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Abstract: Controlled crisscross annulation was applied to the synthesis of 

(?)-dihydrodesoxyotonecine, a degradation product of secopyrrolizidine alka- 

loids. 

In the preceding paper' has been described a new type of annulation reac- 

tion, the crisscross annuzation, affording pyrrolizidines and indolizidines, 

which were readily utilized in alkaloid synthesis. This versatile annulation 

can be also controlled by using the protected secondary amine to capture the 

strained medium-sized ketolactams. 
2 

Generally, the known synthetic methods 

for these heterocycles are associated with difficulties: in operation by high 

dilution, low overall yields, and a lack of the regiospecificity at the 

cyclization stage. We here report the efficient synthesis of eight- and nine- 

membered ketolactams through the controlled crisscross annulation. 

The diketones(3, 4_, 5_) for the annulation were readily prepared from the 

amides 1 and 2 - _l by N-alkylation3 with methyl iodide or benzyl bromide followed 

by acidic hydrolysis, respectively. 

n 

1) Me1 or PhCH2Br 
18-c-G/THF/KH/ A 

2) lO%HCl/AcOH ' 

3: n=2, R=Me, 88% 

4: n=2, R=CH2Ph, 89% 

2: n=3, R=CH2Ph, 51% 

1: n=2 

The annulation of 2 and 4 with potassium carbonate[5 equiv, 7% cone in 

MeOH-H20(5:2), 55-60°C for 20 mini smoothly produced the azacyclooctanones 64 - 
and 15 in good yields. Similarly, the annulation of 5 with aqueous lithium _ 
hydroxide afforded the azacyclononanone 8. 

6 
Apparently, - the present eight- 

membered ring-system should be useful in synthetic approaches to dihydrodesoxy- 

otonecine(l0) often obtained by degradation of the secopyrrolizidine alkaloids, - 

fukinotoxin 9 and so on. 
7 

e.g. - 
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aq LiOH 

5- - 
MeOH 

60-5OC 

6 R = Me, 81% - 
1 R = CH2Ph, 65% 

We had as our objective the first synthesis of 10 and the determination of - 
the stereochemistry of the methyl group at C-l position. 

7 
We initially used 

the N-methyl compound 5 as a starting azacyclooctanone; however, we failed to 

convert it to 11 by introducing the hydroxy or acetoxy groups to the a-carbon - 
of carbonyl group using the various oxidizing agents. 

8 
These attempts did not 

succeed because 6 under strong basic or acidic conditions gave immediately the - 
undefined ring-opened products. Moreover, the brominated ketone 12 afforded - 
only the unsaturated ketone 13 - 
group. On the other hand, the 

prepared from 2 could not give 

perties were absent due to the 

Y. pe 
CHf-c, .*Me 

o=c 
r"o" 1)H2/Pt02/ 
= 

aq HCl 

R 

during an attempt to introduce the acetoxy 

bromination or oxidation of the aminoketone 14 - 

the compound 15 because the usual ketonic pro- - 
transannular effect(g, vC!Iz13 1670 cm -5 . 

2)KOH 

(Reference 7) tie 

10 - 

cat c-H2S04 

6 * - 

“V 2)LiA1H4/THF/A 

Me 
!? / 

$4-g 4;;::_: Bpe” 3)50% aq-CF3C02H 

13 90% 12 quant - - 

14 63% 

r,OR 
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In the case of I, the aminoketal 16 could be readily led to the N-carbo- - 

benzoxy derivative 17 in a good overall yield, 
9 

which kept the usual ketonic - 

property(vmax CHC13 1700 cm 
-1 ) without involving a strong transannular effect. 

Acetoxylation of 17 via brominated intermediate afforded a mixture of the in- - 

separable diastereomers 18. - Deacetylation of 18 with NH3 in MeOH produced the - 

unstable alcohol 19a(higher Rf value on silica gel TLC) and 19b(lower one) in 

a 1:l ratio after silica gel chromatography. Reduction of the tetrahydro- 

pyranyl ether derived from 19a gave the aminoalcohol, which was oxidized with 

PCC to furnish the ketoamine 20a. Removal of the tetrahydropyranyl group of 

20a led to the water-soluble and unstable (2)-e, 
10 

showing a carbonyl peak 

at 1610 cm 
-i 

(CHC13) due to a strong transannular effect. Similarly, the 

isomer 19b was converted to z, 
10 

which was apparently different from 10a. 

The spectral data(lH NMR, IR, Mass) of the former isomer 10a were identical 

with those of the product from natural sources by degradation. Further, the 

study on the determination of the configuration 

progress. 

at C-l in 10a is now in 

l)CH(OMe)3/MeOH 

cat c-H2S04 

?- 
2) LiA1H4/THF 

/a 

C1C02CH2Ph 

) 
CHC13/ 

reflux 

0 Me 

ti r 
COZC H2Ph 

16 17 81% from 7 - - 

1) dihydropyran/ 

1) Br2/MeOH NH3/MeOH CSA/CH2C12 

5 
2) Et4NOAc/ RT 77% 

acetone/ CO$H2Ph 
2) LiA1H4/THF/reflux 

reflux 18 83% 19a,b 
3) PCC/CH2C12/NaOAc 

- -- 

a series - : higher Rf value on TIC 

b series : lower Rf value on TLC J 

HCl/MeOH 

RT 

20a 39% 

20b 78% 

10a 77% 

lob 53% 
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