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The eyntheeia of tetrehydroprotoberberine~' by the reaction of l-benzyl- 

1,2,3,4-tetrahydroisoquinolinee with formaldehyde by a Pictet-Spengler type 

reaction' is well documented and provides few,surprises. However, we wish to 

report on the unueual bchaviour of l-(2-bromo-4,5-methylenedioxy-a-methyl) 

benzyl-6,7-dimethoxy-1,2,3,4-tetrahydroieoquinoline (I) towarda formaldehyde. 

The reaction conducted with excess aqueous 30% formaldehyde in hydrochlorio 

acid at 100' for 3 hr did not yield the bromopmtoberberine (11) which could 

be subsequently debrominated to give (3) Baee II3 (III), but an anomalous 

product in 75$ yield. Thia communication presents data which establieh its 

stmcture as the benzoxazepinoisoquinoline (IV). IV, m.p. 210' (from ethyl- 

acetate), C2,H23N05 (M+ at m/e 369) had no OH, NH or Cd) bands in the IB 

spectrum (Nujol). Its NMR epectium in CDC13 showed signals at 6 1.65 (3H; a, 

J = 6.5 Hz, M&OH), 2.75 (4H, m), 3.82 (3H; 8, OMe), 3.88 (3H; a, OMe), 3.68 

(1H at C-8; d, J = 15 Hz), 4.71 (1H at C-8; d, J = 15 Hz), 5.2 (1H at C-13; q, 

J = 6.5 Hz), 5.6 (1H at C-15; a) and 5.95 ppm (2H, 6, E202). Four aromatic 

protons were preeent at 6 6.55 (lH, a), 6.75 (211, a) and 6.62 ppm (lH, 8). 

Significant for the structure elucidation of IV was its UV spectrum : Amf 

(EtoH) 247, 290, 312, 368 nm (log z 4.23, 3.86, 3.57, 3.54); AgF-HC1 247, 
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311, 365 nm (log E 4.34, 4.05, 4.03); ?E-N80H 230 (sh), 285 nm (log z 4.03; 

3.86); A:: 3 288 nm (log L 3.88); +qSol 292 (ah), 312, 366 nm (log z 

3.91, 3.95, 3.99). The UV spectrum ?IV in NtOH-HCI. was closely similar t0 

that of 2-(3,4-methylenedioxybenzyl)-6,7-dimethoxy-3,4-dihyd~isoqui~Ii~~ 

iodide (VIII); hmx EtOH 248, 312, 367 nm (log e 4.34, 4.07, 4.07); in NtOH-NaOH, 

the UV spectrum of VIII had a single maximum at 284 nm (log z 3.92) again re- 

sembling that of IV in RtOH-NaOH or in CHQ3. 

Treatment of IV with sodium borohydride in methanol gave a dihydro deri- 

vative (V), m.p. 151’ (from hexene), 

3175 cm-‘; 

C21H25N05 (M+ at m/e 371); IR (Nujol) yoII 

NMR (cDCI~) 6 1.52 (3H; MACH; d, J = 6.5 Hz), 2.8 (4H, broad 6)) 3.3 

(IH; d, J = 12.5 Hz), 3.8 (6H, s, 2 OMe), 4.1 (IH, d, J = 12.5 Hz), 5.0 (IH, q, 

J = 6.5 Hz), 5.95 (2H, s, Q&O,), 6.45 (lH, e), 6.55 (lH, s), 6.75 (lH, s) and 

6.95 ppm (lH,_s). V formed a mono O-acetate (VI), m.p. 144’ (from ether), 

CpH27H06 (M+ at m/e 413); A,, Et0H 230 (sh) , 286 nm (log z 4.26, 3.88)) N-HR 

mc13) 6 F3 6.22 ppm (q, J r 6.5 Hz). Catalytic hydrogenation of V in HCI 
C&Ok 

solution using paIIadised charcoal led to the formation of VII, C21H25N04, (M+ 

at m/e 355), m.p. 113-115’ (from ether), identical with a sample synthesised 

from 2-( 2-ethyI-4,5-methyIenedioxy-benzyl)-6,7-dimethoxy-3 ,4-dihydmisoquinoIi- 

nium iodide (IX) by reduction with sodium borohydride in methanol; hE#)xH 230 

(ah), 286 nm (log z 4.11, 3.90); NMR (CDQ3) S 1.17 (3H, t, J = 7 Hz, &!k-a2), 

2.7 (2% q, J = 7 Hz; &-Me), 2.75 (4H, a), 3.57 (4H, broadened s), 3.80 (3H, 

s, OHe), 3.83 (3H, II, OMe), 5.9 (2H, 8, Cm,O,), 6.5 (lH, s), 6.6 (lH, s), 6.7 

(lH, e) and 6.95 ppm (lH, I)). 

B / 

% 
\ ’ NH 

% 

IP’ 

H3CP0 * ’ 
\ ’ j 



L 

Vr R-OH VIII: B-H 

VI: B=OAC IX: B= 
95 

VII: R=H 

X 

P possible mechanism for the formation of IV from I is indicated below: 

I 
. 

> IV 

like UV spectrum of IV In alcohol indicated that it exists in equilibrium 

with 8pecies X (or Its pmtonated form), the latter in preponderance. The 

equilibrium is shifted completely towards IV by the addition of alkali to the 

slcohol solution or in solutions in an apmtlc eolvent like chloroform. 
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kray studies wore undertaken on XII, thebiemethyleneddioxye+nalogueof 

IV, prepared fmm XI. Cry&ale grown from BtOAc-hexane are colourleae prlamm 

monoclinic, a = 16.0072 (5), b = 8.0507 (3), c = 14.0043 (6) 1, $ = 112.536 

(3)O;. DC - 1.41 g 01 
-3 

-3 for cdl1 content8 of 4 (C20"19R05), Pm = 1.41 (2) 

gem . Ihe space group ie uniquely identifiable a8 P2,/n, Z = 4. The etruc- 
ture #LB mlved by direct mothode from 3163 intenaitlee meaeured on a diffrac- 

tometer (of which 285 were judged unobservable), and haa been refLned to 

B 0.052. Thediagram confirms thepropsed skeletonand &we thatthehydro- 

gen atone at C-13 snd C-15 and the lone pair at H are all E&. 

firther etudies on various aepecte of thi8 unueual reaction, such a8 ecope 

and etereospecificity are in progrees. 
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