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W. A. ZUNNEBELD’ and W. N. SPECKAMP* 
Laboratory for Organic Chemistry, University of Amsterdam, Nieuwe Achtergracht 129, Amsterdam, The 

Netherlands 

(Received &I UK 6 January 1975; Acceptedforpublicotion 19 February 1975) 

Abatraet-Benzo-[fjquinolines and benzo-[fj-isoquinolines were prepared via heterocycloaddition of N- 
butyloxycarbonylmethylenetoluene sulfonamide to a vinyl dihydronaphthalene. Structural assignments were based 
on PMR and mass spectral analysis. 13- and l4-aza-equilenines have been obtained via standard procedures starting 
from the respective-adducta. 

An attractive and frequently used method for the 
synthesis of polynucle.ar carbocyclic systems is the 
47r, + 27r, cycloaddition. While the synthetic utility of this 
method has been demonstrated abundantly over a period 
of more than 40 years, the complementary heterocyclic 
procedure in which the dienophile component has the 
imine structure still awaits development of its intrinsic 
potential as a general procedure for heterocyclic synth- 
esis.’ In this communication some observations on the 
recently described’ N-alkyloxycarbonyl-methylene sul- 
fonamides 1 are reported. 

Condensation of 1 with I-vinyl+methoxy-3.4 
dihydronaphthalene (2) at 0” gave a 3: 1 mixture of 
positional isomers 3a and 3b in quantitative yield. Upon 
carrying out the reaction at room temperature, however, 
in addition to 3a and 3b the isomerized adducts 4a and 4b 
were also found, although the combined yield of adducts 
was considerably lower. 

Most likely at higher temperature the acid catalyzed 
isomerization of the CI-CIob double bond in the initially 
formed cycloadducts and the dimerization of diene 2 are 
both competing processes. Small impurities in the imine, 
such as its hydrated form, serve as the acid catalyst for 
both side reactions as was convincingly demonstrated in 
the following way: stirring a mixture of 3s and 3h 
overnight in presence of the sulfonamide 5 gave a mixture 
of 3r, 3b, 4s and 4b. Furthermore dimerization of 2 
occurred to an appreciable extent after addition 

HH 
of 5 BuOOC-C-N-SO&C& at r.t. to a solution of 2 in 

OH’ 
benzene of about the same concentration as used in the 
cycloaddition process. 

As separation of the adducts 3a and 3b proved tedious, 
the crude mixture was treated with sodium ethoxide in 
ethanol during which process elimination of the suhinic 
acid’ residue took place. Hydrolysis of the disproportio- 
nation sensitive dihydropyridine esters (vi& inha) gave a 
mixture of pyridine carboxylic acids which could be 
readily separated via acidification to PW < 1 affording the 
acid 6r, as a crystalline solid. When the remaining solution 
was made less acidic -pi-5-the acid 6a crystaBized. 
Alternatively, separation could be effected via fractional 

*To whom all inquiries should be directed. 

crystallization from methanol, isomer 6a being virtually 
insoluble. Ester&cation of the respective acids 
(CH2NJCHIOH’ or AgLKH$ inhomogeneously) gave 
the corresponding methyl and ethyl esters 7 and 8. 

Structural proofs for the pyridine carboxylic acids 6s 
and 6h and the corresponding esters 7r and 7b were based 
on the examination of PMB and mass spectral data. In the 
PMB spectrum the pyridine protons of 6a form an AB 
quartet (CF,COOH; JH,H~ = 6.5 Hz) while for 6b and AB 
quartet (CRCOOH; JHIH,= 8.5 Hz) was found. The 
corresponding ester 7r showed also an AB quartet for HI 
and HZ (CDCI,; 8I& 759,6H2 8.50 JH,H~ = 5.0 Hz). For 7b 
HI and HZ were observed as a singlet (CIXI,; 8HHIH2 7.95) 
which upon change of solvent again gave an AB quartet 
(Cd&; JHIHI= 8eOHz). The observed J-values are in 
accord with the expected substitution pattern.6 

In addition the mass spectra of both 70 and & showed a 
characteristic fragmentation pattern which is summarized 
in Scheme 1. I)ue to the proximity of an &HZ 
substituent, hydrogen transfer to the CO group is taking 
place thus inducing a series of consecutive fragmentations 
all for which appropriate metastable peaks were found. 
The mass spectra of esters 7h and 8b showed exclusively 
the well-documented ortho fragmentation,’ Scheme 2, 
which resulted in the formation of a stable m/e = 211 
fragment. 

Via routine methods the esters 7b and 8a were 
converted to the corresponding hydroxypropionates 101 
and lob; however, attempts to hydrogenate the pyridine 
ring selectively were unsuccessful. 

The formation of both types of adducts 3a and 3b could 
be interpreted in terms of absence of major electronic 
effects in the transition state. On the other hand, both the 
diene’ as well as the imine have been shown to add in a 
regioselective manner. Formation of a major amount of 
the expected adduct 3a is in accord with predictions based 
upon the latter behaviour. A slight reversal in the mode of 
addition can be understood if steric factors, viz. a 
hindrance of the G-methylene and the ester function are 
operative. It can be demonstrated” that the importance of 
this factor is greatly determined by the size of the carbon 
substituent in the imine which in turn effectively governs 
the direction of addition. 

A second point of interest is found in a comparison of 
the yields of adducts 3a + 3b and the amount of pyridine 
carboxylic acids 6a + 6b the latter never exceeding 50% of 
the starting material thus pointing to the aforementioned 
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Scheme 1 

disproportionation of the ir&iatiy formed dihyd- 
ropyridines. A chemical proof for this process to occur is 
taken from the isolation of the amino acid II from the 
reaction mixture although its yield did not account for the 
remaining half of adduct material. Presumably other 
decomposition pathways and/or air oxidation may also 
play a role in the aromatization. 

During the treatment of C with CHZN~ a crystalline 
material was formed which upon consideration of its 
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spectraI characteristics was assigned the betaine structure 
13. Corroborative evidence was obtained via its NaBH, 
reduction to amino acid 12 which possessed spectral data 
similar in all respects to those obtained from the 
unsubstituted parent compound 11. 

LAH reduction of the mixture of 3a + 3b gave in nearly 
quantitative yield a mixture of the corresponding al- 
cohols; separation of it proved to be tedious* and while 
other approathes to this type of system were more 
convenient this route was not further pursued. 

Benw [fjquinalines and benw[fJisoquinoiines. To ob- 
tam the aza-aromatic systems 15a and 15b dehydrogena- 
tion of esters 7a and 8b was carried out. ~~0~~ 8b was 
smoothly converted into the corresponding ester I5b upon 
oxidation with !Mk/dioxane,” dehydrogenation of 7s 
under a variety of circumstances gave mixtures of 
decarboxylated product 13a and ester 1%. The difficulty 
in obtaining the aromatized system is also indicated in 
similar d~y~ophen~~ene derivatives.12 An alternative 
route was found in the reaction of 7a with two eqiv. of 
N-bromosuccinimide’3 which atTorded quantitatively the 
bromozster 14a which in turn was smoothly debromi- 
nated via hydrogenation (Pd/C-HOAc)” to 158. Evidently 
Ma is formed via aromatic bromination, bromine being 
formed upon HBr-induced decomposition of NBS. 

Both esters were converted to the corresponding 
condensation products Ma and 16b in the usuaI manner 
which upon hydrogenation (Pt-H0Acf75”/100 atm) gave 
the 11 and 14-axa-equilenines 17 and 19. In order to 
facilitate the interpretation of its PMB spectrum 17 was 
acetylated to the acetoxy-steroid 18 obtained as a single 
stereoisomer. The available PMB data-Jncuxx9 = 
4.5 Hx&o not permit a rigid conclusion on the 
stereochemistry of the compound. 

The presentfy described method can be considered as 
an attractive pathway for the synthesis of polycondensed 
heterocyclics. Further information about the scope and 
limitations of the method is given in accompanying 
papers. 

M.ps are not corrected. lR spectra were taken on a Unicam 
SP-200 as KBr tablets. The NMR spectra were determined on a 

*Separation can be effected--albeit with great loss of material- 
via treatment of the mixture with phenylisocyanate. 

k 
1% X=H R-H 
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Varian HA-100 in CUCl,, unleils otherwise stated, with TMS as 
internal standard, 6 vaJucs are given in ppm. Mass spectra were 
obtained on an AEI mass-spectrometer type MS 9-H. The UV 
spectra were measured on a Gary-14 in WOH. 

N - (B~yloxyca~~hy~e) - p - tohune sutfonamide 1. N 
- stinyl - p - tolueae shoe& (7Og) and butyl gJyoxylate 
(freshly distilled over P&t, 42 g) in 100 ml benzene were refluxed 
until evolution of SO, ceased. Ink-% in general SO-W% (PM 
analysis). The soln was used as such in the cycloadditlon, or the 
crude imine was taken up in a ditferent solvent after removal of 
benzene. It is necessary to operate under exclusion of moisture. 

I-Vinylbmcthoxy-3,ediliydronaphthae (2). Obtained via 
the procedure of Nazarov,” yield: 78%; b.p. 11&113*/0~1 mm 
n:= 1.591. 

Addition of 1 to 2. To a sofn of l(18.3 g) in 35 mf benzene was 
slowly added 2 (12*0 8) under ice cooling. After sting overnight 
at S”, 35 ml ether were added and the organic soln washed with 
KOH (5%). HZ0 and sat NaCl aq. The remaining oil obtained in 
almost quantitative yield consisted of a mixture of 3a and 3b. Via 
chromatography over Al& the mixture could be purified 
although some isomerizatlon to 4a and 4h could not be avoided. JR 
(CHCf& 1730 (GO), 1340 and 1160 (S&) cm-‘; PMR 6 (CDCl& 
5+62(m) Jj, ; 7.34 (d. J = 8.5 c/s) I&, 7.23 (d) and 7.72 (d) tosyl. 

Isomcrization of 3a end 3b. The oily mixture (0.35g) was 
refluxed for 3 hr in HOAc (3 ml). CHCI, was added and the soln 
extracted with KOH (J%), HA and sat NaCl aq. Evaporation of 
the solvent afforded an oily mixture of 4aand 4b; IR (CHCI,): 1725 
(GO), 1340 and 1160 (so3 cm-‘; PMR 6 (CDCU: 7+4 (d, 
J = 8.5 c/s) J&o, 7.23 (d) and 766 (d) tosyl. 

4 - Curk~zy - 8 - methoxy - 5.6 - dihydTo-b~w(~isoqu~of~e 
6 and 3 - carboxy - 8 - mcthoxy - 5,6 - dihydtv-benzo(f)qrdnofine 
6b. Compounds 3a + 4a (54 g) in 60 ml EtOH was sfowly added to a 
soln of Na (7.2 g) in 160 ml EtOH during which a finely divided ppt 
was formed. After stirring for 3 days at r.t. the soln was refluxed 
(3 hr) and 10 ml HZ0 added. Removal of the solvent afforded a 
residue which was dissolved in 1OOmf HZ0 and extracted with 
ether. 

Pmcedure A. Acidiication of the aqueous fraction with cone. 
HCI till PM = 5 and extraction with CHCI, atTorded an oily residue 
which was dissolved in acetone. Gradually a mixture of 6a and 6h 
crystalhzed, Yield co 14aOg (45%). Separation was accomplished 
via repeated MeOH extraction of the solid leaving almost pure 6a, 
yield: 9.3 g; m.p. 218-m (HCf aq dll) yellow needles. UV: AZ? 
349 (Zs-200) nm; PMR 8 (CFXOOH): 6 29-3.9 (m) 48; 4.05 (s) 
Of&; 7.15 (m) 2ArIj; 8.02 (d, J = 8.5 c/s) I&; 8.39 (d. J = 6.5 c/s) 
8,; 868 (d, J = 6.5 c/s) I&. (Found: C, 70.7; H, 5.0; 0.18-7; N,5,4. 
Calc. for C,,H,,O,N (255.3): C, 70.58; H, 5.13; 0. l&SO; N, 
5.49%). From the MeOH extract 3.Og of 6b was obtained. 
Crystallization HCl aq (dll) afforded 0. HCI m.p. M-187” (subl) 
PMR 6 (CFXOOH): 3.1-3-9 (m) 4H; 4.05 (s) OCJj,; 7.15 (m) 
2ArH; 7%’ (d, J = 8.5 c/s) Jj,o; 8.58 (d, J = 8.5 c/s) 8,; 8.91 (d, 

‘I 

& 

R 

/, \ N 

Me0 ’ ’ 

1Sb R = COOEt 

t6b R = C-Cn,CCOEt 

8 



1720 W. A. ZONES and W. N. SPECKA?@ 

J - 8.5 c/s) MI. (Found: C, 61.7; H, 5.0; 0, 16.4; N, 4.7; Cl, 12.2. J - S i/s) 8,; 8.42 (d, J = 5 c/s) 81. Idb: PMR d (CDCL): 3.70 (s) 
cl&. for C,,H,.O,NCI (291.8): C, 61.74; H, 4.84; 0, 16.45; N, m,; 3.82 (s) ma,!,; 5.17 (1) CWH; 7.25 (d, J - 8 c/3) 81; 7087 
4.80: Cl, 12.15%). (d, J - 8 c/s) YI. 

Pmcedun B. The aaucous soln of 6a +6b was acidified till 
P,< 1 upon which 6b. irC1 crystallized. Then 6a was obtained as 
indicated under A, yields of 6a and 6b were somewh~ less as 
found under A. 

4 - Carbometkoxy - 8 - methoxy - 5,6 - dlhydm- 
bauo(f)lsoqulnolbw h and N - methyl - 8 - m*hoxy - 5,6 - 
dlhydm-benwQ&oquinolbtlum - 4 - carboxylotec 13. To a 
susoeasion of 6r (1.7 g) in 7 ml MeOH an ether soln of CH,N, was 
add& (excess) 8toS Krter standii overnight 13 was Altered off as 
a solid and recrvstaliii from HzO: m.o. 190-1~. tieI& O-54 P 
(30%); PMR S {iF,COOH); 3+13(sj 4H; 4.01 fs) W&S; 440 (sj 
N-CZ,; 7-l (m) 2ArH; 8.0 (d, J = 8.5 c/s) @SO; 8.17 (d, J - 7 c/s) 
H,; 8*5O(d, J = 7*Oc/3) I$. (Found: C, 71.4; H, 5.8; 0,17.8; N, 5.3. 
Calc. for CaHlrNO, (269.3); C, 71,36; H, 5.61; 0, 17.82; N, 
5,20%). The illbate tiorded 7a, 1.17 8 (65%); m.p. 97-w @OH). 
W: A,“: 293.5 (15.700) and 313.5 (16.200) run; PMR 8 (CDCL); 
26-3.4 (m) 4H; 3.82 (3) oT;_H,; 3.98 (3) -3; 6.85 (m) 2ArH; 
7.65 (d) Bl.,; 7.59 (d, J = SC/S) 8, and 8.52 fd, J= 5cfsI a. 
(Found: C. 71.3: H, 5.7; 0, 17.9; N, S-3. Calc. for C,JISSO,N 
(y3): C, 71.36; H, 5061; 0, 17.82, N, 5.20%). 

- Carbomethoxy - 8 - methoxy . 5,6 - dihydm- 
bmzo(f)qrrfnollne 7b. Prepared as 7a, yield: 6296, m.p. 127-128’ 
(&OH). w: A=“: 330 (22.800) nm; PMR 8 (CDCI,): 2-7-3.3 (ml 
4H; 3.81 (a) w;; 397 (8) ooC_H,; 6.83 (ml 2ArH; 7.62 (d) YIO; 
79% (3) 8, +Yr (Found: C, 71.2; H, 5.7; 0,17*8; N, 5.1. Calc. for 
C,J&O,N (269.3): C, 7l.M; H, S-61; 0, 17.82; N, 520%). 

5.6 - dlhydm- 
~zo~~~~~~ lk: C~rn~o~~~~~ g)- Ag>O (2.0 8) and Eff 
(4.0 0) in 20 ml xylene were relluxed for 1 hr. Evaporation of the 
solvent after filtration afforded 1.85 g of 21 as an oil, m.p. 66-6? 
(ether). UV: AZ: W3d (15400) and 313 (15+‘00) MI; PMR 6 
(CDCI,): 7.58 (dd, J * S*Ocls) H, and 8.52 (d, J = 5.0 c/s) 9,. 
(Found: C, 72.1; H, 6.1; 0, l<l; N, 4.9. Calc. for C,,H,,O,N 
(283.3): C. 72-06: H. 6.05: 0. 16.94: N. 4.94%). 

3 - &&thox~ - i - mcfhoiy - 5,6 - d~ydm-b~zo(~qu~oline 
8& Prepared as &, yield: 9096, m.p. 96-p (ether). UV: AZ: 
329.5 (24.300) q m; PMR a KDCI,): 7.95 (5) 8, +Y1; a (CD*): 
7.47 (d, J - 8 c/s) gz; 8.56 (d, J = 8 c/s) Ija. (Found: C, 72.2; H, 6.1; 
0,17-O; N, 4.8. Crdc. for G,H,,O,N (283.3): C, 72.06; H, 6.05; 0, 
16.94: N, 494%). 

Ethyl [8 - m&hoxy - 5.6 - d~hydm-b~zo(~is~~oli~oyl - 41. 
acetufe 90. Compound & (I *O g) EtOAc (0.55 g) and NaH (0*20 g; 
50% dispersed in oil) in 30 ml THP were refluxed for 18 hr. After 
addition of 50 ml HtO, 096 g HOAc and 60 ml EtOAc the organii 
layer was separated and r&atedly washed with NaClaq (sat). 
Evawration Yielded 1.1 K of an oil (87%) which could be used 
with-out puriA~tion in thibxt step, m.p. 71,s73*5*(EtOH), W: 

Bow* 26O.S (14600), 292.5 (15.700) and 318 (11~000) nm; PMR 6 
ksl;): 1.23 (t) Cff,; 2.5-3-f (m) 4H; 3-82 (s) a%; 4.18 (4) 
OB*; 4.19 (s) Cmt; 6.85 (m) 2ArH; 7.63 (d) HXG 7*59 (d, 
J = 5 c/s) 82; 8.47 (d, J = 5 c/s) 81. (Found: C, 70.0; H, 6.0; 0, 
1908; N, 4.4. Calc. for C,PH,~O.N (325.3): C, 70.14; H, 5.89: 0, 
19.67; N, 4.31%). 

Methyl - [8 - methoxy - 5,6 - dihydm-bnzo(f)quinolioyl - 31- 
aceru;e 9b. Compound R (l@Ig) and MeOAc (060 g) in 13 ml 
C+b were added to a reflixing suspension ,ef NaOEt 
(0.35 a) in 7 ml CA. The pink sotn was reflexed for 6 hr and after 
;tandi;;g overnight the chde Na-salt of tb crystallized. After 
Rltration the salt was treated with HOAc, CHCl, and water. 
Work-up in the usual way afforded O+XIg of 9b as an oil, m.p. 
100-102” (EtOH); UV: A:?: 237.5 (9.5OQ) and 342.5 (24.000) nm; 
PMR 8 (CDCI,): 3.01 (3) 4H; 3.73 (s) oo(Lli,; 3.82 (s) OQj,; 4.19 
(s) Cm,; 6-85 (m) 2ArH; 7.62 (d) H,,; 7.93 (s) 8, t ul. (Found: 
C, 69.4; H, 5.5; 0, 20.4; N, 4.5. Crtlc. for C,,HI,Ofi (311.3): C, 
69.44; H, 5.50; 0, 20.56; N, 4~50%). 

~ydm~e~uf~on of 9a and 9b. The keto-estn (0.264 g) in 10 ml 
HOAc was hydrogenated over PtO, (0.03 8) in a Parr apparatus at 
r.t. After filtration of the catalyst and evaporation of the solvent 
the residue was dissolved in CHCI,. Work-up afforded the 
OH-derivative in almost quantitative yield as an oil. lOa: PMR 6 
(CDCl,): 3.83 (3) ml; 4-19 (e) ml; 5.43 (t) CHOH; 746 (d, 

4 - Curboxy - 8 - methoxy - 1,2,3,4,5,6 - hexahydm- 
b~zo(~~o~~~o~~ne 11. Obtained as an almost intoluble solid in 
varying amounts in the hy~lysis of 3a + 4a. After dye the 
alkaline water soln tiIl pw = 5 and CHCI, extraction 11 crystal&d 
and was RItered off, m.p. 235-237’ (AcOH); W: AZ? 277.5 
(16@0) am; PMR 8 (CF#XOH): 2.3392 (m) 6H; 3.64.2 (m) 
N-Q!,; 4.02 (s) OCK; 5.00 (3) N-CA-COOH; 6.95 (ml 2ArH; 
7.3 (d) u,o; 8.0 NH?. (Found: C, 69,3; H, 6.7; 0, 18.7; N, 5.6. 
Calc. for C,,H,rO,N (259.3): C, 6948; H, 6.61; 0, 18.51; N, 
5~40%). The N-Me derivative 12 was obtained upon NaBH, 
reduction of 13. Upon stirring 048 g of 13 with O-50 g if NaBft in 
30 ml of H,O oveminht. acidification and CHCL extraotioa O-45 g 
of 12. were- obtained; m.p. 158-1629 (CHCI,-EttiH); UV: A z? 
277 (15.200) nm; PMR 6 (CDCI,): 2.95 (3) Nm,; 3.75 (3) w,; 
;O$ (m) 6H; 4.2 (broad s) N-C_H 64-7*1 (ml 3ArH; 8.85 (s) 

8 -- Mrtiroxy-benzo(f)isoquinolinc 13~1. Upon refluxing 8a 
fOa85nl and 10% PdfC (I-Og) in 25 ml dhdvme for 5 days, 1311 
iO*aOlrj was obtained, m.p. ~19-12Y (EtO‘ii-EttO)), W:-A=: 
255.5 (54*000), 262.5 (60~100), 292 (12.700) and 302 (1~100) am; 
PMR & (CDCI,): 3.87 (3) oC_H,; 7.18 (m) 8, + b; 7*61(s) US+ Ik; 
8.12 (d, J = 6 c/s) d,; 8.36 (d) H,.; 8.61 (d, J - 6 c/s) YI; 9.10 (s) 
kjFs& C, 80.2; H, 5.4. Calc. for Cl+HllON (209.2): C, 80.36; 

’ . 
k - Carbethoxy - 7 - bmmo - 8 - m~~xy-b~o(~~~u~ol~e 

llr. impound & (2.60 g) NBS (3.65 g) and a catalytic amount of 
Bz*@ in 65 ml CCL were reftuxed for 2 hr during which Br3 was 
evolved. After addition of 130 ml CHCl, the soln was washed with 
KOH aq (5%). Evaporation gave 3.3 g of material, m.p. 185-1gP 
(acetone); W: A=: 228.5 (33.800) and 276.5 (37.ooO); PMR 6 
(CDCI,): 1.52 (1) Cd,; 399 (3) oC_H,; 460 (9) OQ2; 7.18 (d, 
J = SC/S) I$,; 8.17 (d, J = 9.5 c/s) bb; 8.25 (d, J = J-5 c/s) 8,; 8.35 
(d, J - 9 c/s) ffto; 8*49 (d, J = 9.5 c/s) yt; 8.70 (dd, J = 5-J c/s) HI. 

4 - C~~~hoxy - 8 - m~~xy-b~zo(~~suq~~ol~e lk. 
Compound f4a (1 *51 g) NEt,, (0.60 0) 10% PdfC (O-50 g) in 40 ml 
AcOH was hydrogenated in a Parr apparatus at r.t. for 12 hr. After 
filtration of the catalyst and removal of the solvent, the residue 
was taken up in GH, and washed with KOH aq (5%). The crude 
product was chromatographed over AlaO, (eluted with 
C6HsCHCI,) to yield Os84g of II, m.p. 118.5-I 19.5” (EtOHI; 
UV: A%? 223 (26‘100) and 268 (43GOO) nm: PMR 6 (CDCL): 
1.52 (t) a*; 3.89 (s) ml; 4.60 (q) OCK; 7.19 (m) 2ArH; 7.65 
(d, J = 9cls) b; 8.28 (d, J = 5.5 c/s) 6,; 8.35 (d) ff,o; 8.43 (d, 
J - 9 c/s) VI; 8.69 (d, J = 5.5 c/s) yx. (Found: C, 72.5; H, 5.6; 0, 
17.1; N, 4.9. Calc. for C,,H,,O,N (281.3): C, 72.58; H, 5.37; 0, 
17.06; N, 4.98%). 

3 - Catiethoxy - 8 - melhoxy-benzo(f)quinolinc Mb. Compound 
8b (l-47 g) and SeO, (2.25 g) in 50 ml dioxane were refluxed for 
16 hr. Afttr tiltration the solvent was evaporated and the residue 
dissolved in CHCI,. The soln was thorou~v washed with KOH 
ai( yield: IeGg, m.p. 15&158” (EtOfi),-Lit.‘* 157-151p; UV: 
A::": 230.5 (27,300); 243.5 (24.400); 274 (33.200); 319 (11.200); 
346.5 (6.300) and 365 (5.500) nm; PMR 8 (CJXI,): 148 (1) UI; 
3.88 (s) a,; 4.55 (q) OQjl; 7.18 (m) 2ArH; 7.77 (d, J = 9cls) 
l$,; 8.07 (d, J = 9 c/s) 8,; 8.15 (d, J = 8.5 c/s) 42; 8.32 (d) H,o; 8.73 
(d, J = 8*5c/s) 8,. (Found: C, 72.3; H, 5.5; 0, 17.1; N, 5.1. Cak. 
for CS,HuO,N (281.3): C, 72.58; H, 5.37; 0, 17.06; N, 4.98%). 

Efhyl[l - m~hoxy-benzo(~is~~~oliNoyr - 41 - acetate 16a. 
Prepared as 9a from 15r (0.83 g) EtOAc (055 g), NaH (0.2Og; 50% 
dispersion in oil) in 25 ml THE yield: 0.91 g, m.p. 154-156’ (CJG 
New crystals were formed during the melting process which 
melted again from 250-260”; UV: A z”: 226 (25600). 25 1(28.300), 
267 (27600) and 28+5 (24,500) nm; PMR 6 (CDCI,): 4.35 (s) 
COQI,; 8.32 (d, J = 5.5 c/s) 8,; 8*62(d, J = 5.5 cls) W. (Found: C, 
70.4; H, 5.3; 0,196; N. 4.3. Calc. for C,,H,,O.N (323.3): C. 70.57; 
H, 5.30; 0, 19.79; N, 4~33%). 

Ethyl [8 - methoxy-benzo(f)qtinolinoyl - 31 - acetate 16b. 
Prepared as lQ, yield: 1*14g, m-p. 97*5-IOOO; Lit.16 SW; UV: 
A z": 23 I (25+00), 248 (17.700), 277 (3+100), 332 (14.600) and 370 
(6GG) MI; PMR 8 (CDCI,): 4.33 (s) Cw,; 8.10 (d, J = 8.5 c/s) 
8,; 8.72 (d, J = 8.5 c/s) 83. 
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13 - Aza - 15 - hydruxy - 18 - nor - q&nine methyl ether 17. 
Compound Ma (09O g) and PtOx (O*lOg) in 45 ml AcOH were 
hydrogenated at 75’/110 at overnight. After removal of the 
catalyst and evaporation of tbe s&vent the residue was dissolved 
in CHCl, and washed with KOH BP (5%). Yield: 0.43~. m.o. 
lpb19%” (cJi.$,). uv: AZ? 236.5 i6O7OO); 256 (4*l5Oj, 265 
(5100). 275 (5.200). 235 (3*2X& 319.5 (1.SOO) and 333.5 (l+OO) nm. 
(Found: c, 71.9; ‘II, 6.6: 0, ‘i7-1; N, S~O.‘Calc. for C,,H~;O,N 
(283.3): C, 72%: H, 6.05; 0, 16.94; N, 494%). 

13 - Aza - I5 - acetoxy - 18 - nor-qui/enine methyl ether 18. 
Compound I7 (0.22 g) was refluxed for 5 hr with excess Ac,O. 
Work-up afforded 0.2Og of an oil, which was c~omato~aphed 
over Florisil and ehtted with CHCI,, yield: O-1 11 g, m.p. 
16O.s163Y (MeOH); PMR 8 (CDCI,): 2.20 (s) OCQJ,; 24-3.1 
(m) laC&; 3.OS-3.35 (m) 3H, liSAI:+ 12-E; 3.91 (s) 0Qj,; 
4*5O-468 (m) l2-C~; 495 (d, J =4.5c/s) M-C?; S,lf-S.4 (m) 
CHOAc; 7.18 (m) 2ArH; 7.44 (d) I$; 766 (d) lj,; 7.81 (d) H,. 
(Found: C, 70.0; H, 5.9; 0, 19.9; N, 401. Calc. for CIgHIPO,N 
(325.4): C, 70.14; H, 5.89; 0, 19.67; N, 4.31%). 

l,2,3,t 1,12,12a - ~~ahyd~ - 1 - hyd~xy - 8 - m~hoxy - 3 -0x0 
benro(ripyroIo[l.29)qu~oIine 19. Preparcd as 17, m.p. 

237-240” (AcOH), Lit.‘& 236237”; UV: AZ*: 219 (2O+7OO), 233.5 
(23+3OO), 2Sl ~51.~), 259.5 (~.8~), 277.5 (10.8~), 286.5 
(136OO). 298 (ll#lO), 332.5 (2.500). 347.5 (2.600) nm; PMR 6 
(CF,COOH): 4.07 (s) 0Q&; 4.15 (m) NCH; 4.65 (m) CHOH. 
(Found: C, 72.2; H, 6.1; 0, 17.1; N, 5.1. Calc. for &H&N 
(283.3): C, 72.06; H, 6.05; 0, 16.94; N, 494%). 
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