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ethyl acetate-chloroform gave 2.49 g (63%) of white crystals. By 

raising the temperature rapidly (-20°/min), the unusually broad melting 

range could be narrowed to 193-200'. The clear melt soon solidified at 

this temperature and remelted to a yellow liquid at 255-290' similar to 

that obtained by slowly heating the substance (-2'/min) to these 

temperatures. NMR (CDC13): 6 5.20 ( s ,  2H) and 7.1-7.8 (m, 20 H I ;  MS 

(70 eV): m/e 349 (M-451, 272 (M-1221, 242 (M-lSZ), 212 (M-1821, and 

167 (M-227). 

7. C. B. Hauser. W. B. Brasen, P. S. Skell, S. W. Kantor and A. E. 

Brodhag, J. Am. Chem. SOC., 78, 1653 (1956). 

G .  J. Karabatsos and R. A. Taller, e.. 86. 4373 (1964). 8. 

Submitted b Luke K. T. Lam* and L. W. Wattenberg 

Department of Laboratory Medicine and Pathology 
University of Minnesota 
Minneapolis, Minnesota 55455 

& 

The diterpene esters, kahweol palmitate (a) and cafestol palmitate 

(k), isolated from green coffee beans have been found to induce increased 

activity of the detoxifying enzyme system, glotathione S-transfetase.' 

Administration of compounds and to Sprague-Dawley rats treated with 

7,12-dimethylbenz(a)anthracene. resulted in a decrease in the incidence of 

mammary tumor formation.2 and 2 at 
inhibitors of chemically-induced tumorigenesis, large quantities were 

required. The yield of and & isolated from green coffee beans was less 

To study further the effects of 
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than 0.02%. Large s c a l e  i s o l a t i o n  of these two compounds from green cof fee  

beans by the  e x t r a c t i o n  and f r a c t i o n a t i o n  method is not  e f f i c i e n t .  We now 

descr ibe  a semi-synthetic method t o  obta in  fi and & and t h e i r  

corresponding a c e t a t e s  (E and 5) i n  gram quant i ty .  

0 
I 

3 b) R - -CCH 
In addi t ion  t o  the pa lmi ta tes ,  kahweol and c a f e s t o l  e x i s t  a s  e s t e r s  of 

o t h e r  f a t t y  ac ids  as  wel l  i n  green coffee beans. The t o t a l  d i te rpene  

e s t e r s  were ex t rac ted  i n t o  petroleum e t h e r  along with o t h e r  l i p i d  soluble  

substances.  Af te r  removal of the  so lvent ,  the petroleum e t h e r  e x t r a c t  was 

Saponified with e thanol ic  potassium hydroxide t o  give the  f r e e  a lcohols ,  1 
and 2. The diterpwne alcohols  were then separated from the o t h e r  

unsaponified mater ia l  by preparat ive LC. E s t e r i f i c a t i o n  with palmitoyl  

ch lor ide  i n  ppridine followed by prepara t ive  LC separa t ion  gave the pure 

pa lmi ta tes ,  111 and 3 i n  good y ie ld .  - SECTION 

E s t e r s  of Kahweol (1) and Cafestol  (21.- Ground green cof fee  beans (1 kg 

Colombia Supremo) were ex t rac ted  with petroleum e t h e r  i n  a modified Sohxlet 

e x t r a c t e r  (Cur t in  Matheson S c i e n t i f i c ,  Inc.) f o r  10 days. The solvent  was 

removed and the  e x t r a c t  weighed 80-90 g. The combined e x t r a c t s  from 

severa l  e x t r a c t i o n s  (200 g) were saponif ied with 600 m 1  of e thanol ic  KOH 

(10% KOH i n  80% aq. e thanol)  a t  room temperature f o r  3 days. The reac t ion  

mixture was poured i n t o  i c e  water and the  unsaponified mater ia l  was 

ex t rac ted  i n t o  e ther .  The crude product (18-23 g) which contained kahweol, 
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c a f e s t o l ,  p h y t o s t e r o l r  and o t h e r  l i p i d  so lub le  rubstances was f r a c t i o n a t e d  

by normal phase p repa ra t ive  LC [2X s i l i c a  g e l  prepPAK 500 column, 

hexane:ethyl a c e t a t e  (1:2 v / v ) l .  The mixture of kahweol and c a f e s t o l  was 

c o l l e c t e d  as a s i n g l e  peak. The so lven t  was removed. The y i e l d  of t he  

d i t e rpene  mixture was 5-7 g .  

To a cooled (0') s o l u t i o n  containing 10 g (0.032 roll of a mixture of 

kahweol and c a f e s t o l  i n  100 ml of py r id ine  was added dropwise 0.035 mol of 

palmitoyl  ch lo r ide  o r  a c e t y l  ch lo r ide  with s t i r r i n g .  The mixture was then 

allowed t o  warm up t o  room temperature and s t i r r i n g  was continued 

overnight .  The r e a c t i o n  mixture was poured onto i ce  and the  aqueous 

s o l u t i o n  ex t r ac t ed  t h r e e  times with 150 ml of e t h e r .  The e t h e r e a l  e x t r a c t s  

were combined, washed with 6N H C l  u n t i l  a11 the  py r id ine  was n e u t r a l i z e d .  

The organic  l a y e r  was washed with s a t u r a t e d  NaHC03 s o l u t i o n  and water.  

Evaporation of the ro lven t  l e f t  t he  pa lmi t a t e s  which were separated by 

p repa ra t ive  LC with s i l v e r  n i t r a t e  impregnated s i l i c a  g e l  collomns 

[herane:ethyl a c e t a t e  (2: l  v:v); f low r a t e  - 200 m l / m i x ~ l . ~  The y i e l d  of & 

and & were 3.5 g (20%) and 2.5 g (14%) respect ively:  t he  a c e t a t e s  of 

kahweol and c a f e s t o l  (E and 3) were s i m i l a r l y  obtained i n  28% (3.2 g )  and 

20% (2.3 g )  y i e l d s  r e spec t ive ly .  These e s t e r s  were i d e n t i c a l  t o  those 

p rev ious ly  reported by  NMR, IB ,  and YS d e t e r m i n r t i ~ n s . ' ' ~ ' ~  

Acknowledgements.- We thank Thomas Krick f o r  t he  mass s p e c t r a  and NMR 
determinat ions.  F inanc ia l  support  from the  Nat ional  Cancer I n s t i t u t e  
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Ear 1 ie r a convenient s yn t he s i s o f 1 , 2,3,4- t e t r a hydro i so qu ino 1 ine s wa s 

developed from o-bromoalkylamino crompounds and aluminium chloride.2 Still 

many mono as well as disubstituted tetrahydroisoquinolines are lacking .3 

This note describes a synthesis of 3,4-diphenyl-1,2,3,4- 

tetrahydroisoquinolines (111) by cyclizationnn of 2-benzylamino-1,2- 

diphenylethanols (11) in boiling hydrobromic acid which may be obtained 

from ben~oins.~' The structure of I11 is supported by elemental anallysis 

as well as IR and NMR evidence. 

PhCOCHOHPh 

a) R a t 4  b) R s C H 3  C )  R i: CI 

Melting points are uncorrected. Infrared spectra (KBr pellet) were 
recorded by using a Perkin-Elmer Model 580 spectrometer. Proton NMB 
spectra (CDC13 solvent) were obtained with A-60 A instrument using Me4Si as 
internal standard. 

2-Benzylamino-l,2-diphenylethanol (11). Typical Procedure .- Benzoin (10.0 

g )  and freshly distilled benzylamine (10.0 g ) ,  were boiled under reflux in 
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