), l-chloro-2,3-epoxypropane 
(9'3 g; 0·10 mol) and water (0·25 ml) was heated to 55-65°C for 8 h. After removal of the un
reacted l-chloro-2,3-epoxypropane by distillation in vacuo, the residue was mixed with water 
(10 ml), saturated potassium hydroxide solution was added, and the solution was extracted 
three times with dichloromethane. The combined organic extracts were dried over magnesium 
sulfate and the solvent was removed in vacuo (maximum bath temperature 55°C), affording 
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8'9 g (79%) of a crude product which decomposed on attempted distillation. According to thin
-layer chromatography (benzene-methanol 95: 5), the reaction product was contaminated 
with other compounds and therefore a part was purified on a silica gel column. The obtained 
lib was a colourless viscous liquid, turning brown on the air. IH NMR Spectrum (0, C2HCI3): 

6'82-7,08 and 6'68 (2 m, 4 H) aromatic H; 3·94-4·22 (m, 1 H) CH-O; 3,50- 3'72 (m, 2 H) 
CH2CI; 3'10- 3·46 (m, 4 H) 2 X CH2N; 2·74 (t, 2 H, J = 6) H at C(4) of the heterocyclic ring; 
2·57 (d, 1 H, J = 5) O-H; 1,76-2'06 (m, 2 H) H at C(3) of the heterocyclic ring. IR Spectrum 
(CHCI3 , em-I): 3580 v(OH, free), 3 490 v(OH bonded). Mass spectrum (m/z; reI. intensity, %): 
225 (M t) (9), 146 (M t -CHOHCH2Ci) (100). 

2,3,6,7-Tetrahydro-IH,5H-benzo[ii]quinolizin-2-01 (lb) 

A stirred mixture of 1,2,3,4-tetrahydroquinoline (5 g; 38 mmol), l-chloro-2,3-epoxypropane 
(6'9 g; 75 mmol) and water (0,18 ml) was heated to 60-75°C for 7h. After this time, thin-layer 
chromatography showed that all 1 ,2,3,4-tetrahydroquinoline had reacted. The unreacted I-chloro
-2,3-epoxypropane was distilled off under reduced pressure and the residue was heated in vacuo 
to 190°C, At this temperature rapid evolution of hydrogen chloride occurred. After 15 min, the 
dark reaction mixture was cooled, diluted with water, made alkaline with 40% sodium hydroxide 
and extracted three times with dichloromethane. The organic layer was dried over magnesium 
sulfate, taken down and the residue distilled, affording 2,8 g (39%) of a liquid, b.p. 109-11O°C/I'3 
Pa, which solidified on standing overnight in a refrigerator. Two crystallizations from pentane 
gave the product lb, m.p. 59'5-60°C, unstable on exposure to air and light. For C12H IS NO 
(189'3) calculated: 76'16% C, 7'99% H, 7'40% N; found: 76·13% C, 7'96% H, 7'68% N. IH NMR 
Spectrum (0, C2HCI 3 ): 6'69-6,86 and 6·42-6'66 (2 m, 3 H) H aromatic; 4·16 (bm, I H) CH-O; 
3'00-3,22 (m, 4 H) Hat C(3) and C(S); 2'90-3'00 and 2,64-2'88 (2m,4 H) H at C(1) and C(7); 
2'42 (s, I H) O-H; 1-84-2'14 (m, 2 H) H at C(6)' IR Spectrum (CHCI3 , cm- I ): 3540, v(OH 
free); 3620 v(OH bonded). Mass spectrum (m/z, reI. intensity, %): 189 (M t) (100); 188 (M: -1) 
(52), 170 (M: -19) (34). 2,3,6,7-Tetrahydro-IH,5H-benzo[ii]quinolizin-2·0I, hydrochloride m.p. 
152-158°C (acetone-2-propanol 4: I). For CI2 H 16 CINO (225,7) calculated: 63'85% C, 7'14%H, 
15'71% CI, 6'21% N; found: 63'63% C, 7'28% H, 15'52% CI, 6'30% N. IH NMR Spectrum 
(J, hexadeuteriodimethyl sulfoxide): 6'68-7'00 (m, 3 H) aromatic H; 4,13 (bm, I H) CH-O; 
3'12-3,42 (m, 4 H) Hat C(3) and C(S); 2'46-3'12 (m, 5 H) 4 H at C(I) and C(7)' O-H; 1·80 to 
2'14 (m, 2 H) 2 H at C(6)' 

2-Acetoxy-2,3,6, 7-tetrahydro-IH,5H-benzo[ij]quinolizine (Ie) 

A mixture of lb (0'2 g; 1·1 mmol), pyridine (0'6 ml) and acetic anhydride (0'4 g; 4·2 mmol) 
was set aside at room temperature for two days. Pyridine and the unreacted acetic anhydride 
were removed in vacuo and the residue was distilled to give 0'15 g (61 %) of a yellow viscous liquid, 
b.p. 106-109°C/2'6 Pa, unstable on exposure to the air. For Cl4Hl7N02 (231'2) calculated: 
72·70% C, 7'41/~ H, 6'06% N; found: 72'95% C, 7'24% H, 6'23% N. IH NMR Spectrum (0, 
C2HCi 3): 6,70-6'90 and 6,40-6'64 (2 m, 3 H) aromatic H; 5'06-5'38 (m, 1 H) H at C(2); 
2'64-3'44 (m, 8 H) H at C(l)' C(3)' C(S)' C(7); 1,82-2,16 (m, 5 H) 2 Hat C(6) and CH3CO. 
Mass spectrum (m/z, reI. intensity, %): 231 (M"!') (23); 171 (M: -CH3COOH) (28); 170 (100). 

2-(p-Toluenesulf ony loxy)-2, 3,6, 7 -tetrahydro-I H, 5H -benzo[ii]q ui nolizine (ld) 

p-Toluenesulfonyl chloride (1'05 g; 5·5 mmol) was added to a solution of Ilia (l g; 5'3 mmol) 
in pyridine (1 ml). After standing at room temperature in the dark for 3 days, water (30 ml) was 
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added, followed by an excess of saturated solution of sodium hydrogen carbonate. The mixture 
was extracted with ether (3 X 15 ml), the ethereal layer was washed with water, dried over magne
sium sulfate and taken down. The residue was mixed with cyclohexane, affording 1·3 g (72%) 
of the p-toluenesulfonate Id which was twice crystallized from cyclohexane. Yield 1·1 g of the 
product m.p. 87-87·5°C. For C I9H 21 N03S (343·4) calculated: 66·45% C, 6·16% H, 4·08% N, 
9·33% S; found: 66·72~{. C, 6·14% H, 3-84% N, 9·66% S. 

Reaction of Ib with Phosphorus Pentoxide 

A solution of Ib (I g; 5·3 mmol) in toluene (5 ml) was added dropwise to a boiling suspension 
of phosphorus pentoxide (10 g) in toluene (20 ml). After boiling for 30 min, the solvent was 
distilled off, the residue heated to 150- 160°C for 2· 5 h and decomposed with ice. Traces of toluene 
were removed by steam-distillation, the residue was made alkaline with 40% sodium hydroxide, 
extracted with dichloromethane (4 X) and the extract dried over magnesium sulfate. The solvent 
was removed by distillation leaving a red residue (0·45 g; 49·5%). Purification by chromato
graphy on a column of silica gel in benzene afforded an oil which solidified on standing in a re
frigerator. According to the IH NMR, IR and mass spectra, the product was identical with la 

prepared by the described procedure22 . 

N-(3-Chloro-2-hydroxypropyl)aniline (IlIa) 

A mixture of aniline (2·5 g; 27 mmol) and l-chloro-2,3-epoxypropane (10 g; 0·11 mol) was 
kept at 40'C for 16 h. The unreacted l-chloro-2,3-epoxypropane was distilled off at 55°C (bath) 
and 1· 3 kPa. Thin-layer chromatography in benzene revealed that the yellow residue (6· 7 g) 
was a mixture of compounds. A part of this mixture (2·1 g) was chromatographed on a col umn 
of silica gel (benzene and benzene with 4% of ethyl acetate) affording 0·85 g (40%) of lIla, m.p. 
38·5 -- 39·5°C (pentane). The literature1 0 -12 reports this compound as an oil, solidifying at -lo°C 
and decomposing on attempted distillation. For C9 H 12CINO (185·6) calculated: 58·22% C, 
6·51% H, 19·09% CI, 7·54% N; found: 58·44% C, 6·50% H, 18·85% CI, 7·42% N. IH NMR 
Spectrum (0, C2 HCl3): 7·00-7·26 (m, 2 H) H at c(3)l and C(5) of the aromatic nucleus; 
6·50-6·75 (m, 3 H) H at C (2 )' C(4) and C(6) of the aromatic nucleus; 3·86-4·09 (m, 1 H) CH-O; 
3·56- 3·60 (d, J = 4, 2 H) CH2CI; 3·02-3·40 (m, 4 H) N-CH2' NH, OH, after shaking with 
2H20 only 2 H. JR Spectrum (CHCI3, cm -I): 3 590 v(OH); 3430 v(NH). Picrate: m.p. 170 to 
172"C (ethanol), ref. lo states m.p. 174°C, ref. 13 171-174°C. 

Further chromatographic fractions gave 1·17 g (56%) of a compound, m.p. 58-75°C, which 
on crystallization from cyclohexane melted at 72- S2°C. Its 1 H NMR spectrum was identical 
with that of the mixture of stereoisomeric ani lines 1I1b. 

N, N -Bis(3-chloro-2-hydroxypropyl)aniline (llIb) 

The title compound (17·4 g; 42%) was prepared from aniline (13·9 g; 0·15 mol) and I-chloro
-2,3-epoxypropane (30·4 g; 0·33 mol) in ethanol (15 ml) as described in the literature l2 . The 
product was separated by repeated crystallization into two portions: a) isomer A, m.p. 91- 92°C, 
homogeneous according to 13C NMR spectrum; and b) a mixture of diastereoisomers A and B 
(2: 1, 13C NMR), melting at 63- 64°C. Isomer A: 1 H NMR spectrum (0, C 2 HCI3): 7·09-7·27 
(m,2 H) H at C(3) and C(5) of the aromatic nucleus; 6·55-6·77 (m, 3 H) H at C(2)' C(4) and C(6) 
of the aromatic nucleus; 4·66 (s, 2 H) 2 X OH, temperature dependent; 4·12 (bm, 2 H) 2 X CHO; 
3·46 (d, J = 4, 4 H) 2 X CH2Cl. 13C NMR Spectrum (0, C 2 HCI3): 46·6 CH2 CI, 57·S CH2 N; 
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69·4 CH-O; 112'7C(2) aromatic; 117'6 C(4) aromatic; 129·5 C(3) aromatic. 13C NMR Spectrum 
of the isomer B (after subtraction of the spectrum of A) (c>, C2HCI3): 47·2 (CH2C1; 55'9 CH2N; 
69·0 CH-O; 114·4 C(2) aromatic; 118·5 C(4) aromatic; 129·5 C(3) aromatic; 148·4 CO) aromatic. 
IR Spectrum (CHCl3, cm -1): 3 580 v(OH free); 3 370 v(OH bonded). 

N ,N-Bis( 3-chloro-2-hydroxypropyl )-4-methoxyaniline (lIIc) 

This compound was prepared in the same way as described for IIlb; m.p. III-112°C (reported IS 
m.p. 109-111°C). According to 13C NMR spectrum, the product was a 9: I mixture of two 
isomers. 1 H NMR Spectrum (c>, C1HCI3): 6'61- 6'84 (m, 4 H) H of aromatic ring; 4'04 (bm, 
2 H) 2 X CH-O; 3'72 (s, 3 H) O-CH3; 3·48 (d, J = 4) 2 X N-CH1; 2'98- 3'96 (m) 2 X 
X CH1-C1 and 2 X OH (2'98-4'04 15 H total). 13C NMR Spectrum of the predominating 
isomer (c>, C2HCI3): 47·1 CH2CI; 55'9 CH30; 58·7 CH1N; 69·7 CH-O; 115'3 and 116·9 C(2)' 
C(3)' C(5)' C(6) of aromatic nucleus; 153'5 C(4) aromatic. 

cis- and tran.I-9-Methoxy-2,3 ,6, 7-tetrahydro-llf,5 H-benzo[ij]q uinolizine-2,6-diols (If) 

A solution of IlIe (10 g; 32 mmol) and N,N-diethylaniline (8'9 g; 64 mmol) in bromobenzene 
(400 ml) was refluxed for 40 h. After cooling, the reaction mixture was shaken with 5% HCI 
(130 ml), the aqueous layer was extracted with benzene, made alkaline with 40% sodium hydroxide 
and N,N-diethylaniline was extracted with benzene. The aqueous layer was continuously extract
ed for 25 h, the ethereal extract was dried over magnesium sulfate and taken down. The obtained 
yellow crystals (4' 35 g; 57%), m.p. 142-148°C, were a mixture of cis- and trans-If (thin-layer 
chromatography in benzene-methanol 9: 1). 1 H NMR Spectrum (c>, hexadeuteriodimethyl 
sulfoxide): 6·26 (s, 2 H) H of aromatic nucleus; 4'8 (2 H 2 A OH) the shape and position of the 
signal are concentration and temperature dependent; 3·90 (bm, 2 H) 2 X CHO; 3'52 (s, 3 H) 
O-CH3; 2'30-3,21 (m, 8 H) H at C(l)' C(3)' C(5)' C(7)' 13C NMR Spectrum (c>, DMSO-d6): 
isomer A (more populated): 37·0 C(l)' C(7); 55'3 CH30; 56'9 C(3)' C(S); 63·0 C(Z), C(6); 113'1 
C(8)' C(IO); 121'3 CpOa)' Cpa); 135'9 C(10b); 151·2 C(9)' Isomer B (minor amount): 36'5 C(l)' 
C(7); 55'3 CH 30; 56'3 C(3)' C(5); 62·7 C(2)' C(b); 113·1 C(8J' C(10); 120'8 Cpa)' C(10a); 135'9 
C(10b); 150'9 C(9)' IR Spectrum (KBr pellet, cm-- 1): 3320 v(OH bonded). Mass spectrum (m/z, 
relative intensity, %): 235 (M'!') (78), 220 (M'!' -15) (100). For C 13 H I7 N03 (235'3) calculated: 
66'36% C, 7'28% H, 5'95% N; found: 66'67% C, 7·56% H, 6'20% N. Attempted chromatographic 
separation of the mixture on a column of silica gel resulted in decomposition of the material. 

cis- and trans-2,3,6, 7-Tetrahydro-I H,5H-benzo[ij]quinolizine-2,6-diols (Ie) 

Analogously to the preparation of If, compound IlIb (5·56 g; 0'02 mol) was treated with N,N-di
ethylaniline (5'96 g; 0'04 mol) in bromobenzene (400 ml), affording a mixture of diols Ie(l'87 g; 
45/~), m.p. 136-142"C. For C 12H IS NOz (205'2) calculated: 70'22% C, 7'37% H, 6'82% N; 
found: 70'15% C, 7'36/~ H, 6'82% N. IH NMR Spectrum (J, hexadeuteriodimethyl sulfoxide): 
6·60 (d, J = 6,2 H) H at C(8) and C( 10); 6,20- 6·42 (m, 1 H) H at C(9); 4'8 (bm, 2 H) temperature 
dependent, 2 X O-H; 3'65-4'04 (bm, 2 H) CH-O; 2'36- 3·20 (m, 8 H) H at C(l)' C(3), C(S)' 
C(7)' It Spectrum (KBr pellet): 3 280 cm -1 v(OH bonded). Mass spectrum (m/z, relative intensity, 
%): 205 (M'!') (100), 204 (M'!' -I) (14),186 (M '!' -19) (36). l3 C NMR Spectrum (C>, hexadeuterio
dimethyl sulfoxide): isomer A (principal isomer): 36'6 C(l)' C(7); 56'4 C(3)' C(S); 62·7 C(l)' C(6); 
11(',2 C(9); 119'4 C(7a,IOa), 127'3 C(8)' C(10); 141·4 C(10b)' Isomer B (minor isomer): 36·2 C(l)' 
C(7); 56'0 C(3)' C(S); 62·4 C(2)' C(6); 115·7 C(9); 119'0 C(7a)' C(10a); 127·2 C(8)' C(10); 141'3 

C(IOb)' 
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9-Methoxy-IH,7H-benzoW]quinolizine (VIb) 

A mixture of If (0'50 g; 2 mmol) and finely ground potassium hydroxide (0·5 g) was heated 
at 1'3 Pa. A greenish liquid distilled at bath temperature 180-200°e. It solidified on cooling 
to give 0'28 g (66%) of yellow-green crystals, m.p. 42-46°C, relatively stable in a nitrogen atmo
sphere but rapidly turning dark on exposure to air, even at -18°e. For C13H13NO (199'3) 
calculated: 78'36% C, 6'58% H, 7'03% N; found: 78'27% C, 6·74% H, 6'81% N. IH NMR 
Spectrum (,5, deuteriochloroform): 3'46- 3·52 (m, 4 H) H at C(l) and C(7); 3'70 (s, 3 H) OCH3; 
4·50 (dt, '2.3 = '5.6 .-. 8, '1.2 = J6 •7 = 4,2 H) H at C(2)' C(6); 5'96 (dt, J2 •3 = '5,6 = 8, 
'1,3' '5.7= 2,2 H) H at C(3)' C(5); 6'33 (s, 2 H) H aromatic at C(8) and C(10)' IR Spectrum 
(CCI4 . em·· 1): 1 670 v(C=C). 

IJI,7J1-Benzo[ij]quinolizine (VIa) 

A mixture of Ie (0,20 g; 0'97 mmol) and ground potassium hydroxide (0'6 g) was heated at 1'6 
kPa. At bath temperature 190-205°C a compound distilled which solidified immediately on the 
cooling finger to a bright yellow-crystalline compound, m.p. 48-50°C (] 15 mg; 70%). The pro
duct turned rapidly brown on the air. No elemental analysis was obtained since the product decom
posed during the weighing. IH NMR Spectrum (0, C2HCI3): 3·54 (m, 4 H) H at C(I)' C(7); 

4·58 (dt, '2.3 = '5.6 = 8, J I •2 = J6 ,7 = 4, 2 H) H at C(2)' C(6); 5'94 (dt, '2.3 = '5.6 = 8, 
'1.3 = '5.7 = 2,2 H) H at C(3), C(5); 6'62-6'90 (m, 3 H) H aromatic at C(8). C(9)' C(10)' 
IR Spectrum (CCI4 • em -1): I 670 v(C=C). 
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