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ummary: Treatment of (E)-N-cinnamyl m’chloroacetamide with hypochlorous acid yielded 
a-a&&o-oxazine 8 which was easily hydrolyzed w (k)-etvthro-fi-chloro-r-hydroxy- 
y-phenyl-propanamine 2. Applied to the imiakole series, this chlorocyclimtion gave .IS, a potential 
intermediate in the synthesis of RP49.532. 

RP49532 (L>, known as “girolline”, is a natural product extracted from the New Caledonian 

marine sponge Pseudminissa cantharella. This compound exhibited high in vitro and in vivo 

antitumoml activities on P388 leukaemic cells’. 

Due to the difficulty of obtaining large amounts of natural product from sponges and in order 

to provide sufficient material for ph armacological and clinical evaluations, a practical approach to 

the synthesis of RP49532 was required. Furthermore we considered useful to possess a general 

methodology for the preparation of various p-chloro-y-hydroxy-y-substituted-propanamines, 

applicable either to the synthesis of the natural product in the imidazole series or in other 

heterocyclic series and enabling structure-activity relationship studies. 

Because the configuration of RP49532 was unknown, it was necessary to synthesize each of 

the diastereomers unambiguously. A diastereoselective and general method to prepare eryfhro 

compounds such as 2 was applied. From our results Bedoya-Zurita et a1.2 could confirm the threo 

configuration of the natural product. 
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A retrosynthetic analysis allowed us to consider of potential interest the 

5,6-dihydro-1,3-oxazines 3 which should yield the required aminochlorohydrins 2 after acidic 

hydrolysis. Compounds 3 seemed accessible from N-acylated allylic amines by intramolecular 

cyclization. 

According to the results of Cardillo et ol., who described an intramolecular iodocyclization of 

0-allylic irichloroacetimidates3-5, we expected that an analogous chlorocyclization process would 

occur with (E)-N-cinnamyl amide 4, leading to the formation of intermediate 5. This chloronium 

species could lead either to dihydro-oxazole 6 or to dihydro-oxazine 3, following either a 5-exo or a 

6-endo process, respectively. 

The 6-endo closure, in contrast to the 5-exe, is generally disfavoure& due to geometrical 

factors, but seems possible in this case due to the presence of the phenyl group able to stabilize- an 

incipient carbonium ion’. 

When the reaction was tested on N-allylic trichloroacetamide 2, using hypochlorous acid 

generated in situ as a chloronium precursor, the product obtained was the six-membered ring jj* 

(58% yield), as confirmed by the characteristic C=N IR absorption3* at v=1690 cm“. As for the 

configuration of the product, the mechanistically predictable fran.r structure was confiied by the 

‘H-NMR spectrum of 8 in which the vicinal coupling constant (JsR,hR= 7Hz) is in agreement with a 

frans axial orientation of the H-5 and H-6 atoms3a4a. 

CCI, 

A 
0 \N 

NHCCCCI, 
a 

b ) &NH* 

Reagents: (a) H20-Et20 (50-50), CO2 (bubbling) then powdered Ca(OCl), (1.5 equiv.) 
20°C, lh. (b) aq.HC1(5N), MeOH, 20°C, 1 h., then aq.NaOH (5N). 0-5’C. 

Hydrolysis of dihydro-oxazine 8 was performed using 5N hydrochloric acid. Thus the 

(k)-erychro-aminochlorohydrin 2 was diastereoselectively prepared (95% yield). 
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This methodology was then applied to the imidazole series. We expected that allylic alcohol 

LO, obtained by condensation of vinyl magnesium bromide with N-triphenylmethyl (Tr) protected 

aldehyde s9 (87% yield), would react with trichloroacetonitrile in presence of a strong base such as 

DBU to give the intermediate trichloroacetimidate Ilo. Surprisingly, fl was not detected and led 

directly to the target (E)-N-allylic trichloroacetamide 12, recovered in relatively low yield (22%)“. 

As in the benzene series, 12 reacted with hypochlorous acid to give the expected 

truer-dihydro-oxazine 13 in satisfactory yield (55%). Hydrolysis using 6N hydrochloric acid, 

followed by neutralization at O’C, afforded (k)-erythro-aminochlorohydrin 14 (92% yield), still 

containing the N-trityl group’*. 

NHCOCCI, 

C 

CCI, 

A 0 LN 
d ) 

e . [TN” 
Reagents: (a) CH2=CHMgBr, THF, -1O’C. (b) DBU (1 equiv.), 
CEi#&, CC13CN (2 equiv.), 20°C, 24 h. (c) H20-CH2C12 (SO-SO), 

.2 HCOOH CO2 (bubbling), powdered Ca(OC1)2 (2 equiv.), 10°C, 1 h. (d) 
;I aq.HCl(6N). THF-Et20 (50-50). 20°C, 10 min. then aq.NaOH (5N), 

(*)-15 YC, 8 min. (e) HC02H, 20°C, 24 h. 

On treatment with concentrated hydrochloric acid or with formic acid, N-deprotection was 

achieved in 98% yield. Thus (f)-eryrhro-~-chloro-y-hydroxy-lH-4-imidazolepropanamine l5, an 

analogue and potential precursor of RP49532, was prepared in a diastereoselective manner. 

Acknowledaement: we are indebted to M. Vuilhorgne and ~011. for analytical assistance. 
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ir ” 16 +r 17 - - 
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