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Abstract- On acidic treatment the 8-alkyl-8.14-cycloberbines 

(10) were converted easily to the spirobenzylisoquinolines (11. 
12, or 13) in good yields. Reduction of 10 gave stereoselectively - 

the diastereoisomeric alcohols (14 or 15) depending on the 
reagents, NaBH4 or LiAlH (OEU~) j ,  respectively. The both alcohols 

afforded also corresponding spirobenzylisoquinolines with acids. 

Previously. we developed a novel method for a synthesis of the N-substituted 

spirobenzylisoquinolines (1 or 4) from the 8.14-cycloberbines (1 or 2) through regio- - 



selective C8-N bond cleavage by treatment with ethyl chloroformate') and reported a 

synthesis of ( 2 )  -fumaricine (5 )  ,') a spirobenzylisoquinoline alkaloid, utilizing 

this method. On the other hand, we have recently demonstrated an efficient conver- 

sion of 1 into the benzindenoazepines (5 or 1) 3'4'5) through alternate regio- 

selective C14-N bond cleavage by treatment with acids and its application to a 

synthesis of (2)-cis-alpinigenine (8) and (2)-cis-alpinine (9)  ,4) rhoeadine 

alkaloids. This communication describes a simple synthesis of N-unsubstituted 8- 

alkylspirobenzylisoquinolines from 8-alkyl-8.14-cycloberbines by acidic treatment. 

The 8-methyl-8,14-cycloberbine (=)') was stirred in methanol in the presence of 

trifluoroacetic acid at room temperature (Method I) for 3.5 h afforded the spiro- 

benzylisoquinoline I=; 76%; mp 190-191•‹C; m / e  397 (M'); v 3350, 1710; 6 7.66, 

7.12 (2H, AB-q, J=8.5), 6.58 (lH, s ) ,  5.81, 5.77 (2H, AB-q, J=1.4), 5.75 (lH, s, 

H-1). 4.02, 3.90, 3.13, 1.56 (3H x 4, s)]. Similar treatment of the 8-ethyl- and 

8-allyl-8,14-cycloberbines (*') and 10c6)) gave the methoxyspirobenzylisaquino- 

lines, (83%) and (56%), along with the unsaturated spirobenzylisoquinolines, 

12b (12%) and (31%). respectively. On the other band, upon being heated with - 

H' 
R ---- 

a R=  Me - OMe OMe 
b R = E t  - lo 11 Rr=Me - - 12a R'= H 
c R =  CHzCH-CHz - 13 R'EH - - b R ' = M ~  

c R'=CH=CH~ - 

10% hydrochloric at 70-80'C (Method 11) for 2 h, the 8-alkyl-8,14-cycloberbines 

(10a. lob, and z) furnished the hydroxyspirobenzylisoquinolines, 174%; mp 
+ 

173-174OC; m / e  383 (M ) ;  v 3300, 1700; 6 7.61, 7.07 (2H, AB-q, J=8.5), 6.58 (lH, s ) ,  

5.94 (lH, s, H-1), 5.84, 5.80 (ZH, AB-q, J=1.5), 4.00, 3.98, 1.64 (3H x 3, s)l, 

(SO%), and (56%), accompanied with the unsaturated spirobenzylisoquinolines, 
+ 

12a 121%; mp 152-153OC; m/e 365 (M ) ;  v 3400, 1700, 1640; 6 7.61, 7.05 (ZH, AB-q, - 
H J=8.5), 6.60 (lH, s), 6.38 (lH, s, , 6.12 (lH, s, - 1  5.85, 5.81 (ZH, AB-q, 
- 

H J=1.2), 5.38 (lH, , 4 ,  3.99, 3.94 (3H x 2, s)], (l7%), and (33%), 
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respectively. In consonance with the spirobenzylisoquinoline skeleton, all these 

products revealed the signals due to H-1 at higher field (5.75-6.21 ~prn)~) in their 

PMR spectra. And the 2-configuration of and was confirmed by the lower 

'8) chemical shift L7.04 (e) and 7.41 ( = ) I  of the vinylic proton depicted in 12. 
Contrary to the previous results on the 8.14-cycloberbine (1) giving exclusively 

the benzindenoazepines (6  or I ) ,  the introduction of 8-alkyl substituents to cyclo- 

berbines changed completely the regioselectivity in C-N bond cleavage of the 

aziridine ring presumably because of the enhanced stability of the intermediate 

carbocation at C8 to spiro compounds in comparison with that at C14 to benzindeno- 

azepines. 

Reduction of with NaBH4 in methanol yielded the two diastereoisomeric alcohols, 

t 14a and in 71 and 13% yields, respectively, whereas that with LiAlH(0Bu )j in - 
tetrahydrofuran gave + and in 14 and 77% yields, respectively. As the signal 

due to H-13 of appeared at lower field (6 5.21 ppm) than that of 15a ( 6  4.77 

ppm) by deshielding effect of the aromatic ring A, 9r10) the relative stereochemistry 

of C13-OH and C14-N in + is cis and that in e, trans. The similar results were 
obtained in the reduction of and e, and summarized in Table I 

t Table I Reduction of the 8,14-Cycloberbines(10) with NaBH4(A) or LiAlH(0Bu )3(B) 

Cycloberbine R Reagent Yield(%) Product Ratio H-13 Chemical Shift(&) 
14 11 - 14:15 - - 14 - 15 - 

10a Me A 71 13 5.5:l.O 5.21 4.77 - 
B 14 77 1.0:S.S 

10b Et A 88 9 9.5:l.O 5.22 4.74 - 
B 12 88 1.0:7.5 

10c CH2-CH=CH2 A 80 12 6.5:l.O 5.05 4.68 - 
B 13 85 1.0:6.5 

=* H A 95 0 1.0:O.O 5.63 4.84 

B 14 67 1.0:5.0 

* The results have already been r e p ~ r t e d . ~ , ~ ~ )  



The above reverse stereoselectivity depending on the reagents would be well inter- 

preted by the assumption that NaBH4 attacks the carbonyl mainly from its less- 

t hindered side, whereas LiAlH(0Bu )3 at first forms predominantly a complex with 

the nitrogen of the aziridine ring and then the hydride of the complex attacks 

intramolecularly the carbonyl from the same side of the nitrogen. 

Acidic cleavage of the 13-hydroxycycloberbines (14 and g) was next investigated. 
On treatment with the Method I the cis-alcohols (z and 14bI gave the methoxy- 

spirobenzylisoquinolines, (71%) and (83%). respectively, while the alcohol 

(%) afforded (60%) along with the unsaturated spiro compound (G; 16%). 

Similarly, treatment of 14a, 14b. and %with the Method I1 furnished the dihydr- 

oxy spiro derivatives, % (45%). (25%). and (49%). accompanied with 

(36%), (54%), and (22%). respectively. On the other hand, the trans- 

alcohols (15a 15b, and 15cI gave the methoxyspiro compounds, = (70%). = (68%) 
and (64%). with the Method I and the unsaturated spiro compounds, (79%). 

2lb (70%). and ( 7 4 % ) ,  with the Method 11, respectively. Again the 13-hydroxy- - 

\ 
OMe OMe 

20 R'= H - R'=H 
22 R'. COzEt - - b R'.Me 

c R'.CH=CH~ - 
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cycloberbines (14 and 1 1 1  afforded exclusively spirobenzylisoquinolines and none 

of benzindenoazepines could be detected. 

On treatment with ethyl chloroformate the methoxyspiro compounds (16a. 16b. and 

16cI derived from 14 afforded the oxazolidinones (=, e, and E), respectively, - 

while the methoxyspiro compounds (20a. ZOb, and derived from 15 were led to 
the carbamates (*, 2, and G), respectively. These results established 

unambiguously the aforementioned stereochemistry of the cis- and trans-alcohols 

(14 and 11). 

The regioselectivity in acidic C-N bond cleavage of cycloberbines would depend on 

the relative stability between the intermediate carbocation and B to benzindeno- 

azepines and spirobenzylisoquinolines, respectively, as shown below. 

Thus 8-alkyl-8,14-cycloberbines were found to afford easily spirobenzylisoquino- 

lines by acidic treatment and this simple transformation would be of value 

particularly in terms of providing fl-unsubstituted spirobenzylisoquinolines which 

could lead to various modified derivatives. 
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