
Tetrahedron Letters, Vo1.32, No.25, pp 2887.2890, 1991 
Printed in Great Britain 

0040.4039/91 $3.00 + .oo 
Pcrgamon Press plc 

Preparation and Properties of 1,6-Diazacyclodeca-3,8-diynes 

Rolf Gleiter, *Joachim Ritter, Hermann Irngartinger and 
Jochen Lichtenthaler 

Organisch-Chemisches Institut der Universitat Heidelberg, 
Im Neuenheimer Feld 270, D-6900 Heidelberg (Germany) 

Abstract: The preparation of four 1,6-diazacyclodeca-3,8-diynes is re- 
ported together with spectroscopic and structural properties (X-ray 
structure). 

Ten-membered cyclic diynes have been synthesized in a remarkable 
number during the last decade11 2. Because of their transannular inter- 
actions cyclodecadiynes have initiated a number of investigations 
concerning their reactivity and theoretical aspects1-3. Nevertheless it 
seems surprising that - at least to our knowledge - the synthesis of 
diazacyclodecadiynes has not been reported. 

We have prepared a series of N,N'-disubstituted diazacyclodecadiynes 
(m) in order to study their reactivity towards CpCoL (L= (CO)2, COD) as 
well as their electronic properties. To accomplish this we devised a one 
pot reaction between the amine (II) and 1,4-dibromo-2-butyne4 (2) (Scheme 
I) * The yield of 3a_d amounts to 5%. The most relevant spectroscopic data 
are given in Table 1. 
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a: R = CH3 b: R = C,H, c: R - i-C,H, d: R = cyclohexyl 

Other isolable products are the corresponding fifteen-membered triynes 
(4) and twenty-membered tetraynes (5). As an example the spectroscopic 
data of a and s are shown in Table 2. 

C(3') - C(4) 1.190 N(1) - C(5) 1.466 C(2) - N(1) - C(5) 114.4' 
C(2) - C(3) 1.487 N(1) - C(6) 1.456 C(2) - C(3) - C(4') 169.8' 
C(4) - C(5) 1.484 C(3)...C(4) 2.952 C(3') - C(4) - C(5) 170.8' 
N(1) - C(2) 1.464 N(l)...N(l') 5.137 

Figure 1 Structure of a according to an X-ray investigation with the 
most relevant interatomic distances (A) and bond angles (e.s.d 0.001 - 
O.O02A, 0.1")6. 

X-ray investigation on a single crystal of & shows that both methyl 
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groups prefer an axial position in the chair conformation (Figure 1) in 
which the interaction between triple bonds and N-lone pairs presumably is 
minimal. Obviously there is no significant repulsion between the methyl 
group and the ring skeleton as is found in the case of N,N'-dimethyl- 
piperazine (6) which exists predominantly in a bisequatorial conformation 
(in solution)5. Force field calculations (MMX) result in no distinct 
energy difference between bisequatorial and bisaxial conformation of & 
whereas in the case of 5 a difference of 6 kcal/mol (MMX energy) is found. 

Transannular interaction of both triple bonds leads to cisoid 
deformation of the alkyne moiety. 

The chemistry of 3a_d and other azacycloalkynes are currently under 
investigation. 

Table 1 Most Relevant Analytical Data of the New Compounds sa_d. 

3a 

z?? 

c 

a 

mp: 121°C ; 'Ii-NMR (200 MHz, CDC13) 6: 3.51 (s, 8H), 2.55 (s, 6H); 
r3C-NMR (50.32 MHz, CDC13) 6: 82.19, 46.64, 39.88; MS m/e (relative 
intensity): 162 (M+, lb), 161 (M+- 1, 22), 42 (loo), 106 (50), 119 
(46), 118 (37), 51 (36), 120 (32), 134 (30); HR MS calcd. for 
CLOHL~N~: 162.1156 found: 162.1136 . 
mp: 58°C; 'Ii-NMR (200 MHz, CDC13) 6: 3.55 (s, 8H), 2.85 (q, 4H), 1.09 
(t, 6H)i 13C-NMR (50.32 MHz, CDC13) 6: 82.15, 44.95, 44.27, 12.96; MS 
m/e (relative intensity): 190 (M+, 9), 189 (M+- 1, 40), 133 (loo), 
148 (74), 146 (70), 91 (60), 132 (56), 120 (53); HR MS calcd. for 
C12HlsN~: 190.1470 found: 190.1465 . 
mp: 122°C ; 'H-NMR (300 MHz, CDC13) 6: 3.60 (s, 8H), 3.32 (h, 2H) 
1.11 (d, 12H); 13C-NMR (75.46 MHz, CDC13) 6: 82.72, 47.31, 43.30, 
21.27; MS m/e (relative intensity): 218 (M+, 4), 217 (M+- 1, 9), 203 
(lOO), 118 (47),147 (34), 41 (31), 120 (29), 91 (29) 161 (28), 160 
(28), 43 (27), 132 (24), 146 (23), 94 (22); HR MS calcd. for 
CloH14N2: 218.1783 found: 218.1796 . 
mp: 175°C (decomp.); 'H-NMR (300 MHz, CDC13) 6: 3.61 (s, 8H), 3.07 
(m, 2H) r 2.08 - 1.02 (m, 20H); 13C-NMR (75.46 MHz, CDC13) 6: 83.05, 
54.88, 42.63, 30.79, 25.96, 25.30; MS m/e (relative intensity): 298 

CM+, 101, 197 (M+- 1, 12), 41 (loo), 55 (96), 106 (70), 200 (56), 93 
(37), 187 (40), 118 (33); HR MS calcd. for C20H30N2: 298.2409 found: 
298.2399 . 

Table 2 Most Relevant Analytical Data of the New Compounds a and 5&. 

a!? 'H-NMR (200 MHz, CDC13) 6: 3.55 (s, 12H), 2.61 (q, 6H), 1.07 (t, 9H); 
13C-NMR (50.32 MHz, CDC13) 6: 13.01; MS EI 80.46, 46.99, 43.05, (CH4, 
40-C) m/e: 327 (M++ 42), 316 (M++ 31), 315 (M++ 30), 287 (M+ + 2), 
286 (M++ l), 285 (M+), 284 (M+- 1); DC (A1203/ cyclohexane/ 
ethylacetate 3:l) Rf= 0.27 . 
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Es lH-NMR (200 MHz, CDC13) 6: 3.48 (s, 16H), 2.58 (q, 8H), 1.06 (t, 
12H); 13C-NMR (50.32 MHz, CDC13) 6: 79.89, 46.80, 42.32, 12.81; MS EI 
(CH4, 90°C) m/e: 421 (M++ 41), 410 (M++ 30), 309 (M++ 29), 382 (M+ + 
2), 381 (M++ l), 380 (M+), 397 (M+- 1); DC (A1203/cyclohexane 
/ethylacetate 3:l) Rf= 0.15 . 
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