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Abstract l-Aryl-3-(2-hydroxyalky1~dene)a~etidin-Zones were 

heated with trifluoroacetic acld under reflux for 1.5 hr to give 

furo[3,2-c]quinaline derivatives in one-step through 2,3-dihydra 

3-5-ketaalkyl-4(1H)-quinolone intermed~ates. By this method, 

7,8,9,10-tetrahydro-2-methoxyben~ofur0[3,1-c]quinollne (111, 2- 

rnethyl3phenylfuro[3,2-clquinoline (c), 2-methylfuro[3,2-cl- 

quinollne (%a), Z-ethyIfuro[3,2-~]~uinoline ( c b )  and 2-methyl- 

8-methoxyfuro[3,2-clquinoline (Zflc) were obtained from the - 
correspandlng l-aryl-3-(2-hydroxyalkyl1dene)azetidin-2-ones. 

In the previous papers'", we reported that monocyclic I-arylazetidin-2-ancs (!I 

were easily converted to 2,3-dihydro-4(1~)-quin010ne5 ( 2 )  by an action o f  acids. 

(Scheme 1 ) .  This acid-catalyzed acyl migration reaction mlght b e  a p p l i c a b l e  to ii 

synthesis of furo[3,2-clquinaline derivatives (5) upon treatment of 1-aryl-3-(B- 

ketoalky1)azetldln-2-ones (!) with aclds through 2.3-dih~dro-4(1H)-qulnolones (4) 
as intermediates. (Scheme 2). Based upon this assumption, we have further invcsti- 

gated the acid-catalyzed rearrangement of 1-aryl-3-(2-hydroxyalky1idene)azettdin- 

2-ones, in the expectation that they might behave as 3 - ( 0 - k e t o a l k y 1 ) a z e t i d i n Z -  

ones and give furo[3,2-clquinolines, as an extention of the previous works. we 

wish to report the results of our studies in this paper. 

Scheme 1 

X=H, OH, 0CI13, CI, Br, N(CH3)2 ; R=H, alkyl, COOEt 



First, we examlned the acid-catalyzed rearrangement of 1-(4-methoxyphenylj-3-(2- 

hydroxycyclohexylidenejazetidin-2-one (101, easily prepared as follows. Condensa- 

tion of I-(4-methoxyphenyljazetidin-2-one (g13 with cyclohexanone by the method as 

we r - p ~ r t e d ~ ' ~  afforded the cyclohexylideneazetidin-2-one (26'7, 90 % ) ,  mp 132- 

133 'C. Treatment of (!I with lithium diisopropylamlde (LLIA) In THF at -78 'C gave 

the 3-cyclohcxenyl derivative (8j5,8 in nearly quantitative yield, mp 75-77 ' C .  

Oxidation of ( 8 )  with 5-chloroperbenzoic acid in methylene chloride at room tempe- 

rature far 14 hr ylelded the 3-(1,Z-epoxycyclahexyl'jazetidin-2-one ('3, 90 %] as a 

d~astereoisameric mixture, mp 99-101 'C. Treatment of ($1 with one equivalent of 

t-BuOK in EtOH under reflux far 0.5 hr gave the 3-(2-hydroxycyclohexy1idene)azeti- - 

din-2-one (109, 88 1 ,  mp 159-161 'C. The azetldin-2-one (g), thus obtained, was 

heated with trifluoroacet~c acid under reflun for 1.5 hr to give the expected 

7 , 8 , 9 , 1 0 - t e t r a h y d r o - 2 - m e t h 0 ~ y b e n ~ 0 f ~ r 0 [ 3 , 2 - ] q i n 1 i n  (11). - 
Scheme 3 

Since the l-aryl-3-(2-hydroxycycl0he~ylidene)a~etidin-2-one was found to be an 

excellent precursor for the synthesis of furo[3,2-clquinoline system, successively, 
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we examlned the acid-catalyzed rearrangement of some I-aryl-3-(2-hydroxyalkyl- 

idene)azetidin-2-ones. 

5 The aietidin-2-one (12) was treated with 5-BuOK as above to give two products - 
(13a1', 30 % ) ,  mp 111-113 'C ,  and (13b11, 35 % ) ,  mp 164-166 'C .  These were sepa- - - 
rated by column chromatography on silica gel by using chloroform as an eluent. The 

structure of the first product was deduced as (t3_a) by the fact that the buteno- 

5 lide (14) was obtained upon heating with trifluoroacetic acid. On the other hand, -- 
on heating the second product, the desired 2-methyl-3-phenylfu~o[3,2-c]qu1nollne 

(2) was obtained. 
Scheme 4 

Furthermore, we investigated the alternative method for yielding I-aryl-3-(2- 

hydroxyalky1idene)aretidin-2-ones. Methylation of the azetldin-2-onc (=)I2 with 

methyl iodide in M e O H  under reflux for 2 hr, followed hy treatment of the result- 

ing sulfonium iodide, without purification, with two equivalent of 5-BuOK in E t O H  

afforded 3-(2-hydroxypropy1idene)-I-phenylazetidin-20 (=I3, 73 % ) ,  mp 127- 

129 'C. In a similar fashion, 3-(2-hydroxybutvl~dene)-1-phenylazetidin-2-one 
12 

(18b14, 70 % ) ,  mp 96-98 'C, was also obtained from the azetidin-2-one (xb) . - 
Condensation of the lithlo salt'' of (6) - with ethyl 1-methylthiopropionatc gave 

the 3-acyl derivative (;P_c), mp 112-114 'C, reduction of which with NaBH4 in MeOH 

at -78 'C afforded the alcohol (17c) as a mixture of stereoisomers, mp 100-103 O C .  - 
The compound (Ec) was converted to 3-(2-hydroxypropylidene)-l-(4-methoxyphenyl~- 

azetidin-:-one (18~)'~, mp 114-117 ' C ,  by the same method as above. These azetl- -- 
din-2-ones (18a)-(lac) were heated with trifluoroacetic acld under reflux for 1.5 - - 
hr to give the corresponding furo[3,2-c]quinolines (20a)-(z) -- contaminated wlth 



t h e  4 , s - d i h y d r o  intermediates (19a)  - - (%c)17. Hence,  the  c r u d e  p r o d u c t s  were r e f l u x e d  

i n  t o l u e n e  i n  t h e  p r e s e n c e  o f  5 % Pdd-  f o r  2 hhr f o r  d e h y d r o g e n a t i o n  o f  (=a)-(%).  

By t h i s  way, t h e  y i e l d s  o f  ( 2 0 a ) - ( E )  - were e n h a n c e d .  P h y s i c a l  d a t a  o f  fur0 

[ 3 , 2 - c l q u i n o l i n e s  ( )  (g), ( Z 0 a ) - ( 2 0 ~ )  were  l i s t e d  i n  t h e  T a b l a  1. - - 
Scheme 5 

T a b l e  1. P h y s i c a l  Da ta  o f  r u r o [ 3 , 2 - c ] q u i n o l i n e s  ( I ] ) ,  (15), (ZOa), (ZOb) and (ZOc) 

Compd Yield rnp m/e 'tUWR (CDC13) S 

(%I "C ($1 

11 63 105-107 253 1.75-2.15 (m, 4H), 2.57-2.98 (m, 4H), 3.98 (5, 3H), 7.27-7.48 

(m, 2H), 8.01 (d, 5=8.5 Hz, Il l) ,  8.85 ( s ,  1H) 

15 58 91-93 259 2.66 ( 5 ,  3H), 7.20-7.82 (m, 7H), 8.05-8.41 (m, ZH), 

9.12 ( 5 ,  1Hl 

20.3 55 o i l  183 2.57 (bs, 3H), 6.54 (bs, IH), 7.50-7.78 (m, ZH), 8.03-8.35 

(m, ZH), 9 .05  ( 5 ,  1H) 

ZOb 60 o i l  197 1.39 ( t ,  5=7 Hz, 3H), 2.91 (q, J=7  - Hz, 2H), 6.53 (bs, lH), 

7.48-7.79 (m,  Zii), 7.98-8.37 (m, 2H), 9.05 ( 5 ,  1H) 

20c 55 011 213 2.56 ( 5 ,  3H), 3.96 (5, 3H), 6.51 (bs, IH), 7.07-7.50 (m, ZH), 

8.05 (d, J=9 Hz, I n ) ,  8.88 ( 5 ,  1H) 
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