
InternaPional 

^ and . 

HeteroQdb 
(oemistry 

Founded 

by 

Tetsuji Kametani 

Volume 29 

* Number 1 

The Japan Institute of Heterocyclic Chemistry 

Elsevier Science Publishers 



HETEROCYCLES 

An International Journal for Reviews and Communicat ions 

in Heterocycl ic Chemistry 

CONTENTS 

C O M M U N I C A T I O N S 

M. AVALOS GONZALEZ, R. BABIANO CABALLERO, P. CINTAS 

MORENO, J . FUENTES MOTA, J . L. J IMENEZ REQUEJO, 

and J . C. PALACIOS A L B A R R Ä N . Reaction of Glycosyl isothi-

ocyanates w i th 2-Chloroethylamine 1 

KENJI Y A M A G A T A , HIROSHI M A R U O K A , Y O S H I C H I K A 

HASHIMOTO, and MOTOYOSHI Y A M A Z A K I . Ring Conver-

sion of 2 -Amino-4 ,5-d ihydro-3- fu rancarbon i t r i les Catalyzed 

by Halide Ions 5 

ULF PINDUR, MANFRED EITEL, and ERFANIAN ABDOUST-

H O U S H A N G . Regioselectivity in the Diels-Alder Reactions of 

2-Vinyl indoles and Py rano [3 ,4 -£ ] i ndo l -3 -ones w i th CC-

Dienophiles. 11 

KIYOSHI M A T S U M O T O , KENSAKU H A M A D A , TAKANE UCHI-

DA, and HIROSHI YOSHIDA. Formation of Novel 1 : 3 A d -

duct in the High Pressure Reaction of 2 ( 1 H)-Pyr idones wi th 

Dimethyl Acetylenedicarboxylate : An X-Ray Crystal Struc-

ture Determinat ion 21 

AKIRA M A T S U D A , HITOMI O K A J I M A , and TOHRU UEDA. 

Synthesis of 2 \3 ' -D ideoxy -3 ' -methy l idene thymid ine and T, 
3 ' - D i d e h y d r o - 2 \ 3 ' - d i d e o x y - 3 ' - m e t h y l t h y m i d i n e : Deoxy-

genation of the Allylic Alcohol System in 3 ' -Deoxy -3 ' -

methyl idene-5-methylur id ine 2 5 

KLAUS T H . W A N N E R and ILONA PRASCHAK. Asymmetr ie 

Electrophilic ar-Amidoalkylation 6 : Syntheses of Tetrahy-

droisoquinolines of High Enantiomeric Purity 2 9 

Y O N G - G Y U N LEE, H I D E H A R U I W A S A K I , Y O H S U K E 

Y A M A M O T O , KATSUO OHKATA, and KIN-YA AKIBA. ( 4 + 

2 )Type Cycloaddit ion of Chromones wi th #, /?-Unsaturated 

Ketones Mediated by t -Butyldimethyls i ly l Triflate : One-pot 

Preparation of Xanthone Derivatives 3 5 

MASAMITSU OCHI , KENSUKE FUTATSUGI, YASUHIRO KUME, 

HIYOSHIZO KOTSUKI, KAZUHIKO ASAO, and KOZO 

SHIBATA. Litophytol ides A and B, Two New Lipid Meta-



bolites of a Sof t Coral Litophyton sp 3 9 

PAPERS 

RONALD G. MICETICH, RAJESHWAR S INGH, CHEN C. S H A W , 

S A M A R E N D R A N. MAIT I , MAYA P. S INGH, and PAUL 

SPEVAK. The Chemistry of the 6/?-Diacylaminopenici l l ins- . . . 4 3 

A B D U L L A J . H A M D A N and HAROLD W . MOORE. A New S y n -

thet ic Route to Heterocycl ic Quinones 51 

A N A M. C U A D R O , JUL IO ALVAREZ-BUILLA, and J U A N J . 

VAQUERO. Preparation of New Benzimidazole Derivatives 

frorn A / - [ (Methy l th io ) th iocarbony lmethy l ]az in ium Salts 57 

PETER M Ä T Y U S , N Ä N D O R M A K K , ENDRE KASZTREINER, and 

GYULA J E R K O V I C H . A Novel Method for the Synthesis of 

2 -Ha loa lky l -3 (2 /V) -pyr idaz inones by 0 - * /V-A lky l Rearrange-

ment 6 7 

J A N KEIJSERS, BENNO H A M S , CHRIS KRUSE, and H A N S 

SCHEEREN. High-Pressure Diels-Alder Reactions of 1 -

Methoxycarbony l -3 -methy l th io - and -3-pheny l th iopyr ro le . 

An Eff icient Entry to 7 - A z a b i c y c l o [ 2 . 2 . 1 ]heptanes 7 9 

S A L I M U Z Z A M A N S I D D I Q U I , BINA SHAHEEN SIDDIQUI , TARIQ 

M A H M O O D , and SHAHEEN FAIZI. Tetranortr i terpenoids 

f rom Azadirachta Indica A .Juss (Meliaceae) 8 7 

FRANCESCO LUCCHESINI , NEVIO PICCI, MARCO POCCI, A N 

GELA DE M U N N O , and VINCENZO BERTINI. Synthesis of 

4 -Unsubs t i tu ted Isothiazoles 9 7 

ANDRE M A Q U E S T I A U , ROBERT F L A M M A N G , and F O U A D -

BACHIR B. A B D E L O U A H A B . Flash-Vacuum Pyrolysis of 1 , 

2 ,4-Tr iazol ides : A N e w Synthesis of Functionalized Oxazoles . 103 

MARIA J . CLIMENT, HERMENEGILDO GARCIA, SARA IBORRA, 

MIGUEL A . M I R A N D A , and JA IME PRIMO. Photosensit ized 

Dehydrogenat ion of Flavanones to Flavones using 2 , 4 , 6 -

Tr iphenylpyry l ium Tetraf luoroborate (TPT) 1 1 5 

TOKUHIRO W A T A N A B E , KAZUHIKO HAYASHI , J U N S A K U R A -

DA, MICHIYO O H K I , NORIKO T A K A M A T S U , H A R U M I 

HIROHATA, KEIKO T A K E U C H I , KAYO YUASA, and AKIHIRO 

OHTA. Alky lat ion and Arylat ion of Pyrazines by Organot in 

Compounds 123 

EDDIE V . T A O , J O H N B R E N N A N , J O H N K. S W A R T Z E N -

DRUBER, and J A C K B. DEETER. Synthesis of New Racemic 

Bicyclic y - a n d tf-Lactams Based on Two- fo ld Intramolecular 

Cyclization 132 

J E A N - M I C H E L V I E R F O N D , LUCIEN LEGENDRE, JACQUELINE 

M A H U T E A U , and MARCEL MIOCQUE. Anne la t ion o f 

Quinoxaline by Sulfur Stabil ized Carbanions 141 



TATSUO N A G A S A K A , HIROTO Y A M A M O T O , HIDEKI HAYA-

SHI , M A R I K O W A T A N A B E , and F U M I K O H A M A G U C H I . 

Wi t t ig Reactions of 1-Alkoxycarbonyl -2-hydroxypyrro l id ines 

and -piperidines : Syntheses of ( ± ) - H y g r i n e and ( ± ) - 2 -

Epilasubine II 1 5 4 

M. TERESA RAMOS, CARMEN A V E N D A N O , JOSE ELGUERO, M. 

LUISA J I M E N O , J U A N A BELLANATO, FELICIANA FLORE

NCIO, and JULIA SANZ-APARICIO. Tautomer ism of Bis 

(2-benzothiazoly l )ary lmethanes 1 6 5 

JULIO A . SEIJAS, M. PILAR V. TATO, R A M Ö N ESTEVEZ, LUIS 

CASTEDO, and RICARDO RIGUERA. N e w Total Synthesis o f 

Patulin 181 

LING-LING TIEN, S H A W - T A O LIN, and HUI -JEAN C H I A N G . 

Mass Spectrometr ic Fragmentat ion o f the Pro tona ted 

Sydnones under Chemical lonization 1 8 5 

J IN Y U N S U N , YOSHIO HANO, and TARO N O M U R A . On the 

Structure of Sanggenon Q, A New Diels-Alder Type A d d u c t 

f r o m Morus mongolica Schneider 1 9 5 



HETEROCYCLES, Vol. 29, Ho. 1, 7 989 

ASYMMETRIC ELECTROPHILIC a-AMIDOALKYLATION 6 1 : 

SYNTHESES OF TETRAHYDROISOQUINOLINES OF HIGH ENANTIOMERIC PURITY. 

Klaus Th. Wanner* and I l o n a Praschak 

I n s t i t u t für Pharmazie und Lebensmittelchemie der 

Universität München 

So p h i e n s t r . 10, 8000 München 2 

A b s t r a c t - Syntheses of 1 - s u b s t i t u t e d t e t r a h y d r o i s o q u i n o l i n e s 

of high enantiomeric p u r i t y are d e s c r i b e d . As key step a 

d i a s t e r e o s e l e c t i v e t r a p p i n g r e a c t i o n of a c h i r a l a cyliminium i o n 

with s i l y l enol e t h e r s i s i n v o l v e d . The s t a r t i n g acyliminium i o n 

can be prepared by hydride a b s t r a c t i o n with t r i p h e n y l c a r b o n i u m 

t e t r a f l u o r o b o r a t e . 

There are at present s e v e r a l d i f f e r e n t methods f o r p r e p a r i n g 1 - s u b s t i t u t e d 

1, 2, 3 , 4 - t e t r a h y d r o i s o q u i n o l i n e s i n e n a n t i o m e r i c a l l y pure form. They are based on 

r e s o l u t i o n , e n a n t i o s e l e c t i v e c a t a l y t i c hydrogenation, d i a s t e r e o s e l e c t i v e a l k y l a -

t i o n of c h i r a l formamidine d e r i v e d anions and on the i n c o r p o r a t i o n of carbon 

fragments d e r i v e d from the c h i r a l p o o l . A survey of these methods has been 

providec i n a recen t p a p e r 2 . The i n t e r e s t i n t e t r a h y d r o i s o q u i n o l i n e s i s due to 

t h e i r wide d i s t r i b u t i o n among both a l k a l o i d s 3 and b i o l o g i c a l l y a c t i v e Compounds of 

s y n t h e t i c o r i g i n 4 . 

We have now found a n o v e l method f o r the s y n t h e s i s of a - s u b s t i t u t e d amines i n 

o p t i c a l l y pure form t h a t we have termed asymmetric e l e c t r o p h i l i c oc-amidoalkylation 

(AEccA). The t r a p p i n g r e a c t i o n of a c h i r a l a c y l i m i n i u m i o n (R*CO= c h i r a l a u x i l i a r y 

i n 1) , which r e p r e s e n t s an asymmetric e l e c t r o p h i l i c a - a m i d o a l k y l a t i n g agent, with 

a n u c l e o p h i l e ("Nu-") was expected t o proceed with s t e r e o s e l e c t i v e bond fo r m a t i o n . 

As a r e s u l t thereof one diastereomer (2 or 3) should predominate which a f t e r 

p u r i f i c a t i o n to a S i n g l e diastereomer and subsequent removal of the c h i r a l 
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a u x i l i a r y would y i e l d an e n a n t i o m e r i c a l l y pure amine. T h i s plan has been 

s u c c e s s f u l l y implemented with P y r r o l i d i n e s 3 and p i p e r i d i n e s 6 . 

In t h i s communication we wish to r e p o r t the e x t e n s i o n of t h i s concept to the 

s y n t h e s i s of t e t r a h y d r o i s o q u i n o l i n e s . 

F i r s t there was need f o r an e f f i c i e n t method f o r g e n e r a t i n g the acyliminium ion 6. 

Hydride a b s t r a c t i o n 7 from 4 seemed to be the most d i r e c t route. lipon treatment of 

amide 4 with t r i p h e n y l c a r b o n i u m t e t r a f l u o r o b o r a t e 5. at room temperature ( i n 

CH2CI2) the s t a r t i n g m a t e r i a l was indeed completely consumed w i t h i n 16 h and a 

y e l l o w p r e c i p i t a t e formed. 

( S ) - 1 1 X = H 2 ( R ) - 1 2 X = H 2 

A d d i t i o n of e x t r a s o l v e n t r e s u l t e d i n a c l e a r y ellow S o l u t i o n to which enol ether 

8a (1.2 eq. i n CH2CI2) was added at ~78°C. A f t e r workup a mixture of diastereomers 

(S)-9a and (R)-10a was obtained. On Si02 no S e p a r a t i o n of (S)-9a from (R)-10a 

c o u l d be e f f e c t e d although v a r i o u s s o l v e n t s were employed. The composition of the 

d i a s t e r e o m e r i c mixture was determined as 20.3/79.7 by HPLC using a c h i r a l 

s t a t i o n a r y phase 8 (see Table 1). The r e a c t i o n a l s o proceeded smoothly at -90°C. 

Thereby the (S)-9a/(R)-10a r a t i o was improved to 17.6/82.4 and the mixture of 

diastereomers was obtained i n a combined y i e l d of 97.2%. An even more s t e r e o s e l e c -

t i v e r e a c t i o n c o u l d be brought about by adding TiCl4 (1 eq. at -78°C) p r i o r to the 

a d d i t i o n of s i l y l enol ether 8a. In t h i s case at -78° C and -93° C (temp. of enol 

ether a d d i t i o n ) d i a s t e r e o m e r i c r a t i o s of 12.4/87.6 and 11.2/88.8 (Table 1, e n t r i e s 

3 and 4), r e s p e c t i v e l y , c o u l d be achieved. The r e s u l t s of the bond forming 
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r e a c t i o n s (at -78°C, without TiCJU ) with s i l y l enol ethers 8b and 8c_ can be taken 

from Table 1. In these cases the i n f l u e n c e of lower temperatures and TiCl4 has not 

been i n v e s t i g a t e d y e t . 

Table 1. 

Reaction cond. Yield [%] Ratio (R) -12 
en-
try 8 R1 R2 Add. Temp.[<>C] (S)-9+(R)-10 (S)-9/(R)-10 (S)-11/(R)-•12 Yield [%] a> [a] 578 

1 a H H -78 20.3/79.7 

2 » -90 97.2 17.6/82.4 16.7/83. .3 59.1 -119.6° 

3 » 1 eq.TiCl 4 -78 12.4/87.6 

4 » 1 " " -93 11.2/88.8 

5 b H Cl -78 98.9 14.8/85.2 9.9/90. .1 5.3b> 
51.9C> 

-102.9° 

6 c 0CH3 OCH3 -78 96.8 17.6/82.4 18.5/81. .5 37.8 - 83.0° 

a) Pure Compound according to HPLC. b) Pure Compound for analytical purposes only. c) Hard to 

separate mixture of (R)-12a and (R)-12b. 

Compounds (S)-9/(R)-10. a_-c have been employed i n the s y n t h e s i s of 1 - s u b s t i t u t e d 

t e t r a h y d r o i s o q u i n o l i n e s (R)-13 i n c l u d i n g the a l k a l o i d (-)-homolaudanosine ((R)-

13d) as o u t l i n e d below. By hydrogenation i n a c e t i c a c i d / 1 % t r i f l u o r o a c e t i c a c i d 

u s i n g Pd on carbon (10% Pd) as c a t a l y s t the amides (S)-11/(R)-12 a-c were 

obtained. S a i d diastereomers (S)-11/(R)-12 proved to be separable on s i l i c a g e l . 

The r a t i o (S)-11/(R)-12 was found to be almost the same as the (S)-9/(R)-10 r a t i o 

(see Table 1.) except f o r the Compounds with a p - c h l o r o p h e n y l s u b s t i t u e n t (Table 

1. entry 5). T h i s might be due to a d i f f e r e n c e i n the r a t e of a s i d e r e a c t i o n 

which occurred d u r i n g hydrogenation. Beside the c a r b o n y l oxygen a l s o the c h l o r i n e 

s u b s t i t u e n t had been removed to some extent (up to 36%). 

The y i e l d s of the major diastereomers (R)-12 i n pure form obtainded a f t e r f l a s h 

chromatography are a l s o s e t f o r t h i n Table 1. The next s t e p i n v o l v e d the cleavage 

of the amide bond and was f i r s t attempted by means of LiOH i n dioxane/H2 0 (3/1, 

s e a l e d tube, ~150°C), but without any n o t i c e a b l e success. 

F i n a l l y we found that amides (R)-12a - (R)-12c can be c l e a v e d by treatment with 

LiAlH« i n THF (2.5 - 5.0 mol.-eq., 2-3 h, 20°C) . The pure amines (R)-13a - (R)-

13c were thus obtained i n f a i r l y good y i e l d s (Table 2) a f t e r f l a s h chromatography 
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( S i 0 2 , Et 20/NEt 3=95/5) . The lower y i e l d f o r (R)-13b i s due to the f a c t t h a t f o r 

convenience a mixture of (R)-12b and (R)-12a (obtained from hydrogenolysis, v i d e 

supra) had been employed as s t a r t i n g m a t e r i a l . 

R ^ 

( R ) - 1 3 

Table 2. 

(R)-13 

R1 R2 R3 Y i e l d [%] [ a ] 8 7 8 

a H H H 64.7 +25. 5° 

b C l H H 1 6 . l a > +12. 40 

c OCH3 O C H 3 H 77.0 +15. 1° 

d O C H 3 O C H 3 C H 3 64.3 -13. 5° 

a) Based on s t a r t i n g m a t e r i a l contami-

nated with 36% (R)-12a. 

The R s t e r e o c h e m i s t r y of (R)-13b has been e s t a b l i s h e d by comparing the o p t i c a l 

r o t a t i o n ( [ a ] S 7 8 = +12.4°, [ a ] 3 4 6 = + 1 1 . 5 ° ; c= 1.05; C H 3 O H ) with r e p o r t e d 

l i t e r a t u r e v a l u e s 9 ([OC]D = +15°; CHsOH). The R conf i g u r a t i o n of (R) -13a c o u l d be 

deduced from the product d i s t r i b u t i o n t h a t was observed a f t e r hydrogenation of 

(S)-9b/(R)-10b. Thereby i n a d d i t i o n to (S)-IIb/(R)-12b a mixture of ( S ) - l l a / ( R ) -

12a was formed (vide supra) wherein the predominant isomer was the same as i n the 

product obtained along the d i r e c t route from (S)-9a/(R)-10a ( v e r i f i e d by HPLC). 

The f i n a l step i n the s y n t h e s i s of (R)-homolaudanosine ((R)-13d) was the methyla-

t i o n of (R)-13c ( C H 2 O , 2.5 eq. NaCNBHs) which a f f o r d e d (R)-13d i n 64.3% y i e l d . The 

o p t i c a l r o t a t i o n of the obtained product ( [ O J B T B = -13.5°, c= 0.89, EtOH) compared 

to t h a t of the n a t u r a l e n antiomer 1 0 ((S)-13d: [a]o = + 11°, c= 0.21, EtOH) 

i n d i c a t e s that the s y n t h e s i z e d Compounds and i t s p r e c u r s o r s belong to the (R)-

s e r i e s . In order to v e r i f y the o p t i c a l p u r i t y of the amines (R)-13 a sample of 

(R)-13a was t r e a t e d with (-)-camphanic a c i d C h l o r i d e . HPLC re v e a l e d (R)-12a as the 

p r e v a i l i n g Compound, accompanied by t r a c e amounts (< 0.4%) of a s i d e product 

( p o s s i b l y ( S ) - I I a ) . T h e r e f o r e the o p t i c a l p u r i t y (ee) of (R)-13a - (R)-13d should 

at l e a s t be higher than 99%. 

In c o n c l u s i o n , i t has been shown that the c h i r a l acyliminium i o n (6) can be 

obtained by a simple hydride a b s t r a c t i o n r e a c t i o n . Subsequent t r a p p i n g r e a c t i o n s 
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proceed with s t e r e o s e l e c t i v e bond formation and the r e s u l t i n g products are u s e f u l 

i n t e r m e d i a t e s i n the s y n t h e s i s of 1 - s u b s t i t u t e d t e t r a h y d r o i s o q u i n o l i n e s of high 

enantiomeric p u r i t y . 
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