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ELECTRONIC SUPPLEMENTARY INFORMATION

A chiral member of the family of organic hexameric cages
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Experimental procedure and analysis of 2

To a solution of tetraformylresorcin[4]arene 1' (0.243 mmol) in toluene (20 ml) a solution
hydrazine monohydrate (2.916 mmol) in methanol (20 ml) was added. The reaction mixture
was stirred for 48 hours. Methanol was evaporated, and the remaining off-white suspension
was filtered through a G5 filter funnel, washed with methanol, and dried under vacuum.
Product 2 was obtained in 69 % yield (0.157 mmol).

'H NMR (DMSO-dg, 400 MHz, 298 K): & 11.16 (s, 2H), 8.22 (s, 1H), 7.40 (s, 1H), 6.80 (s, 2H),

4.40 (t, 1H), 2.13 (t, 2H), 1.47 — 1.30 (m, 1H), 0.93 (d, 6H).

3C NMR (DMSO-dg, 100 MHz, 298 K): & 150.4, 140.2, 124.7, 123.8, 107.1, 41.5, 30.5, 26.0,
22.6.

HR-MS (ESI-TOF): m/z calculated for (CsgHesNgOg) [M-H]: 881.4925; experimental value:
881.4926.
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Figure S1. 'H NMR spectrum of 2 (DMSO-dg, 400 MHz, 298 K).
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Figure S2. *C NMR spectrum of 2 (DMSO-ds, 400 MHz, 298 K).
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Experimental procedure and analysis of 3

Tetraformylresorcin[4]arene 1' (0.267 g, 0.283 mmol) and 2 (0.275 g, 0.283 mmol) were
dissolved in chloroform (40 ml) and stirred for 24 hours at 70°C. The solvent was partially
evaporated and an excess of methanol was added to the residue, upon which a precipitate
was formed. The solid product was filtered through a G5 funnel, washed with methanol and
dried under vacuum to give 3 in quantitative yield (0.515 g, 0.105 mmol).

'H NMR (CDCl3, 600 MHz, 298 K): & 13.34 (s, 1H), 9.15 (s, 1H), 8.59 (s, 1H), 7.40 (s, 1H), 4.56

(t, 1H), 2.22 —2.02 (m, 2H), 1.58 — 1.43 (m, 1H), 1.01 (d, 6H).

3C NMR (CDCl3, 150 MHz, 298 K) 6: 161.0, 153.9, 153.6, 128.1, 123.6, 123.5, 107.1, 42.2,
30.2, 26.1, 22.8, 22.7.

DOSY Diffusion coefficient (CDCls, 600 MHz, 298 K): 2.7-10° m? s

HR-MS (ESI-TOF): m/z calculated for (CagsH33sN24Oas)® [M-3H]*: 1631.811; experimental
value: 1631.812
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Figure S3. 'H NMR of 3 (CDCl3, 600 MHz, 298 K).
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Figure S4. 3C NMR spectrum of 3 (CDCls, 600 MHz, 298 K).
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Figure S5. 'H-'H COSY spectrum of 3 (CDCls, 600 MHz, 298 K).
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Figure S6. *H-C HSQC spectrum of 3 (CDCls, 600 MHz, 298 K).
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Figure S7. *H-*C HMBC spectrum of 3 (CDCls, 600 MHz, 298 K).
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Figure S8. DOSY spectrum of 3 (CDCl;, 600 MHz, 298 K).
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Figure S9. ESI-TOF MS spectrum of 3.
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Figure S10. (a) MS peak corresponding to the [M-3H]* ion in the spectrum of 3 and (b)
theoretically calculated isotope profile for [M-3H]*".
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Crystallographic data for 3

CCDC 1539623 contains the supplementary crystallographic data for this paper. This data
obtained free of charge from The Cambridge Crystallographic Data Centre.

can be

Crystal data for 3

Moiety formula

CossH336N 24048 x 13.5(C7Hs)

Empirical formula

C382.5H444N 24043

Formula weight

6145.59
Temperature (K) 100
Wavelength (A) 1.54184

Crystal system Trigonal
Space group R-3c
36.9553(7)
Unit cell dimensions 36.9553(7)
2/b/c (A) 119.924(3)
a/B/v (° i
90
120
Unit cell volume (A%) 141838(6)
VA 12
Calculated density (g/cm’) 0.863
Absorption coefficient (mm™) 0.452
F(000) 39492
B range for data collection (°) 71.214 -3.673
-73<h<74
Index ranges -45<k<43
-88<1<99
Reflections collected 41648
Independent reflections 30276 (Rin: = 0.1141)
Completeness to @ max 0.99
Refinement statistics
Final R indices [>2o(l)] 0.0829
R indices [all data] 0.1497
Goodness-of-fit 0.864
Largest diff. peak and hole (e/A%) 0.411/-0.288
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Figure S11. ORTEP representation of the asymmetric unit of the crystal structure of 3 with
thermal ellipsoids scaled at 50% probability.
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Ab initio calculations

All theoretical calculations were performed within the density functional theory (DFT) using Gaussian
09 program suite.” The geometry of the initial structure (MODEL-1) was retrieved from the crystal
structure of 3 and then it was optimized by ground state method at the B3LYP/6-31G(d) level.

Excited electronic states were determined at the B3LYP/6-31G(d) level by means of the time-
dependent DFT (TD DFT) approach (100 excited states). The ECD and UV spectra were simulated by
overlapping Gaussian functions for each transition. Presentation of molecular orbitals was performed
by using the GaussView program.

Figure S12. Molecular model (MODEL-1) used for theoretical calculations (initial geometry
was retrieved from the crystal structure of 3).
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Figure S13. Experimental UV spectrum of 3 in CHCls.
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Figure S14. Theoretically calculated UV spectrum for MODEL-1 (B3LYP/6-31G(d)).
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Figure S15. Theoretically calculated CD spectrum for MODEL-1 (B3LYP/6-31G(d)).
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Figure S16. Graphical representation of (a) HOMO and (b) LUMO orbitals for MODEL-1.
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Atomic Cartesian coordinates for MODEL-1 optimized geometry:
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8.69546800
9.31001600
7.77656800
7.10308600
7.26059300
6.27429600
5.78696900
3.23167800
2.58057300
1.94726600
2.69841300
3.54552500
4.23444200
4.05126500
5.08238400
5.55471500
0.53446200

-0.57961500

-0.42693300

-1.87572000

-2.06259000

-0.97407300
0.33016700

-1.15123800

-0.26976200

-3.23148300

-2.58037300

-1.94701300

-2.69825300

-3.54543200

-4.23436700

-4.05113000

-4.11060300
-4.28082700
-2.59977900
-3.68415800
-4.98150000
-3.49772100
-4.37206300
0.53434500
-0.57977200
-0.42711300
-1.87587000
-2.06270900
-0.97415300
0.33009600
-1.15128300
-0.26978900
-3.23166200
-2.58045900
-1.94708700
-2.69828100
-3.54548000
-4.23450700
-4.05137100
-5.08246900
-5.55487300
-0.53431100

0.57982900
0.42724700
1.87591000
2.06268300
0.97408200
-0.33012700

-4.69931500
-5.57918200
-3.05872200
-2.42454300
-2.97512100
-1.25653000
-0.82379600
3.72649800
4.26533500

5.13781000
3.76127200
2.66456000
2.07016300
2.60435600
0.91268900
0.48084500
3.72678000
4.26557300
5.13799500
3.76150800
2.66487600
2.07053700
2.60474500
0.91307800
0.48127800
3.72676800
4.26551600
5.13796300
3.76138500
2.66473100
2.07040800
2.60465000
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-5.08237100
-5.55464000
-0.53430200
0.57982200
0.42721500
1.87589600
2.06267700
0.97411500
-0.33009700
1.15123200
0.26972600
6.10011200
5.27773200
-2.32277200
-5.27792800
2.32277800
6.60235100
6.77497300
7.67749100
7.08378600
4.73220900
4.29618400
3.68890400
4.31507200
1.32980300
2.20065100
-3.32511400
-3.28251300
-4.73204900
-4.29610300
-3.68882400
-4.31480500
-1.32975600
-2.20065700
3.32515200
3.28245700
2.32640900
3.49765400
3.68417900
4.37193400
2.59991300
4.98155600
1.34350400
4.11091600
4.28125400
5.99851900
6.82641400
1.34997500
-6.10037700
-6.27446100
-7.10334400
-5.78704900

1.15111000
0.26955200
3.23167800
2.58052900
1.94723100
2.69830500
3.54544900
4.23444400
4.05131100
5.08241800
5.55474700
-2.32643500
-2.32282000
-5.27771200
2.32260900
5.27784300
-5.99858700
-6.82643100
-1.34340300
-1.35003900
1.32974200
2.20059900
-3.32521500
-3.28262200
-4.73243100
-4.29640300
-3.68886300
-4.31501200
-1.32982300
-2.20069100
3.32518000
3.28249500
4.73234500
4.29646600
3.68880200
4.31477900
6.10028500
6.27422900
7.10306100
5.78667700
7.77673300
7.26037300
7.67789600
8.69538200
9.30989900
6.60196800
6.77451200
7.08418900
2.32609900
3.49729500
3.68361600
4.37167200

0.91295600
0.48117300
3.72663900
4.26539500
5.13788600
3.76122100
2.66453800
2.07024000
2.60451500
0.91278400
0.48096600
-0.72281000
0.38598600
0.38633600
0.38624800
0.38613900
-2.34392700
-2.81834800
-2.59960800
-1.80090500
1.99447800
2.13942400
2.17317300
1.38490200
1.99497600
2.13993100
2.17351000
1.38522700
1.99483700
2.13997500
2.17328800
1.38486500
1.99477500
2.13990600
2.17305100
1.38464000
-0.72261600
-1.25651300
-2.42448900
-0.82390900
-3.05868100
-2.97504600
-2.59961500
-4.69925600
-5.57912300
-2.34383600
-2.81819600
-1.80091300
-0.72250100
-1.25645500
-2.42442500
-0.82388900
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-7.77682300
-7.26091900
-7.67766700
-8.69583700
-9.31042500
-6.60270000
-6.77541200
-7.08384100
-2.32643800
-3.49763900
-3.68414700
-4.37186600
-2.59992000
-4.98142200
-1.34362300
-4.11074200
-4.28102400
-5.99835200
-6.82616800
-1.35016600
-1.90980000
-2.49363500
-1.77111700
3.03367300
2.84822900
3.95738800
1.91001900
1.77144500
2.49385400
-3.03345200
-3.95713300
-2.84799400
-5.19772800
-6.20051600
-2.82448700
-1.97760400
8.04789300
8.15545800
8.56905200
9.06741700
2.82455700
1.97764500
5.19793800
6.20081100
-8.56935500
-9.06770300
-8.04827400
-8.15590100

2.59917700
4.98092300
1.34282100
4.10987800
4.28003200
5.99806200
6.82588800
1.34948600
-6.10011800
-6.27370900
-7.10245200
-5.78591900
-7.77645700
-7.25933400
-7.67801500
-8.69460100
-9.30905000
-6.60061600
-6.77288500
-7.08428600
3.03367600
3.95736100
2.84819400
1.90986800
1.77125300
2.49366100
-3.03361400
-2.84812600
-3.95729200
-1.90980600
-2.49364400
-1.77110900
-8.04651400
-8.15360400
-8.56880600
-9.06757700
-5.19773900
-6.20058400
-2.82427200
-1.97727100
8.56916800
9.06766700
8.04764100
8.15506600
2.82358100
1.97653600
5.19706900
6.19988900

-3.05851200
-2.97507400
-2.59936800
-4.69915700
-5.57901000
-2.34395500
-2.81837500
-1.80075500
-0.72244300
-1.25655000
-2.42458400
-0.82410400
-3.05847300
-2.97551200
-2.59901500
-4.69949100
-5.57941700
-2.34458300
-2.81918200
-1.80033000
4.35235200
4.27468400
5.42346200
4.35215600
5.42328800
4.27447000
4.35234100
5.42346400
4.27463500
4.35247500
4.27482100
5.42358800
-4.10150000
-4.50828300
-4.19323700
-4.65137800
-4.10103800
-4.50755300
-4.19340500
-4.65176800
-4.19337000
-4.65175300
-4.10095600
-4.50744000
-4.19318000
-4.65148200
-4.10097000
-4.50752900
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