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Abstract-The known’ 2,3,8,9_tctramcthoxy~~[~~h~~d~e (33) baa been syntheaizcd in a 
simple procedure utilizing a 1,Zdihydroisoquinoline and a photochemical ring-closure reaction. 

THE benzo[c]phenanthridine ring system is found in a smaIl group of alkaloids,8 the 
two main types being exemplified by chelidonine (1) and chelerythrine (2). The 
majority possess the 2,3,8,9-tetra-oxygenation pattern shown, but nitidine* (3) and 
avicine& (4) are exceptions. Chelerythrine (2) was the first alkatoid of the group to be 
synthesized,* in a ten-step sequence, from opianic acid (5). Subsequently both 
nitidine’ and avicinti were prepared by essentially the same route, but as yet none of the 
reduced members of type 1 have been synthesized. Benzo[c]phenantbridin eitself 
was first reporteds by Graebe, who prepared it from chrysene, and although several 
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methods have been describedlo for the construction of the ring system, very little 
systematic chemistry has been studied. Of the several attempted ring syntheses since 
the last review,‘O some successful ones include the Pschorr ring-closure withlr the 
amine 6 and the oxidation,12 via a nitrene intermediate, of the nitrocompound 7. In 
neither case is the starting material easily accessible. The tetrahydro derivative 9 has 
been obt.ainedls by cyclodehydration of the an.iI 8, and more recently,14 the ketones 13 
(R = H or OMe) have been obtained from the a-naphthylamines 10 (R = H or OMe) 
as shown in 10 + 11 + 12 + 13. 

We planned to utilize the enamine character of 1,2-dihydroisoquinolines’6 as the 
basis of a synthesis of the alkaloids of both types 1 and 2; our unsuccessful attempts 
to ring-close the model compound 14 (Z = HJ, itself prepared by the Cl-acylation 
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of a 1,2dihydroisoquinoline, to the ketone 15 have already been descr&A1 We now 
wish to report a simplified route to the fully aromatic benzo[c]phenanthridine 
ring system which employs a 1,2dihydroisoquinoline intermediate, and a photo- 
chemical ringclosure reaction. The method will be illustrated for the known* 2,3,&g- 
tetramethoxybenzo[c]phenanthridine (33). 

$XI--+$$X: 

2 Z 

14 15 

Bobbitt et al.16 have found that 1,2dihydroiosquinohnes (e.g. 17, R = H) can 
conveniently be formed by treating aminoacetals such as 16, (R = H) with mineral 
acids, and they have shown that these intermediates give 1,2,3,44etrahydroisoquino- 
lines by reduction, or 4-benzyhsoquinoline by condensation with benzaldehyde, in 
good yields. The latter reaction proceeds, presumably, as shown in 16 + 20. In all 
of the examples reported,l’ a phenolic OH group was present in the 6,7 or 8-position 

Me0 

RO 

16 

f 

Ph 

I‘ J. M. Bobbitt, J. M. Kiely, K. L. Kbamn and R Ebcxnum, 1.0%. Chem. 30,2247 (1965); J. M. 
Bobbitt, D. P. Winter and J. M. Kiely, Z&d. 30,2459 (1965). 

*I NMR spectra were measured with a Varian A.60 pectrometer. Chemical shifts are axprcdscd in 
c/s or ppm downfkld from TMS as an internal standard and refer to CDC& aolns unkss othQwLs 
stated. IR spectra were recorded using Nujol nulls. 
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21 22 

of the 1,2dihydroisoquinolines, and the only by-products characterixed were the 
expected dimers of the type 21. 

We have now extended this work to the less reactive aminoacetals 16, (R = Me) 
and 22. 

With the latter and benzaldehyde a white crystalline hydrochloride quickly formed 
which could not be obtained analyticahy pure. Bands at 3400 and 1660 am-l in its 

IR spectrum indicated the presence of -OH and >C==&H-groups respectively; the 
NMR spectrum17 (taken in CFsCO,H soln) is compatible with either structure 23 or 24. 
Whereas 23 corresponds to the expected ~~~~~ in the C~-~~~ation reaction, 

HO,+ Ph HO._/’ 

23 2.4 

24 is in accord with the UV evidence (the spzctrum suggests the presence of a 3,4-d& 
hy~o~oq~o~~ salt). The two are, however, easily interconvertible, and the 
fully aromatic end-product is readily derivable from either. Structure 22 or 24 is 
supported by the fact that when heated at 70” in uucuo, or under reflux with ethanohc 
KOH, the compound is converted into 7,8dimethoxy4benzylisoquinoline (25), a 
structure confirmed by the analysis, the W qectrum and the diagnostic NMR 
spectrum. When the hydrochloride 23 or 24 is boiled with hydrogen chloride in 
ethanol in the presence of air, the isoquinolinium salt 26 is produced, whereas reduc- 
tion with sodium borohydride yields 27, presumably by way of a normal reduction of 
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the >C==NH+-group and a basecatalysed elimination. A parallel series of experi- 
ments with the aminoacetal16 (R = Me) and benzaldehyde, p-methoxybenzaldehyde 
andpnitrobenzaldehyde was conducted. The nitroaldehyde failed to react under the 
conditions employed,* but in the other cases intermediates corresponding to 23 or 24 
were isolated, together with the expected 4-benzylisoquinolines. The results are 
summarized in the Experimental. 

The new synthesis of2,3,8,9-tetramethoxybenzo[c]phenanthridine 33 is summarized 
in the Chart I. The 3,4dimethoxyphenylglyoxal(28) was obtained in 77 % yield by the 
oxidation of acetoveratrone with selenium dioxide. The pale yellow product, m.p. 
124-126“ was shown by mol. wt determination and by its NMR spectrum to be the 
hemiacetal29, which, on heating above its m.p., reverts to the glyoxal. The interaction 
ofBand 16(R= Me) led to an insoluble hydrochloride which, upon basitkation 

chart1 

(ON, 

Y&H 
16 

+ . CHO 

28 

0 

l Various nitrobemxldehydes have now been successfully employed; the results will be described 
in a later paper. 
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gave a solid, m.p. 179-180’. This material analysed for GH,NO, and its NMR 
spectrum was diagnostic for the required isoquinoline structure 30. The base was 
further character&d as the hydrochloride and methiodide. 

The acid filtrate from 30 was evaporated to leave a sticky solid which cry&all&d 
from ethanol to give a compound which melted at 80°, with effervescence, solidified, 
then remelted at 156160”. The IR spectrum of this compound, tentatively assigned 
the structure 35, exhibited bands at 3300 cm-l (-OH), 1675 cm-l (>C==O) and 
1640 cm-l (>G=C<). Basilic&ion gave an unstable oil, whereas treatment with 
mineral acid gave a crystalline quatemary salt which possessed a CO group (1683 cm-l), 
but no OH group. The NMR spectrum of this hydrochloride 35 in CFsCOsH was 
identical with that of the quatemary salt in the same solvent and showed amongst 

34 

other absorptions, a one proton singlet at 9-O ppm (Ci-H of an isoquinolinium salt), 
a broadened two proton singlet at 8.1 ppm (C, + C, hydrogens of an isoquinoline 

0 
II 

ring) and a two proton singlet at 6.15 ppm (-C-CHs&). The structure 34 
for the quaternary salt was confirmed by its preparation from 6,7dimethoxyisoquino- 
line and o-bromoacetoveratrone. Hence, as well as C,-alkylation of the l&dihydro- 
isoquinoline 17, N-alkylation can occur, at least with an arylglyoxal, to yield 35 which, 
upon heating, or upon treatment with acids is transformed into 34, probably via 36. 

Reduction of the ketoisoquinoline 30 [Chart I] with sodium borohydride gave the 
secondary alcohol 31, which was easily dehydrated by HCI in chloroform to the styrene 
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32, and this, when irradiated’s in ethanol solution according to the conditions used 
by TimmonP caused the precipitation of 2,3,8,9-tetramethoxybenzo[c]phenanthridine 
(33). Purification was achieved by sublimation and crystallization from pyridine to 
give a product whose m.p. was undepressed when mixed with an authentic specime@ 
of 33. 

A similar sequence of reactions [Chart II] led, from the glyoxal28 and the isomeric 
aminoacetal22, through the ketoisoquinoline 37 and the alcohol 38 to the styrene 39. 
The conditions for the photochemical ringclosure of 39 were far more critical since 
the expected product 40 is soluble in the ethanol solvent, but eventually a minute 
quantity of 2,3,7,&tetramethoxybenzo[c]phenanthridine (40) was obtained. 

The necessary modifications to this route that will lead to the synthesis of the 
natural alkaloids will be described later. 

chart II 

Meo$” ~eo$31: 
OMC OMe 

Me0 

Ia A Hanovia photoch&cal reactor was used. 
” We arc grateful to Dr. C J. Timmons for expgimental details of his photochemical synthesis of the 

parent baKo[clphcQantbridino prior to publiation. 
* It is a plarsure to thank Dr. A. S. Bailey for providing a specimen of 2,3,8,%tetnu&b oxy~rcl- 

phenanthridine. 
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EXPERIMENTALl’ 

4-Berurr-7,8-dirner~~uiflo~~~(~. The a&al 22, (28.3 g) was dissolved in cone HCl(250 ml) 
containing EtOH (125 ml) warmed to 60”. then bcnzaldchyde (21.2 g) was added. After heating under 
reflux for 1 hr, the dark coloured soln was cooled and stored at 0” for 48 hr; the solid which had 
separated was then collected. Crystallization first from HCl-EtOH (1: 1) and then from water gave 

23 or 24 as colourless needles (11 g) m.p. 100-105”. Vmucn+, 3500 (-OH), 1665 (>&<). 
il,~ (e) y 236 (13,000). 350 (8,360). NMR singlet 85 ppm [I] (C, or Cd. singlet 5.25 ppm [2] 

(-C&-Ne. (Found: C, 64.10; H, 5.62; N, 401. CJI1eNOIHCl requires: C, 64.79; H, 6.04; 
I-I, 4.20 %.) 

The tilt&c from the above separation was washed with benzene, evaporated to dryness and the 
residue rccrystallixed from EtOH to yield 4-benxyl-7,8dimethoxyisoquinoline hydrochloride as pale 

yellow needles (log) m.p. 178”; ~-cm-~, 1630 (>&=C<), 1605 (>G=C<); &,,u (e) m/l, 
235 (13,500), 255 (8360). 280 (1650), 360 (1360). NMR singlet 8.9 ppm [l] (Cd, singlet 8.0 ppm, [l] (C,), 
singlet 3.1 ppm [2] @r-C&). (Found: C, 68.54; H., 5.41; N, 474; Cl, 11.80. C,&IH,7N0,, HCl 
requires: C, 68.42; I-I., 5.70; N, 4.43; Cl, 11*22x.) Rasitication of thii material with aqueous 
ammonia eventually alforded the free base 25 as a sticky solid which could not be obtained crystalline; 

V~I cm-‘, 1635 (>&<), 1608 (>W<); il - (e) w, 236 (15,800). 270 (1480), 280 (1480), 
350 (1640). NMR singlet 8.8 ppm [l] (Cd, singlet 8.3 ppm [l] (Q2.83 ppm, [2] (-CI-I,Ar). 

Reduction of this base with NaRH, in aqueous EtOH gave the 1,2,3,4-tctrshydro base as a colour- 
less liquid which was characterixed as the hydrochloride. Colourless needles, mp. 187-188”, from 
EtOIL (Found: C, 68.00; H, 6.21. C,&,NO,*HCl requires: C, 68.02; H, 6.35 %.) 

The alcohol hydrochloride 23 or 24 when heated with methanolic KOH gave 4-benxyl-7&lime- 
thoxyisoquinoline which was characterized as the hydrochloride and which is identical with the 
material described above. 

4-(a-Hydroxybenzyl)7,8-dimethoxyisoqrdnolinehydrochlor&fe(26). The alcohol hydrochloride 23or 
U, (1 g) was boiled with EtOH previously saturated with HCl and after 4 hr the solvent was removed. 
The residue was recrystallixed from EtOH to yield 26 as pale yellow prisms (O-1 g) m.p. 165-170”; 

vmx cm-‘, 3350 (-OH), 1635 (>G=$<), 1610 (>C=C<), jlmu m,u, 240, sh. 255, 350. NMR 
singlet 8.8 ppm [l] (CJ singlet 8.4 ppm (11 (Cd, singlet 3.75 ppm [l] (Ar-C(OH)H-) (Found: C, 
65.01; II, 521; N, 4.02. C,J&,NO,, HCl requires: C, 65.18; H, 547; N 423x.) 

4-Ben.zyMene-7,8-dimethoxy-l,2,3,4-tetrahydrofsqdnoline (27). The alcohol hydrochloride 23 
or 24, (5 g) in 90% aqueous EtOH (100 ml) was treated with NaBI& (5 g),and themixture heated on a 
water-bath for 1 hr. After standing overnight the EtOH was removed and water (50 ml) was added. 
The insoluble material was collected into benzene and subsequent removal of the dried solvent gave 
27 as colourless needles (3.5 & np. 144-145”, from benzene; vmrx cm-‘, 1620 (>C%C<) rlmsr (E) 
v, 236 (14,800). 303 (18,600). (Found: C, 76.63; H, 673; N, 5.11. C,,H,,NO, requires: C, 76.84; 
II, 6.81; N, 498 %.) 

The hydrochloride was obtained as colourless prisms from EtOH, mp. 227-228”. (Found: C, 
68.16; H, 628; N, 4.71; Cl, 11.03. CIBH1oNO,.HCl requires: C, 68.00; I-I, 6.34; N, 440; Cl, 
ll*lS%.) 

Catalytic reduction of 27 in EtOH containing a trace of pcrchloric acid, using Adam’s catalyst, 
gave 4-benxyl-7,8-dimethoxy-1,2,3,4-tetrahydroisoquinoline. This substance was characterized as the 
hydrochloride and was shown to be identical with the compound previously obtained by NaBH, 
reduction of 25. 

4-Benzyl-6,7-dimethoxyisoquinoline hydrochloride (20, R = Me) [with Miss hi. E. Chilton]. A soln 
of 16 (R = Me, 10 g) in cone HCl(50 ml) containing EtOH (25 ml) was heated to boiling under an 
atmosphere of N, and benzaldchyde (10 g) was added. After heating under re.flux for 45 min. the soln 
was cooled and washed with benxene. Evaporation under reduced press gave a sticky residue which 
was taken up in a small volume of EtOH and set aside. Compd (18, R = Me) was eventually de 
posited as a microcr~talline orange coloured solid (4.56 g, W6%), m.p. 180-185”, vmax cm-l, 3350 

(-OH), 1660 (>C=N <); Ima. (e) ~JJ, 245 (27,530). NMR (CD,SOCD& singlet 7.95 ppm ill (C, 

or Cd, singlet 455 ppm (21 (-CHs-he), broad singlet 410 ppm 111 (-OH) removable by 
deuteration. 
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The ethanolic mother liquor from the above experiment was evapontted under reduced press and 
the residue obtained dissolved in water. After repeatedly washing with benzene the aqueous phase was 
concentrated to small volume and cooled to 0”, when (20, R - Me) was obtained as colourless needles 

(0.93 g), mp. 192-194” from water; xmax cm -l, 1630 (>&<). 1610 (>W<); ;I,,,., (e) nyr 
240, (16,760). 313 (10,000). NMR (CF,CO&I), doublet 9.15ppm 111 J = 6.1 c/s (0, doublet 
8.20 ppm, [l] J = 6.1 c/s. (a, singlet 452 ppm 121 (-C&--Ar). (Found: C, 68.35; H, 5.79; N, 
4.65. C&,,NClO, requires: C, 6840; H, 5.72; N, 4.44 X.) 

Compd (18, R = Me) (500 mg) was heated under reflux with 05N methanolic KOH (50 ml) for 
1 hr. Removal of the solvent and addition of water (5 ml) followed by extractionof the aqueous phase 
with ether, gave, after removal of the dried ether, 4-benxyl-6,7dimethoxyisoquinoline (335mg) as 
an oil. This compound was characterired as the hydrochloride, and shown to be identical with 29 
prepared previously. 

4-(pMet~xy&nzyl)6,7~i~t~xyisoquinol hydrochloride. In a similar experiment to that 
described above, 16 (R = Me) was reacted withpmethoxybanmldehyde. The alcohol hydrochloride 
corresponding to 23 or 24 was obtained in 47 % yield as a red crystalline solid, m.p. 155-156”; ymaX 

cm-‘, 3250 (-OH), 1665 (>&<), 1610 (>CkC<); 1 ,,I.x m,u 250,290. NMR (CD$OCD,), 
singlet 9.5 ppm, [l] (C, or C& singlet 4.5 ppm, [1] (-OH) removed by deuteration. (Found: C, 
6646; H, 5.91; N, 3.43. CI,HHloNCIO, required: C, 66.00; H 5.80; N, 4.05x.) 

Evaporation of the mother-liquor, from which the alcohol hydrochloride had separated, gave 
4+methoxybenxyl)6,7-dimethoxyisoquinoline, which was characteked as the hydroiodide, pale 

yellow prisms, mp. 188-189” from EtOH; vmax cm -I, 1640 (>&J<), 1620 (>M<); TV 
(e) m,u 243 (20,050), 313 (15,850). NMR (CF,CO,H), doublet 9.3 ppm, [l] J = 5.4 c/s (C,), doublet 
8.1 ppm, [l] J = 5.4 c/s, (C,), singlet 4.50 ppm, [2] (C&-Ar). (Found: C, 52.58; H, 474; N, 3.24. 
C&,,NlO, requires: 52.30, H, 4.58; N, 320%) 

3,4-~imeU1uxy~~~~y@yo~ (28). Acetoveratrone (72 g) was added rapidly to a well stirred, 
wsrm soln of SeC, (49 g) in EtOH (240 ml) containing water (9 ml). After heating under reflux for 
24 hr the precipitated Se wss removed by liltration and the filtrate evaporated under reduced press. 
The residual liquid was distilled (135-138”/0*15 mm) to yield the monomeric glyoxal as a pale yellow 
liquid (60 g, 77 “A; vmu cm-l, 1679, 1660. NMR singlet 960 ppm (-CXO). On standing, the 
liquid solid&d to a glass, which when triturated with 75% EtOHaq yielded pale yellow prisms 
(mp. 124-126’ from aqueous EtOH), vmmu cm-l, -3300 (-OH), 1665 (>CO), 1095(-o-). klalyt- 
ical results for this compound were inconsistent due to the presence of variable amounts of water, 
which could not be removed. Heating under vacuum resulted in reformation of the aldehydic monomer, 
hemiacetal m.p. 77-78” from EtOH. (Found: C, 59.70; H, 6.65; CI,HI~OI requirea C, 59.99; 
H, 6.71%) 

4-(3,4-Dimefhoxyphenaeyl) 6,7-dimethoxyi.wquinobae (30). A solution of 16, (R = Me, 566 g) 
in amc HCl(50 ml) was warmed to 80” and molten 3.4-dimethoxyphenylglyoxal (7.76 g) was added 
together with EtOH (20 ml). The mixture was warmed on a water-bath for 30 min, cooled and stored 
at 0“ for 2 days. The crystalline material (3.1 g) was collected and recrystallizd from EtOH to yield 
4-(3,4-dimethoxy-phenacyl)6,7-dimethoxyisoquinoline hydrochloride as colourless needles (2.80 g). 

mp. UA-225”; ~-cm-~. 1668 (>CO), 1635 (>&A<), 1610 (>(==c<); 1, (6) w, 240 
(48,900), Sh 255 (40,550), 321(18,000). (Found: C, 61.35; H, 5.85; N, 3.55; OMe, 28.00. C,,H, 
NO&L C&OH requires: C, 61.53 ; H, 6.27; N, 3.11; OMe, 27.58 %.) Basification with ammonia 
afforded 30, mp. 179-180” EtOH) as colourless small prisms in 82% yield; ~-cm-~, 1667 (XZO), 
1625 O-N-), 1600 (>M<); &X(E) m,c, 237 (50,600), 277 (16,300), Sh 305 (13,250). Sh 325 
(8300) NMR, singlet 8.9 ppm, [l I (Cd, singlet 8.3 ppm, [ll (C,), singlet 45 ppm, [2] (-C&-CO-). 
(Found: C, 68.26; H, 5.65; N, 40. C,lH,INO,requirea: C, 68.65; H., 5.76; N. 3.81x.) Thebase 
was characterized as the me&iodide rap. 204-205“ (dec), pale yellow prisms from EtOH (Found: C, 
51.40; H, 4.74; N, 268. C,,H,,NO,I requires: C, 51.87; H, 4.75; N, 275x.) 

2-(3,4_Dimet~xyp~~y~,7~~t~xy&~u~li~~m iodide (34). The original hydrochloric 
acid tiltrate from the above experiment was washed with benzene to remove neutral material and then 
concentrated to small volume when a sticky brown solid separated. Crystallization from EtOH gave 
eventually a colourless microcrystalline solid (7.2 g) rap. 78-80” (with e&rvescence, resoliditkation 
and remelting at 156-160”); v,,,u cn+, 3300 (-OH), 1675 (>W), 1640 (>C=C<) rlmu v, 
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275, 312. NMR (CR&O&l), - identical with that of 34 in the same solvent. NMR (CD,OD), 
singlet 8.3 ppm, (11 (Cd, quartet 8.3 ppm (21 J - 45 c/s. (C, and C,, AR), singlet 5.0 ppm [2] (-C& 
-Ar). Basitication of this material, tentatively assigned the structure 35, gave an unstable oil which 
rapidly turned red in air. When boiled with HClaq, followed by addition of Klaq the compound, 
m.p. 78-80”. gave a crystalline iodide salt, which was recrystallixed from EtOH to yield very pale 

yellow prisms, m.p. 189-190”; v-cm-‘, 1690 (>CO), 1640 (B&J<), 1615 (>cl=c<). k,, 
(e) m& 280 (19,500), 310 (16,000), NMR (CF,COxH), singlet 9.25 ppm, 111 (C,), broad singlet 8.9 ppm, 

[2] (C, and C,), singlet 725ppm, [2] (&f&-Ar). (Found: C, 50.71; H, 445; N, 3Xr6, 
C,&NOII requires: C, 5090; N, 448; N, 283 “/,) 

The iodide was shown to be identical (IR, NMR and mixed m.p.) with 34, obtained by the inter- 
action of 6,7-dimethoxyisoquinoiine with 3,4dimethoxyphenacyl bromide, followed by anion 
exchange. 

Reduction of the iodide with NaBH, in aqueous EtOH gave 2-(8-hydroxy-3&dimethoxyphenyl- 
ethyl) 6,7dimethoxy-1,2,3&tetrahydroisoquinoline, m.p. 122”. as colourlws needles from EtOH 
(Found: C. 67.71; H, 7.18; N, 402. C,rHI,NOr requires: C, 67.54; I-I, 7.29; N, 3.75 %.) Methiodide 
mp. 190-195” from EtOH (Found: C, 51.01; H, 6.05; N, 2.69. C,&NOd requires: C, 51.26; 
I-I, 5.87; N, 2.72%) 

The secondary alcohol, mp. 122”, was also obtained by the interaction of 6,7dimethoxy-1,2,3,4- 
tetrahydrosioquinoline and 3,4dimethoxyphenacyl bromide, followed by reduction with NaBI&. 

ecg_Hydroxy--3,4_drmet~xyp~nylclhyr) 6,7-dimethoxyisoquinofine (31). The hydrochloride salt of 
30 was suspended in EtOH and treated with an equal weight of NaBH,. After heating for 30 min, the 
solvent was removed and water added to dissolve the salts; then extmction with benzene afforded, 
after removal of the dried solvent, a colourless gum which crystalked in contact with ether. Recrys- 
tallization from EtOH-ether gave colourless plates (m.p. 75-80’) of 31(93 “A. t”mu cm-l, ~3350 
(OH), 1625 (>(==N--), 1610 (>C=C<); d,u (.e) m,u, 239 (12,900), 282 (2675). 316 (1220). 
NMR singlet 8.6 ppm, [l] (CA. singlet 8.0 ppm, [l] (a, triplet 49 ppm, [l] J - 7.5 c/s. (CH,-CH 
(OH)-), doublet 35 ppm, [2] J = 75 c/s (CJ&-CH(OH)--). (Found: C, 68.07; H, 6.15; N, 4.01. 
C,&NO, requires: C, 6828; H, 6.28; N, 3.79%) 

Methicdide, m.p. #13-204”, pale yellow prisms from EtOH. (Found: C, 51.52; H, 5.13; N, 2.80. 
C,,H,,NOJr requites: C, 51.65; H, 5.13; N, 2*74%.) 

4-(3,4_DimetAoxystyryO 6,7-dimethoxyia+noline (32). The alcohol 31(500 mg) was dissolved in 
CHCl, (100 ml) and the sohr saturated with HCI during 30 min. Removal of the solvart gave a yellow 
crystalline hydrochloride which was recrystahized from EtOH to yield yellow needles (362 rn& map. 
213-215”; vmu an-l 1640,1620,1605. (Found: C, 63.52; l-l, 6.96; N, 3.53. C,,H,,NO,Cl, C.&OH 
requires: C, 63.36; H, 6.54; N, 3*21x.) 

RasiScation of the hydrochloride with aqueous ammonia yielded 32 as colourless needles, m.p. 135”. 
from AcOEt (82 y0 conversion); ymu cm- I, 1635.1625.1605. &+w (s) p, 243 (46,600), 336 (25,400). 
NMR singlet 8.9 ppm, [I] (0, singlet 8.5 ppm, [l] (C,); seven proton multiplet ~7 ppm. (Found: 
C, 7160; H, 5.91; N, 420. C,,H,,NO, requires: C, 71.78; I-I, 6.02; N, 399%) 

2.3.8,9-Tetrrunet~xy~~ohoxybenro[clphcMnfhridi (33). Compd 32 (684 mg) in EtOH (1000 ml) was 
irradiated for 16 hr in a Hanovia II photochemical reactor. During this time a quantity of insoluble 
material (150 mg) separated and this was collected. The EtOH was concentrated to low bulk when a 
further quantity (31 mg) of solid was obtained. The combined crops were purified, first by sublima- 
tion at 210-22tY/O*l mm, and then by mcry&alliration from pyridine. The pure 33, colourlcss needles, 
had m.p. 306-308” (lit.’ m.p. 302-304”) v,,,.x cm -I, 1615. 1603. ;I,u (e) q (CHCIS) 285 (30,200). 
335 (10.000). (Found: C, 72.39; I-I, 5.51; N, 4GO; Calc. for C!,,H,,NO,; C, 72.19; H, 548; 
N. 4*01x.) 

Evaporation of the ethanoiic mother-liquor gave a gummy residue which upon treatment with 
AcOEt yielded crystalline 32 (421 mg) (61.8 % recovery). 

4-(3,4-DimethoxyphenacyK)7,8-dimethoxyisoqrdnoline hydrochloride (37). The condensation between 
3+dhnethoxyphenylglyoxal and 22 was carried out essentially as previously described for 30. The 
hydrochloride salt was collected and recrystaUixed from EtOH as pale yellow plates mp. 212-214” 

(37%); Vmrcm-l, 1669 (>CO), 1645 (>&<), 1618 (>G=C<); Rm., (E) m& 233 (40,500). 
275 (14,400). 360 (3300). NMR (CFsCO,H), doublet 9.7 ppm, [l] J = 5 c/s, (C,). doublet 8*35ppm, 
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[I] J = 5 c/s, (C,), singlet 5.1 ppm, [2] (-CX&O-). (Found: C, 6219; H, 560; N, 3.61. 
C,IH,,NO&lC1 requires: C, 6227; H, 5.48; N, 346x3 

4_cB-Hydroxy-3,4-dimethoxypheny&thyl)7,8-dfmethoxyisoquinoline (38). Reduction of 37 with 
NaH,, in EtOH yielded almost quantitatively 38 as a colourless glass which did not crystalhas; 
vrn,= cm-l. 1625.1610; Lx m,u, 233,277,342,357. The metbiodide was obtained as a pale brown 
amorphous solid, mp. 100-102” (from EtOH-ether). NMR singlet 95 ppm, [l] (a. singlet 85 ppm 
[l] (~3, singlet 2.6 ppm, [3] (NMe). (Found: C, 51.36; H, 504; N, 2.76. C&I,,NO,I requires: 
C, 51.65; H, 513; N, 274%) 

4(3,4-Dimethoxyphenyktyty~ 7,84methoxyiwquinol&te (39). A soln of 38 (500 mg) in CHCI, 
(100 ml) was saturated with HCl as described for the prep of 32, and the solvent was then removed 
to yield 39 as the hydrochloride salt as yellow microprisms m.p. 188-189” (da) from acetone; vmu 
cm-l, 1642,1618, 1608. The free isoquinoline, pale yellow prisms, m.p. 129”. from EtOH, was 
obtained by basification with aqueous ammonia; ~,,,a= cm -l, 1640, 1630, 1605; &,,.x (e) m/.4, 238 
(40,100). 370 (20,410). NMR singlet 9.4 ppm, 111 023, 8-6 ppm 111 (CA Complex seven proton 
mukiplet 6.7-7.8 ppm. (Found: C, 7167; H, 590; N, 404. C&H,,NO, requires: C, 71.78; H, 
6.02; N, 3.99x.) 


