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Transformations of THF-1-boraadamantane 1 into 1-(1-hydroxyethy1)adamantane 5 and the hydrochloride salt of 
1-(1-aminoethy1)adamantane (rimantadine) 9, based on a series of 1,Banionotropic rearrangements in the corresponding 
'ate1-complexes, are presented. 

The elegance of the structure of the admantane molecule and 
the high antiviral activity of many of its derivatives, e.g. 
amantadine (I-aminoadamantane hydrochloride) and rimanta- 
dine 9 [1-(1-aminoethy1)adamantane hydrochloride)] are good 
reasons for furthering progress in cage compound chemi~try.'.~ 

1-Boraadamantane is one of the most promising substances 
used in the synthesis of compounds of this type. Thus, it has 
been used as a starting material in convenient syntheses of 
1-adamantano13 and 1-a~aadamantane.~ .~  In this communi- 
cation we describe the preparation of 1-(1-hydroxyethy1)- 5 and 
1-(1-aminoethv1)adamantane 8. as well as rimantadine 9. based - ,  

on a series of 1,2-anionotropic rearrangements in the corres- 
ponding boron 'ate'-complexes, Scheme 1 .t 

Ethylene glycol 1-adamantylboronate 2 was prepared by 
carbonylation of THF-1-boraadamantane 1 in the presence of 
(CH20H), according to ref. 5 (70%). Treatment of 2 with 
dichloromethyllithium generated in situ6 led to 1-[(1-adaman- 
tyl)chloromethyl]-l,3,2-dioxaborolane 3 (6 "B 35 ppm) which 
was converted without isolation into 1-(1-adamanty1)ethyl- 
1,3,2-dioxaborolane 4 (6 "B 31 ppm) by reaction with methyl- 
lithium (yield 60% from 2). Oxidation of 4 (H,O,, OH-) gave 5 
in 78% yield. 

Transformation of boronic ester 4 into rimantadine 9 was 
performed according to a known procedure for substitution of 
a borylic group by an amino group7 and involved successive 
treatment of 4 with methyllithium at  - 78"C, acetyl chloride 
(4-4, and hydroxylamine-0-sulfonic acid (6+7). Alkaline 
hydrolysis of the boronic salt 7 formed (cleavage of the N-B 

t Compounds 4,5,8 and 9 have satisfactory elemental analyses. NMR 
spectra were obtained on a 'Bruker AC-200P' spectrometer. Selected 
data are presented for: 

4: B.p. 103-105°C (1 mm Hg); n&? 1.5080; ' H NMR (CDCI,) S 0.9 (br 
d, CH,), 1.5-2 (m, adamantane H), 4.2 (s, CH,O); 13C NMR (CDCl,) 6 
9.0 (CH,), 28.8 (C-3), 37.2 (C-4), 40.1 (C-l), 41.5 (C-2), 65.1 (CHZO). 

5: M.p. 74-74.5"C (from hexane); 'H NMR (CDCI,) 8 1.1 (d, J 
6.4 Hz, CH,), 1.3-2 (m, adamantane H), 3.38 (q, J 6.4 Hz, CHO); 13C 
NMR (CDCI,) S 16.4 (CH,), 28.3 (C-3), 36.5 (C-1), 37.2 and 37.7 
(C-2.4), 75.8 (C-O). 

8: 'H NMR (CDCI,) 6 0.92 (d, J 6.4 Hz, CH,), 2.31 (s, NH,), 1.4-2.0 
(m, adamantane H), 2.34 (q, J 6.4 Hz, CH-N); I3C NMR 6 16.8 (CH,), 
28.5 (C-3), 29.8 (C-1), 37.3 and 38.1 (C-2,4), 55.8 (C-N). 

9: M.p. > 3 10°C (decomp.) (cf. ref. 2); 'H NMR (CD,OD) 6 1.4 (d, J 
6.7 Hz), 1.8-2.3 (m, adamantane H), 3.1 (q, 6.7 Hz, CH-N + ); I3C 
NMR (CD,OD) S 13.7 (CH,), 30.0 (C-3), 30.9 (C-1), 38.1 and 39.1 
(C-2,4), 58.4 (C-N+). 
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Scheme 1 Reagents and conditions: i, CO, (HOCH,),, 150°C, 1 h; ii, 
CH2C12, PP2NLi, O°C, 0.5 h, 65"C, 1.5 h; iii, MeLi, - 78"C, 1 h, 20°C, 
2 h (70%); iv, OH-, H202, O°C, 1 h, 32"C, 3 h (78%); v, MeLi, - 78"C, 
3 h; vi, AcCI, - 78"C-r2OoC; vii, H,NOSO,H, 20°C, 20 h; viii, NaOH, 
H20; ix, HCI . OEt, (37%) 
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bond) resulted in 1-(1-aminoethy1)adamantane 8 (38%), which 
was transformed to 9 by treatment with HCl in ether. 
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