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1,8-Diazabicyclo[6.6.4]octadeca-4,11,16-triyne
A Bridgehead Amine with Planar Nitrogens
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Abstract: The synthesis of 1,8-diazabicyclo[6.6.4]octadeca-4,11,16-triyne (3) has been achieved ,

X-ray investigations on single crystals reveal an almost planar conformation of the nitrogen atoms.
© 1998 Elsevier Science Ltd. All rights reserved.

Bridgehead bicyclic amines containing medium- or large-sized rings adopt interesting structures,
exhibit remarkable basicities and show intrabridgehead chemis;try.1 In the course of our studies of
bridged 1,B-diazacyclodeca-:i,8—diyne2 and 1,8-diazacyclotetradeca-4,11-diyne® we have obtained
1,6-diazr=1bicyclo[4.4.4]tetradeca-3,8,12-triyne2 (1) and 1,8-diazabicyclo[6.(:“>.G]eicosa--’-lf,11,17-triyne3
(2) by simple procedures.
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Several congeners of 1 and 2 are possible by varying the length of the bridges. In this paper we
report a remarkably simple access to 1,8-diazabicyclo[6.6.4]octadeca-4,11,16-triyne (3) and
compare its structure with that of 2. The synthesis of 3 was achieved in a one pot procedure by

reacting ‘i,E’S—dibromo—S-hexyne4 with 1',4-diamino-ﬂ}-butyne5 applying high-dilution techniques.
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The structure of 3 has been established by spectroscopic properties® and by X-ray analysis of

The X-ray structure of 3 shows almost completely flat nitrogen atoms and C-N-C bond angles
average to 119.59 (2)°. The sums of the C-N-C angles are 358.71° and 358.85°, respectively. The
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The angles at the triple bonds of 3 are bent by 7.15° in the four-atom bridge, due to the strain in the
molecule which also causes its six-atom bridges to be a bit more twisted (48.62°) a

other than in the higher symmetric triyne 2 (47.80°). The triyne 2 exemplifies a typical in/in-
conformation and triyne 1 which has not yet been structurally fully characterized most likely
possesses a stretched DABCO structure with out-side lone pairs. The new amine 3 with its unusual

(!J

non-pyramidal nitrogens does not belong to either of the two conformer-families. The transannular
nitrogen-nitrogen distances are 4.99 A in 3 and 5.05 A in 2, demonstrating that the 1,8-
diazacyclotetradeca-4,11-diyne moiety in both molecules is of almost the same structure. The triple

bond angles of the six-atom bridges in 2 average to 176.85°, while those in 3 (six-atom bridges
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X-ray structure of 2

only) average to 175.64° due to the increased strain in that molecuie. Most of that increased strain
however, is on the four-atom bridge as indicated in the most bent of all the triple bonds in the
molecule.
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70eV): m/z = 240(M") - HRMS(EI, 70eV): C4sH,oN,: caled. 240.1543, found 240.1585.
X-ray structure of 2: C,3 Hy, N, Mr = 268.41, rhombohedral, space group R3, crystal size:

0.25x 0.15x 0.15 mm, a =7.493(1) A, a = 102.02(1)°, V = 388.2(2) A3, | ooy = 146, Z=1,
Peactod. = 1.148 g cm™, = 0.063 mm™", Mo-Ka radiation, A = 0.71073 A, Intensity data were

ollected on a CAD 4 Enraf Nonius diffractometer. Of 519 unique reflections measured, 398
were observed with / > 3.0c(l), The structure was solved by direct methodscarried out with

SIR®, the structure was refined using LSFM MOLEN®, R = 0.027, R, = 0.030.

X-ray structure of 3: C,gHoN, Mr =240.34, monoclinic, space group P 2 (1) /c, crystal size
0.45 X 0.30 X 0.15 mm, a = 7.251(1), b = 21.878(1

(1)
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=900 B = 104.62°
A A Y

O =Y P = 1vs.0L ,
V=1371.2 A% Fiooo) =520, Z=4, pagea = 1.164 g cm?, p=0.07 mm™, Intensity data were
collected on a SIEMENS-STOE AED2 diffractometer at 200 ° K. Of 3546 reflections

collected, 3154 were with [ > 25(!). The structure w
with SHELXS 86 and refined using SHELXL 97'° with all reflections against F> R, = 0.046
(only for observed reflections), wR = 0.127.
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