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Am-The acidcatalysed rearrangement of a 1 -allyI-1,2dihydroisoquinoline into a 3-allyl-3,4- 
dihydroisoquinolinium salt has been shown to occur in an intramolecular process. The rearrangement of a 
l-propargyl-1.2dihydroisoquinoline into a 3-allenyl-3,4dihydroisoquinolinium salt is also described. 

IN PART VIII of this series’ we summarked the literature concerning the inter- 
molecular migration of a benzyl group from Ci to C3 of 1,2dihydroisoquinoline 
derivatives, and we found that the two reactions, rearrangement and pavine formation, 
occur concurrently under all of the sets of conditions that we examined. It is interesting 
to note3 that compounds of the type 1 undergo pavine-type cyclisation to 2 so readily 
that to achieve rearrangement to 3, an excess of acid has to be avoided. Knabe and 
Holtje’ have found that 

H 
Me0 

3 

lcinnimyl-1,2dihydroisoquinolines will rearrange, but that, as expected, the I-styryl 
derivatives undergo disproportionation without rearrangement. 

We2 have reported that I-allyl-Zmethyl-1,2dihydroisoquinoline (4, R = H, 
R’ = Me), formed by the addition of ally1 magnesium bromide to isoquinoline 
methiodide, can be rearranged to the 3-allyl-3,4dihydroisoquinolinium salt(5, R = H, 
R’ = Me) in good yield Knabe and Holtje’ have also briefly described an ally1 
migration in 4 (R = OMe, R’ = Me) to give high yields of 5 (R = OMe, R’ = Me). 
In a discussion of the chemistry of benzylaminoacetaldehyde dimethyl acetals we6 
reported that when 6(R = I-I) was treated with dilute HCl, it was transformed into the 
3-allyl-3&dihydroisoquinolinium salt (5, R = OMe, R’ = I-I) in almost quantitative 

l To whom correspondence should be addressed. 
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yield. Since we have now been able to isolate the Chydroxy-1,2,3,4_tetrahydroiso- 
quinoline (7, R = OH, R’ = H), and since compounds of this type are easily de- 
hydrated by acids, it is clear that 

the reaction proceeded via the 1,2dihydroisoquinoline (4, R = OMe, R’ = H). The 
NMR spectrum of 7 (R = OH, R’ = H) can be interpreted in terms of a diastereo- 
morphic mixture, the two components being present in nearly equal amounts 
Crystallisation from acetone gave one pure isomer, and from the chemical shift 
positions of the C5 and Cs H atoms, it is concluded that it is the isomer shown as 7a, 
on the basis of the reported’ NMR data for the l-methyl4hydroxy-6,7dimethoxy- 
1,2,3,4_tetrahydroisoquinolines. 

We6 pointed out that the ally1 migration reaction can be viewed as an example of a 
suprafacial sigmatropic [3,3] reaction, analogous to the Cope reaction, and as such 
may occur in a concerted manner under thermal conditions. In this paper we describe 
some experiments which show conclusively that the rearrangement of a l-allyl-1,2- 
dihydroisoquinoline to the 3-allyL3,4_dihydroisoquinolinium salt occurs by an intra- 
molecular process. Some of this work has appeared in a preliminary form.** 9 

The substituted benzylaminoacetal (9, R = H) was prepared by the addition of 
crotyl magnesium bromide to the imine 8. Rearrangements of crotyl to methallyl 

Me0 

OMe 

Me0 

Me0 

Me0 

Me0 

8 

9 

groupings in Grignard reactions are well known. lo* l l The structure of 9 (R = H) 
follows from the NMR spectrum. which lacks absorption attributable to a 

I 
CH,--C=C< grouping. Two doublets in the region 072-1.066 indicate that 9 

(R = H) is a mixture of two diastereomorphs in the ratio of 2 : 1. The major component 
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was obtained pure by crystallisation of the mixture from acetone; its NMR spectrum 
exhibits a three proton doublet (J = 7.0 Hz) at 1.286 and a three proton multiplet at 
50-636. This pure diastereomorph, and the mixture of diastereomorphs were 
separately treated with dilute HCI when the same product was isolated in each case in 
yields of 96%. The NMR spectrum of this product indicates clearly that it is a 
3crotyl-3,4dihydroisoquinoline (IO, R = H), and we believe that the crotyl group 
has the tram geometry. Simultaneous irradiation of the methyl and methylene groups 
flanking the double bond permitted an estimate to be made of the coupling constant 
(15 Hz) between the olefinic protons but the pattern in the olefinic region was not 
clearly defined. For an intramolecular rearrangement, the cis-crotyl product would 
also be expected, but it is possible that isomerisation to the more stable cram geometry 
occurs under the conditions of the reaction. Similar results were obtained when 9 
(R = Me), prepared by reacting 9 (R = H) with methyl iodide, was treated with 
mineral acid. The product was shown to be 10 (R = Me) by the usual spectroscopic 

methods, but again some ambiguity concerning the geometry of the crotyl group 
remains. However, in both cases, the high yield of the 3crotyl product with no 
detectable amounts of 3-methallyl-34dihydroisoquinolinium salts, points strongly in 
favour of an intramolecular rearrangement. 

A mixed migration experiment was next attempted, using equimolecular amounts 
of6(R = Me) and 9(R = H). Only two products were formed, which were separated 
and shown to be identical with authentic samples of 5 (R = OMe, R’ = Me) and 10 
(R = H). The mass spectra of all four pure compounds (5, R = OMe, R’ = H ; 5, 
R = OMe, R’ = Me; 10, R = Hand 10, R = Me), obtained by separately rearranging 
6 (R = H; R = Me), 9 (R = H and R = Me), respectively, were compared with the 
spectra of the two products isolated from the mixed migration experiment. No 
evidence of crossed migrations was found Considerable difficulty was experienced in 
preparing a sample of 6 (R = Me) free from the secondary amine 6 (R = l-f), and 
ultimately it was obtained from the Schiff base 11. Addition of ally1 magnesium 
bromide gave the expected secondary amine (12, R = CH$H=CH~, RI = H) 
which was then alkylated with bromoacetal. 

Me0 
Me0 

Me0 Me0 

When 5 (R = OMe, R’ = Me) was reduced with aqueous ethanolic NaBH, the 
product was the amine borane (13) and not the expected 1,2,3+tetrahydroiso- 
quinoline (14). Although boranes of this type have been encountered before,” they 
were previously obtained with THF as the solvent. 
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We have examined the reaction in which a 
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I-propargyl-1,2dihydroisoquinoline 
was treated with mineral acid. Propargyl magnesium bromide was added to the imine 
(11) to yield the secondary amine (12, R = CH2 CZCH, R’ = H), the structure of 
which follows from its mass spectrum and the characteristic NMR spectrum. Reaction 
of this acetylenic amine with glycidol yielded 12 (R = CH, CECH, R’ = CH? 
CH(OH) CHI OH), which was oxidised with NaIO, to 12 (R = CH2 CSCH, 
R’ = CHI CHO) and this aldehyde was treated with dilute HCl under the conditions 
used for the ally1 migrations experiments. A 46 y0 yield of a 3,khhydroisoquinolinium 
salt was isolated, but since it proved to be unstable it was character&d as 24 by 
reduction with NaBH, to the tertiary base and conversion to the methiodide. IR band 

Me0 

Me0 

24 

at 1970 cm- l indicated the presence of an allene system in the molecule, and the NMR 
spectrum was found to be entirely compatible with structure 24. Catalytic hydro- 
genation of the tertiary base formed by reduction of the rearrangement product with 
NaBH, yielded 2-methyl-3-n-propyl-6,7dimethoxy-l,~3,~tetrahydroisoquinoline, 
identical with an authentic sample prepared by catalytic hydrogenation of 14. The 
formation of a 3-allenyL3,4dihydroisoquinoline from a 1 -propargyl- 1,2dihydro- 
isoquinoline suggests that an intramolecular process operates in this rearrangement 
also. 

EXPERIMENTAL 

All mps are unco~ed, UV spectra were recorded in 95 % EtOH soln and IR spectra were measured 
as nujol mulls. NMR spectra were recorded using a Varian A-60 spectrometer and chemical shifts are 
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measured in ppm, downfield from TMS as internal standard. GLC analyses were carried out using a 
Rye 104 gas chromatograph 

I-AIlyl-6,7-dimethoxy4hydroxy-l,23,4~etrokydroisoquinoline (7; R = OH, R’ = H). N-[4-(3,4di- 
methoxyphenyl)butenyl] aminoacetaldehyde dimethylacetal hydrochloride (3.3 g) was dissolved in a 
mixture of cone HCl(25 ml) and crushed ice (25 g). After standing at RT overnight, the colourless soln 
was cooled to 0” and basified with 2N NaOH. The base was extracted with CHCI,, dried and evaporated 
to give a gum, which, on trituration with acetone, gave 7 (R = OH, R’ = H) as colourless prisms (1.55 g; 
61%) mp. 118-120’; v, cm-‘, 3330, 3120, 1645; NMR (CDCl& ppm. 698 s IO41 (CI-H of minor 
diastereomer). 6.91 s [0.6] (C,--H of major diastereomer). 6.73 10.61 (Ca-H. major isomer) 6&I s [O-4] 
(C,-- H. minor Isomer). 6249 c [3] (--CH=CHI), 445 m [l] (--CH(OH)), 3.9 s [6] (2 x --OCH,). 

3.9 m [I] (Ar-CH-NC), 3.32.3 c [4] (CH,-CH=CH, and -CH(OH)-CH,-NC), 2.85 s [2] (>NH 

I 
and -CH OH; removed by deuteration). 

Recrystallization from acetone yielded only one diastereoisomorph (78; 0.5 g) mp. 124-125’; NMR 
(CDCI,) ppm, 6.88 s [I] (C,-H), 6.73 s [I] (Ca-H). (Found: C, 67.6; H 7.8; N. 5.6. C,*HIPNO) requires: 
C. 67.5; H, 7.7; N. 5.6%). 

Acid treatment of7r The base (249 mg 0001 mol) was dissolved in 6N HCl(15 ml) and heated at 100” 
for I hr. Dn cooling the soln was diluted with water (20 ml) and basified with NH,OH aq. Extraction with 
ether gave, after removal of solvent, a lemon oil (220 mg) 95 “/, the IR, UV and NMR spectra of which 
were identical with 3-allyl-6,7dimethoxy-34dihydroisoquinoline 

N-[4~3,4-Dimethoxyphenyl)-3-methyl-bure~y~]amino~efu~ebyde dimethyl acetal (9, R = H). N-[3,4- 
Dimethoxybenzylidene)aminoacetaldehyde dimethyl acetal (31.4 g) was dissolved in dry ether (50 ml) 
and crotyl magnesium bromide (0.2 mol) in ether (250 ml) was added slowly. After stirring for O-5 hr at RT, 
the reaction mixture was heated under reflux for I hr and then cooled. Finally 20% NH&l aq (250 ml) was 
added, to destroy the excess reagent, and the aqueous phase was separated and extracted with ether. The 
combined ether phase and extracts were re-extracted with ice cold 2N HrSO, (I x 200 mL 3 x 50 ml). 
The acid extracts were washed with ether, basified with NH,OH aq and extract- with ether(3 x 100 ml). 
The combined extracts were dried and evaporated to yield a lemon oil (264 g 69 y&distillation ofwhich gave 
afraction,b.p.151163”/02mm(214g56°~of9,R = H).v,cm-‘,3370,3090,1645,915;NMR(CDC1,) 
ppm, 6.9 s [I] and 6.8 s [2] (aromatic protons); 624.8 c [3] (-Cki=CH,); 44 t [lb J = 6 Hz(-CH,-CZ 

(OCH&); 3.9 s [3] and 3.85 s [3] (2 x Ar OCH,); 36 c [I] (-CH-CH<); 3.32 s [3] and 3.30 s [3] 

(2 x -CH(DCHJ,); 2.6 d [2J J = 6 Hz (-CH12-CH (GCHJ,); 24 c [I] (Ar-CH-C&); I.8 broad s 

[I]. removed with D,O,(>NH); I.Od [2J J = 7 Hz()CH-CH&. major diastereomer; @8d [l],J = 7 Hz 

(>CH-CH,, minor diastereomer). (Found: C. 66.3; H, 8.7; N, 4.9. C,,H2,N0, requires: C, 66a; H, 

8.8; N, 4.5 yd. 
Monomethylation of this product with Mel (molar equiv) in acetone at RT over Na,CO, gave 9 

(R = CHJ) in 90% yield. 
Treatment of a solution of 9 (R = H) in ether with HCI (g) gave a lemon solid, mp. 128-130”; NMR 

(CDCl,) ppm, I.35 d [2], J = 7 Hz ()CH-CH,, major isomer); I.05 d [ll, J = 7 Hz (>CH-CHJ, 

minor isomer). Two recrystallizations from acetone yielded a sample of the hydrochloride of the major 
diastereomorph (9, R = H) as colourless needles mp 134-135”. NMR (CDCI,) ppm, 1.3 d [3b J = 7 Hz 

(>CH-CH,). 

Acid treorment of 9 (R = IT). The mixed diastereomorphs of the secondary base (34 s) were dissolved in 
EtOH and cone HCI (I : I ; 50 ml) and heated at loo” for 3 hr. The mixture was diluted with water(2fNl ml) 
and washed with ether (3 x 50 ml): basification of the aqueous phase with NH,OH, followed by ether 
extraction, gave, after removal of the dried solvent, a yellow oil (24 g 98 “4 of 1Oa A1103 TLC(I0 Y0 EtOH 
in CHCI,) showed one spot R, 0.55, GLC (5’ x f” column of 5 % SE 30 silicone rubber on 85-100 mesh 
Universal B) column temp ISO”, N2 flow rate 30 ml/min indicated one component retention time 2 min 
40 set; mol wt (mass spec) 245; 1, nm, 234, 285, 315-almost identical with UV spectrum of 67- 
dimethoxy-3.4dihydroisoquinoline; v,,,,, cm- ‘. 3030. 1630,970: NMR (CDs,) ppm 8.2 d [I], J = 3 Hz 
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(Ar-CH=N-); 68 s [l] and 665 s [l] aromatic protons); 59-5.2 @I(-CH-CHe-CH,); 3.85 s 
[6] (2 x -.OCH,); 36-2.1 c [5] (aliphatic protons); 18-1.5 c [3] (-CH=CH-CH,). Simultaneous 
irradiation d methyl and methylclr protons flanking the doubk bond of the crotyl side chain reveals the 
olefhric coupling constant to be approx 15 Hz 

The hydrochloride was prepared and recrystallized from acetone as pale yellow crystals mp. 188-189”; 
-I, 3030.2520, 1650,970. A;,(e) nm, 21 I (9300x 248 (15,700), 313 (SlOtI), 370(6MO). (Found: C, “-cm 

63.3; H, 74; N, 5.1; Cl, 12.6. C,,HsONOsCl requires: C, 63.9; H, 7.2; N. 5-O; Cl, 12.6 “/. The purediastereo- 
morph of the secondary base 9(R = H) was similarly treated with acid, and the product was identical in all 
respects to that obtained by acid treatment of the mixed diastereoisomorphs. 

The base 10a(2.95 g) was dissolved in aqueous EtOH and treated with NaBH, (3 g) and allowed to stand 
overnight at RT. The soln was evaporated to half bulk and treated with Hz0 (50 ml) and ether (50 ml). The 
ether layer was separated, dried (MgSO.) and the hydrochloride ppt’d with HCI (g). This salt was recrystal- 
lized from EtOH as lemon coloured needles(2.0 g, 59 “4 mp. 21 l-212”; i_(e) ntn, 232(5600x 287(2900); 

cm-‘, 3040,2740.2620,2540,2505,2460,970. (Found: C, 63.2; H, 7.6; N, 54. C,,H22N02CI requires: 
$3.5; H, 7.8; N, 49%). 

Acid treatment of9 (R = CH,). The tertiary base (323 g 001 mof) was heated with 6N HCI (25 ml), at 
100” for 3 hr. Alter cooling dilution with water (100 ml) and basification to pH 8 with NaHCO,, the soln 
was washed with ether (3 x 25 ml). [A small amount of 1Oa was obtained from the ether layers, indicating 
the presence of 9 (R = H) in the tertiary base.] The aqueous soln was treated with NaCN (05 g) and again 
extracted with ether (4 x 25 ml), to give, after removal of solvent, a colourless waxy solid (265 g 93 Y’J, 
which when triturated with ether had mp 70-71”; L_ (s) run, 238 (7800x 288 (3600), 3 I5 (2300). 373 (2300); 
v, cm- ‘, 2800,2015,%5; NMR (CDCI,) ppm, 670 s [l] and 6.63 s [I] (aromatic protons) 584-5.26 m [2] 
(-CHs-CH=CH-CH,), 4.73 s [I] (Ar-CH-CNj 3.8 s [6] (2 x -OC&), 3.3-2.3 m [5](Ar-CHs- 

CH-CH12-) 2.6 s [3] (>N-CH,), 1.7 c [3] (-CH=CH-CHJ). (Found: C, 708; H, 7.5; N, 100. 

C,,Hs2N301 requires: C, 71.3; H, 7.7; N, 9.8Ya. 
N-[4-(3,4-Dimethoxyphnyf) butenyl] methylamine (I& R = -CHICH= CH,, R’ = Hj Procedure as 

for 9. R = H), but using compound ll(35.8 g 02 mof) and ally1 magnesium bromide@25 mol). After removal 
of ether solvent, a pale yellow oil was obtained (35.8 & which was purified via the hydrochloride The latter 
recrystallized from EtOH as colourless plates, mp 167-168”; v,, cm-‘, 2800,2710,2440, 1645. (Found: 
C, 61.2; H, 7.8; N, 5.7. C,sH,,,NOrCI requires: C, 606; H, 7.8; N. 5.47’ The pure base was obtained from 
the hydrochloride as a colourless oil, 1, (e) nm 231(8200), 281(2800); v, cm-‘, 3330,2790,1640; NMR 
(CDCII) ppm, 69 s [l] and 68 s [2] (aromatic protons); 6.148 c [3] (-CH,-CH = CH2), 3.82 s [3] and 

3.78 s [3] (2 x OCHs); 345 m [I] (Ar-CH--NC), 24 m [2] (>CH-CHI-CH = CHJ; 2.2 s [3] 

()N-CH,), 14 broad s, removed by D20 (>NHj 

N-[4-(3,4-Dimethoxyphyl butenyll-N-methyl aminoacetaldehyde dimethyl ocetal(6, R = CHJ). Broma- 
cetal(5.72 g, a034 mol) and 12 (R = --CH2--CH=CH,, R’ = H; 8.4 8,OQ34 mol) were heated at 120” 
for 2 hr with rapid stirring The cooled mixture was dissolved in water (100 ml) and ether (50 ml); the 
aqueous layer was separated and extracted with ether (2 x 50 ml). The combined ether phase and extracts 
were dried (MgSO,) and evaporated to yield a yellow oil (IO.2 g 87 “4 which was distilled under reduced 
pressure to give6(R = Me) as an oil(7.3 g 61 Q, bp 130-133’/03 mm This material was basically identical 
with previous sample of 6 (R = CH,), but was free from 6 (R = Hj 

Attempted crossed migration experiment (6, R = CH,; I.00 g) and 9 (R = H; 1JIO g) were dissolved in 

6N HCI (I5 ml) and heated at 100” for 1 hr. On cooling. the soln was diluted with water (50 ml) and washed 
with Et,0 (3 x 10 ml). The soln was then basified with NaHCO, to pH 8 and extracted with ether (5 x 
10 ml); after drying the combined extracts were evaporated to give a colourless oil (A) (@75 gj The aqueous 
phase was treated with NaCN (05 gX extracted with ether (5 x IO ml) and these extracts evaporated to give 
a lemon coloured waxy solid (B) (086 g). 

The base A was shown to be identical with 101 previously obtained (IR, NMR and mass spectra), rigorous 
TLC and GLC analysis did not detect that cross migration had cccurred, whereas a synthetic mixture of 
So (R = -OCH,; 5”A and 1Oa (95O& was easily analysed (GLC as before retention times 1 min 55 set 
and 2 min 40 set respectively). 

The pseudo cyanide (B) was similarly shown to be identical to the pseudo cyanide of 5 (R = OCH,, 
R’ = CH,), this too was a single compound GLC showed a single peak under a variety ofconditions. Using 
the same CO~UI packing and flow rates as previously described, but at 2003 a peak with a retention time of 
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This salt (462 g) was dissolved in EtOH (25 ml) and NaBH, (2Q g) added slowly. Water was then added, 
and tbc reaction mixture extracted with ether; removal of the dried solvent afforded a oolourkss oil (205 g 
79O%), purified as the hydrochloride: colourless needles, mp 2t6-2tT (EtOrr). (Found: C, 669; H, 8-l ; 
N, 7.1. C, r Hi,NCl requires: C, 66.8; H, 8.2; N, 7.1%) The pure base, liberated from the hydrochloride salt, 
was a colourless liquid R, (s) run, 267 (SO), 274 (SOO), v- cm -i, 2800, 1380; NMR (CDQ) ppm 7.1 s 

(43 (aromatic protons; 3-8 d 11% J = 15 Hx and 3.55 d [lb J = 15 Hz (Ar-CHl--NC); 3+-2-S c [3] 

(Ar-C&-&--N<): 2-4 s [3] (>N-C&); 1.15 d [3j, J = 7 Hx (>CH-CH& [a]?,, = +89-8” 

(10% in EtOH); ORD plain (+)ve curve with (+)ve Cotton effect at 278 run. 
Pre~r~i#n of 23. I-Allyl-47.dimethoxy-1,~3,~tet~hydroisoquinoline hydr~hio~de (250 mg) in 

&&al AcOH (2-O ml) and 40% HCHO soin (1-O ml) was heated at loo” for 2 hr. Alter the addition of 
water (JO ml) and basification, the soln was washed with ether (3 x 10 ni1) KCN (95 g) was then added and 
the cloudy suspension which formed was extracted with ether (3 x IO ml). Removal of solvent from the 
combmed dried extracts yielded a colourless solid (207 mg), which was recrystallised from benxene@etrof 
(40-600). m.p. 78-79”; 1, [E) nm, 238 (6300), 288 (2800). 293 (2800), 3 16 (22~)~ 372 (2100); V_ cm- ‘, 2210, 
1645; NMR (~I~~pprn, 685 s [I] and 680 s ff]( aromatic protons), 6249 c [33 (--CH,--C!H=K&). 

I I 
48 s [I] (Ar---CH-CN), 3.9 s [6] (2 x -DC&), 3.2-22 c [8] (AC--C&--C&--N--C&--GHs- -). 
(Found; C, 719; H. 74; N, 104. Ci6HZON202 requires: C. 7@6; H, 74; N, 1@3%). 

N-methyl-l ~3,4dimethoxy)~enylbut-3-y~mine (12, R = -CH,--C=CH, R’ = H). A sola of propargyl 
ma~~ium bromide (from 40 8 propargyl bromide) in ether (240 ml) was added slowly to a soln of N- 
methylve~tm~chyde imine (36 9, in ether (50 ml) at 0”. After stirring for 2 hr the reaction was heated at 
reflux for a further 30 min. The Grignard complex was then cautiously decomposed with 20% NH&l aq, 
diluted with water (1 I) and the organic phase separated. After extraction with ether (5 x SO ml) the corn- 
bitted ether layers were dried and evaporated to leave a brown oil (30 g), this was dissolved in bensene and 
the soln saturated with HCI. The solid which formad was collected and recrystallised from EtOH as colour- 
iess needles mp. 222-224”; v_ cm- 1, 3200, 2840, 2708-2200, 1610. (Found: C, 609; H, 71; N, 55. 
C,JH,sNO,Cl requires: C, 61.1; H, 71; N.55%). 

After basification with ammonia soln the corresponding base 12 (R = CH,-CSH, R’ = H) was 
obtained as a pale brown oil (2 1 p3 46 “/, which solidified on standing and was r~~~lj~ from 60-80’ 
light petroleum ~~Iourle~n~l~ mp. 719 Ma~~/e219{m i-f [3%J, 180[1~%]; v,,cm- ‘, 3600-3200, 
2820, 2780, 2100; NMR (ClX&) ppm, 7&-69 broad s (33 (aromatic protons), 3.9 s [6] (2 x -GCH,), 

3-7 t [lj, J = 7 Hz (Ar-CH-CHs-_X 2.5, m [2] (-CH--CH,--CSX), 2.3 s [33(--N-C&), 24 t [l], 
I 

J = 2.5 Hz (-CH,--CZXXQ I.9 s 111 (--NH) removed by deuteration 
I 

Rearrangement of 12(R = CH,-C~CH, R’ = H). Theabovecompound(4~8g)was heated withglycidol 
(1.5 g) at 100” for 2 hr. Chloroform (40 ml) and water (40 ml) were introduced, the mixture cooled to O’, 
and sodium metaperiodate(S0 g) in water@0 ml) wss then slowly added. The reaction mixture was basified 
with NaOH (pH 8) and vigorously stirred far 3 hr. The chloroform layer was thm separated and the 
aqueous phase extracted with chloroform, the chloroform layer and extracts were combined and re- 
extracted with 6N HCI (3 x 50 ml) The acid extracts were heated at IO@’ for I hr, cooled, diluted with 
water (250 ml), washed with ether (3 x 30 mr) and finally basified with NaHCOJ aq. NaBH, (8 & in small 
amounts was added to the aqueous soln and, after the reaction had ceased the tertiary base formed was 
collected into ether. Removal of the ether afforded a brown oil (20 g_l i,, (s) nm, 287 (1850); v,, cm- I, 
1955,1615, 1515;NMR(CDCl,)ppm6~6s[l]and6~55r[1](aromaticprotonsf,~1 m [I] --CH~H2) 

48-46 m [Z] (-CH==CL==Cli,), 3.85 s [6J (2 x GCHs), 37 q [2], J = 2 Hz (Ar-C&-N<), 3.0-26 m 

[3] (Ar-CH,---CH-), 245 s [3] (&H,). 
This material was ch~acter~~ as 24, colourle~ plates mp. 212-213* (EtOH): mass m/e 260 

~m+)f83~5%~215[78%],206[100%1;1,,(~~nn287(2400),v,,cm~‘, 197% i615, i520;NMR(CFIC02H) 

I+ 
ppm~9s[l]and6.85s[I](aromaticprotons),5~&5~Om[3](-CH~H~), 48-46m[2J(Ar-CHs-~--), 
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44-+2m[l](Ar-CH,- c: H-),3.95~[6](2 x OCH,X34s[3](-&H&363.2m[2](Ar-&Hz-CH-) 

I 
3.1 s [3] (-NLCH,). (Found: C 49.7; H, 5.9; N, 34. Cl(rH22N021 requires: C, 49.7; H, 5.7; N, 3.6”&. 

I 
6,7-Dimethoxy-2-methyl-3-n-propyl-l,~3.~tetrahydroisoquinoline. The tertiary base from the rc- 

arrangement product, formed in the previous experiment, was hydrogenated at 5 atm pressure in acetone 
soln using 5 0A W-C as catalyst. After 15 hr at room temp the 3-n-propyl-tetrahydroisoquinoline was 
obtained as a colourless oil. This material was identical in all respects with a specimen prepared by the 
hydrogenation of 14 under the same conditions Further characterisation was achieved by direct comparison 
of methiodides of the two samples; the methiodide was obtained as a colourless crystalline solid mp. 
246-247”; mass m/e 264 (m+) [0@6%],206 [lOO%l, 1,. (8) nm, 287 (2100); v,, cm-‘, 2845, 1615. 1520; 

NMR (CF,C02H) ppm, 695 s [l] and 69 s [l] (aromatic protons), 465 m [2] (Ar-CH,-tN-), e0 s [6] 

I 
(2 x 

I I 1 
-CK&), 4-O-3.5 m [l] (Ar-CH2-CH-_X 34 s [3] (-NLCHlp), 3.15 s (31 (-NLCH,), 3.5-2.8 m 

[2] (Ar-Cl&-AH-), 2.2-0.8 m [I (-?H-CH,-CH,-CH,). (Found: C, 49.2; I-l, 6-6; N. 34; I, 32.1 

C,6H,,N0,1 requires: C, 49.1; H, 6.6; N, 3.6; I, 32.5 %). 
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