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Abstract

A protocol for the synthesis of pyrrefwphenylene-linked porphyrin-fullerene dyads sukalas
photoactive materials was developed. The sequdrearalination — aziridine ring opening — 1,3-diao
cycloaddition reactions enabled us to provide stmat variability both to the porphyrin core and to
pyrrole linker, which facilitates designing the @henic structure and morphological parametershef t
dyads. The key porphyrin building blocks, nitroqplayrins, were synthesized by a stochastic

cyclocondensation of arenecarbaldehydes pstitrophenyl(dipyrrolyl)methane.

Keywords: dipolar cycloaddition; aziridines; donor-acceptonjugates; fullerenes; porphyrins

Introduction

Porphyrin-fullerene dyads can form a charge sepdr@CS) state through the intramolecular electron
transfer processes upon photoexcitatiéhand have been considered as promising candidatethd
materials for photovoltait® or photo-redox-catalytic applicatiofid! Recently, Buldum and Reneker
predicted that a rigidp-phenylene linked donor-acceptor dyad should sealwel-channel film
morphology favoring the charge transport afteritiigal step of the charge separattdnin our recent
work, we demonstrated a photovoltaic activity dimilar p-phenylene linked porphyrin-fullerene dyad
1aa which exhibited the photocurrent of up tpu&- cm® %

The performance of the photovoltaic devices basedompounds of this class of dyads should depend on

the electronic and morphological parameters omibkecular level. The most straightforward route for



the tuning the electronic structure of the porpmyullerene dyad is to vary the substituents at the
porphyrin core, which should affect the Gibbs feeergy for the charge recombination and the eleitiro
coupling between the donor and acceptor moietias, &f which are the important parameters in Marcus
theory of charge transfer. Within the class ofdlgads, the simplest representative of which is camg
laa, the morphology of the photoactive films made fremeh porphyrin-fullerene dyads is expected to be
varied by the changes in the alkyl chains in therdsagments because of the associated changks in
intermolecular interactions between the dyads dsasen their steric sizes.

In the present study, we focus on the series gitpoim-fullerene dyad4 bearing various substituents in
p-position ofmeso-phenyl rings (Scheme 1), including stronglonor (CHO), weako-donor (CH), T+
donor ando-acceptor (Br) along with strormracceptor (CEj, and alkyl groups of various lengths in the
ester fragments containing ethyi:butyl, n-hexyl and n-octyl groups, and develop our synthetic
methodology for the preparation of pyrrgdephenylene-linked porphyrin-fullerene dyads so ttre
structural parameters responsible for the pertimbatf the electronic structure of the dyad as aslfor
the morphology of the film composed of the dyads loa manipulated. In the course of the exploration
the synthetic routes, we found that nitro-porphymme convenient building blocks to incorporatealde

aryl groups into the porphyrin-fullerene dyads.
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Scheme 1. Synthetic target: the library of photoactive pgnph-fullerene dyad4.



Resultsand discussion

Taking into account the theoretical work of Buldamd our experimental results on the photocurrent
induced by dyadlaa, we selected the co-axial orientation of the doamod acceptor fragments
(tetraarylporphyrin and pyrrolofullerene respediydo be the key structural parameter to be acden

the synthesis of a photoactive donor-acceptor dyidds can be implemented by constructing the
pyrrolidine ring of the pyrrolofullerene fragmewita 1,3-dipolar cycloaddition of suitable azomethine-
ylides across [6,6]-double bond of fullereng, @hich is known as Prato reactioh.

Azomethine-ylides are usually highly reactive imediates, which cannot be isolated in most cases an
need to be generatad situ. In Prato reaction, azomethine-ylides are commagdyerated by (i)
condensation ofi-amino acids with aldehydes or ketof85(ii) prototropic isomerization of imin&d

and (jii) electrocyclic ring-opening of aziridinB8.Among these methods, the last approach suitsobest
synthetic goal. The potential advantages of thadnze-based method for azomethine-ylide generation
include stereospecificity of the ylide formatioheteasy synthetic route towards the ylide precussdr
the simplicity of introducing structural variations the target dyads, as can be seen from the
retrosynthetic disconnection of the target classosfipounds down to commercial chemicals (Scheme 1).
The main synthetic problems to be solved for pcatimplementation of this route include the systhe

of unsymmetric AB-type porphyrin synthetic block, the constructa@rthe aziridine ring bearing various
alkoxycarbonyl groups and the verification of apability of the synthesized set of porphyrinyladiines

in Prato reaction with fullerenegsg

First, the variability of the alkoxycarbonyl grouipsthe key step of the dyad synthesis, in whiah 1{B-
cycloaddition of azomethine ylides across C=C bohds, was tested on a model reaction series of
fullerene G, with dialkyl N-(p-methoxyphehyl)aziridine dicarboxylat2s

Aziridines 2 were obtained (Scheme 2) by condensatiom-pfethoxyaniline with alkylglyoxylates,
accessible by oxidative cleavage of dialkyl tagsatvith periodic acid, followed by Bfeatalyzed
aziridination with alkyl diazoacetatt accessible from alkyl glycinate. The reactiongeeded smoothly
for various combinations of alkyl substituents fre tstarting imine and the diazocompound yielding
mixtures ofcis- andtrans-aziridines2 in 79 — 99% yield (Table 1). In accord with theyious reports on
aziridination reaction8” cis-aziridines were the major products with the raticcis/trans aziridines in

the range between 5:1 and 12:1.



Unsymmetrically substitutettans-aziridinestrans-2ab, trans-6ac andtrans-2ad showed expectable AB
pattern at 3.44 ppm for the aziridine protons willy; coupling constant of 2 Hz, typical forans-
aziridines™ The corresponding AB signal fais-aziridinescis-2ab, cis-2ac, cis-2ad was reduced to a
singlet shifted to the stronger field (3.0 ppm).n@guration of these aziridines and of symmetrigall
substituted aziridine8aa, 2bb, 2cc and2dd was confirmed by observing tfa. coupling of the**C-
satellite signalsCis-aziridines are characterized B, of 6-7 Hz!*"! while trans-aziridines show lesser

value of 0-2 Hz (Table 1).
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Scheme 2. Synthesis of pyrrolofullerenes.

Table 1. Reaction yields and selected NMR datazerdines2.

2 R' |R* |Yieldof |Yieldof |}, Hz|8H*®, ppm | °Ju, Hz | 3H?®, ppm
Cis2, % |trans2, % | cis2 cis-2 trans-2 | trans-2

2aa e Et | Et | 86 13 6 3.04 G 3.44

2ab Et | Bu | 77 14 6.7 3.00 2.4 343,344
2ac Et | Hex| 78 12 6.7 3.03 2.4 343,344
2ad Et | Oct| 73 6 6.7 3.03 2.3 3.43,3.44
2bb Bu | Bu | 82 17 6.7 3.03 2.4 343

2cc Hex | Hex | 86 10 6.6 3.02 2.4 3.45

2ddee Oct | Oct | 81 13 6 3.04 0° 3.44

*For °C satellite signals.



Table 2. Reaction yields and selected NMR datduiteropyrrolidinesb.

5 R | R Trans Cis

Yield, 5H2(5), 5C2(5], 5(:3(4), Yield, 5H2(5), 502(5), 5(:3(4),

% ppm | ppm | ppm | % ppm | ppm | ppm

Saa™ | Et | Et | 47 651 | 74.7 | 71.2| - - - -

5ab Et | Bu | 49 6.50 746, | 71.2, |48 5.69, |77.9, | 714,

749 | 71.23 5.72 | 782 |71.44

5ac Et | Hex| 57 6.50, |74.6, | 71.21, |59 5.70, | 77.9, | 71.38,

6.51 | 749 |71.24 5.72 | 781 |71.43

5ad Et | Oct| 38 6.50 74.6, | 71.22,| 42 5.70, |77.9, | 71.40,

749 | 71.24 5.72 78.1 |71.44

50b | Bu | Bu | 57 6.51 74.8 71.3 25 571 78.2 71.4

5cc Hex | Hex | 50 6.51 74.8 71.2 58 571 78.1 71.4

5dd=® | Oct | Oct | 41 6.52 74.8 71.2 31 572 78.1 71.4

Aziridines 2 were reacted with fullerenesfto give pyrrolofullerene® (Scheme 2) in 25 — 59% vyield
(Table 2). The solubility of the resulting adducisreased dramatically when either one or bothlethy
groups in5aa were changed for longer alkyl chaimsbutyl, n-hexyl orn-octyl. The reaction of aziridines
2 with Gy proceeded stereospecifically, wittis-aziridines giving onlytrans-adducts, andtrans-
aziridines -cis-adducts.

The configuration of the pyrrolofullerenes was bhshed based on the chemical shift of the pyrioéd
HC*® proton in*H NMR spectra. The signal of this proton is shiftesvards weak field fotrans-
pyrrolofullerenes as compared tds-pyrrolofullerene$® (6.5 and 5.7 ppm respectively). For
unsymmetrically substituted pyrrolofullerensab, 5ac and5ad, the signals of the pair of non-equivalent
pyrrolidine protons Bland H could be discerned as two singlets both for @saisrs (5.69 and 5.71 ppm)
and trans-isomers (6.50 and 6.51), except compduams-5ab, where the corresponding signals
coalesced into a single singlet (6.5 ppm) of doubtegral intensity. We attribute this to the sgon

deshielding effect of the carbonyl group in theecaktrans-isomers, which masks the small diffeesrin



chemical surrounding of these protons. The nonwvedgemce of the CH fragments in the pyrrolidine ring
can be seen iffC NMR spectra of this pyrrolofullerene, where arp&i signals for & carbons was
observed (74.6 and 74.9 ppm for trans-isomers)gaileith two more signals for ¥ carbons (71.20,
71.23) (Table 2). The attribution of signals fd**Cand C*“ carbons was based on the correlation cross-
peaks observed itH-**C HSQC spectrum afis-5ab between the pyrrolidine protons signals at 5.7 ppm
and the @® carbons signals at 78 ppm due to they heterocoupling constant combined with the
observation of the intensive correlation crosskpaa'H-"*C HMBC spectrum otis-5ab between the
pyrrolidine protons signals at 5.7 ppm and ti& €arbons signals at 71.4 ppm, which was due tJthe

n vicinal heterocoupling constant (Scheme 3).

3H, ppm 3H, ppm  3C, ppm
o 3.89 o 3.90
B 7.02 B 7.05 127
SN 1 736 y 778 115
0‘/ 3,8 6.50 3,8 5.69,56.72 779, 782
O ¢ 422430 e 4.18-4.25
€' 4.14-4.22 €' 4.09-4.18
¢ 117 ¢ 14
¢ 153155 ¢ 30
'H-TH NOESY 1 198
0 138
i, 168.3, 168.4
1H-13C HMBC K, K' 71.4,71.44

Scheme 3. Representation of cross-peaks in 2D NMR specttean$-5ab andcis-5ab.

The protocol for construction of an aziridine ring a porphyrin framework has been reported in our
previous work® for compoundilaa. However, a different approach to the synthesisthaf key
intermediates, nitro-porphyrirgb-f, was found to be necessary in the case of dyaai$nigesubstituted
aryl group. To synthesize these porphyrins, a ststt cyclocondensation of arenecarbaldehyfes
with p-nitrophenyl(dipyrrolyl)methane(8) was used instead of nitration of the corresponding
unsymmetrical porphyrins (Scheme 4).

Compared to the reaction wigrnitrobenzaldehyde, the application of dipyrrome#@& reduces the
differences in reactivity of different aldehydespyiding kinetic uniformity, which is important for
successful formation of #8 porphyrinogens in a stochastic cyclocondensasi@p. Otherwise, when
aldehydes A and B of significantly different reaty are directly condensed with pyrrole, formatioh

A4 or B, porphyrins prevails. For example, reaction of hidke 7f containing extremely electron-rich
2,4,6-trimethoxysubstituted phenyl ring with electideficientp-nitrobenzaldehydé€9d) and pyrrole gave

mainly symmetric porphyrind0 and 11 (Scheme 5), whereas the replacement of aldel®yadth



dipyrromethane3 resulted in the successful synthesis of mixgB-&pe nitro-porphyriréf in 12% vyield

(Scheme 4).
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Scheme 5. Side-reactions in stochastic condensation of gidietd and7f with pyrrole.
Nitro-porphyrins 6b-f were reduced to amino-porphyridgb-f by SnC}**?*?in hydrochloric acid.

Alternative reports suggest reduction by Nad/C? or H,/Pd*® but tin(Il) chloride seems to be the

most common reductant. In our systems, the redugiroceeded smoothly giving the desired amino-

porphyrins in 47-84% yield (Scheme 4) in most casksvever, when strong acceptors likes@Foup

were presented in the tetraphenylporphyrin cemat, the reduction proceeded with a low conversion

(yet with good yield, 67% vyield of reduction step estimated for a two-step synthesisld¢ from 6c¢)

and attempts were made to accelerate it by applyioge harsh conditions of elevated temperature. In

this case, the conversion of the starting matevéed complete but the yield @Pc decreased to 26% and

the reaction was accompanied by chlorination ofpmétrophenyl group, giving aftein situ reduction



chlorinated amino-porphyritt3 as a by-product in 29% vyield (Scheme 6). No chhtion product was
observed when amino-porphyri2c was subjected to the identical reaction conditi@mmfirming that
chlorination proceeds before the reduction stepNMR spectra ofl3 showed multiplets pattern typical
for 1,2,4-trisubstituted phenyl rings as AB systdoniblet at 7.14 and at 8.12 ppm along with the tdub
of doublets at 7.92 ppm. 2D NOESY NMR spectrum stmbworrelation of3-pyrrolic protons of the
porphyrin fragment with the protons of 1,2 4-tristituted benzene ring as two cross-peaks (8.789% 7
ppm and 8.78 vs. 8.12 ppm), unequivocally demotisgahat the chlorination proceeded in ortho-
position with respect to nitro group. Alternativesjtion for chlorination would result in only oneoss-

peak of the protons of pyrrole and benzene rings.

F3C NO,

FsC NH,
i ! O O Cl
SnCl,/ HCI
90 °C
FSC 6¢c CF3 F3C 13 CF3

Scheme 6. Chlorination-reduction of porphyric.

Condensation of the amino-porphyrid2b-f with alkyl glyoxylates3a-d followed by Lewis-acid
catalyzed nucleophilic addition of alkyl diazoatessda-d gave aziridinyl-porphyrinsl4 in 49-83%
yields. Aziridination of6f was not successful as the reaction was accompéyigzartial removal of
methoxy-groups, leading to very low yield (9%) bkttarget aziridind4fa. In all cases (other than
compoundl4fa), the reaction proceeded smoothly to selectivéhe gis-aziridines, in accord with the
previous reports on BFELO catalyzed reaction of imines with diazo compotlfrdg

Configuration of the aziridine ring was establish®sed on the values of vicinal spin-spin coupling
constant ort*C-2-satellite doublet¥! of the aziridine protons, which comprised 6.9 Hpical for cis-
aziridines (6-7 H2" vs. 0-3 HZ'® in trans-aziridines). Independent confirmation of aziridinis-
configuration was obtained in the case of reactuaih amino-porphyrinsl2c (CF;) and 12e (CH;0),
where trans-aziridines trans-14ca,ea were isolated in 10-12% vyield and characterized't$yNMR.
Comparison ofH-NMR spectra ofis- andtrans-14ca,ea shows that the signal of the aziridine protons is

shifted downfield intrans-14ca,ea compared to the same signaldis-14ca,ea (3.8 vs. 3.5 ppm). This



downfield shift fortrans-aziridines has been known wW&fland it can be ascribed to deshielding effect of
the ester carbonyl group. All other aziridirees 14 show chemical shift of 3.4-3.5 ppm for the azmli
protons, independently confirming the assignmenhefaziridine configurations.
Aziridinyl-porphyrines14 were reacted with fullerenesfto give the target porphyrin-fullerene dyads
in 21-48% yield (Scheme 4). The reaction proceexletoselectively and gave exclusivebns-adducts

in accord with Woodward-Hoffman'’s rules for the seqce of concerted processeis-aziridine ring-
opening toSylide followed by cycloaddition across C=C bondvioeen two six-membered rings in
fullerene G forming thetrans-pyrrolidine ring condensed tosgskeleton.

HRMS data on the dyads were consistent with th@qsed brutto-formula¢H NMR spectra showed
characteristic signals of fulleropyrrolidine fragme(singlet at ca. 6.7 ppm for_CHGR) along with
characteristic signals of the porphyrin fragmeiriogg-field singlet for NH protons at ca. -2.7 =8ppm
and weak-field two AB systems at 8.8-9.0 ppm pepyrrolic protons).’*C NMR spectra showed
characteristic signals for the pyrrolidine ringlwams at 71 and 75 ppm along with broad singlet3at 1
131 ppm typical forB-pyrrolic carbons of the porphyrin ring. The configtion of the adducts was
established on the basis of chemical shift fomyrolidine protons (6.7-6.8 pprii§:?*2°)

Steady-state absorption and emission measurembntsed spectroscopic features characteristic of
porphyrin compound® (Fig. S133, Supporting information): absorptiomaspa of benzonitrile solution
of dyadsl showed a strong band at ca. 425 nm (Soret banlfioan bands of much smaller intensities in
the range of 480-680 nm (refered to as Q-béiidsa. 520, 555, 595 and 650 nm).

A comparison of the UV/Vis spectra of the dyadshwiihe spectra of porphyrinyl aziridindg and
fulleropyrrolidines5 shows that only a weak coupling of porphyrin anefene chromophores occurs in
the dyads because the absorption spectra of dyadsroughly a superposition of the absorption spec
of two separate chromophores in compoultiand5. The UV/Vis spectra for compoundda, 14da and

Haa are presented on Fig. 1 as a typical example.
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Figure 1. UV/Vis absorption spectra of dydda, porphyrinl4da and pyrrolofulleren®aa in PhCN.
The emission spectra of dyatishowed emission peaks at ca. 656 and 724 nm$ERp). The observed

fluorescence lifetime was ca. 1-3 ns, with the figgence quantum yield of less than 1%.

Conclusions

The synthetic protocol based on the incorporatibmaro aziridine pendant to porphyrin ring has been
demonstrated to afford structural diversity in gyathesis of porphyrin-fullerene dyads necessaitén
optimization of the molecular structures of thiass of photoactive material. It has been shownlibit
porphyrin and fulleropyrrolidine moieties can bedified by this synthetic approach, which allowstais
optimize the electronic properties of the porphytlherene donor acceptor system and design the
morphology of the material formed by these dyadeubh the modification of the intermolecular

interactions via a variability of the solubilizimdkyl ester group.

Experimental section

General. IR spectra were recorded on an FTIR-8400S Shimageatrometer'H (400 MHz) and**C

(100 MHz) NMR spectra were determined in CP&h Bruker 400 spectrometer. Chemical shifjsafe
reported in ppm downfield from M8i. HRMS was performed using a Bruker MaXis Q-TOBsm
spectrometer. Flash chromatography was performesilioa Merck 60.

Starting materials and known compounds. Commercial solvents were purified according tondéad

techniques. Alkyl glyoxilate8,?® alkyl diazoacetated,*®>% p-nitrophenyldipyrrometanég),*" 1,3,5-

10



trimethoxybenzaldehyde7f *2  4-(trifluoromethyl)benzaldehyderc® were obtained according to
published procedures.

General procedure for the synthesis of aziridines 2. A mixture of 4-methoxyaniline (1 eq), alkyl
glyoxylate 3 (1.5 eq) and anhydrous MO, (100 mg) in dry benzene (2 ml) was stirred at @mbi
temperature for 30-40 min. Sodium sulfate wasriteoff and the solvent was removiedvacuo. The
residue was dissolved in dry ether (8 ml) and Irépléts of boron trifluoride etherate were added. A
solution of alkyl diazoacetaté (1.1 eq) in dry ether (2 ml) was added dropwisé #re mixture was
stirred for another 2 h and quenched with 5 drepétriethylamine. The mixture was diluted withtem
extracted with DCM and dried over pBO,. The desiccant was filtered off, the solvent wermavedin
vacuo and the residue was separated by column chronagagr(silica gel, petroleum ether — ethyl
acetate) to afford products as yellowish oils.

O-Ethyl-O-butyl cis-1-(4-methoxyphenyl)aziridine-2,3-dicarboxylate (cis-2ab). Yield: 77% (247 mg,
0.77 mmol).'"H NMR (CDCk, 400 MHz): 6=0.94 (t, *J(H,H)=7.4 Hz, 3H; CHCH,C), 1.31 (t,
SJ(H,H)=7.2 Hz, 3H; CHCH,0), 1.34-1.45 (m, 2H; C}€H,C), 1.62—-1.71 (m, 2H; CI€H,0), 3.00 (s,
2H; HC,), 3.74 (s, 3H; CHD), 4.20 (t2J(H,H)=6.7 Hz, 2H; CHCH,0), 4.26 (q3J(H,H)=7.2 Hz, 2H;
CHsCH,0), 6.78 (AA'BB',%J(H,H)=8.9 Hz, 2H; OC=CH), 6.94 (AABB*J(H,H)=8.9 Hz, 2H; NC=CH);
3C NMR (CDCE, 100 MHz): &13.6 (CHCH,C), 14.0 (CHCH,0), 18.9 (CHCH,C), 30.4 (CHCH,0),
43.1 (Gy, 43.2 (Gy, 55.4 (CHO), 61.7 (CHCH;0), 65.5 (CHCH,O), 114.3 (OC=CH), 120.8
(NC=CH), 144.2 (NC=CH), 156.2 (OC=CH), 166.96 (C=@$7.01 (C=0); IR (KBr)¥=1734, 1754
(C=0); HRMS (ESI)m/z calcd for G/H,sNOsNa’, 344.1468 [M+Na], found 344.1484.

O-Ethyl-O-butyl trans-1-(4-methoxyphenyl)aziridine-2,3-dicar boxylate (trans-2ab). Yield: 14% (44
mg, 0.14 mmol)*H NMR (CDCk, 400 MHz): 6=0.92 (t, %J(H,H)=7.4 Hz, 3H; CHCH,C), 1.24 (t,
J(H,H)=7.1 Hz, 3H; CHCH,0), 1.29-1.36 (m, 2H; Ci€H,C), 1.52-1.59 (m, 2H; C}€H,0), 3.43
(AB, %J(H,H)=2.4 Hz, 1H; HG), 3.44 (AB,%J(H,H)=2.4 Hz, 1H; HG), 3.76 (s, 3H; ChD), 4.04-4.14
(m,2H; CH,CH,0), 4.15-4.21 (m, 2H; C}&H,0), 6.78 (AA'BB',*J(H,H)=9.0 Hz, 2H; OC=CH), 6.84
(AA'BB', 3J(H,H)=9.0 Hz, 2H; NC=CH);"*C NMR (CDCk, 100 MHz): &13.6 (CHCH,C), 14.0
(CH:;CH,0), 18.9 (CHCH,C), 30.4 (CHCH,0), 42.3 (G, 42.4 (G,), 55.4 (CHO), 61.7 (CHCH,0),

65.6 (CHCH,0), 114.2 (OC=CH), 120.6 (NC=CH), 140.4 (NC=CH)515 (OC=CH), 167.0 (C=0),

11



167.1 (C=0); IR (KBr)x=1738 (C=0); HRMS (ESIm/z: calcd for G;H,;NOsNa', 344.1468 [M+Na];
found 344.1477.

O-Ethyl-O-hexyl cis-1-(4-methoxyphenyl)aziridine-2,3-dicar boxylate (cis-2ac). Yield: 78% (273 mg,
0.78 mmol). *H NMR (CDCk, 400 MHz): 5=0.91 (t, *J(H,H)=7.0 Hz, 3H; CHCH,C), 1.33 (t,
3J(H,H)=7.2 Hz, 3H; CHCH,0), 1.30-1.42 (m, 6H; CKICH,)3), 1.65-1.74 (m, 2H; C}CH,0), 3.03 (s,
2H; HC,,), 3.77 (s, 3H; CHD), 4.22 (t3J(H,H)=7.0 Hz, 2H; CHCH,0), 4.24-4.33 (n2H; CH,CH,0),
6.80 (AA'BB', ®J(H,H)=9.0 Hz, 2H; OC=CH), 6.97 (AA'BB%)(H,H)=9.0 Hz, 2H; NC=CH)}*C NMR
(CDCl;, 100 MHz): &13.9 (CHCH,C), 14.1 (CHCH,0), 22.5 (CHCH,C), 25.4 (CHCH,CH;), 28.4
(CHs(CH,),CH,), 31.3 (CHCH,0), 42.2 (G), 42.3 (G), 55.4 (CHO), 61.7 (CHCH,O), 65.9
(CH,CH,0), 114.4 (OC=CH), 120.9 (NC=CH), 144.2 (NC=CH)615(0OC=CH), 167.0 (C=0), 167.1
(C=0); IR (KBr):v=1753, 1734 (C=0); HRMS (ESIwz calcd for GoH,,NOsNa’, 372.1781 [M+Nal;
found 372.1797.

O-Ethyl-O-hexyl trans-1-(4-methoxyphenyl)aziridine-2,3-dicarboxylate (trans-2ac). Yield: 12% (42
mg, 0.12 mmol)*H NMR (CDCk, 400 MHz):5=0.90 (t, %J(H,H)=7.0 Hz, 3H; CHCH,C), 1.24 (t,
3J(H,H)=7.0 Hz, 3H; CHCH,0), 1.25-1.36 (m, 6H; C{CH,)3), 1.55-1.61 (m, 2H; C}CH,0), 3.43
(AB, *J(H,H)=2.4 Hz, 1H; HG), 3.44 (AB,*J(H,H)=2.4 Hz, 1H; HG), 3.76 (s, 3H; CkD), 4.03-4.14
(m, 2H; CHCH,0), 4.14-4.22 (m, 2H; C}€H,0), 6.78 (AA'BB’,%J(H,H)=9.0 Hz, 2H; OC=CH), 6.85
(AABB', 3J(H,H)=9.0 Hz, 2H; NC=CH);"*C NMR (CDCk, 100 MHz): &13.9 (CHCH,C), 14.0
(CH:sCH,0), 22.4 (CHCH,C), 25.4 (CHCH,CH;,), 28.3 (CH(CH,),CH,), 31.3 (CHCH,0), 42.3 (G,
42.4 (Gp, 55.4 (CHO), 61.7 (CHCH;0), 65.9 (CHCH,0), 114.2 (OC=CH), 120.7 (NC=CH), 140.4
(NC=CH), 155.9 (OC=CH), 167.05 (C=0), 167.12 (C=®);(KBr): 7=1738 (C=0); HRMS (ESI)m/z
calcd for GgH,gNOs", 350.1962 [M+H]; found 350.1969, calcd for;§H,;NOsNa’, 372.1781 [M+Na];
found 372.1792.

O-Ethyl-O-octyl cis-1-(4-methoxyphenyl)aziridine-2,3-dicar boxylate (cis-2ad). Yield: 73% (152 mg,
0.4 mmol).*H NMR (CDCk, 400 MHz):6=0.89 (t,%J(H,H)=6.8 Hz, 3H; CHCH,C), 1.33 (t3J(H,H)=7.2
Hz, 3H; CHCH,0), 1.23-1.41 (m, 10H; CCH,)s), 1.66-1.74 (m, 2H; C¥H,0), 3.03 (s, 2H; HE),
3.77 (s, 3H; CHD), 4.21 (t%)(H,H)=6.9 Hz, 2H; CHCH,O), 4.25-4.32 (m2H; CH,CH,0), 6.81
(AA'BB', 3J(H,H)=9.0 Hz, 2H; OC=CH), 6.97 (AA'BB3J(H,H)=9.0 Hz, 2H; NC=CH);**C NMR

(CDCl;, 100 MHz): &14.0 (CHCH,C), 14.1 (CHCH,0), 22.6 (CHCH,C), 25.8 (CHCH,CH),), 28.5
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(CH3(CH,),CH;,), 29.1 (CH(CH,);CH,), 29.2 (CH(CH,),CH,), 31.7 (CHCH,0), 43.2 (Q), 43.3 (G),
55.5 (CHO), 61.8 (CHCH,0), 66.0 (CHCH,0), 114.4 (OC=CH), 120.9 (NC=CH), 144.3 (NC=CH),
156.2 (OC=CH), 167.06 (C=0), 167.10 (C=0); IR (KBFir1739 (C=0); HRMS (ESI)m/z: calcd for
C1H3:NOsNa', 400.2094 [M+Na], found 400.2114.

O-Ethyl-O-octyl trans-1-(4-methoxyphenyl)aziridine-2,3-dicarboxylate (trans-2ad). Yield: 6% (12
mg, 0.03 mmol)*H NMR (CDCk, 400 MHz): 5=0.90 (t, %J(H,H)=7.2 Hz, 3H; CHCH,C), 1.24 (t,
%J(H,H)=7.0 Hz, 3H; CHCH,0), 1.25-1.35 (m, 10H; CfCH,)s), 1.55-1.61 (m, 2H; C}CH,0), 3.43
(AB, %J(H,H)=2.3 Hz, 1H; HG), 3.44 (AB,%J(H,H)=2.3 Hz, 1H; HG), 3.76 (s, 3H; CkD), 4.05-4.14
(m, 2H; CH,CH,0), 4.14-4.23 (m, 2H; C}€H,0), 6.78 (AA'BB’,%J(H,H)=9.0 Hz, 2H; OC=CH), 6.85
(AABB', *J(H,H)=9.0 Hz, 2H; NC=CHJ*C NMR (CDCk, 100 MHz): 5=14.04 (CHCH,C), 14.05
(CH;CH,0), 22.6 (CHCH,C), 25.7 (CHCH,CH,), 28.4 (CH(CH,),CH,), 29.10 (CH(CH,)sCH,), 29.12
(CHs(CH,),CH,), 31.7 (CHCH,0), 42.3 (G), 42.4 (G), 55.4 (CHO), 61.8 (CHCH,0), 66.0
(CH,CH,0), 114.2 (OC=CH), 120.7 (NC=CH), 140.4 (NC=CH)51%5(0OC=CH), 167.08 (C=0), 167.12
(C=0); IR (KBr): ¥=1739 (C=0); HRMS (ESI)m/z calcd for G;Hs,NOs', 378.2275 [M+H]; found
378.2276, calcd for GH3;NOsNa', 400.2094 [M+Na], found 400.2101.

Dibutyl cis-1-(4-methoxyphenyl)aziridine-2,3-dicarboxylate (cis-2bb). Yield: 82% (144 mg, 0.41
mmol). *H NMR (CDCk, 400 MHz):6=0.96 (t,*J(H,H)=7.3 Hz, 6H; CHCH,C), 1.36-1.48 (m, 4H;
CH;CH.C), 1.64-1.74 (m, 4H; C)&H,0), 3.03 (s, 2H; HE), 3.78 (s, 3H; CkD), 4.23 (t3J(H,H)=6.8
Hz, 4H; CHCH,0), 6.81 (AA'BB',%J(H,H)=9.0 Hz, 2H; OC=CH), 6.96 (AA'BB%J(H,H)=9.0 Hz, 2H;
NC=CH); *C NMR (CDCk, 100 MHz): &13.6 (CHCH,C), 19.0 (CHCH,C), 30.5 (CHCH,0), 43.3
(Cs), 55.4 (CHO), 65.6 (CHCHO), 114.4 (OC=CH), 120.9 (NC=CH), 144.3 (NC=CH),615
(OC=CH), 167.1 (C=0); IR (KBr)¥=1734, 1754 (C=0); HRMS (ESz calcd for GeH,sNOs',
350.1962 [M+H]; found 350.1968.

Dibutyl trans-1-(4-methoxyphenyl)aziridine-2,3-dicar boxylate (trans-2bb). Yield: 17% (30 mg, 0.09
mmol). '"H NMR (CDCk, 400 MHz):6=0.92 (t,%J(H,H)=7.3 Hz, 6H; CHCH,C), 1.29-1.36 (m, 4H;
CHyCH,C), 1.54-1.61 (m, 4H; C4€H,0), 3.43 (s, 2H; HE), 3.76 (s, 3H; ChD), 4.06—4.14 (m4H;
CH,CH,0), 6.78 (AA'BB',*J(H,H)=9.0 Hz, 2H; OC=CH), 6.84 (AA'BB®J(H,H)=9.0 Hz, 2H; NC=CH);
3C NMR (CDCE, 100 MHz): &13.6 (CHCH,C), 19.0 (CHCH,C), 30.4 (CHCH,0), 42.3 (G, 55.4

(CHs0), 65.6 (CHCH,0), 114.2 (OC=CH), 120.6 (NC=CH), 140.4 (NC=CH)51%5 (OC=CH), 167.1
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(C=0); IR (KBr): v=1737 (C=0); HRMS (ESI)m/z calcd for GgH,gNOs", 350.1962 [M+H]; found
350.1971.

Dihexyl cis-1-(4-methoxyphenyl)aziridine-2,3-dicarboxylate (cis-2cc). Yield: 86 % (174 mg, 0.43
mmol). 'H NMR (CDCk, 400 MHz):6=0.90 (t,%J(H,H)=7.2 Hz, 6H; CHCH,C), 1.25-1.41 (m, 12H;
CHs(CHy)3), 1.65-1.73 (m, 4H; CKCH,0), 3.02 (s, 2H; HE), 3.76 (s, 3H; CHD), 4.20 (t3J(H,H)=7.0
Hz, 4H; CHCH,0), 6.80 (AA'BB',%J(H,H)=9.0 Hz, 2H; OC=CH), 6.95 (AA'BB%J(H,H)=9.0 Hz, 2H;
NC=CH); *°C NMR (CDCk, 100 MHz): &=13.9 (CHCH,C), 22.5 (CHCH,C), 25.4 (CHCH,CH,C),
28.4 (CH(CH,),CH,C), 31.4 (CHCH,0), 43.3 (G, 55.4 (CHO), 65.9 (CHCH,0O), 114.4 (OC=CH),
120.9 (NC=CH), 144.3 (NC=CH), 156.2 (OC=CH), 167a=0); IR (KBr): #=1755, 1734 (C=0);
HRMS (ESI):nVz calcd for GsH3NOs', 406.2588 [M+H]; found 406.2567, calcd for,@;sNOsNa’,
428.2407 [M+Na]; found 428.2418.

Dihexyl trans-1-(4-methoxyphenyl)aziridine-2,3-dicar boxylate (trans-2cc). Yield: 10% (21 mg, 0.05
mmol). *"H NMR (CDCk, 400 MHz):6=0.90 (t,%J(H,H)=7.0 Hz, 6H; CHCH,C), 1.25-1.40 (m, 12H:;
CHs(CH,)3), 1.53-1.63 (m, 4H; C}CH,0), 3.43 (s, 2H; HG), 3.76 (s, 3H; ChD), 4.04-4.20 (m4H;
CH,CH,0), 6.78 (AA'BB',%J(H,H)=9.0 Hz, 2H; OC=CH), 6.84 (AA'BB%J(H,H)=9.0 Hz, 2H; NC=CH);
¥C NMR (CDCh, 100 MHz): &13.9 (CHCH,C), 22.5 (CHCH,C), 25.4 (CHCH,CH.C), 28.4
(CH5(CH,),CH,C), 31.3 (CHCH,0), 42.4 (G,), 55.3 (CHO), 65.9 (CHCH,0), 114.2 (OC=CH), 120.6
(NC=CH), 140.4 (NC=CH), 155.9 (OC=CH), 167.2 (C=@;(KBr): v=1739; HRMS (ESI)nV/z calcd
for C,3HasNOsNa', 428.2407 [M+Na], found 428.2429.

General procedure for the synthesis of pyrrolofullerenes 5. A solution of aziridine2 (1 eq) and
fullerene G (1.33 eq) in dryo-dichlorobenzene (2 ml) was stirred at 100 °C ucwihsumption of the
aziridine (control by TLC). Reaction mixture waspamted by column chromatography (silica gel,
toluene) to afford product as brown solid.

Pyrrolofullerene trans-5ab. Reaction time: 12 h. Yield: 49% (39 mg, 0.037 mmt# NMR (CDCE,
400 MHz): 6=0.83 (t,*J(H,H)=7.4 Hz, 3H; CHCH,C), 1.17 (t,*J(H,H)=7.1 Hz, 3H; CHCH,0), 1.26—
1.28 (m, 2H; CHCH,C), 1.53-1.55 (m, 2H; Ci€H,0), 3.89 (s, 3H; CKD), 4.14-4.22 (m, 2H;
CH,CH,0), 4.22-4.30 (m, 2H; Ci€H,0), 6.50 (s, 2H, HE,), 7.02 (AA'BB', *J(H,H)=8.9 Hz, 2H;
OC=CH), 7.36 (AB2J(H,H)=8.9 Hz, 2H; NC=CH)**C NMR (CDCk, 100 MHz): 513.6 (CHCH,C),

14.2 (CHCH,0), 19.0 (CHCH,C), 30.5 (CHCH,0), 55.5 (CHO), 61.7 (CHCH,0), 65.5 (CHCH,0),
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71.2 (G, 71.23 (&%, 74.6 (C%, 74.9 (G®, 114.8 (OC=CH), 121.0 (NC=CH), 136.32, 136.34,
136.97, 137.0 (Gierend, 138.5 (NC=CH), 139.6, 139.7, 140.2 (2C), 14R28)( 141.81, 141.83, 141.9
(4C), 142.16 (2C), 142.22, 142.23, 142.7 (2C), 842C), 143.1 (2C), 144.5 (2C), 144.6 (2C), 145.3
(2C), 145.4 (2C), 145.6, 145.61, 145.62 (2C), 185145.74 (2C), 145.75, 145.76, 145.8, 146.1 (4C),
146.38, 146.39, 146.42, 146.44, 147.5 (2C), 150567, 153.35, 153.40 {frrend, 155.4 (QC=CH),
170.2 (C=0), 170.4 (C=0); IR (KBr)i=1724, 1751 (C=0); HRMS (ESlj'z calcd for GH,,NOs",
1042.1649 [M+H]; found 1042.1692.

Pyrrolofullerene cis-5ab. Reaction time: 18 h. Yield: 48% (22 mg, 0.021 mmtfi NMR (CDCk, 400
MHz): 6=0.81 (t,%)(H,H)=7.3 Hz, 3H; CHCH,C), 1.15 (t,%J(H,H)=7.2 Hz, 3H; CHCH,0), 1.19-1.26
(m, 2H; CHCH,C), 1.46-1.52 (m, 2H; C}€H,0), 3.90 (s, 3H; CkD), 4.09-4.18 (m, 2H; C}€H,0),
4.18-4.25 (m, 2H; CKCH,0), 5.69 (s, 1H, HE), 5.72 (s, 1H, HE,), 7.05 (AA'BB',*J(H,H)=9.0 Hz,
2H; OC=CH), 7.78 (AB,%J(H,H)=9.0 Hz, 2H; NC=CH):**C NMR (CDCk, 100 MHz): &13.6
(CH4CH,C), 14.2 (CHCH,0), 19.0 (CHCH,C), 30.5 (CHCH,0), 55.5 (CHO), 61.8 (CHCH,0), 65.6
(CH,CH,0), 71.40 (G%), 71.44 (C*), 77.9 (€M), 78.2 (¢, 114.5 (OC=CH), 126.5 (NC=CH), 135.55,
135.59, 137.75 (Gierend, 137.76 (NC=CH), 137.79, 139.7, 139.8, 139.9 (2@)..8 (2C), 141.89, 141.91,
142.01 (3C), 142.03, 142.19, 142.20, 142.3 (2C3,73}(2C), 142.74 (2C), 143.1, 143.2, 144.41, 124.4
144.67, 144.68, 145.32 (2C), 145.34 (2C), 145.4.48, 145.49 (2C), 145.6, 145.76, 145.77 (2C),
146.10 (2C), 146.13 (2C), 146.25, 146.27, 146.3%),(246.46, 146.47, 147.5 (2C), 150.9, 151.0, 152.4
152.5 (Guierend, 158.0 (QC=CH), 168.3 (C=0), 168.4 (C=0); IR (KB¥=1729, 1755 (C=0); HRMS
(ESI): vz calcd for G;H,/NOs', 1042.1649 [M+H]; found 1042.1671.

Pyrrolofullerene trans-5ac. Reaction time: 19 h. Yield: 57% (41 mg, 0.038 mmti NMR (CDCE,
400 MHz):6=0.85 (t,%J(H,H)=7.0 Hz, 3H; CHCH,C), 1.17 (t,J(H,H)=7.2 Hz, 3H; CHCH,0), 1.17—
1.27 (m, 6H; CHCH,):C), 1.50-1.59 (m, 2H; Ci€H,0), 3.87 (s, 3H; CkD), 4.12-4.21 (m, 2H;
CH,CH,0), 4.21-4.30 (m, 2H; Ci€H,0), 6.50 (s, 1H, HE), 6.51 (s, 1H, HE,), 7.02 (AABB,
3J(H,H)=9.0 Hz, 2H; OC=CH), 7.35 (ABJ(H,H)=9.0 Hz, 2H; NC=CH)**C NMR (CDC}, 100 MHz):
&14.0 (CHCH,C), 14.2 (CHCH,0), 22.5 (CHCH,C), 25.6 (CHCH,CH,), 28.5 (CH(CH,),CH,), 31.3
(CH,CH,0), 55.5 (CHO), 61.7 (CHCH,0), 65.9 (CHCH,0), 71.21 (C*), 71.24 (), 74.6 (¢?), 74.9
(C*9), 114.8 (OC=CH), 120.9 (NC=CH), 136.32, 136.346.93, 136.98, (Gicrend, 138.5 (NC=CH),

139.6, 139.7, 140.15, 140.17, 141.79, 141.80, 14181.83, 141.9 (4C), 142.16, 142.17, 142.22 (2C),
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142.7 (2C), 142.8 (2C), 143.1 (2C), 144.50, 144B44.56, 144,57, 145.3 (2C), 145.4 (2C), 145.59,
145.62 (2C), 145.63, 145.73 (3C), 145.76, 145.75.82, 146.1 (4C), 146.38 (2C), 146.43, 146.44,
147.49 (2C), 150.65, 150.68, 153.37, 153.44:{Gd, 155.4 (QC=CH), 170.2 (C=0), 170.4 (C=0); IR
(KBr): ¥=1730, 1755 (C=0); HRMS (ESIz calcd for GeHpsNOs', 1070.1962 [M+H]; found
1070.1984; calcd for gH,;NOsNa’, 1092.1781 [M+Na} found 1092.1799.

Pyrrolofuller ene cis-5ac.

Reaction time: 19 h. Yield: 59% (42 mg, 0.039 mmol NMR (CDCk, 400 MHz): 5=0.84 (t,
3J(H,H)=7.2 Hz, 3H; CHCH,C), 1.15 (t,3)J(H,H)=7.2 Hz, 3H; CHCH,0), 1.17-1.27 (m, 6H; CH-
s(CH,)sC), 1.47-1.54 (m, 2H; CI€H,0), 3.90 (s, 3H; CkD), 4.10-4.18 (m, 2H; CI&H,0), 4.18-4.26
(m, 2H; CHCH,0), 5.70 (s, 1H, HE), 5.72 (s, 1H,_HE,), 7.05 (AABB', *J(H,H)=8.9 Hz, 2H;
OC=CH), 7.78 (AB}2J(H,H)=8.9 Hz, 2H; NC=CH)*C NMR (CDCE, 100 MHz): 5=14.0 (CHCH,C),
14.2 (CHCH,0), 22.5 (CHCH,C), 25.5 (CHCH,CH,), 28.5 (CH(CH,),CH,), 31.3 (CHCH,0), 55.5
(CH;0), 61.7 (CHCH,0), 66.0 (CHCH,0), 71.38 (&%), 71.43 (&4, 77.9 (G, 78.1 (C®), 1145
(OC=CH), 126.4 (NC=CH), 135.5, 135.6, 137.73.(@n), 137.75 (NC=CH), 137.78, 139.66, 139.72,
139.89, 139.90, 141.7 (2C), 141.88, 141.89, 14(3@9, 142.01, 142.17, 142.19, 142.23, 142.24, ™2.7
(2C), 142.72 (2C), 143.0, 143.2, 144.39, 144.4%.142C), 145.30 (2C), 145.32 (2C), 145.43, 145.47
(2C), 145.49, 145.6, 145.73, 145.75 (2C), 146.0),(246.11 (2C), 146.23, 146.24, 146.32 (2C), 136.4
(2C), 147.4 (2C), 150.8, 151.0, 152.43, 152.4546., 158.0 (QC=CH), 168.3 (C=0), 168.4 (C=0); IR
(KBr): v=1729, 1746 (C=0); HRMS (ESIz calcd for GeHpgNOs', 1070.1962 [M+H]; found
1070.1915; calcd for gH,;NOsNa’, 1092.1781 [M+Na} found 1092.1819.

Pyrrolofullerene trans-5ad. Reaction time: 18 h. Yield: 38% (26 mg, 0.024 mmtH NMR (CDCE,
400 MHz):6=0.86 (t,%J(H,H)=6.9 Hz, 3H; CHCH,C), 1.17 (t,*J(H,H)=7.2 Hz, 3H; CHCH,0), 1.11-
1.33 (m, 10H; CHKCH,)s), 1.50-1.60 (m, 2H; C}H,0), 3.87 (s, 3H; CED), 4.13-4.21 (m, 2H;
CH,CH,0), 4.21-4.30 (m, 2H; Ci€H,0), 6.50 (s, 1H, HE), 6.51 (s, 1H, HE,), 7.02 (AABB,
3J(H,H)=8.9 Hz, 2H; OC=CH), 7.35 (ABJ(H,H)=8.9 Hz, 2H; NC=CH)**C NMR (CDC}, 100 MHz):
&14.1 (CHCH,C), 14.2 (CHCH,0), 22.6 (CHCH,C), 25.9 (CHCH,CH,), 28.6 (CH(CH,),CHy),
29.13 (CH(CH,)sCH,), 29.14 (CH(CH,),CH,), 31.8 (CHCH,0), 55.5 (CHO), 61.7 (CHCH,0), 66.0
(CH,CH,0), 71.22 (&%, 71.24 (G, 74.6 (C®), 74.9 (¢®), 114.8 (OC=CH), 120.9 (NC=CH), 136.3,

136.4, 136.97, 137.0 (2C) {ferend, 138.5 (NC=CH), 139.66, 139.71, 140.16, 140.141.80, 141.81,
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141.82, 141.84, 141.9 (4C), 142.17 (2C), 142.22,24, 142.7 (2C), 142.8 (2C), 143.12, 143.13, 144.5
144.52, 144,57, 144.58, 145.3 (2C), 145.4 (2C),845145.63 (2C), 145.64, 145.7 (3C), 145.77, 1945.7
145.82, 146.1 (4C), 146.40 (2C), 146.44, 146.5,8,4750.65, 150.70, 153.37, 154.4%(Gn), 155.4
(OC=CH), 170.2 (C=0), 170.4 (C=0); IR (KBry=1731, 1754 (C=0); HRMS (ESIz calcd for
CeiH3:NOs", 1098.2275 [M+H]; found 1098.2297.

Pyrrolofullerene cis-5ad. Reaction time: 19 h. Yield: 42% (20 mg, 0.018 mmi#f)NMR (CDClk, 400
MHz): 6=0.86 (t,%J(H,H)=7.2 Hz, 3H; CHCH,C), 1.15 (t,3J(H,H)=7.2 Hz, 3H; CHCH,0), 1.16-1.35
(m, 10H; CH(CH,)s), 1.47-1.55 (m, 2H; C}H,0), 3.90 (s, 3H; CkD), 4.10-4.18 (m, 2H; CiCH,0),
4.19-4.25 (m, 2H; CKCH,0), 5.70 (s, 1H, HE), 5.72 (s, 1H, HE,), 7.05 (AA'BB',*J(H,H)=9.0 Hz,
2H; OC=CH), 7.77 (AB,%)(H,H)=9.0 Hz, 2H; NC=CH);®C NMR (CDCk, 100 MHz): &14.1
(CH4CH,C), 14.2 (CHCH,0), 22.6 (CHCH,C), 25.9 (CHCH,CH,), 28.6 (CH(CH,),CH,), 29.14 (2C,
CHy(CH,)sCH,, CHy(CH,).CH,), 31.8 (CHCH,0), 55.5 (CHO), 61.8 (CHCH;0), 66.0 (CHCH,0),
71.40 (G4, 71.44 (G4, 77.9 (&9, 78.1 (C®), 114.5 (OC=CH), 126.5 (NC=CH), 135.55, 135.58,
137.75 (Guierend, 137.76 (NC=CH), 137.80, 139.68, 139.74, 1391%9.91, 141.8 (2C), 141.89, 141.91,
142.00 (3C), 142.03, 142.19 (2C), 142.25 (2C), 122142.73, 142.74 (2C), 143.1, 143.2, 144.41,
144.42, 144.7 (2C), 145.31 (2C), 145.34 (2C), 1851415.48 (2C), 145.50, 145.6, 145.74, 145.76 (2C),
146.10 (2C), 146.13 (2C), 146.25, 146.26, 146.32),(246.5 (2C), 147.5 (2C), 150.85, 150.97, 152.43,
152.46 (Guierend, 158.0 (QC=CH), 168.3 (C=0), 168.4 (C=0); IR (KBF=1728, 1755 (C=0); HRMS
(ESI): m/z calcd for G;Ha;NOsNa', 1120.2094 [M+Na&} found 1120.2073.

Pyrrolofullerenetrans-5bb.

Reaction time: 16 h. Yield: 57% (41 mg, 0.038 mmol NMR (CDCk, 400 MHz): 5=0.83 (t,
%J(H,H)=7.3 Hz, 6H; CHCH,C), 1.20-1.30 (m, 4H; C}€H,C), 1.49-1.56 (m, 4H; CiLH,0), 3.88 (s,
3H; CH0), 4.14-4.25 (m, 4H; C}&H,0), 6.51 (s, 2H, HE,), 7.02 (AA'BB', *J(H,H)=8.9 Hz, 2H;
OC=CH), 7.35 (AB2J(H,H)=8.9 Hz, 2H; NC=CH)*C NMR (CDCE, 100 MHz): 5=13.6 (CHCH.C),
19.0 (CHCH,C), 30.5 (CHCH,0), 55.5 (CHO), 65.5 (CHCH,0), 71.3 (2C, &%, 74.8 (2C, ), 114.8
(OC=CH), 121.0 (NC=CH), 136.4 (2C), 137.0 (2C)uf&nd, 138.5 (NC=CH), 139.7 (2C), 140.1 (2C),
141.8 (2C), 141.84 (2C), 141.94 (4C), 142.16 (2@R.23 (2C), 142.68 (2C), 142.75 (2C), 143.1 (2C),
144.5 (2C), 144.6 (2C), 145.3 (2C), 145.4 (2C),.642C), 145.63 (2C), 145.7 (4C), 145.8 (2C), 146.1

(4C), 146.39 (2C), 146.42 (2C), 147.5 (2C), 15@C)( 153.40 (2C) (Gierend, 155.4 (QC=CH), 170.3
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(C=0); IR (KBr): v=1728, 1753 (C=0); HRMS (ESIjiVz: calcd for GgH,gNOs", 1070.1962 [M+H];
found 1070.2000.

Pyrrolofullerene cis-5bb. Reaction time: 5 h. Yield: 25% (18 mg, 0.017 mm&).NMR (CDCk, 400
MHz): §=0.81 (t,%J(H,H)=7.2 Hz, 6H; CHCH,C), 1.19-1.29 (m, 4H; C}€H,C), 1.46-1.53 (m, 4H;
CH,CH,O), 3.90 (s, 3H; CKD), 4.08-4.21 (m, 4H; Ci€H,0), 5.71 (s, 2H, Hf,), 7.05 (AA'BB/,
3J(H,H)=8.9 Hz, 2H; OC=CH), 7.77 (ABJ)J(H,H)=8.9 Hz, 2H; NC=CH)}*C NMR (CDCL, 100 MHz):
&13.6 (CHCH,C), 19.0 (CHCH,C), 30.5 (CHCH,0), 55.5 (CHO), 65.6 (CHCH,0), 71.40 (2C, &,
78.2 (2C, €9, 114.5 (OC=CH), 126.5 (NC=CH), 135.6 (2Gii&end, 137.8 (3C; 2Gierens+ NC=CH),
139.7 (2C), 139.9 (2C), 141.8 (2C), 141.9 (2C),.0822C), 142.03 (2C), 142.2 (2C), 142.3 (2C), 122.
(2C), 142.73 (2C), 143.1, 143.2, 144.4 (2C), 142Q), 145.31 (2C), 145.33 (2C), 145.4 (2C), 145.5
(2C), 145.6, 145.76 (2C), 145.78, 146.10 (2C), 1362C), 146.27 (2C), 146.34 (2C), 146.5 (2C), 547.
(2C), 151.0 (2C), 152.4 (2C) {ferend, 158.1 (OC=CH), 168.4 (C=0); IR (KBr}=1727, 1753 (C=0);
HRMS (ESI):m/z calcd for GgH2eNOs', 1070.1962 [M+H]; found 1070.1941.

Pyrrolofullerene trans-5cc.

Reaction time: 19 h. Yield: 50% (38 mg, 0.034 mmol NMR (CDCk, 400 MHz): 5=0.86 (t,
%J(H,H)=7.0 Hz, 6H; CHCH,C), 1.16-1.29 (m, 12H; G{CH,):C), 1.50-1.58 (m, 4H; C}EH,0), 3.87

(s, 3H; CHO), 4.10-4.22 (m, 4H; C)LH,0), 6.51 (s, 2H, HE,), 7.02 (AABB',*J(H,H)=9.0 Hz, 2H;
OC=CH), 7.35 (AABB', 3J(H,H)=9.0 Hz, 2H; NC=CH);*®*C NMR (CDCh, 100 MHz): 5&=14.0
(CHsCH,C), 22.5 (CHCH,C), 25.6 (CHCH,CH,), 28.5 (CH(CH,),CH,), 31.3 (CHCH,0), 55.4
(CH;0), 65.9 (CHCH;0), 71.2 (2C, &%, 74.8 (2C, &), 114.8 (OC=CH), 121.0 (NC=CH), 136.3 (2C),
137.0 (2C) (Giereng, 138.5 (NC=CH), 139.7 (2C), 140.1 (2C), 141.78)2141.83 (2C), 141.92 (2C),
141.93 (2C), 142.16 (2C), 142.22 (2C), 142.67 (2@R.75 (2C), 143.1 (2C), 144.5 (2C), 144.6 (2C),
145.29 (2C), 145.35 (2C), 145.59 (2C), 145.62 (2A@p.7 (4C), 145.8 (2C), 146.1 (4C), 146.38 (2C),
146.42 (2C), 147.5 (2C), 150.7 (2C), 153.40 (2G)id&nd, 155.4 (OC=CH), 170.3 (C=0); IR (KBr):
v=1728, 1752 (C=0); HRMS (ESIyz calcd for GsHssNOsNa, 1148.2407 [M+N4d] found 1148.2396.
Pyrrolofullerene cis-5cc.

Reaction time: 19 h. Yield: 58% (32 mg, 0.028 mmol NMR (CDCk, 400 MHz): 5=0.84 (t,
3J(H,H)=7.0 Hz, 6H; CHCH,C), 1.15-1.25 (m, 12H; C¥{CH,):C), 1.46-1.55 (m, 4H; C}€H,0), 3.89

(s, 3H; CHO), 4.08-4.20 (m, 4H; C}&H,0), 5.71 (s, 2H, HE,), 7.04 (AABB',%J(H,H)=8.9 Hz, 2H;
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OC=CH), 7.77 (AABB',%J(H,H)=8.9 Hz, 2H; NC=CH);*C NMR (CDCL, 100 MHz): &14.0
(CHsCH,C), 22.5 (CHCH,C), 25.6 (CHCH,CH,C), 28.5 (CH(CH,),CH,C), 31.3 (CHCH,0), 55.4
(CH;0), 66.0 (CHCH,0), 71.4 (2C, &%, 78.1 (2C, ), 114.5 (OC=CH), 126.5 (NC=CH), 135.6 (2C;
Cruterend, 137.8 (3C; 2Gierenet NC=CH), 139.7 (2C), 139.9 (2C), 141.7 (2C), 14(€), 142.00 (2C),
142.03 (2C), 142.20 (2C), 142.25 (2C), 142.71 (2@p.73 (2C), 143.1, 143.2, 144.4 (2C), 144.7 (2C)
145.31 (2C), 145.33 (2C), 145.4 (2C), 145.5 (2@p.6, 145.7 (3C), 146.10 (2C), 146.12 (2C), 146.27
(2C), 146.34 (2C), 146.5 (2C), 147.5 (2C), 151.0)(2152.4 (2C) (Gierend, 158.0 (OC=CH), 168.4
(C=0); IR (KBr): v=1729, 1757 (C=0); HRMS (ESIivz. calcd for GgH3zeNOs", 1126.2588 [M+H];
found 1126.2567; calcd forggHssNOsNa', 1148.2407 [M+Nad} found 1148.2398.

General procedure for the synthesis of nitro-porphyrins 6b-e. lodine (25 mg, 0.1 mmol) was added to
a solution of aldehyd@ (0.75 mmol),p-nitrophenyldipyrromethang8) (67 mg, 0.25 mmol) and pyrrole
(34 mg, 0.5 mmol) in DCM (100 ml) at 35 °C and thixture was stirred for 1%2—3 h (depending on the
substrate, denoted as “condensation time” belohg. Solution was cooled to room temperature witkl col
water bath, chloranil (185 mg, 0.75 mmol) was imrattly added and stirring was continued for another
15 min. The reaction mixture was quenched with HiyMNaOH, washed with water and brine and dried
over NaSQ,. The desiccant was filtered off, the solvent wasievedin vacuo and the residue was
separated by column chromatography (silica gel, Bré&ane, 1:1) to afford products as violet crystals
5,10,15-tris(4-bromophenyl)-20-(4-nitr ophenyl)por phyrin (6b). Condensation time: 2.5 h. Yield: 13%
(28.6 mg, 0.032 mmol}H NMR (CDCk, 400 MHz): 5=-2.84 (s, 2H; NH), 7.92 (AA'BB%J(H,H)=8.3
Hz, 6H; HG,), 8.08 (AA'BB',%J(H,H)=8.3 Hz, 6H; HG,), 8.39 (AA'BB',%J(H,H)=8.7 Hz, 2H; HGno2),
8.65 (AA'BB', *J(H,H)=8.7 Hz, 2H; HGwoo), 8.77 (AB,%J(H,H)=4.7 Hz, 2H;_Hé), 8.87 (s, 4H;_H€),
8.88 (AB,%J(H,H)=4.7 Hz, 2H; H®); *C NMR (CDC}k, 100 MHz): &117.2, 119.3, 119.6, 121.9, 122.8,
126.4, 128.6, 129.7, 130.1, 131.2, 131.6 (br sb.11,3135.8, 140.66, 140.68, 147.8, 148.8; IR (KBr):
P=3316 (N-H), 1518, 1339 cth(NO,); HRMS (ESI):nmVz calcd for GiH,7BraNsO,", 893.9709 [M+H];
found: 893.9710.

5,10,15-tris(4-(trifluoromethyl)phenyl)-20-(4-nitr ophenyl)porphyrin (6¢). Condensation time: 3 h.
Yield: 9% (20 mg, 0.023 mmolfH NMR (CDCk, 400 MHz): &=-2.81 (s, 2H; NH), 8.07 (AA'BB,

3J(H,H)=8.1 Hz, 6H; HG,), 8.35 (AABB',3J(H,H)=8.1 Hz, 6H; HG,), 8.41 (AA'BB',%J(H,H)=8.7 Hz,
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2H; HCano2), 8.67 (AA'BB',°J(H,H)=8.7 Hz, 2H; HG\0,), 8.80 (AB,*J(H,H)=4.8 Hz, 2H;_Hé), 8.83

(s, 4H; H®), 8.85 (AB,%J(H,H)=4.8 Hz, 2H; H®); *C NMR (CDC}, 100 MHz): &117.7, 119.2, 119.3,
122.0, 123.9 (q3J(C,F)=3.7 Hz), 124.0 (d)(C,F)=272.1 Hz), 130.4 (4)(C,F)=32.6 Hz), 131.5 (br s),
134.6, 135.1, 145.4 (GJ(C,F)=1.3 Hz), 147.9, 148.6 40; IR (KBr): ¥#=3316 (N-H), 1520, 1324 cth
(NO,); HRMS (ESI):nmVz calcd for GH,7FeNsO,", 864.2016 [M+H]; found 864.1997
5,10,15-tris(4-methylphenyl)-20-(4-nitr ophenyl)por phyrin (6d). Condensation time: 1.5 h. Yield: 18%
(31.4 mg, 0.045 mmolfH NMR (CDCk, 400 MHz):6=-2.72 (s, 2H; NH), 2.73 (s, 9H; GH 7.57-7.58
(m, 6H; HG,), 8.10-8.12 (m, 6H; HE), 8.39 (AA'BB',%J(H,H)=8.7 Hz, 2H; HGno2), 8.62 (AABB,
3)J(H,H)=8.7 Hz, 2H; HGwoz), 8.73 (AB,3)(H,H)=4.8 Hz, 2H; HE), 8.90 (s, 4H; H¢) 8.93 (AB,
3)J(H,H)=4.8 Hz, 2H; _HE); HRMS (ESI): miz calcd for GHzNsO,", 702.2864 [M+H]; found
702.2859'H NMR spectrum matches literature d&ta.
5,10,15-tris(4-methoxyphenyl)-20-(4-nitrophenyl)por phyrin = (6€). Condensation time: 1% h.
Compound was used in the following step withoutoamtographic separation from porphyrin by-
products.

5,10,15-tris(2,4,6-trimethoxyphenyl)-20-(4-nitrophenyl)por phyrin (6f). lodine (25 mg, 0.1 mmol) was
added to a solution of 2,4,6-trimethoxybenzaldehyd (147 mg, 0.75 mmol), p-
nitrophenyldipyrromethan@ (67 mg, 0.25 mmol) and pyrrole (34 mg, 0.5 mmol£HCE (100 ml) at 61
°C and the mixture was mechanically stirred for.1The solution was cooled to 0 °C with ice bath,
chloranil (185 mg, 0.75 mmol) was immediately ad@éed stirring was continued for another 15 min.
The reaction mixture was quenched with 10% aq Na®ashed with water and brine and dried over
Na,SQy. The desiccant was filtered off, the solvent wamavedin vacuo and the residue was separated
by column chromatography (silica gel, CHQb afford porphyrirsf as violet crystals. Yield: 12% (28.1
mg, 0.031 mmol)*H NMR (CDCk, 400 MHz): =-2.56 (s, 2H; NH), 3.50 (s, 12H; GH 3.52 (s, 6H;
CHs), 4.09 (s, 9H; Ch), 6.58 (s, 6H; HG), 8.40 (AA'BB',3)(H,H)=8.7 Hz, 2H; HGwoy), 8.60 (AA'BB',
%J(H,H)=8.7 Hz, 2H; HGunoo), 8.64 (AB,%J(H,H)=4.7 Hz, 2H; HE), 8.77 (s, 4H:HC") 8.82 (AB,
%J(H,H)=4.7 Hz, 2H; HE): *C NMR (CDCk, 100 MHz): 5=55.6, 56.02, 56.03 (G§}f 90.8, 90.9, 111.6,

111.9, 112.7, 112.9, 115.2, 121.6, 129.5 (br §),8.80r s), 135.1, 147.4, 150.1, 161.11, 161.13, 7%
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161.82 (G,); IR (KBr): 7=3320 (N-H), 1520, 1335 cth (NO,); HRMS (ESI): m/z calcd for
CsaHseNs011", 930.3345 [M+H]; found 930.3372.

General procedure for the synthesis of amino-por phyrins 12b-f. The mixture of nitro-porphyrié and

tin (I1) chloride dihydrate in concentrated hydrtmfc acid (5 ml) was stirred under argon at 70f6€C1

to 5 h, depending on the substrate. The reactiotunei was poured on ice, neutralized with aqueous
ammonia to pH 8, extracted with chloroform, waskéith water and dried over NaQ,. The desiccant
was filtered off, the solvent was removed vacuo and the residue was separated by column
chromatography (silica gel, DCM) to afford produassviolet crystals.
5-(4-aminophenyl)-10,15,20-tris(4-br omophenyl)por phyrin (12b). Reaction time: 5 h. Yield: 41% (15
mg, 0.017 mmol)*H NMR (CDCk, 400 MHz):6=-2.78 (s, 2H; NH), 4.02 (br s, 2H; NH 7.05 (AA'BB",
3)J(H,H)=8.4 Hz, 2H; HGnw2), 7.89 (AA'BB',%)(H,H)=8.2 Hz, 6H; HG), 7.98 (AABB',J(H,H)=8.4

Hz, 2H; HGup), 8.07 (AABB', 2J(H,H)=8.2 Hz, 6H; HG,), 8.82-8.84 (m, 6H; H¢, 8.98 (AB,
3J(H,H)=4.7 Hz, 2H; HE®): *C NMR (CDCk, 100 MHz):6=113.5, 118.3, 118.6, 121.6, 122.49, 122.50,
129.90, 129.93, 130.9 (br s), 131.2, 132.0, 1363%,8, 140.97, 141.05, 146.2,% IR (KBr): v=3318
(NH), 3374, 3436 cim (NH,); HRMS (ESI): 'z calcd for GsH.BrsNs*, 863.9968 [M+H]; found
863.9953. NMR spectra match literature data.

5-(4-aminophenyl)-10,15,20-tris(4-(trifluor omethyl)phenyl)porphyrin (12c). Reaction time: 5 h.
Yield: 6% (14 mg, 0.016 mmol) for two steps frofo. In a separate experiment, the reduction was
performed at 90 °C under argon atmosphere for 26htlae reaction mixture was treated as in general
technique, which gave porphyrli2c in 26% yield (based ofc) along with porphyrirl3.

Porphyrin12c. *H NMR (CDCk, 400 MHz): &=-2.76 (s, 2H; NH), 4.05 (br s, 2H; NH 7.08 (AA'BB',
3J(H,H)=8.4 Hz, 2H; HGy112), 8.00 (AA'BB',%J(H,H)=8.4 Hz, 2H; HG12), 8.04 (AA'BB',*J(H,H)=8.0

Hz, 6H; HGy), 8.34 (AA'BB',%J(H,H)=8.0 Hz, 6H; HG,), 8.78 (AB,%J(H,H)=4.7 Hz, 2H; H¢), 8.80 (s,
4H, HZ), 9.00 (AB,3J(H,H)=4.7 Hz, 2H; H&); *C NMR (CDCk, 100 MHz): 5=113.5, 118.0, 118.5,
122.1, 123.72 (q*)(C,F)=3.7 Hz), 123.74 ({J(C,F)=3.7 Hz), 124.5 (q-J(C,F)=272 Hz), 130.2 (q,
3)(C,F)=32.5 Hz), 130.9 (br s), 131.8, 134.6, 1354%.1 (q,2J(C,F)=1.4 Hz), 145.8 (d,)(C,F)=1.4 Hz),
146.3 (G,); IR (KBr): 7=3329 (NH), 3360, 3454 cth(NH,); HRMS (ESI):nmVz calcd for G/HaeFoNs",

834.2274 [M+H]; found 834.2274.
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Porphyrin13.5-(4-amino-3-chlorophenyl)-10,15,20-tris(4-(trifitomethyl) phenyl) porphyrini3)

NMR 'H (CDCl, 400 MHz),3: -2.80 s (2H, NH), 4.47 s (2H, NH 7.17 d (H, J 8.1 Hz, HG.\12), 7.92
dd (1H,J; 8.1 Hz,J, 2.0 Hz, HGu2), 8.05 d (AA'BB') (6H,J 7.8 Hz, HG,), 8.12 d (1H,J 2.0 Hz,
HCamniz), 8.35 d (AA'BB") (6H,J 7.8 Hz, HG,), 8.79-8.83 m (6H, H{, 8.98 d (AB) (H, J 4.8,
HCP: NMR ™*C (CDC}, 100MI'w), &: 114.1, 118.1, 118.4, 118.7, 120.1, 123.8, 124,59 72 Hz),
130.3 (q,J 32.5 Hz), 130.9 br s, 132.5, 134.0, 134.6, 13642,9, 145.7;

HRMS (ESI): 'z calcd for GsH,gFsCINs', 868.1884 [M+nH]; found 868.1898&-(4-aminophenyl)-
10,15,20-tris(4-methylphenyl)por phyrin (12d). Reaction time: 5 h. Yield: 84% (26.4 mg, 0.039 rfjmo
'H NMR (CDCL, 400 MHz):0=-2.71 (s, 2H; NH), 2.72 (s, 9H; GH3.99 (br s, 2H; Nb), 7.05 (AA'BB,
3)J(H,H)=8.4 Hz, 2H; HGw2), 7.57 (AA'BB',%)(H,H)=7.8 Hz, 6H; HG), 8.01 (AABB',3J(H,H)=8.4
Hz, 2H; HGuw2), 8.12 (AA'BB', *J(H,H)=7.8 Hz, 6H;_HG,), 8.87-8.89 (m, 6H;, HY, 8.94 (AB,
3J(H,H)=4.7 Hz, 2H; Hé); IR (KBr): v=3318 (NH), 3370, 3456 ci(NH,); HRMS (ESI):m/z: calcd for
CuHasNs", 672.3122 [M+H]; found 672.3125'H NMR spectrum matches literature d&th.
5-(4-aminophenyl)-10,15,20-tris(4-methoxyphenyl)por phyrin (12€). Reaction time: 5 h. Yield: 9%
(33.7 mg, 0.047 mmol) for two steps (fr@e). '"H NMR (CDCk, 400 MHz):0=-2.71 (s, 2H; NH), 4.02
(br s, 2H; NH), 4.11 (s, 9H; Ck), 7.07 (AABB', 3J(H,H)=8.4 Hz, 2H; HGun), 7.29 (AABB,
%J(H,H)=8.7 Hz, 6H;_HG), 8.00 (AABB',*J(H,H)=8.4 Hz, 2H, HGnk2), 8.14 (AA'BB',%J(H,H)=8.7
Hz, 6H; HG,), 8.86-8.88 (m, 6H; HE, 8.94 (AB,3)(H,H)=4.7 Hz, 2H;_HE); *C NMR (CDCE, 100
MHz): 6=55.6 (CH), 112.2, 113.4, 119.5, 119.6, 120.6, 130.9, 13238,7, 134.8, 135.6, 135.7, 146.0,
159.4 (G,); IR (KBr): $=3318 (NH), 3378, 3460 cth(NH,); HRMS (ESI):m/z calcd for G/HsgNsOs",
720.2969 [M+H]; found 720.2976'H NMR spectrum matches literature d&fh.
5-(4-aminophenyl)-10,15,20-tris(2,4,6-trimethoxyphenyl)por phyrin (12f). Reaction time: 1 h. Yield:
55% (8 mg, 0.009 mmolfH NMR (CDCl, 400 MHz): &=-2.56 (s, 2H; NH), 3.48 (s, 12H; GH3.50 (s,
6H; CHg), 3.98 (br s, 2H; Nb), 4.09 (s, 9H; Ch), 6.57 (s, 6H; HG), 7.02 (AA'BB',*J(H,H)=8.2 Hz,
2H; HCaniz) 7.98 (AA'BB', %J(H,H)=8.2 Hz, 2H; HGu2), 8.72-8.76 (m, 6H; HY, 8.83 (AB,
3)(H,H)=4.7 Hz, 2H;_HE); **C NMR (CDCL, 100 MHz): &55.6, 56.1 (Ch), 90.9, 91.0, 110.3, 111.2.
113.0, 113.2, 113.3, 119.3, 130.4 (br s), 133.6,4,3145.7, 161.2, 161.7 4G, IR (KBr): #=3320 (NH),

3394, 3474 cit (NH,); HRMS (ESI):m/z calcd for GaHsoNsOs', 900.3603 [M+H]; found 900.3599.
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General procedure for the synthesis of aziridines 14."A mixture of amino-porphyriri2 (1 eq), alkyl
glyoxylate 3 (1.33 eq) and anhydrous 0, (100 mg) in dry benzene (10 ml) was stirred at iantb
temperature until completion of the reaction (colted by TLC, observed reaction times are reported
below). Sodium sulfate was filtered off and theveat was removeth vacuo. The residue was dissolved
in dry 1,4-dioxane (2 ml) and 3 droplets of borafiuoride etherate were added. A solution of alkyl
diazoacetatet (1.33 eq) in 1,4-dioxane (0.5 ml) was added drepwand the mixture was stirred for
another 2.5 h and quenched with 5 droplets ofhylamine. The mixture was diluted with water,
extracted with DCM and dried over pBD,. The desiccant was filtered off, the solvent wamavedin
vacuo and the residue was separated by column chronagabgi(silica gel, CHG) to afford products as
violet crystals.

Diethyl  cis-1-{4-[10,15,20-tris(4-bromophenyl)por phyrin-5-yl]phenyl}aziridine-2,3-dicar boxylate
(14ba). Reaction time: 50 min. Yield: 70% (20.2 mg, 0.026at). *H NMR (CDCk, 400 MHz): &=-2.82
(s, 2H; NH), 1.45 (t2J(H,H)=7.1 Hz, 6H; CH), 3.50 (s, 2H; HG), 4.43 (9,°J(H,H)=7.1 Hz, 4H; CH),
7.46 (AA'BB', *J(H,H)=8.4 Hz, 2H; HGx), 7.90 (AA'BB', 6H, HG,), 8.06-8.08 (m, 6H; HE), 8.12
(AABB', *J(H,H)=8.4 Hz, 2H; HGy), 8.83-8.86 (m, 8H; HJ; °C NMR (CDCk, 100 MHz): &14.2
(CHg), 43.3 (G,), 62.0 (CH), 118.5, 118.7, 118.8, 120.0, 122.6, 129.9, 1318a,1 (br s), 131.3, 135.2,
135.8, 137.8, 140.87, 140.89, 150.5,fC167.0 (C=0); IR (KBr):7=3316 (N-H), 1703 cql (C=0);
UVIVis (PhCN): Amax (Ig €)=424 (5.24), 486 (3.24), 518 (3.87), 553 (3.64)3 §3.38), 650 nm (3.38);
HRMS (ESI):mVz calcd for G,H39BrsNsO,", 1034.0547 [M+H]; found 1034.0555.

Diethyl Cis-1-{4-[10,15,20-tris(4-(trifluor omethyl)phenyl)por phyrin-5-yl]phenyl}aziridine-2,3-
dicarboxylate (14ca). Reaction time: 50 min. Yield: 52% (11.6 mg, 0.0ghol).'"H NMR (CDCk, 400
MHz): &=-2.81 (s, 2H; NH), 1.44 (£J(H,H)=7.1 Hz, 6H; CH), 3.49 (s, 2H; HG), 4.42 (q,J(H,H)=7.1
Hz, 4H; CH), 7.47 (AABB',%J(H,H)=8.4 Hz, 2H; HG.), 8.05 (AA'BB',%J(H,H)=8.0 Hz, 6H; HG),
8.13 (AA'BB', *J(H,H)=8.4 Hz, 2H;_HG.), 8.35 (AA'BB',%J(H,H)=8.0 Hz, 6H; HG,), 8.80-8.81 (m,
6H, HC?), 8.86 (AB,*J(H,H)=4.9 Hz, 2H; HE); *C NMR (CDCE, 100 MHz):&14.2 (CH), 43.3 (G,),
62.1 (CH), 118.5, 118.6, 118.8, 120.4, 123.8 {§(C,F)=3.7 Hz), 124.5 q"{(C,F)=272 Hz), 130.3 q

(J(C,F)=32.5 Hz), 131.4 (br s), 134.6, 135.2, 13145.6, 150.6 (&), 167.0 (C=0); IR (KBr):/=3447
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(N-H), 1712 cm* (C=0); UV/Vis (PhCN)/ ., (I §=423 (5.11), 486 (3.05), 517 (3.78), 553 (3.468 5
(3.25), 650 nm (3.19); HRMS (ESHYz calcd for GsHagFeNsO,", 1004.2853 [M+H; found 1004.2824.
Diethyl trans-1-{4-[10,15,20-tris(4-(trifluor omethyl)phenyl)por phyrin-5-yl]phenyl}aziridine-2,3-
dicarboxylate (trans-14ca). Yield: 10% (2.0 mg, 0.002 mmofH NMR (CDCk, 400 MHz): 5&=-2.81 (s,
2H; NH), 1.39 (t2J(H,H)=7.1 Hz, 6H; CH), 3.76 (s, 2H; HE), 4.30-4.40 (m, 4H; C}), 7.82 (AA'BB',
3J(H,H)=8.5 Hz, 2H; HG.), 8.05 (AA'BB',*J(H,H)=8.0 Hz, 6H; HG,), 8.09 (AA'BB',3J(H,H)=8.5 Hz,
2H; HCan), 8.35 (AA'BB',%J(H,H)=8.0 Hz, 6H; HG,), 8.79 (AB,%)(H,H)=4.6 Hz, 2H; HE), 8.81 (s,
4H, HX), 8.87 (AB,*J(H,H)=4.6 Hz, 2H; H®); HRMS (ESI):m/z calcd for GsHzeFsNsO,", 1004.2853
[M+H]"; found 1004.2857.

Diethyl  cis-1-{4-[10,15,20-tris(4-methylphenyl)por phyrin-5-yl]phenyl}aziridine-2,3-dicar boxylate
(14da). Reaction time: 4 h. Yield: 78% (25.4 mg, 0.030 mMmdd NMR (CDCk, 400 MHz): 5&=-2.77 (s,
2H; NH), 1.43 (t,°)(H,H)=7.1 Hz, 6H; CH), 2.72 (s, 9H; ArCh), 3.48 (s, 2H; H®), 4.41 (q,
J(H,H)=7.1 Hz, 4H; CH), 7.44 (AA'BB',*J(H,H)=8.4 Hz, 2H; HG.), 7.56 (AA'BB',*J(H,H)=7.8 Hz,
6H; HCy), 8.09-8.13 (m, 2H+6H; HG + HCa,), 8.78 (AB,%J(H,H)=4.9 Hz, 2H; HE), 8.86-8.88 (m,
6H; HG®); *C NMR (CDCE, 100 MHz): &14.2 (CH), 21.5 (ArCH), 43.2 (G,), 62.0 (CH), 118.4,
119.0, 120.2, 120.3, 127.4, 130.7 (br s), 131.2.8,3135.2, 137.32, 137.33, 138.2, 139.21, 139.23,
150.2, (G,) 167.0 (C=0); IR (KBr):7=3316 (N-H), 1736 cil (C=0); UV/Vis (PhCN):Ana (Ig £=424
(5.50), 486 (3.51), 518 (4.10), 555 (3.92), 5946%3. 650 nm (3.63); HRMS (ESIWz calcd for
CssHieNs0,', 842.3701 [M+H]; found 842.3690.

Diethyl cis-1-{4-[10,15,20-tris(4-methoxyphenyl)por phyrin-5-yl]phenyl}aziridine-2,3-dicar boxylate
(14ea). Reaction time: 24 h. Yield: 58% (24.3 mg, 0.028 atjmH NMR (CDClk, 400 MHz): 5&=-2.71 (s,
2H; NH), 1.45 (t,J(H,H)=7.1 Hz, 6H; CH), 3.49 (s, 2H; H&,), 4.095 (s, 3H; OCH, 4.098 (s, 6H,
OCH,), 4.43 (,°)(H,H)=7.1 Hz, 4H; CH), 7.29 (AABB',*J(H,H)=8.5 Hz, 6H; HG), 7.46 (AA'BB',
3J(H,H)=8.2 Hz, 2H; HGy), 8.12-8.15 (m, 2H+6H; HG + HCy), 8.81 (AB,3J(H,H)=4.7 Hz, 2H;
HCP), 8.89-8.90 (m, 6H, HJ; **C NMR (CDCh, 100 MHz): &14.2 (CH), 43.3 (G,), 55.5 (OCH),
62.0 (CH), 112.19, 112.20, 118.4, 119.0, 119.8, 120.0,5,3081.0 (br s), 134.6, 135.2, 135.6, 138.2,

146.6 (br s), 150.3, 159.4 (G, 167.0 (C=0); IR (KBr):i=3316 (N-H), 1742 cit (C=0); UV/Vis
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(PhCN): Ay (Ig =428 (4.89), 490 (2.95), 523 (3.48), 563 (3.488 §3.03), 657 nm (3.20); HRMS
(ESI): calcd for GH4gNsO;", 890.3548 [M+H]; found 890.3518.

Diethyl trans-1-{4-[10,15,20-tris(4-methoxyphenyl)por phyrin-5-yl]phenyl}aziridine-2,3-
dicarboxylate (trans-14ea). Yield: 12% (5.0 mg, 0.006 mmofBH NMR (CDCk, 400 MHz): &=-2.75 (s,
2H; NH), 1.39 (t3J(H,H)=7.2 Hz, 6H; CH), 3.76 (s, 2H; H&,), 4.11 (s, 9H; OCH), 4.30-4.40 (m, 4H;
CH,), 7.30 (AA'BB', ®J(H,H)=8.3 Hz, 6H; HG), 7.31 (AA'BB', ®J(H,H)=8.2 Hz, 2H; HG.), 8.10
(AABB', 3J(H,H)=8.2 Hz, 2H; HG.), 8.13 (AABB', %J(H,H)=8.3 Hz, 6H; HG/), 8.81 (AB,
3J(H,H)=4.9 Hz, 2H; HE), 8.85-8.90 (m, 6H; H¥.

Diethyl cis-1-{4-[10,15,20-tris(2,4,6-trimethoxyphenyl)por phyrin-5-yl]phenyl}aziridine-2,3-
dicarboxylate (14fa). Reaction time: 24 h. Yield: 9% (2 mg, 0.002 mm&a§.NMR (CDCL, 400 MHz):
&=-2.61 (s, 2H; NH), 1.43 (8)(H,H)=7.1 Hz, 6H; CH), 3.45 (s, 2H; HE), 3.49 (s, 12H; OC}), 3.51 (s,
6H; OCH;), 4.10 (s, 9H; OCH, 4.40 (q,2J(H,H)=7.1 Hz, 4H; CH), 6.57 (s, 6H; HG), 7.38 (AA'BB,
%J(H,H)=8.3 Hz, 2H; HG), 8.09 (AA'BB',J(H,H)=8.3 Hz, 2H; HG), 8.68 (AB,%J(H,H)=4.7 Hz, 2H;
HCP), 8.72 (AB,2J(H,H)=4.7 Hz, 2H; HE), 8.75 (AB,%J(H,H)=4.7 Hz, 2H; HE), 8.76 (AB,2J(H,H)=4.7
Hz, 2H;_H('f); HRMS (ESI):nvz calcd for GiHeNsO13', 1070.4182 [M+H]; found 1070.4150.

Dibutyl  cis-1-{4-[10,15,20-tris(4-methylphenyl)por phyrin-5-yl]phenyl}aziridine-2,3-dicar boxylate
(14db). Reaction time: 4 h. Yield: 49% (53.1 mg, 0.059 rfmtH NMR (CDChk, 400 MHz):6=-2.78 (s,
2H; NH), 1.06 (t2J(H,H)=7.3 Hz, 6H; CH), 1.50 — 1.59 (m, 4H; CH 1.79 — 1.86 (m, 4H; CH 2.73
(s, 9H, ArCH), 3.51 (s, 2H, HE), 4.38 (t,°J(H,H)=6.7 Hz, 4H; O-CH), 7.45 — 7.49 (m, 2H; HG),
7.58 (AABB', ®J(H,H)=7.8 Hz, 6H; HG,), 8.14 (AA'BB',%J(H,H)=7.8 Hz, 6H; HG), 8.16 — 8.18 (m,
2H; HCan), 8.84 (AB,%J(H,H)=4.7 Hz, 2H; HE), 8.89 — 8.93 (m, 6H; H{; **C NMR (CDCE, 100
MHz): 6=13.7, 19.1, 21.5, 30.6, 43.3, 65.9, 118.4, 11%20,2, 120.3, 127.4, 130.9, 131.0 (br. s.), 134.5,
135.2, 137.31, 137.33, 138.2, 139.2, 139.3, 148.25(), 150.4, 167.1; IR (CHEI 7=3320 (N-H), 1745

cni® (C=0); HRMS (ESI)m/z calcd for GeHsgNsO,', 898.4327 [M+H]; found 898.4335.

Dihexyl  cis-1-{4-[10,15,20-tris(4-methylphenyl)por phyrin-5-yl]phenyl}aziridine-2,3-dicar boxylate
(14dc). Reaction time: 4 h. Yield: 79% (36.0 mg, 0.04 mm®d NMR (CDCh, 400 MHz):5=-2.70 (s,
2H; NH), 0.99 (t,J(H,H)=7.0 Hz, 6H; CH), 1.40 — 1.45 (m, 8H; C}CH,),), 1.45 — 1.55 (m, 4H;

CH,(CH,),0), 1.79 — 1.88 (m, 4H; CI&H,0), 2.74 (s, 9H, ArClH, 3.51 (s, 2H, HE), 4.37 (t,
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%J(H,H)=6.9 Hz, 4H; OCH), 7.47 (AA'BB',*J(H,H)=8.2 Hz, 2H: HG.), 7.58 (AA'BB',%J(H,H)=7.7 Hz,
6H; HCy), 8.14 (AA'BB',%J(H,H)=7.7 Hz, 6H; HG), 8.16 (AA'BB',*J(H,H)=8.2 Hz, 2H; HG.), 8.84
(AB, 3J(H,H)=4.7 Hz, 2H; H¢), 8.89 — 8.93 (m, 6H; HJ, °C NMR (CDCk, 100 MHz): 5&14.0, 21.5,
22.6, 25.5, 28.5, 31.5, 43.3, 66.2, 118.4, 1190,2, 120.3, 127.4, 131.0 (br. s.), 134.5, 13537,31,
137.33, 138.2, 139.2, 139.3, 150.4, 167.1; IR (KB®¥3317 (N-H), 1752, 1736 cth(C=0); HRMS

(ESI):m/z calcd for GgHeNsO,", 954.4953 [M+H]; found 954.4974.

Dioctyl  cis-1-{4-[10,15,20-tris(4-methylphenyl)por phyrin-5-yl]phenyl}aziridine-2,3-dicar boxylate
(14dd). Reaction time: 4 h. Yield: 83% (23 mg, 0.022 mm&}).NMR (CDCk, 400 MHz):5=-2.76 (s,
2H; NH), 0.92 (t3J(H,H)=6.8 Hz, 6H; CH), 1.30 — 1.40 (m, 20H; Ci{ 1.77 — 1.84 (m, 4H; Ci 2.72

(s, 9H; ArCH), 3.48 (s, 2H, HE), 4.34 (t,%)(H,H)=6.9 Hz, 4H; O-CH), 7.42 — 7.46 (m, 2H; HG),
7.57 (AABB', ®J(H,H)=7.8 Hz, 6H; HG,), 8.11 (AABB',%J(H,H)=7.8 Hz, 6H; HG), 8.12 — 8.16 (m,
2H; HCan), 8.80 (AB,%J(H,H)=4.7 Hz, 2H; HE), 8.87 — 8.91 (m, 6H; H{; **C NMR (CDCE, 100
MHz): &=14.1, 21.5, 22.6, 25.9, 28.6, 29.20, 29.25, 34383, 66.2, 118.4, 119.0, 120.2, 120.3, 127.4,
130.9, 131.1 (br. s.), 134.5, 135.2, 137.32, 137138.2, 139.2, 139.3, 150.4, 167.1; HRMS (ESik

calcd for G;H7:NsO,", 1010.5579 [M+H]; found 1010.5595.

General procedure for porphyrin-fullerene dyads 1. A solution ofcis-aziridine14 (1 eq) and fullerene
Cso (2 €q) in chlorobenzene (2 ml) was stirred at 100for 8 h. Reaction mixture was separated by
column chromatography (silica gel, benzene) tordffroduct as purple-brown solid.

Dyad 1ba (Br, Et). Yield: 28% (4 mg, 0.002 mmoljH NMR (CDCk, 400 MHz): 5-2.80 (s, 2H; NH),
1.34 (t,*J(H,H)=7.1 Hz, 6H; CH), 4.42-4.50 (m, 4H; CH| 6.76 (s, 2H;_HE,), 7.71 (AA'BB,
%J(H,H)=8.6 Hz, 2H; HGu), 7.92-7.96 (m, 6H, HCAr), 8.09-8.13 (m, 6H, HC 8.31 (AABB,
%J(H,H)=8.6 Hz, 2H; HG.), 8.86 (s, 4H; H®), 8.88 (AB,3J(H,H)=4.7 Hz, 2H; HE), 8.97 (AB,
3J(H,H)=4.7 Hz, 2H;_HE&); *C NMR (CDCk, 100 MHz): &14.4 (CH), 62.2 (CH), 71.0 (C), 74.7
(CH), 117.1, 118.8, 118.9, 120.4, 122.60, 122.60.00, 130.03, 131.2 (br s), 135.6, 135.8, 135.86,
135.90, 136.7, 139.4, 139.9, 140.97, 141.01, 141445 (2C), 141.6, 141.77, 141.80, 142.2, 142 4,
142.7, 142.8 (2C), 144.0, 144.1, 144.9, 145.0, 24545.3, 145.35, 145.38, 145.41, 145.76, 145.80,

145.9, 146.1, 147.2, 150.1, 153.0,(C 170.2 (C=0); IR (CHG): 7=3307 (N-H), 1733 cqt (C=0);
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UVNVis (PhCN): . (Ig £)=425 (5.53), 489 (3.76), 518 (4.22), 555 (4.093%3.72), 651 nm (3.64);
HRMS (ESI):mvz calcd for Gy HagBrsNsO,", 1754.0547 [M+H; found 1754.0492.

Dyad 1ca (CFs, Et). Yield: 21% (5 mg, 0.003 mmoljH NMR (CDCk, 400 MHz): &=-2.77 (s, 2H; NH),
1.34 (t, °J(H,H)=7.1 Hz, 6H; CH), 4.42-4.50 (m, 4H; CH, 6.77 (s, 2H;_Hg,), 7.73 (AABB,
3J(H,H)=8.5 Hz, 2H; HG.), 8.07-8.10 (m, 6H; HE), 8.33 (AA'BB',3J(H,H)=8.5 Hz, 2H; HG,\), 8.36-
8.40 (m, 6H;_ HG,), 8.83-8.85 (m, 6H; HE, 9.01 (d.2J(H,H)=4.6 Hz, 2H; HE); **C NMR (CDCk, 100
MHz): &14.4 (CH), 62.2 (CH), 71.0 (C), 74.7 (CH), 96.1, 117.1, 118.5, 118.8, 120.8,.82824.5 (q,
1J(C,F)=272 Hz), 130.3 (?)(C,F)=32.5 Hz), 131.3 (br s), 134.6, 135.4, 13535.9, 136.7, 139.4,
139.9, 141.46, 141.50, 141.6, 141.79, 141.82, 14M2.4, 142.7, 142.8, 144.1, 144.2, 144.9, 145.0,
145.2, 145.3, 145.38, 145.41, 145.42, 145.5, 149.68.72, 145.79, 145.83, 145.9, 146.1, 147.2,1150.
153.0 (G,), 170.2 (C=0); IR (CHG): #=3313 (N-H), 1736 cil (C=0); UV/Vis (PhCN):Anax (Ig
£)=424 (5.89), 487 (4.12), 518 (4.61), 553 (4.36)3 §4.14), 649 nm (4.01); HRMS (ESiHvz calcd for
CriH3FoNsO,", 1724.2853 [M+H]; found 1724.2843.

Dyad 1da (CHs, Et). Yield: 42% (17 mg, 0.011 mmoljH NMR (CDCk, 400 MHz): &=-2.73 (s, 2H;
NH), 1.35 (t,%J(H,H)=7.1 Hz, 6H; CH), 2.73 (s, 6H; ArCH), 2.74 (s, 3H; ArCH), 4.42-4.50 (m, 4H;
CHy), 6.78 (s, 2H; HE,), 7.58-7.61 (m, 6H, HCAr), 7.71 (AABBJ(H,H)=8.6 Hz, 2H; HG), 8.12—
8.15 (m, 6H, HCAr), 8.33 (AA'BB'2J(H,H)=8.6 Hz, 2H; HG,), 8.88 (s, 4H;_H&) 8.91 (AB,
J(H,H)=4.7 Hz, 2H; HE®), 8.94 (AB,J(H,H)=4.7 Hz, 2H; HE); *C NMR (CDCk, 100 MHz): 5=14.4
(CHs), 21.5 (ArCH), 62.2 (CH), 71.0 (C), 74.7 (CH), 117.0, 119.4, 120.2, 120.3, 127.4).93131.2
(br s), 134.5, 134.6, 135.6, 136.0, 136.1, 13633,4.(2C), 139.3 (2C), 139.5, 139.9, 141.5, 141X,
141.64, 141.9, 142.3, 142.5, 142.8, 144.15, 144123,0, 145.1, 145.2, 145.3, 145.41, 145.45 (2C),
145.5, 145.8, 145.9, 146.0, 146.2, 147.3, 150.3,118C,), 170.3 (C=0); IR (CHG): #=3316 (N-H),
1733 cm® (C=0); UV/Vis (PhCN)Ana (Ig &= 425 (5.05), 487 (3.40), 519 (3.74), 556 (3.685 (3.33),
651 nm (3.29); HRMS (ESIy/z calcd for: GyHgNsO,", 1562.3701 [M+H; found 1562.3728.

Dyad lea (OMe, Et). Yield: 27% (10.2 mg, 0.007 mmoBH NMR (CDCk, 400 MHz): &=-2.72 (s, 2H;
NH), 1.33 (t,%J(H,H)=7.1 Hz, 6H; CH), 4.12 (s, 6H; OCH}, 4.13 (s, 3H; OCH), 4.41-4.49 (m, 4H;
CHy), 6.74 (s, 2H;,_Hg,), 7.31-7.35 (m, 6H, HCAr), 7.71 (AABBJ(H,H)=8.6 Hz, 2H;_HGy), 8.15

(AA'BB', %J(H,H)=8.6 Hz, 4H; HG), 8.18 (AABB', %J(H,H)=8.6 Hz, 2H, HCAr), 8.32 (AABB',
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3J(H,H)=8.6 Hz, 2H: HG,\), 8.89 (AB*J(H,H)=4.6 Hz, 2H: HE), 8.90 (AB,*J(H,H)=4.6 Hz, 2H_ H¢E),
8.91 (AB, ®J(H,H)=4.6 Hz, 2H; HE), 8.93 (AB,3J(H,H)=4.6 Hz, 2H; HE); **C NMR (CDCL, 100
MHz): &14.4 (CH), 55.6 (ArOCH), 62.1 (CH), 71.0 (), 74.7 (CH), 112.26, 112.27, 117.0, 119.4,
119.9, 120.0, 131.1 (br s), 134.69, 134.71, 1351%5.61, 135.8, 136.1, 136.6, 139.3, 139.7, 141.3,
141.35, 141.40, 141.42, 141.6, 141.7, 142.1, 14P42,6, 143.9, 144.0, 144.8, 144.9, 145.0, 145.18,
145.21, 145.3, 145.4, 145.6, 145.67, 145.73, 14103,1, 150.1, 152.9, 159.4 4§ 170.3 (C=0); IR
(KBr): 7=3316 (N-H), 1733 ciit (C=0). UV/Vis (PhCN)Auax (Ig =427 (5.67), 491 (3.85), 521 (4.26),
559 (4.20), 596 (3.79), 654 nm (3.85); HRMS (ESjz: calcd for GisHagNsO;", 1610.3548 [M+H];
found 1610.3547.

Dyad 1db (CHs, Bu). Yield: 48% (39.1 mg, 0.024 mmofiH NMR (CDCk, 400 MHz):0=-2.72 (s, 2H;
NH), 0.92 (t,°J(H,H)=7.4 Hz, 6H; CH), 1.40 — 1.48 (m, 4H; CH 1.65 — 1.77 (m, 4H; CHl 2.74 (s,
OH; ArCHs), 4.33 — 4.44 (m, 4H; O-CHi 6.79 (s, 2H, HE,), 7.59 (AA'BB',%J(H,H)=7.3 Hz, 6H; HG),
7.70 (m, 2H;_HGy), 8.11 — 8.16 (m, 6H; HE), 8.32 — 8.34 (m, 2H; HG), 8.89 (s, 4H; Hé), 8.92
(AB, 3J(H,H)=4.7 Hz, 2H; HE), 8.95 (AB,3J(H,H)=4.7 Hz, 2H; H¢); *C NMR (CDCk, 100 MHz):
&13.7, 19.2, 21.5, 30.6, 65.9, 71.0, 74.8, 11619,4, 120.2, 127.4, 130.7, 130.0 (br. s.), 134354,
135.9, 136.1, 136.6, 137.3, 139.35, 139.41, 13%8,4, 141.48, 141.50, 141.70, 141.72, 142.2, 142.3
142.6, 144.0, 144.1, 144.8, 144.9, 145.16, 148.48,3, 145.4, 145.6, 145.7, 145.8, 146.0, 147.0,215
153.0, 170.5; IR (KBr)¥=3320 (N-H), 1731 ci (C=0); HRMS (ESI)m/z calcd for GiHseNsO,",

1618.4327 [M+H]; found 1618.4378.

Dyad 1dc (CH3, Hex). Yield: 47% (27 mg, 0.016 mmoliH NMR (CDCk, 400 MHz):6=-2.69 (s, 2H;
NH), 0.82 (t,J(H,H)=7.2 Hz, 6H; CH), 1.20 — 1.35 (m, 8H; C}| 1.35 — 1.46 (m, 4H; CH 1.68 — 1.78
(m, 4H; CH), 2.75 (s, 9H; ArChH), 4.32 — 4.45 (m, 4H; O-CHi 6.81 (s, 2H, HG,), 7.58-7.63 (m, 6H;
HCx), 7.72 (AB,%J(H,H)=8.5 Hz, 2H; HG.), 8.11 — 8.18 (m, 6H; HE), 8.34 (AB,*J(H,H)=8.5 Hz,
2H; HCan), 8.90 (s, 4H; H), 8.93 (AB,%)(H,H)=4.8 Hz, 2H; HE), 8.97 (AB,%)(H,H)=4.8 Hz, 2H;
HC®); C NMR (CDCk, 100 MHz): &14.0, 21.5, 22.6, 25.8, 28.7, 31.4, 66.3, 71.19,7417.0, 119.4,
120.2, 127.4, 131.0 (br. s.), 134.5, 135.6, 13636.8, 137.3, 139.3, 139.6, 140.0, 141.55, 141.66,

141.69, 141.9, 142.4, 142.5, 142.9, 144.2, 14448,0] 145.1, 145.2, 145.4, 145.5, 145.9, 146.1,2146
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147.3, 150.4, 153.1, 170.5; IR (KBri=3310 (N-H), 1756, 1730 cth(C=0). HRMS (ESI)m/z calcd

for CroH3/NsO,": 1674.4953, [M+H]; found 1674.5090.

Dyad 1dd (CH3, Oct). Yield: 41% (34 mg, 0.020 mmoljH NMR (CDCk, 400 MHz):6=-2.69 (s, 2H;
NH), 0.77 (t,°J(H,H)=7.0 Hz, 6H; CH), 1.10 — 1.27 (m, 12H; CH 1.27 — 1.36 (m, 4H; CH 1.36 —
1.47 (m, 4H; CH), 1.67 — 1.78 (m, 4H; CH 2.75 (s, 9H; ArChH), 4.32 — 4.46 (m, 4H; O-CI 6.79 (s,
2H, HGy,), 7.58-7.64 (m, 6H; HE), 7.71 (AB,%J(H,H)=8.3 Hz, 2H; HG), 8.11 — 8.16 (M, 6H; HE),
8.34 (AB,%J(H,H)=8.3 Hz, 2H; HG\), 8.89 (s, 4H; H®), 8.93 (AB,%J(H,H)=4.7 Hz, 2H; H¢), 8.96
(AB, *J(H,H)=4.7 Hz, 2H; H¢): *C NMR (CDC}, 100 MHz): &14.0, 21.5, 22.6, 26.1, 28.7, 29.2, 29.3,
31.7, 66.3, 71.1, 74.9, 116.9, 119.4, 120.2, 12138,9 (br. s.), 134.5, 135.6, 136.1, 136.7, 13733,3,
139.5, 140.0, 141.5, 141.6, 141.7, 141.9, 142.2,514142.8, 144.2, 144.3, 145.0, 145.1, 145.2,3,45.
145.5, 145.8, 146.1, 146.2, 147.2, 150.4, 153.0,5t7R (KBr): #=3320 (N-H), 1732 ci (C=0).

HRMS (ESI):m/z calcd for GoH7:NsO,": 1730.5579, [M+H]; found 1730.5503.

Supporting Information available: *H- and **C-NMR spectra of new compounddd-'"H NOESY
spectrum of compounttans-5ab, 'H-*C HMBC spectra of compoundss-5ab and cis-5bb, *H-*C
HSQC spectrum of compourets-5ab.
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