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Sarcophagine complexes are of interest because the cage
[igands encapsulate the metal malung it substitutionally inert
and the compley resistant to demetallation, allowing
prepasation of less stable oxidation states in conditions that
would normally be inaccessible. Such complexes have
displayed interesting photophysical, redox, snd stereochemical
properijest as well. The complex cations often have high
internal symmetry and relatively weak intermoleculsr
interactions which can lead to challenges with single ¢rystal
structure determination?. Herein we report the structure of
1,2-dimethyl-3,10,14,21,24,31-hexsazapentacyclo-
[10.10.10.[)‘!9.0‘5-1“.()35!3”]dotriauom§ne cobalt{TIT), also called
A-lely-[Co((CHy),-char)PY, crysiallized as the anhydrous
diclderide-perchlorate salt. '

The complex was prepared by the base catalyzed
co-condensation of propanal and formealdehyde on
wris-1.2-diaminocyclohexane cobalt(II1) as shown! in
Scheme 1. A solutien of 1 as the A-Jel,-{Co(R,R)}-chxn), |
(CFJSOJ)JQHECP (8.88 g, 10 mmol} in acetonitrile {160 mL)

wys treated with peraformaldehyde (3.0 g, 100 mmol), .

propanal (5.76 g, 100 mmol), and triethylamine (2.0 g,
20 mmol) for 3 hours at 20 "C. The erude products were
concentraied to dryness and reduced with NaBH, (0.76 g,
20 mmol) in an agueous buffer solution (NaHCO,, §.4gin
400 mL H,;C), then separated by cation-exchenge
chromatography {Sephadex, Nat form, 0.1 M trisedium
citrate) into an orange lead fraction containing the cage
complex, 2, and a trailing orange-pink byproduct, 3,
Complex 2 was urystailized from concentrated aquecus HC1
solution as the inchlonde salt, which was itself recrystalitzed
from HCIO, solution to give the dichloride perchlorate salt
studied herem,
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Figure 1. ORTEP perspective drawing of the
AR R)ydedy-[Caf(CH,),-char}]** cation.

Figure 2. ORTEP perspective drawing of the
- ALR, Rl - [ColiCH ), -chan)]* cation viewed down the pyetrdo
3-fold axis showing the positions of the hydrogen bonded chitotide ions.

e

Figuzre 3. Projection down the ¢ axis of the structure of
AR RY el -[Co{(CH,),-chan K C,(CI0,).
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Crystal Data: Co{CH N (C13,(CIO, 7, Transparenl orange
tetragonal bipyramide! erystal bonnded by the {101}, {01 1} and
4 1 0) planes; 0.16% 0.20 X 0.22 mm; M, = 704.07 Daltons, fetragonal,
Pd,2,2, No. 922; Rigaku AFCGR diffractometer;
a=15315(2, c =13 764(3) A, F=32285(0 A% T=206K; Z=4;
doge = 145 Mghn®; p=70.6 em™; CnKa A= 154184 A; 29, = 120+
10,049 data; T, = 0.367, T, = 0.495 analytical coriection;
2414 unique data, B, = 6,062, Fisal model: anisotropic nophydrogan

. atoims, idealized riding hydrogen atoms: final R, = 8.039, R, = 0.053 for

1752 data with thy>30(h)) from RAELSO0, Deleils of the daty
collection, siructure solution, snd refinenient may be found in the
extended abstmgt,

Refinement of the other enzntictorph converged with
B =0.1264, By = 0.1779, and poodness of it = 4,658 indicating the
veracity ef the enantionorph chiogen and thus of the space group choice.

The x-ray structure of the anhyd.rous mixedd
chloride-perchlorate salt (Figure 1) reveals an encapsulated
cobalt(IlI} ion coordinatad to the sis secondary amine
nitregen donors of the hexadentate ligand in & near octahedral
contigyration. The analysis also shows that the cage complex
retains the A-sbsoiute configuration of the template ion and
that the configuration about sach coordinated secondary
nitrogen atom is the same (5). The conformations of the
C-C bonds in the equatorial five-membered chelate rings are
fixed paratlel (fef) to the Cy-axis of the cage complex by the
rigid (R,R)—trans-1',2-cyc10het<anediaminc units in thig
A configurational stereoisomer (Figure 2). The cyclchexane
rings fused to these equatorial chelate rings each assume the
same chair conformation. The tused six-membered chelate
rings of the cage bridgeheads appear confermationally
somewhat more flexible and could adopt a right or left handed
helical arrangement with respect to the molecular three-fold
ax13. In the structure, however, both irigenal caps adopt slight
right-handed conformations that are nearly ecclipsed. The

cage cation is therefore assigned the A-I,- led, configuration.

The unit czli contams four eations, four perchlorate
anions, and sight chloride tons thus requiring the eations and
perchlorate anions to bé located in two fold sites about the
tertiary two fold axes. The structure consists of a network of
cations linked together by hydrogen bonds between the
chlaride 10ns and the amine protons. Bach chloride ion has
two short hydrogen bonds, 3.17 A and 3.20 &, to one cation
and one longer nteraction, 3.40 A, to another, thus utilizing
all the potential hydrogen bonding sites of the cation. These
interactions propagate to fonn a three dimensional network of
hydrogen bonded cations and chloride anions propagating
along the ¢ axis as lustrated in Figure 3. The perchlorate
anions are left simply to fill in the vacant spaces remaining in
the network. The perchlorats anions ara somewhat smaller
than the available holes Jeading 1o their disorder about the two
Told sites, ’

The visible absorption spectrum has two d-d bands at
Al BAm ol om-Y) of 476 (131) and 348 nm {121) that
have their respective origins in the 1A, to T, and
tAy, to 1Ty, electronic transitions of a Co{fII)N; chromophore
with Oy, symmetry. The optical rotatory dispersion (ORD)
spectrum features two wings of opposite sign with masima at
Aopat (M ]Adez MU mY) of 303 (6335) and 437 m {-3312) The
wings are inverted in sign and blue-shifled relative to the
ORD of the template ion 1!, pinpointing the hazards in
making absolute configuraiion assignments solely from ORD
or CD spécn‘a in solution. The sign of the A or E symmetry
camponent needs ta be established from a single crystal study.
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