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Adamantyldiazomethanes have not been described in the extensive literatures 

on adamantane chemistry' . in spite of their expected utility for the synthesis of 

adamantane derivatives. 5 We now report on the preparation of l- and 2- 

adamantyldiazomethanes and their application for the synthesis of some 

adamantane derivatives. 

1-Adamantanecarboxaldehyde (Ia) prepared by oxidation of the corresponding 

alcohol with a Sarett reagent was converted to E-toluenesulfonylhydrazone Ib, 

mp 145-148o,5 by the usual procedure (64% overall yield). Treatment of Ib with 

an equimolar amount of n-butyl lithium (15% w/w n-hexane solution) in tetra- 

hydrofuran at -15' for 0.5 hr and at 20' for 0.5 hr, followed by removal of the 

solvent under reduced pressure (0.1 mm) gave lithium salt Ic as a colorless 

solid. Pyrolysis of Ic at 70-120' under reduced pressure (0.07-1.0 mm) for 1 hr 

afforded l-adamantyldiazomethane II which was trapped at dry ice-acetone temper- 

ature in 85% yield as a deep yellow oil: "neat 
max 2040 cm-'; 6(CC14) 3.25 (s, 

CHN2). II was very unstable at room temperature and had a half-life of ca. 10 - 

min in Ccl4 at 25'. The decomposition product was isolated as colorless 

crystals after repeated recrystallizations from n-hexane (34%) and was 

characterized as azine III: -1 vE:i 1640 cm ; G(CDC13) 7.50 (s, 2H), and 

2.22-1.6 (m, 30H).6 

Treatment of II with a slight excess amount of benzoic acid in ether at 
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-80’ for 24 hr, followed by a general purification procedure afforded the corre- 

sponding 1-adamantylmethyl ester IV in 48% yield, mp 64-65’ (aqueous acetone): 

vraz 1720, 1280, 1120 and 715 cm-l; d(CDCl3) 7.3-8.2 (m, 5H) , 3.89 (s, 2H), 

and 2.16-1.5 (m. 15H). 

On treatment with an equimolar amount of dimethyl acetylenedicarboxylate in 

ether under ice-cooling for a few minutes, II afforded pyrazole derivative V in 

83% yield as colorless crystals, mp 216-219’(aqueous methanol): vi:: 3400 and 

1722 cm-l; G(CDC13) 11.0 (s, lH, NH), 3.80 (s, 3H), 3.68 (s, 3H), and 2.1-1.4 

(m, 15H). Similar treatment of II with norbornene (4 molar excess) in ether at 

-5’ for 2 days afforded pyrazoline derivative VI, mp 135-141’ in 60% yield: 

vii: 1560 (N=N) cm-l; G(CDC13) 4.32 (d,d, J=8.5 and 3.5 Hz, lH, H3=H2’), 3.50 

(unsymmetrical t, J=ca.3.5 Hz, lH, H5), -- 2.77 (s, 2H, H1’ and H4’), 2.2-1.1 (m, 

20H, other protons), and 0.71 (AB-q, J=ll Hz, J/A&=0.458, 2H, H7’x 2). The 

appearance of C7,protons of VI at 0.5 ppm higher field compared with those of 

unsubstituted norbornane (6 1.21)) and the coupling constants of ca. 3.5 Hz for - 

JH5,H4 and J 5 3 H ,H supported the assigned stereochemistry. 738 

Treatment of II with a large excess amount of cyclopentanone in ether at 

room temperature for 1 day, followed by purification on a silica gel column 

(CH2C12) afforded 2-(1-adamantyl)cyclohexanone VII, a ring-expansion product, as 

an oil (10%): vizEt 1718 cm-l; G(CDC13) 2.2-1.2 (m, 24H); _ m/e 232 (M+). 

The decomposition of Ib in refluxing 2,5-dimethyl-2,4-hexadiene for 3 hr 

and the usual work-up on a silica gel column (n-hexane) gave a 1-adamantylcarbene 

adduct VIII (ca.l:l mixture of cis- and trans-isomers) as an oil (43%): “neat 
- - max 

3020, 1610 and 845 cm-l; G(CDC13) 5.15 and 4.82 (a pair of d, J=8.5 Hz, lH), 

2.07-0.8 (m, 28H), and 0.5-0.07 (m, 1H); m/e 258 (M+), indicating the normal 

carbene addition to double bond (Scheme 1). 

Similarly, 2-adamantyldiazomethane X was prepared from IXa’ via IW, mp 

103-1050, and lithium salt IXc in 60% yield as a faintly yellow oil: neat 
vmax 

2030 cm-l; G(CDC13) 3.30 (d, J=lO Hz, CHCH_N2). X was also unstable at room 

temperature and had a half-life of ca. 30 min (neat). - The main decomposition 

product was the corresponding azine XI which was isolated in 30% yield as color- 

less crystals by recrystallization from ;-hexane, mp 205-209’; vFaE 1635 cm-l; 
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a(CDCl3) 8.02 (d, L=S.5 Hz, 2H), and 2.3-1.5 (m, 30H); m/e 324 (M+). Treat- _ 

ment of X with a slight excess amount of dimethyl acetylenedicarboxylate in 

ether for 24 hr at room temperature afforded pyrazole derivative XII as color- 

less crystals in 12% yield, mp 153-155' (methanol): uzii 3420 and 1740 cm-'; 

G(CDC13) 11.0 (s, lH, NH), 3.95 (s, 3H), 3.84 (s, 3H), and 2.3-1.3 (m, 15H) 

(Scheme 2). 
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All of these results indicate 

useful intermediates for synthesis 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

that adamantyldiazomethanes II and X are 

of l- and 2-adamantane derivatives. 
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