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Asbtract

The continuation of the phytochemical analysis to determine the alkaloid content of Vinca
difformis subsp. sardoa Stearn led to the isolation of the further compound vincamajine (1)
which is reported from the species for the first time during this study. Its structure was
established by means of extensive NMR, IR and MS analyses which are completely reported in

this paper for the first time. In addition, the first chemophenetic evaluation about this compound
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was also carried out evidencing some important results which were fully described and

discussed in this paper.
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3. Experimental

3.1. Extraction and isolation of vincamajine (1)

The aerial parts of Vinca difformis subsp. sardoa Stearn were obtained as previously reported
(De Vita et al. 2023). The isolation of vincamajine (1) was achieved by a chromatographic
separation on silica gel (ratio 1:100 w/w). The eluting system was a mixture of ethyl acetate and

methanol 9:1 v/v. The spot with Rf = 0.62 were reunited and evaporated.

3.2. Spectroscopic and spectrometric analyses
3.2.1. HPLC-PDA-ESI-MS analysis

The purified dry sample was dissolved in MeOH (2 mg/mL), diluted 1:100 with the mobile
phase (A:B, 95:5, v:v), filtered 0.45 um, and injected for the analysis (20 pL, in duplicate) using
a Waters 1525u HPLC (Milford, MA), equipped with a 996 PDA detector and a Quattro Micro
Tandem MS/MS with an ESI source (Micromass, Manchester U.K.). A Supelco Ascentis®
Express C18 (2.1x150 mm) 2.7 um analytical column, and a mobile phase composed of A
(Milli-Q water/formic acid 5 mM) and B (acetonitrile/formic acid 5 mM) flowing at 0.20
mL/min were used to elute the sample, according to the gradient previously optimized for the
analysis of the alkaloids fraction of V. difformis subsp. sardoa (De Vita et al. 2023). The PDA
detector recorded one UV-vis spectrum per second in the range 200-800 nm, resolution 1.2 nm;
mass spectral data were acquired in full scan, in both positive (ES+) and negative (ES-)
ionization, in the mass range 80-1000 Da, under the ESI source parameters previously
optimized (De Vita et al. 2023). Data acquisition, data handling and instrument control were
performed by MassLynx Software 4.1 v (Data Handling System for Windows, Micromass,
U.K)).

3.2.2. UHPLC-Q-TOF and UHPLC-Q-TOF/MS analysis



The same sample prepared as described in the previous section was analyzed (1 pL injected, in
duplicate) by an Agilent 1290 Infinity 11 UHPLC module equipped with an Agilent 6546 LC/Q-
TOF spectrometer with a Dual AJS ESI source, using an Agilent ZORBA RRHD SB-C18
(2.1x100 mm) 1.8 um column, kept at 30 °C, and a mobile phase composed of A (Milli-Q
water/formic acid 5 mM) and B (acetonitrile/formic acid 5 mM) flowing at 0.30 mL/min. The
sample was eluted according to the following optimized gradient: 0 min, 5% B; 25 min, 80%
B; 27.5 min, 80% B; 28.5 min, 5% B. The Q-TOF mass spectral data were acquired in the range
50-1000 Da in full scan, at the scan rate of 2 spectra per second, in positive ionization (ES+),
under the following optimized parameters: capillary voltage 3.0 kV, nozzle voltage 1.0 kV,
fragmentor 175, skimmerl 65, octopoleRFPeak 750, gas temperature 250 °C, gas flow 8 L/min,
nebulizer 35 psig, sheat gas temperature 350 °C, sheat gas flow 11 L/min. A reference solution
was continuously infused into the Dual AJS ESI source for internal reference masses ([M+H]*
at 121.050873 m/z and 922.009798 m/z). The Q-TOF/MS spectral data were acquired in ES+
under the same optimized parameters and using the optimized collision energy of 40 eV. Data
acquisition, data handling and instrument control were performed by MassHunter Workstation
Data Acquisition; mass spectral data were elaborated by Agilent MassHunter Qualitative
Analysis 10.0.

3.2.3. Infrared analysis
Infrared spectrum was recorded on a Perkin EImer Spectrum One FT-IR spectrometer equipped

with an ATR system, in the spectral range 600-4000 cm™™.

3.2.4. NMR analysis

NMR spectra were recorded at 298 K on a Jeol INM-ECZ 600R spectrometer (Jeol Italia,
Milan, Italy) with a magnet operating at 14.09 T corresponding to a proton resonance frequency
of 600.19 MHz and equipped with a Jeol multinuclear z-gradient inverse probehead. "H NMR
spectra were acquired with 32 transients, a spectral width of 9013.7 Hz (corresponding to 15
ppm) and 64K data points for an acquisition time of 7.3 s. The recycle delay was set to 7.7 s to
achieve complete resonance relaxation between successive scans. The chemical shifts were
referenced to TMS (s, 0 ppm) for spectra in CDCI3. COSY, HSQC and HMBC bidimensional
spectra were performed on a few samples to allow univocal resonance assignment. COSY
experiments were acquired with a spectral width of 9000 Hz in both dimensions, a data matrix

of 8 K x 256 points, and a relaxation delay of 2 s. HSQC experiments were performed with a



spectral width of 9000 and 37,500 Hz for the proton and carbon respectively, a data matrix of
8 K x 256 points, an average 'Jc.u of 145 Hz and a recycle delay of 2 s. HMBC spectra were
acquired with a spectral width of 9000 and 37,500 Hz for the proton and carbon respectively, a

data matrix of 8 K x 256 points, long- range constants "Jc.y of 4, 8 and 12 Hz and a recycle

delay of 2 s.
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Supplementary Figures and Tables

Figure S1: UV-vis spectrum (bottom) and mass spectrum in ES+ of the chromatographic
peak at 8.24 min, assigned to vincamajine (1). Data collected by HPLC-PDA-ESI-MS

analysis.
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Figure S2: Isotopic pattern detail of the monioisotopic ion [M+H]" at 367.2016 m/z, collected
by UHPLC-Q-TOF analysis; generated brute formula C22H26N203, score 99.31%, deviation

from calculate formula 1.01 ppm.
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Figure S3: Fragmentation pattern of the monoisotopic ion [M+H]"=367.2016 m/z (CE 40
eV); some characteristic loss are evidenced (fragments 308.1597 m/z and 293.1280 m/z); the

suggested structures of some main fragments are shown on the right.
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Figure S4: IR spectrum of vincamajine (1) (NEAT)
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Figure S5: COSY spectrum of vincamajine (1)

0.5

f1 (ppm)



W

[l

"

al |

VSH1
hsqc

r20

40

60

80

100

r120

140

160

180

T T T T T T T T T T T T T T

T

T

T

110

120

8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (ppm)
Figure S6: HSQC spectrum of vincamajine (1)
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Figure S7: HMBC spectrum of vincamajine (1)
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Position | 'H (ppm) | Multiplicity | Integration | J value (Hz) | 3C (ppm) COoSsY” HMBC*
2 3.22 d 1H 4.9 74.8 3,7
3 3.49-3.46 m 1H 52.9 14a, 14b
5 3.54 d 1H 4.8 61.5 6a, 6b
6a 1.69 d 1H 11.5 17
6b 262 ad IH ns4s | >7
7 56.9
8 129.9
9 7.15 dd 1H 7.2,0.8 123.9 10 7,13,21
10 6.79 dt 1H 7.5,0.8 118.9 11 8
11 7.19 dt 1H 7.7,1.3 128.3 12
12 6.66 d 1H 7.9 108.9 10
13 154.3
14a 1.49 dd 1H 13.6, 10.1 1.8
14b 2.44 dd 1H 14.1,5.0 ’
15 3.51 dd H 9.7,5.0 30.1 14a, 14b
16 59.3 COOMe
17 4.25 S 1H 74.6 6a 15
18 1.59 d 3H 6.8 12.6
19 5.6 H 6.8 116.2 18.21b
20 136.7
21a 3.40-3.37 m 1H
26 | 343 d H 5923 | 7
N-Me 2.64 ] 3H 34.1
COOMe 3.70 ] 3H 51.4
COOMe 173.1

* Only the correlations regarding the first quadrant are presented

# Only the correlations among different spin systems are evidenced

Table S1: NMR mono- and bidimensional data and assignments of vincamajine (1)




