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Abstract: Tkr s&r&m induced cyclisafion of N-s~~fffKf~d 4-h~dro~-5-ke~y&mi~ occurs 
regio- and sfereoseiectivt~~ to give ~-subsfitufed trans-2.~pkenylserenomefhyf~-3- 
h~d~~~i~ in rn~~te yield, Synth~~ of fkc ~io~caliy uctiue diof (81 ruas a&cued 
&a ox&f&n of fke pken@efeno moiety to fkc pkcnylsefenone and subsequent d~~~~f with 
sodium hydroxide. 

Unsaturated carbamates and amides are known’ to undergo a facile cyclization in the 

presence of benzeneselenenyl halides and silica gel to afford substituted pyrrolidines and 

piperidines. We have recently reported2 the selenium induced cyclization of 3-hydroxy-4- 

pentenylamines and now describe the application of this methodology to the synthesis of 

subtituted hydroxypiperidines. 

Whilst there are many examples of the cyclization of N-substituted-3-hydroxy-4- 

pentenylamines using a variety of electrophilic reagents ,3-* 4-hydroxy-5-hexenylamines have 
proved comparatively unreactive. 7,s In the few cases in which cyclizations have occurred7 

product mixtures were obtained or the reaction occured non-ster~~l~tively kheme I). 

NBS or NE or Br, 

PhSePhth or Hg(OA& 

R 
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We have found that carbamates, sulfonamides and amides of 4-hydroxy-5-hexenylamines all 

react with benzeneselenenyl halides in the presence of s&a gel and anhydrous potassium 

carbonate to give predominately trans-2-(phenylselenoinethyI)-3-hydroxypiperidines in 

moderate yield (Table and scheme 2). 

1 2 3 

= R=CQ@t R’=H, b: R4,X&tBu Il’tH, c: R=S6&C@-QCH3, R’-H, d: RKOCH3, R’=H, 

t: R&CQC&CH3, R’=TBDPS 

Scheme 2 

Table: Selenium Induced CycIization of Substituted II-Hexenylamines 

Substrate Reaction conditions1 Product yield (ratio 2:3)2 

la a,48h 57% W) 

b,18h 61% (5~1) 

lb aorb,5days No reaction 

IC a,48h 59% GA) 

b, 18 h 53% (31) 

ld a,48h 41% @A) 

le asdays 27% {3:1) 

1. a= PhSeCl, CH2U2, -78% ,lO mtn. then to RT; b = PhSeBr, CHCI3, o”c, 10 mtn. then to RT. 

2 yiek! rekrs to isolated yield, pmduct ratios were determined by HPLC analysis 



The reaction is slow and presumably under 
thermodynamic control, in contrast to the fast, kinetically 
controlled stereoselective cis cyclization of N-substituted 
pentenylamines 2. Compounds (2aza), (2d) and (2e) could be isolated 

as stable crystalline hydrates after extended reaction times, or 
upon exposure of the corresponding selenide to THF/ water at 

room temperature. These have been assigned9 the general 
structure (4). 

In an attempt to increase the stereoselectivity of reaction the O-protected silyl ether 

(14 was subjected to the above conditions, however the product ratio obtained was the same as 
that for the alcohol (ICI. Although the t-butyicarbamate (lb) would not cycliize, the 4-hydroxy- 
dmethyl t-butyicarbamate (5) underwent clean reaction to give a 3:f mixture of diastereomers 
(61 and (7) in good yield &c&me 3). In this case the stereochemistry of the major isomer (6) 
was elucidated from the nOE enhancement seen between the methyl resonance and the two 
diastereotopic hydrogens adjacent to selenium. No enhancement was observed to the proton 
adjacent to nitrogen. 

Scheme 3 
The selenide Oc) was converted to the tru~s-3-hydroxy-2-(hyd~xyme~yl~i~~~ne 

(8) via conversion to the selenone using MCPBA followed by an in situ nucleophilic 
displacement with aqueous sodium hydroxide (scheme 4). We are currently investigating the 
generality of this in situ displacement of selenones by nucleophiles.lo 
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Scheme 4 



Compounds such as (8) and other N-protected analogues thereof are powerful 

antagonists of immunosupressants isolated from the blood serum of tumour bearing mice.11 

References 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

(aI Clive, D. L. J., Won& C. K., Kiel, W. A., Menchen, S. M., 1. Ckm. Sot. Chem. 
Commun., 1978,379. 

fb) Qive, D. I, f., Farina, V, Singh, A, Wong, C. K, Kill, W. A., Menchen, S. M., f. Org. 
Ckem., 1980,45,2120. 

(c) Toshimitsu, A., Terao, IC., Uemura, S., J. Org. C/rem., 1986,5X, 1724. 

Cooper, MA., Ward, A.D., Tetrahedron Lett. ,1992,33,SPPP. 

(a) Tamaru, Y., Kawamura, S., Tanaka, K., Yoshida, Z., Tetrahedron Lett., 1984,25, 1063. 

(b) Tamaru, Y., Kobayashi, T., Kawamura, S., Ckhiai, H., Yoshida, Z., Tetrak%fron L&t., 
1987,52,4062. 

(a) Takahata, H., Tajima, M., Banba, Y., Momose, T., Chem. Parm. Bull., 1989‘37, 2550. 

0~1 Takahata, H., Banba, Y, Tajiia, M., Momose, T., 1. Org. Chem., 1991,56,240. 

Roemmele, R, Rapoport, H., f. 0rg. Chetn., 1989,54,1866. 

Eernoias, RC., Ganem, B., Tetrahedron Left., 1985,26,1123- 

Tamaru, Y., Hojo, M., Yoshida, Z., J. Org. Chem., 1988,53,5731. 

Tamaru, Y., Kawamura, S., Bando, T., Tanaka, K., Hojo, M., Yoshida Z., J. Org. 
Chenr ., 1988,53,5191. 

The proposed stable hydrate structures are consistent with *H and 1% n.m.r., ix., mass 
spectral and microanalysis data. 

For examples of the nucieophilic displacement of selenones see: 
(a) Krief, A., Dumont, W., Denis, J., 1. Chem. $3~. Chem. Commun., 1985, 571. 

(b) Uemura S., Fukuzawa, S., f. Ckm. Sot. Perkin Trans. I., 1985, 471. 

(c) Toshimitsu, A., Hirosawa, C., Tanimoto, S., Uemura, S., Tetrahedron Z&t., 
1992,33,4017. 

Japanese patents JP 85-255725 and JP 61122269,1986. 

(Received in UK 15 April 1994; accepted 12 May 1994) 


