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Structural elucidation of xylogranatins N-P (9-11)

Xylogranatin N (9) had the molecular formulaof CsH40010as revealed by HR-TOFM S (nvVz 607.2531,
calcd for [M + Na'] 607.2519). The NMR data of 9 were similar to those of xylogranatin | (4), except
for the presence of one more 2-methylbutyryl group [dy 0.86 (t, J= 7.4 HZ), 1.13 (d, J = 7.0 HZz), 1.50,
m, 1.65, m, 2.38, m; dc 11.9, q, 17.1, g, 27.9, t, 42.8, d, 177.8, 5|, deduced from *H-'H COSY and
HMBC correlations. The HMBC crosspeak from H-3 (dy 5.29, s) of xylogranatin N (9) to the carbonyl
carbon of this 2-methylbutyryl group suggested that this acyloxy function was attached to C-3. Alkaline
hydrolysis of xylogranatin N (9) with sodium methoxide, followed by O-acetylation and methyl ester
formation yielded xylogranatin M (8) (Scheme 2). The relative and thus the absolute configuration of
C-3 in the above two compounds was determined to be the same by the NOE interaction from H-3 to
H-5. Based on the result that the literature ap value of (R)-2-methylbutanoic acid is negative (-14.3)!"
and that of (S)-2-methylbutanoic acid is positive (+19.3, 18.9),>¥ the absolute configuration at C-2 in
the 2-methylbutyryl group isolated after the cleavage of 9 was determined to be Sby the ap value of its
acid (+16). Thus, xylogranatin N (9) was identified as the 3-O-2S-methylbutyrate ester form of
xylogranatin| (4).

The molecular formula of xylogranatin O (10) was established as CzH3s010 by HR-TOFMS (m/z
605.2374, calcd for [M + Na'] 605.2363). The NMR data of xylogranatin O (10) were similar to those of
xylogranatin | (4), except for the presence of one more tigloyl group [dn 1.83 (d, J = 7.1 Hz), 1.85, s,
6.89 (g, J = 7.1 HZ); dc 12.2, q, 14.5, g, 129.8, s, 139.2, d, 169.1, 5|, deduced from *H-'H COSY and
HMBC correlations. The HMBC cross-peak from H-3 (dy 5.33, s) of xylogranatin O (10) to the
carbonyl carbon of this tigloyl group suggested that it was attached to C-3. Alkaline hydrolysis of
xylogranatin O (10) with sodium methoxide, followed by O-acetylation and methylation yielded
xylogranatin M (8) (Scheme 2). The absolute configuration of C-3 in the above two compounds was
determined to be the same by the NOE interaction from H-3 to H-5. In addition, the E-configuration of

the double bond in the tigloyl group was determined by the NOE interaction observed in 10 from H-3¢to

L A. 1. Meyers, G. Knaus, K. Kamata, J. Am. Chem. Soc. 1974, 96, 268- 270.
2 S, Brechbuhler, G. Biichi, G. Milne, J. Org. Chem. 1967, 32, 2641- 2642.
% 0. Korver, M. V. Gorkom, Tetrahedron 1974, 30, 4041- 4048.
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Me-4¢ but not from H-3¢to Me-5¢ Therefore, xylogranatin O (10) wasidentified asthe 3-O-tiglate ester
form of xylogranatin| (4).

Xylogranatin P (11) had a molecular formula of Cs1H3s010 established by HR-TOFMS (m/z 593.2373,
calcd for [M + Na'] 593.2363). The NMR data of xylogranatin P (11) were similar to those of
xylogranatin | (4), except for the presence of an isobutyryl group (dy 1.13 (d, J=7.0Hz), 1.17(d, J=
7.0 Hz), 258, m; dc 19.2, q, 19.4, q, 35.4, d, 178.3, s), deduced from *H-'H COSY and HMBC
correlations. The HMBC cross peak from H-3 (dy 5.29, s) of xylogranatin P (11) to the carbonyl carbon
of thisisobutyryl group suggested that it was attached to C-3. Alkaline hydrolysis of xylogranatin P (11)
with sodium methoxide, followed by O-acetylation and methylation yielded xylogranatin M (8)
(Scheme 2). The NOE interaction from H-3 to H-5 indicated that C-3 in 11 has the same relative (and
thus absolute) configuration as C-3 in 8. Based on the above results, xylogranatin P (11) was assigned as

the 3-O-isobutyrate ester form of xylogranatin | (4).



Experimental details

O-Acetylation of xylogranatin F (1) to give xylogranatin G (2). Xylogranatin F (1, 2 mg) was
treated with acetic anhydride (100 pL) and pyridine (0.5 mL) at room temperature for 12 h, and then
concentrated under reduced pressure to afford xylogranatin G (2, 1.8 mg), which was identified on the
basis of its'H NMR and M S spectra.

Hydrogenation of xylogranatin F (1) to give xylogranatin H (3). To asolution of xylogranatin F (1,
4 mg) in ethanol (4 mL) 10% Pd/C (25 mg) was added, and the mixture was stirred for 4 h at room
temperature under an atmosphere of H,. Then the reaction mixture was filtered and concentrated under
reduced pressure. The residue obtained was purified by Cig-RP HPLC agueous acetonitrile to give
xylogranatin H (3, 1.2 mg), which was identified on the basis of its'H NMR and M S spectra.

Chemical conversion of xylogranatin | (4) to give xylogranatin J (5): 30% ag. HCI (0.5 mL) was
added dropwise to a solution of xylogranatin | (4) (10 mg) in methanol (2 mL) at room temperature for
2d. After removal of the solvent under reduced pressure, the residue was purified by Cig-RP HPLC with
aqueous acetonitrile to afford the major product xylogranatin J (5, 9 mg) and minor product 5¢0.5 mg)
(see Figure $4), among which 5¢ was characterized as C-3-epi-5 by the detailed NOE interactions
studies (see Figure S6).

Methylation of xylogranatin K (6) to give xylogranatin J (5): Xylogranatin K (6, 3 mg) was treated
with excess TMSCHN; (0.5 mL) in a mixture of anhydrous n-hexane and methanol (1:1, 1mL) and
stirred at room temperature over night to give xylogranatin J (5, 2.5 mg), which was identified on the
basis of its'H NMR and M S spectra.

Chemical conversion of xylogranatin | (4) to give xylogranatin M (8): Xylogranatin | (4, 4 mg)
was treated with acetic anhydride (200 pL) and pyridine (1 mL) at room temperature for 12 h. After
removal of the solvent under reduced pressure, the residue was treated with excess TM SCHN; (0.5 mL)
in the mixture of anhydrous n-hexane and methanol (1:1, 1 mL) and stirred at room temperature over
night to afford xylogranatin M (8, 2.5 mg), which was identified on the basis of its *"H NMR and MS
spectra.

Chemical conversion of xylogranatin | (4) to give xylogranatins L (7): Xylogranatin | (4, 3 mg)
was treated with 5% sodium hydride in dichloromethane (1 mL) and bromoethane (1 mL) at room

temperature for 12 h. After removal of the solvent under reduced pressure, the residue was purified by
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Cis-RP HPL C with agueous acetonitrile to give xylogranatin L (7, 0.8 mg), which was identified on the
basis of its'H NMR and M S spectra.

Chemical conversion of xylogranatins N-P (9-11) to give xylogranatin M (8): Xylogranatin N (9,
3 mg) was treated with 6% sodium methoxide in agueous dioxane (1 mL) and refluxed for 8 h. The
reaction mixture was neutralized with AG 50W-X8 (BIO-RAD, H* form) and partitioned between ethyl
acetate and water (3:1). Then the organic phase was concentrated and treated with acetic anhydride (100
pL) and pyridine (0.5 mL) at room temperature for 12 h. After removal of the solvent under reduced
pressure, the residue was further treated with excess TMSCHN3 (0.5 mL) in the mixture of anhydrous
n-hexane and methanol (1:1, 1mL) and stirred at room temperature over night. Then, the residue was
purified by Cig-RP HPLC with aqueous acetonitrile to afford xylogranatin M (8, 1 mg), which was
identified on the basis of its *H NMR and M S spectra. By the same method, each of xylogranatins O and
P (10 and 11) yielded xylogranatin M.

Characterization of the absolute configuration of C-2 in the 2-methylbutyryl group of
xylogranatin N (9): A portion of xylogranatin N (9, 3 mg) was dissolved in ethanol (0.5 mL), treated
with 6% KOH in H,O (1 mL) and stirred at room temperature for 24 h. The reaction mixture was
concentrated and partitioned between ethyl acetate and water (3:1). Then, the ethyl acetate extract was
analyzed by HPLC (see Figures Sl1la-c). After extracted with ethyl acetate for three times, the aqueous
layer was acidified with concentrated hydrochloric acid until pH 3.0 and extracted again with
dichloromethane for three times. The organic layer was combined, purified by Sephadex LH-20 CC
(CHxCl> : CH30H 1:1) and dried over anhydrous Na;SO, to provide 2-methylbutanoic acid (0.3 mg),
which was identified on the basis of its MS spectrum. The absolute configuration at C-2 in
2-methylbutanoic acid was determined to be Shy itsap value ([a]* +16 (¢ 0.03, EtOH)).

5¢ Amorphous powder; *H NMR (CDCl3) d 7.54 (br s, H-21), 7.43 (br s, H-23), 6.86 (s, H-30), 6.48
(br s, H-22), 6.39 (s, H-15), 5.32 (s, H-17), 3.87 (d, 1.7 Hz, H-3), 3.72 (s, 7-OMe€), 3.65 (s, 9-OMe), 3.63
(s, 3-OMe), 2.60 (m, H-10), 2.58 (dd, J = 16.8, 10.0 Hz, H-6a), 2.37 (m, H-114), 2.34 (dd, J = 16.8, 4.0
Hz, H-6b), 2.22 (m, H-11b), 2.35 (m, H-5), 2.38 (M, H-12a), 1.96 (M, H-12b), 1.29 (d, J = 6.8 Hz, 3H,
Hs-19), 1.27 (s, 3H, Hs-18), 1.06 (s, 3H, H3-28), 0.78 (s, 3H, Ha-29); ESI-MS m/z; 497 [M - CHsOH +
H'], 529 [M + H'], 551 [M + Na'], 567 [M + K™].
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Considerations on the occurrence of the new compounds as genuine natural products: By detailed
HPLC analysis for the EtOAc extracts of four samples of the fresh seeds of Xylocarpus granatum
(collected in October, and November 2005 and in January, and March 2006), we found that the chemical
components and their concentrations varied with the seasons (see Figures S9a-d). These HPLC
chromatograms clearly evidenced that xylogranatins F-K, M-Q are genuine natural products. Inthe fresh
seeds sampl e collected in October (see Figure S9a), xylogranatins containing a pyridine ring (thefirst of
the two subclasses) were the major components, with 2 as the main compound. As 2 was found to be
very stable in chloroform, acetone, and various alcohol solvents, a transformation of 2 to 1 by an Sy1
reaction at C-3 at room temperature could be excluded. In the other fresh seeds samples (see Figures
S9b-d), xylogranatins with a central furan core (i. e., belonging to the second subclass) were the
dominating components and the content of 4-7 and 11-12 was relatively high. Xylogranatins 8-11, i. e.,
the 3-O-acyl analogs of 4, were stable in acoholic solvents, the conversion of these compounds to 4
through an Sy1 reaction at C-3 (at room temperature) did not occur. Compound 4 was also stable in
methanol and ethanol, but it could be transformed into 5 in methanol in the presence of astrong acid (see
Figure $4), such as 30-50% hydrochloric acid or sulfuric acid. Its conversion into 7 in ethanol, however,
was not observed under the same acidic conditions (see Figure S10). Generaly, the automatic
transformation into compounds 5-7 and 12 through Syl reaction at C-3 at room temperature in alcohol
without the presence of a strong acid did not occur in our experiments. Furthermore, xylogranatin R was
stable in various solvents used in the CC and NMR recording experiments. The above analysis again
confirmed that xylogranatins F-K, M-Q are genuine natural products. Although the conversion of
xylogranatin | (4) to xylogranatin L (7) was not observed in ethanol under acidic condition, we could not
anticipate the same result for compound 4 when mixed with many other unknown compounds in the
solvent of ethanol, just like in our extraction procedure. Whether xylogranatin L (7) is an authentic
natural product or not will be clarified in future comparative extraction experiments on the same plant

material with non-nucleophilic solvents.
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Chemical conversion of 4 to 5 in methanol with a high concentration of hydrochloric acid with
subsequent HPLC analysis (see Figure $S4) coupled with *H NMR and NOE interaction studies (see
Figures S5-S6) showed that the main product was xylogranatin J (5) (yield > 90%), i. e., with the same
absolute configuration of R at C-3 as 4, despite the intermediate cleavage at the C- O bond at C-3,
hinting at a higher stability of the 3a-OH diastereomer of xylogranatins in a highly acidic solvent than
the 3b-OH form. HPLC analysis coupled with ESI-MS studies showed that akaline hydrolysis of
xylogranatin N (9) with 6% KOH, gave 7-O-demethyl xylogranatin | (yield > 86%), and xylogranatin |
(yield < 14%) as the products with a 3a C- O bond (see Figures S11a-c). The former was identified by
its O-acetylation and then O-methylation to afford xylogranatin M (8). The latter was characterized by
HPLC coelution with an authentic sample. In the above experiments, though the C- O bond at C-3 of
xylogranatins was broken in acid or basic solvents, the major products were those with 3a C- O bond.
Thisispossibly the reason for nature to produce these more stable diastereomers with R at C-3.

Xylogranatins C and D, also discovered in this study, are unusual 9,10-seco limonoids that have
recently been isolated from the seeds of X. granatum. By detailed HPLC analysis, we had found that
xylogranatin D was not a natural product as stated in the reference, but an artifact derived from the
spontaneous rearrangement of xylogranatin C at room temperature in alcohol as solvent,e. g. when
xylogranatin C was stored in methanol at room temperature for several days (see Figures S8a-c). The
yield of xylogranatin D increased within several days. Thiswas deduced from the HPL C analysis of the
same xylogranatin C sample detected at the same wavelength of 220 nm one or two weeks after its
HPL C preparation (see Figures S8a-c). In the above experiments, xylogranatins C and D were purified
by C15 HPL C preparation and their structures wereidentified on the basis of their *H, *C NMR, and MS

spectra.
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(3R,5S5,108,13R,17R)1

Table S1. The conformers of (3R,5S510S513R,17R)-1 found within aB3LY P conformational analysis.

angle angle rel. energy
energy
Conformer ABCD EFGH ring 1V (kcal mol™)
(Hartrees)
) )

(R)-1_conl 475 22.6 pseudo-twist -1513.11551 0.00
(R)-1_con2 166.3 225 pseudo-twist -1513.11544 0.04
(R)-1_con3 48.0 -137.0 pseudo-twist -1513.11548 0.02
(R)-1_con4 166.3 -138.3 pseudo-twist -1513.11543 0.05
(R)-1_con5 475 -134.6 boat -1513.11110 2.77
(R)-1_con6 166.6 29.7 boat -1513.11088 2.90

(3R,55,105,135,17S5)-1

Table S2. The conformers of (3R,5S,10S,13S5,17S)-1 found within aB3LY P conformational analysis.

Conformer

angle

angle ring IV

energy

rel. energy

SO



ABCD EFGH (Hartrees) (kcal mol™)
) )
(S)-1 _conl 404 137.9 pseudo-twist -1513.1154987 0.10
(9)-1_con2 -168.1 138.1 pseudo-twist -1513.1155548 0.07
(S)-1 _con3 40.0 -65.7 pseudo-twist -1513.1155792 0.05
(S)-1_cond -168.0 -65.8 pseudo-twist -1513.1156611 0.00

Table S3. The conformers of 4A found within aB3LY P conformational analysis.

angle angle rel. energy

energy L

Conformer ABCD EFGH rel. config. (kcal mol™)

(Hartrees)
) )

4A_confl -34.6 20.9 s-cis -1725.11868 2.59
4A_conf2 -37.5 -136.9 s-cis -1725.11803 3.00
4A_conf3 47.8 21.0 s-cis -1725.11937 2.16
4A_conf4 164.5 20.9 s-cis -1725.11913 2.13
4A_conf5 47.9 -1435 s-cis -1725.11868 2.59
4A_conf6 165.1 -136.4 s-cis -1725.11863 2.62
4A_conf7 -57.0 211 s-trans -1725.11857 2.66
4A_conf8 -41.7 -135.0 strans -1725.11956 2.04
4A_conf9 54.8 24.2 strans -1725.12072 1.32
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4A _conf10 161.9 18.3 strans -1725.12281 0.00
4A_confll 54.0 -136.4 strans -1725.12066 1.35
4A _conf12 161.7 -149.9 s-trans -1725.12200 0.51

Table $4. The conformers of 4B found within aB3LY P conformational analysis.

Conformer angle angle rel. config. energy rel. energy
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ABCD EFGH (Hartrees)  (kcal mol™)
) )
4B_confl -36.8 109.9 s-cis -1725.118322 0.36
4B_conf2 -37.0 -65.9 s-cis -1725.116795 1.32
4B_conf3 45.8 109.9 s-cis -1725.118670 0.14
4B_conf4 165.4 110.0 s-cis -1725.118368 0.33
4B _conf5 46.1 -65.7 S-Cis -1725.117159 1.09
4B_conf6 165.4 -65.7 s-cis -1725.116886 1.26
4B _conf7 -35.9 108.3 strans -1725.118439 0.28
4B_conf8 .36.1 -75.5 s-trans -1725.117134 1.10
4B_conf9 46.6 108.1 strans -1725.118893 0.00
4B_conf10 164.9 107.8 strans -1725.118854 0.02
4B _confll 46.8 -75.6 strans -1725.117564 0.83
4B_conf12 165.0 -77.6 s-trans -1725.117542 0.85
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FigureS1. Significant NOE correlations for xylogranatin G (2).

Figure S2. Significant NOE correlations for xylogranatin H (3).
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Figure S3. CD spectra (calculated with TD B3LYP/6-31G(d)) of the models of (3R,5S5,10S13R,17R)-1:

Only the lower part resultsin a negative Cotton effect at 235 nm.
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HPL C analysisfor the products of treatment of 4 with 30% hydrochloric acid in methanol
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Figure $4. The HPLC chromatogram of the reaction mixture using the solvent system named 7506FF (about 45% acetonitrile ). The major

product is5 and the minor one is5¢ The peak arearatio of 5 to 5¢is72to 5.
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Figure S5. Significant NOE correlations for xylogranatin J (5).




Figure S7. Significant NOE interactions for xylogranatin R(13)
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Figure S8. CD spectra of xylogranatins I-Q (4-12) in methanol.
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HPLC Analysisof xylogranatin C after its RP-HPL C preparation (Figur es S9a-c)

Detected ar 220nm immediately after HPLC preparation
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Figure S9a. Detected at 220 nm immediately after its RP-HPL C preparation (MeCN- Water 35:65).
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Figure S9b. Detected at 220 nm aweek after the day of its RP-HPL C preparation (MeCN- Water 35:65).

(xylogranatin C was stored in methanol at room temperature)
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Detected at 220mam two weeks later after HPLC preparation
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Figure S9c. Detected at 220 nm two weeks after the day of its RP-HPL C Preparation.
(MeCN- Water 34:66) (xylogranatin C was stored in methanol at room temperature)
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HPLC Analysisfor the EtOAc extracts of four samples of fresh seeds of Xylocarpus granatum (Figur es S10a-d)
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Figure S10a. The fresh seeds of Xylocarpus granatum collected in October, 2005 (detected at 210 nm).
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Figure S10b. The fresh seeds of Xylocar pus granatum collected in November, 2005 (detected at 330 nm).
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Figure S10c. The fresh seeds of Xylocarpus granatum collected in January, 2006 (detected at 330 nm).
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Figure S10d. The fresh seeds of Xylocar pus granatum collected in March, 2006 (detected at 330 nm)

HPL C analysis of the products of treatment of xylogranatin | (4) with 30% hydrochloric acid in ethanol
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Figure S11. a) The HPL C chromatogram of the reaction mixture using the solvent system named 7006FF
b) The HPL C chromatogram of the standard 7 using the same solvent system (about 40% acetonitrile)
HPLC analysis for the products of 9 with 6% KOH in ethanol and water (1:2)
(Figures Slla-c)
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Figure S12a. The HPLC chromatogram of the reaction mixture using the solvent system named 5006FF (about 20% acetonitrile); the peak
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Figure S12b. ESI-MS of peak 1 (7-O-demethyl xylogranatin ) in the HPL C chromatogram of Figure S11a. (negative mode)
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Xylogranatins F-R: Antifeedants from the Chinese Mangrove, Xylocar pus granatum,

Suggesting a New Biogenetic Pathway to Tetranortriterpenoids
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Copies of MS, NMR spectraof 1-13, 1s, 1r, 3s, 3r, 4¢ 46, 4¢r and 5¢
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For xylogranatin F (1), 1sand 1r (S10~S28):

1)
(2)
3)
(4)
)
(6)
(7)
(8)
9)

IR spectrum of xylogranatin F

HR-TOFMS of xylogranatin F

'H NMR (500 MHz) Spectrum of xylogranatin F in CDCl
3C NMR (125 MHz) Spectrum of xylogranatin F in CDCl3
DEPT 90° and 135°experiments of xylogranatin Fin CDCl3
'H-'H COSY Spectrum of xylogranatin F in CDCl;

HSQC Spectrum of xylogranatin Fin CDCl;

A segment of HSQC Spectrum of xylogranatin F in CDCl3

HMBC Spectrum of xylogranatin Fin CDCl3

(10) A segment of NOESY Spectrum of xylogranatin Fin CDCl3

(11) A segment of NOESY Spectrum of xylogranatin Fin CDCls

(12) A segment of NOESY Spectrum of xylogranatin Fin CDCls

(13) A segment of NOESY Spectrum of xylogranatin Fin CDCl3

(14) ESI-MSof 1s

(15) A Segment of '"H NMR (500 MHz) of 1sin CDCl3
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(16) A Segment of '"H NMR (500 MHz) of 1sin CDCl3

(17) ESI-MSof 1r

(18) A Segment of 'H NMR (500 MHz) of 1r in CDCls

(19) A Segment of *H NMR (500 MHz) of 1r in CDCl3

For xylogranatin G (2) (S29~S38).

1)
(2)
3)
(4)
()
(6)
(7)
(8)
9)

IR spectrum of xylogranatin G

TOFMS of xylogranatin G

HR-TOFMS of xylogranatin G

'H NMR (500 MHz) Spectrum of xylogranatin G in CDCl3

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin G in CDCl3
HSQC Spectrum of xylogranatin G in CDCl3

HMBC Spectrum of xylogranatin G in CDCl3

A Segment of NOESY Spectrum of xylogranatin G in CDCl3

A Segment of NOESY Spectrum of xylogranatin G in CDCl3

(10) A Segment of NOESY Spectrum of xylogranatin G in CDCl3
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For xylogranatin H (3), 3sand 3r (S39~S55):

1)
(2)
3)
(4)
)
(6)
(7)
(8)
9)

IR spectrum of xylogranatin H

HR-TOFMS of xylogranatin H

'H NMR (500 MHz) Spectrum of xylogranatin H in methanol-d,

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin H in methanol-d,
'H-'H COSY Spectrum of xylogranatin H in methanol-d,

A Segment of *H-"H COSY Spectrum of xylogranatin H in methanol -d,

HSQC Spectrum of xylogranatin H in methanol-d,

HMBC Spectrum of xylogranatin H in methanol-d,

NOESY Spectrum of xylogranatin H in methanol-da

(10) A Segment of NOESY Spectrum of xylogranatin H in methanol-d,

(11) A Segment of NOESY Spectrum of xylogranatin H in methanol-d,4

(12) ESI-MSof 3s

(13) *H NMR (500 MHz) of 3sin methanol-ds

(14) A Segment of *H NMR (500 MHz) of 3sin methanol-d,

(15) ESI-MSof 3r
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(16) 'H NMR (500 MHz) of 3r in methanol-d,

(17) A Segment of *H NMR (500 MHz) of 3r in methanol-d,

For xylogranatin | (4), 4¢ 4&and 4¢ (S56~S77):

1)
(2)
3)
(4)
()
(6)
(7)
(8)
9)

IR spectrum of xylogranatin |

TOFMS of xylogranatin |

HR-TOFMS of xylogranatin |

'H NMR (500 MHz) Spectrum of xylogranatin | in methanol-d,

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin | in methanol-ds
A Segment of *H-'H COSY Spectrum of xylogranatin | in methanol-d,

A Segment of *H-"H COSY Spectrum of xylogranatin | in methanol-d,

HSQC Spectrum of xylogranatin | in methanol-d,

HMBC Spectrum of xylogranatin | in methanol-da

(10) A Segment of NOESY Spectrum of xylogranatin | in methanol-d,

(11) A Segment of NOESY Spectrum of xylogranatin | in methanol-d,

(12) A Segment of NOESY Spectrum of xylogranatin | in methanol-d,
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(13) A Segment of NOESY Spectrum of xylogranatin | in methanol-d,

(14) 'H NMR (500 MHz) Spectrum of 4¢in CDCl3

(15) *C NMR (125 MHz) Spectrum and DEPT experiments of 4¢in CDCl3

(16) A Segment of *C NMR (125 MHz) Spectrum and DEPT experiments of 4¢in CDCl3
(17) ESI-MSof 46

(18) 'H NMR (500 MHz) of 46 in methanol-d,

(19) A Segment of *H NMR (500 MHz) of 4&in methanol-d,

(20) ESI-MSof 4¢

(21) *H NMR (500 MHz) of 4¢ in methanol-ds

(22) A Segment of '"H NMR (500 MHz) of 4¢ in methanol-d,

For xylogranatin J (5) and 5¢(S78~S94).

(1) IR spectrum of xylogranatin J

(2) HR-TOFMS of xylogranatinJ

(3) 'HNMR (500 MHz) Spectrum of xylogranatin Jin methanol-ds

(4) CNMR (125 MHz) Spectrum and DEPT experiments of xylogranatin Jin methanol-d,
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()
(6)
(7)
(8)
9)
(10)
(11)
(12)
(13)
(14)
(15
(16)

HSQC Spectrum of xylogranatin Jin methanol-d,

HMBC Spectrum of xylogranatin Jin methanol-d,

'H NMR (500 MHz) Spectrum of the Major Product (5) Detected in methanol-ds
'H NMR (500 MHz) Spectrum of the Major Product (5) Detected in CDCl3

3C NMR (125 MHz) Spectrum and DEPT experiments of the Major Product (5) Detected in CDCl3
NOESY Spectrum of the Major Product (5) Detected in CDCls

A Segment of NOESY Spectrum of the Mg or Product (5) Detected in CDCl3
ESI-MS of the Minor Product (59

'H NMR (500 MHz) Spectrum of the Minor Product (5¢9 Detected in CDCls

A Segment of "H NMR (500 MHz) Spectrum of 5¢Detected in CDCl3

A Segment of *H NMR (500 MHz) Spectrum of 5¢Detected in CDCl3

NOESY Spectrum of 5¢Detected in CDCl3

(17) A Segment of NOESY Spectrum of 5¢Detected in CDCl3

For xylogranatin K (6) (S95~S102).

1)

IR spectrum of xylogranatin K

S36



(2)
3)
(4)
()
(6)
(7)
(8)

HR-TOFMS of xylogranatin K

'H NMR (500 MHz) Spectrum of xylogranatin K in methanol-d,
3C NMR (125 MHz) Spectrum of xylogranatin K in methanol-d4
DEPT experiments of xylogranatin K in methanol-d,

HSQC Spectrum of xylogranatin K in methanol-d,

HMBC Spectrum of xylogranatin K in methanol-d,

A Segment of NOESY Spectrum of xylogranatin K in methanol-da

For xylogranatin L (7) (S103~S110):

1)
(2)
3)
(4)
()
(6)
(7)

IR spectrum of xylogranatin L

HR-TOFMS of xylogranatin L

'H NMR (500 MHz) Spectrum of xylogranatin L in methanol-d,
3C NMR (125 MHz) Spectrum of xylogranatin L in methanol-d,
DEPT experiments of xylogranatin L in methanol-d,

HSQC Spectrum of xylogranatin L in methanol-d,

HMBC Spectrum of xylogranatin L in methanol-d,
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(8)

A Segment of NOESY Spectrum of xylogranatin L in methanol-d,

For xylogranatin M (8) (S111~S117):

(1)
(2)
3)
(4)
()
(6)
(7)

|R spectrum of xylogranatin M

HR-TOFMS of xylogranatin M

'H NMR (500 MHz) Spectrum of xylogranatin M in methanol-d,

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin M in methanol-d,
HSQC Spectrum of xylogranatin M in methanol-d,

HMBC Spectrum of xylogranatin M in methanol-da

A Segment of NOESY Spectrum of xylogranatin M in methanol-d,

For xylogranatin N (9) (S118~S124):

(1)
(2)
3)
(4)
()

|R spectrum of xylogranatin N

HR-TOFMS of xylogranatin N

'H NMR (500 MHz) Spectrum of xylogranatin N in methanol-d,

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin N in methanol-d,

HSQC Spectrum of xylogranatin N in methanol-d,
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(6)
(7)

HMBC Spectrum of xylogranatin N in methanol-d,

A Segment of NOESY Spectrum of xylogranatin N in methanol-d,

For xylogranatin O (10) (S125~S131):

1)
(2)
3)
(4)
()
(6)
(7)

IR spectrum of xylogranatin O

HR-TOFMS of xylogranatin O

'H NMR (500 MHz) Spectrum of xylogranatin O in methanol-d,

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin O in methanol-d,
HSQC Spectrum of xylogranatin O in methanol-d,

HMBC Spectrum of xylogranatin O in methanol-d,

A Segment of NOESY Spectrum of xylogranatin O in methanol-da

For xylogranatin P (11) (S132~5S138):

(1)
(2)
(3)
(4)

IR spectrum of xylogranatin P
HR-TOFMS of xylogranatin P
'H NMR (500 MHz) Spectrum of xylogranatin P in methanol-d,

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin P in methanol-d,
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(5 HSQC Spectrum of xylogranatin P in methanol-d,
(6) HMBC Spectrum of xylogranatin P in methanol-d,

(7) A Segment of NOESY Spectrum of xylogranatin P in methanol-d,

For xylogranatin Q (12) (S139~S151):

(1) IR spectrum of xylogranatin Q

(2) HR-TOFMS of xylogranatin Q

(3) 'H NMR (500 MHz) Spectrum of xylogranatin Q in methanol-d,
(4) *CNMR (125 MHz) Spectrum of xylogranatin Q in methanol-d4
(5) DEPT experiments of xylogranatin Q in methanol-d,

(6) 'H-'H COSY Spectrum of xylogranatin Q in methanol-dj

(7) HSQC Spectrum of xylogranatin Q in methanol-d,

(8) HMBC Spectrum of xylogranatin Q in methanol-d,

(9 A Segment of HMBC Spectrum of xylogranatin Q in methanol-d,
(10) A Segment of NOESY Spectrum of xylogranatin Q in methanol-d,4

(11) A Segment of NOESY Spectrum of xylogranatin Q in methanol-d,
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(12) A Segment of NOESY Spectrum of xylogranatin Q in methanol-d,

(13) A Segment of NOESY Spectrum of xylogranatin Q in methanol-d,

For xylogranatin R (13) (S152~5S165):

1)
(2)
3)
(4)
)
(6)
(7)
(8)
9)

IR spectrum of xylogranatin R

HR-TOFMS of xylogranatin R

'H NMR (500 MHz) Spectrum of xylogranatin R in CDCl3

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin R in CDCl;
'H-'H COSY Spectrum of xylogranatin R in CDCl3

A Segment of *H-'H COSY Spectrum of xylogranatin Rin CDCl3

HSQC Spectrum of xylogranatin R in CDCls

HMBC Spectrum of xylogranatin R in CDCl3

A Segment of HMBC Spectrum of xylogranatin R in CDCl3

(10) A Segment of HMBC Spectrum of xylogranatin R in CDCl3

(11) A Segment of HMBC Spectrum of xylogranatin R in CDCl3

(12) A Segment of HMBC Spectrum of xylogranatin R in CDCl3
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(13) A Segment of HMBC Spectrum of xylogranatin R in CDCl3

(14) NOESY Spectrum of xylogranatin R in CDCl;

For xylogranatins C and D (S166~S171):

1)
(2)
3)
(4)
)
(6)

HR-TOFMS of xylogranatin C

'H NMR (500 MHz) Spectrum of xylogranatin C in CDCls

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin C in CDCl3
HR-TOFMS of xylogranatin D

'H NMR (500 MHz) Spectrum of xylogranatin D in CDCl3

3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin D in CDCl3
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HR-TOFMS of xylogranatin F (1)

Elemental Composition Report
Tolerance = 10.0 FPM / DBE: min = -1.5, max = 50.0
lsotope cluster parameters: Separation = 1.0 Abundance = 1 0%

Monaoisotopic Mass, Odd and Even Electron lons
48 formulaie) evaluated with 2 results within limits (all results (up to 1000) far each mass)

MAinbrmum: -1.5
Kaximurm: 2000 10.0 50.0
Mass Calc. Mass mDa PPN DBE Score Formula
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¥ AT2 1724 1.10&85
-E":'-| i
A
| 4501851 l"::l"ﬂ-.“ﬁ‘l 1
j Sp=1a00 | 474.1878
N [ 4522005 -
T T T T T —- T [T y . T - — : miz
440 445 450 455 460 455 47{ 475 4RO 485



'"H NMR (500 MHZz) Spectrum of xylogranatin F (1) in CDClj
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C NMR (125 MHz) Spectrum of xylogranatin F (1) in CDCl;
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DEPT 90° and 135° experiments of xylogranatin F (1) in CDCl 5
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'H-'H COSY Spectrum of xylogranatin F (1) in CDCls
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HSQC Spectrum of xylogranatin F (1) in CDCl;
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A segment of HSQC Spectrum of xylogranatin F (1) in CDCl
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HMBC Spectrum of xylogranatin F (1) in CDCl;
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A segment of NOESY Spectrum of xylogranatin F (1) in CDCl;
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A segment of NOESY Spectrum of xylogranatin F (1) in CDCl;
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A segment of NOESY Spectrum of xylogranatin F (1) in CDCl;
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A segment of NOESY Spectrum of xylogranatin F (1) in CDCl;
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A Segment of *"H NMR (500 MHz) of 1sin CDCls
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A Segment of *H NMR (500 MHz) of 1sin CDCls
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ESI-MS of 1r
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A Segment of *"H NMR (500 MHz) of 1r in CDCl5
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IR spectrum of xylogranatin G (2)
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TOFMS of xylogranatin G (2)

GCT-MS Micromass UK
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HR-TOFMS of xylogranatin G (2)

Ea GCT-MS Micromass UK
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Elem=antai Composition Report
Tobgrance = 2.0mba / DBE: min=-1.5, max =500
Isobope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisoiopic Mass, Odd and Even Electran lons
180 formulaie) evaluated with 1 results within Bmits (all resulis (up to 1000] for sach mass)

Mdiairriam; OO0 16

fdaxmum 100,00 20 50 500

MMasa R Calc. Mass mDa FEM DBE Score Formiula
4911947 10000 4811544 0.3 0.8 15.0 1 28 H28 N 07
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'"H NMR (500 MHZ2) Spectrum of xylogranatin G (2) in CDCI3
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C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin G (2) in CDCl5
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HSQC Spectrum of xylogranatin G (2) in CDCl;
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HMBC Spectrum of xylogranatin G (2) in CDCl;
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A Segment of NOESY Spectrum of xylogranatin G (2) in CDCl;
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A Segment of NOESY Spectrum of xylogranatin G (2) in CDCl;
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A Segment of NOESY Spectrum of xylogranatin G (2) in CDCl;
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HR-TOFMS of xylogranatin H (3)

Elemental Compasition Report
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
49 formulaie) evaluated with 2 results within limits {all results {up to 1000} for 2ach mass)

Mlimimcm: -1.5
Maximum: 20000 10,0 50.0
Mass Calc, Mass mDa PPM DBE Score Formula
474,1854 474 1883 0.9 -1.8 125 2 C26 H28 N OB 23Ma
4741017 -3.3 B9 15.5 1 C28 H28 N O8
Wulg
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'"H NMR (500 MHz) Spectrum of xylogranatin H (3) in methanol-d,
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13C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin H (3) in methanol-d,
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'H-'H COSY Spectrum of xylogranatin H (3) in methanol-d,
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A Segment of *H-'H COSY Spectrum of xylogranatin H (3) in methanol-d,
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HSQC Spectrum of xylogranatin H (3) in methanol-d,
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HMBC Spectrum of xylogranatin H (3) in methanol-d,
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NOESY Spectrum of xylogranatin H (3) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin H (3) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin H (3) in methanol-d,
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Inten.(x100,000)

ESI-MS of 3s
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'"H NMR (500 MH2) of 3sin methanol-d,
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A Segment of *H NMR (500 MHz) of 3sin methanol-d,
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ESI-MS of 3r
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'H NMR (500 MH2) of 3r in methanol-d,
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A Segment of *H NMR (500 MH2) of 3r in methanol-d,
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TOFMS of xylogranatin | (4)

GCT-MS Micromass UK
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HR-TOFMS of xylogranatin | (4)

GCT-M5 Micromass UK
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Elemental Composition Report

Tolerance = 3.0 mDa [/ DBE: min = -1.5, max = 50.0
|solope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisctopic Mass, Odd and Even Electron lons
69 formulale) evaluated with 1 results within limits (all results (up to 1000} for each mass)

Minimum 80.00 -1.5

Maximum: 100.00 3.0 50 50.0

Mass RA Cale, Mass mDa PPM  DBE Score Faormula
5002050 100.00  500.2046 0.4 0.7 12.0 1 C27 H3z 09

So1



'H NMR (500 MHz) Spectrum of xylogranatin | (4) in methanol-d,

— 76728
— 7.5278
D76
— §.5349
— 5.3921
— 55194
2835

------

S92



3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin | (4) in methanol-d,
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A Segment of *H-'H COSY Spectrum of xylogranatin | (4) in methanol-d,
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A Segment of *H-'H COSY Spectrum of xylogranatin | (4) in methanol-d,
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HSQC Spectrum of xylogranatin | (4) in methanol-d,
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HMBC Spectrum of xylogranatin | (4) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin | (4) in methanol-d,

— .i"wvd\nﬂ«——mumJJLJLJL i

i:.

‘ E .I 1 | o 3 e - 2 -+
_—_J L e p b s L
—_— 0 @® : ' T b ST

K i ' I Lpe H

fl - 1.2

= @ e

1.6

)‘ﬁ U‘”u*k‘ﬁ'hm_._,_.”m_: _._,__,_.'“
L
o
&
==

t 1 Y T 1 ¥ t T t ¥ T T T T r T 5 t T t t T T T
i e 28 2T X6 25 X4 23 22 X0 30 19 08 0T 16 LS 14 013 12 K1 MO 09 0% 07 06 o

S98



A Segment of NOESY Spectrum of xylogranatin | (4) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin | (4) in methanol-d,

I W

D R | | N

R — | ——— ' ' | S A — : - -1- 08

r; ................ he el LPCE et B e S el A o 2 P e e L = = el = e iofe D
W i ' :

im e 1 e o e s s i3 a = .ﬁ.i F1.1

............. H i k12

SRRETRRRPR s u SRR gosndi g g .0 0: e e PP
Cibas
= 1.5
o F-

420

B ¥R

- T T T T
6.5 [.X1] 55 50 45 440 ppm

S100



A Segment of NOESY Spectrum of xylogranatin | (4) in methanol-d,
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'"H NMR (500 MHZz) Spectrum of 4¢in CDCl4
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3C NMR (125 MHz) Spectrum and DEPT experiments of 4¢in CDCl;
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A Segment of *C NMR (125 MHz) Spectrum and DEPT experiments of 4¢in CDCl;
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ESI-MS of 46
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'"H NMR (500 MHZ2) of 4¢in methanol-d,
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A Segment of *H NMR (500 MHz) of 4&in methanol-d,

1 sERIZE 0§ &
I W

——— s Y ey — . i :
1.8 1.7 1.6 158 14 1.3 112

S107



Inten.(x1,000,000)

ESI-MS of 4¢
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'"H NMR (500 MHZ) of 4¢ in methanol-d4
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A Segment of *"H NMR (500 MHz) of 4¢ in methanol-d,
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HR-TOFMS of xylogranatin J (5)

Elemartal Compositian Report
Tolerange = 10.0 FPM / DBE: min = -1.5, max = 50.0
Isobepse cluster parameters: Separation = 1.0 Abundanes = 1.0%

Monolssiopic Mass, Odd and Even Electron lons
55 formulade) evaluated with 2 results within limiis (&l results (up to 1000 for each mass)

Mimimum: 1.5
Maximum: 2000 100 5000
Mass Cale, Mass mbDa PPM DaE Score Formula
551.2237 51,2257 2.0 =36 116 2 C29 HAG 09 23Ma
551.2281 -4 4 -0 14.5 1 £31 M35 09
Wuls
80929 _08 115 {2.198) Cn (Cen.d. &0 D Ark: Em (506, 253,000 Cm (114:135) TOF MS ES+
gar 2337 1.6185
1|:|IZJI
I
| |
| |
2 | 5522410
: | 567.2198
| [ |55+.|2e-1n £a8.52202
r SgazreT i :
1 I|I i | | | | STizazs
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'H NMR (500 MHz) Spectrum of xylogranati nJ (5) in methanol-d,
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3C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin J (5) in methanol -d,
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HSQC Spectrum of xylogranatin J (5) in methanol-d,
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HMBC Spectrum of xylogranatin J (5) in methanol-d,
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'H NMR (500 MHz) Spectrum of the Major Product (5) Detected in methanol-d,
(Treatment of 4 with 30% hydrochloric acid in methanol)
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'"H NMR (500 MHz) Spectrum of the Major Product (5) Detected in CDCl;
(Treatment of 4 with 30% hydrochloric acid in methanol)

-------------------

| H ‘ l | 1

-
ppm

T T T T ) T T T T el AT I T T
315 g0 75 70 85 60 G55 50 45 40 35 30 25 20 15 10 05 00

g8 egE @ Py gebdn gRae

=1

S118



C NMR (125 MHz) Spectrum and DEPT experiments of the Major Product (5)
Detected in CDCl; (Treatment of 4 with 30% hydrochloric acid in methanol)
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NOESY Spectrum of the Major Product (5) Detected in CDCl;
(Treatment of 4 with 30% hydrochloric acid in methanol)
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A Segment of NOESY Spectrum of the Major Product (5) Detected in CDCl;
(Treatment of 4 with 30% hydrochloric acid in methanol)
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Relalve Abundance
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'H NMR (500 MHz) Spectrum of the Minor Product (59 Detected in CDCl;
(Treatment of 4 with 30% hydrochloric acid in methanol)
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A Segment of 'H NMR (500 MHz) Spectrum of 5¢Detected in CDCl
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A Segment of 'H NMR (500 MHz) Spectrum of 5¢Detected in CDCl
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NOESY Spectrum of 5¢Detected in CDCl;
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A Segment of NOESY Spectrum of 5¢Detected in CDCl;
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HR-TOFMS of xylogranatin K (6)

Elemental Compasilion Report
Tolerance = 10.0 PPM [ DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monaisotopic Mass, Odd and Even Electron lons
54 formuiafe) eveluated with 2 rasults within limits (all results {up to 1000) for each mass)

Minimunm: =1.5
Ml acimnu 000 100 50.0
Mass Calc. Mass mDa FP DBE Scaore Formula
5ar.2112 537.2101 1.1 21 11.5 2 CoE Had4 09 23Ma
R3T.2125 -1.3 2.3 14.5 1 Cag H3z 09
Wud2
DEOG29 10 165 (3.145) Cn (Cand, 20.00, Ar), Sm (SG. 2x3.00), Cm (141:165) TOF M3 ES+
100 Ea7 2142 2 Bleh
| |
| [
1 |
- 1 5382277
i | £53.2058
i ff‘g'”:"ﬁ | sse2120
_ 5352127 | | ~-540.2355 551.2265| |
et N LT TP S e — y e mz
530 535 540 5-’35 550 855 SEO BG5S
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'"H NMR (500 MHz) Spectrum of xylogranatin K (6) in methanol-d,
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“C NMR (125 MHz) Spectrum of xylogranatin K (6) in methanol-d,
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DEPT experiments of xylogranatin K (6) in methanol-d,
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HSQC Spectrum of xylogranatin K (6) in methanol-d,
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HMBC Spectrum of xylogranatin K (6) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin K (6) in methanol-d,
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HR-TOFMS of xylogranatin L (7)

Elemental Composition Report
Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
lsotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Moncisotopic Mass, Odd and Even Electron lons
55 formulafe) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Minimum: 1.5
Maximum: 20000 10.0 50.0
Mass Calc. Mass mDa PPM  DBE Score Formula
B51 2268 5512257 1.1 2.0 11.5 2 C29 H3G 09 23Ma
551.22581 -1.3 2.4 14.5 1 31 H35 09
Wul4d
DEDG28_12 90 (1,718) Cn {Cen 4, B0.00, Arj, Sm (3G, 2x3.00) Cm (77-114) TOF MS ES+
]GD] 551 2266 3.27e5
|
l ]
E | 552 2392 667.2153
o EGE. 2250
| 6532451 !
1 549,72225 | I r BS54, 2451 g5 zzzzi [’5513'2245 2498
2225 | B84, 565, 573.21
(=l ..—._l_,_J_._._.:..I- il X i J 3 [ Y r“_"l i iz
545 S50 555 L] £E5 870 875
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'H NMR (500 MHz) Spectrum of xylogranatin L (7) in methanol-d,
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C NMR (125 MHz) Spectrum of xylogranatin L (7) in methanol-d,
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DEPT experiments of xylogranatin L (7) in methanol-d,
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HSQC Spectrum of xylogranatin L (7) in methanol-d,
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HMBC Spectrum of xylogranatin L (7) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin L (7) in methanol-d,
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Transmittance [%4]

100

95

85

80

3435

3500

IR spectrum of xylogranatin M (8)

3000

2500 2000
Wavenumber cm-1

S144

1384 —

1500

1024

A

Ijll fl rlr I
||| | “W |I’

o |
g |
3

i

500



HR-TOFMS of xylogranatin M (8)

Elemental Composition Report
Tolerance = 10.0 PPM 7 DBE: min = -1.5, max = 50.0
Isclope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
45 formulaie) evaluated with 2 results within limits (all results {up to 1000) for each mass)

Minirmum, 1.5
Maximurm: 2000 100 50.0
Mass Calc. Mass mDa PPM DBE Score Farmula
2792214 570.2206 0.8 1.4 12.5 2 C30 H358 010 23Na
5792230 -1.6 2.8 18.5 1 a2 H3s 10

Wul3
0E0820_0T 125 (2.389) Cn (Cen,4, 80.00, Ar): Sm 185G, 2%3.00); Cm {124:152) TOF MS ES+
3. §70.2214 181e5

i

1 |

. | 5802329
' | 5952102
‘ | | 5822484 506 2163
| I 60,2115
srraiss| | ||| 567 2 569.2263 | .
Q- A S N O ] I i i N TR W ol Pl Y o, s — Mz
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'"H NMR (500 MHz) Spectrum of xylogranatin M (8) in methanol-d,
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13C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin M (8) in methanol-d,

- w0 @ -
SR8 &5 b P i mi;%c
o o [ o o — e Mol
r--r"tl- :B 6 =T =T ﬁ::‘_‘_
—— - - - \| | | |

TR STA AL

DEPT135 Spectrum of xysn-8B'

DEPT90 Spectrum of xysn-8B'

| |
Pt iy “ s il l 11—-———————J—Lﬁ-—————l—l—~l-—;‘ e ]

T T  Eemaea | T T T T T T T N | T T T T T T T T T T T r T T T T _Lr T
1;1_1 ulas ulm 175 170 165 160 155 150 145 40 135 130 125 120 115 10 105 100 %5 W) %5 B0 TS 70 65 60 55 0 45 4b 3 30 23 o 15 W 5 0 ppm

i b -

S147



HSQC Spectrum of xylogranatin M (8) in methanol-d,
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HMBC Spectrum of xylogranatin M (8) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin M (8) in methanol-d,
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Transmittance [%]
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IR spectrum of xylogranatin N (9)
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HR-TOFMS of xylogranatin N (9)

Elemental Composition Report
Tolgrance = 10.0 PPM | DBE: min = -1.5, max = 50.0
lsotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoizolopic Mass, Odd and Even Electron lons
25 formulale) evaluated with 2 results within limits (all resulls (up to 1000) for each mass)

Mirimurm: -1.5
Maxirmium: 2000 100 0.0
Mass Cale. Mass mDa FFM  DBE Score Formula
BOT 2531 G07.2519 1.2 1.9 125 2 C32 H40 010 23Na
GO7. 2543 -1.2 -2.0 18.5 1 34 H39 O10
Wu12
DEQI25_14 96 {1.847) Cn (Cen.4, $0.00, Ar); Sm {SG, 2x3.00); Cm (58:105) TOF MS ES+
100+ l__.SEI?'.2531 1.7485
D
|
= | gpe2e0 5232360
l | B09.da%0 8211880 | 524.2435
| ‘ [ E10.2448 oo e E?&iﬂ%ﬁ . §25,2158 631.1913

o= ‘-l—r L U e o e o e o e r -J—I--rl—l—.’ r—l
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'H NMR (500 MHz) Spectrum of xylogranati (9) in methanol d4
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13C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin N (9) in methanol-d,
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HSQC Spectrum of xylogranatin N (9) in methanol-d,
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HMBC Spectrum of xylogranatin N (9) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin N (9) in methanol-d,
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HR-TOFMS of xylogranatin O (10)

Elemental Compaosition Report
Tolerance = 10.0 PPM [ DBE: min = -1.5, max = 50.0
|sotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Moneisotopic Mass, Odd and Even Electron lons
a4 formulale) evaluated with 2 results within limits (all results {up to 1000) for each mass)

himirmurm: 15
Maximurmn; 2000 100 50.0
Mass Cale. Mass mDa PPM DBE Score Formula
605.2374 605.2363 1.1 1.9 135 2 Caz2 H3g 010 23Na
605.2357 1.3 24 165 1 Cad4 H3T 010
Wuid
060929_15 91 (1.747) Cn (Cen.4, 80.00, Ar); Sm {SG, 2x3.00); Cm (85:126) TOF M5 ES+
100 B05.2374 2,405
g |
] 6062538
1 | 621,2252
] | | 507 2601 622.2360
. 2472
A03.2404 r 60525626 B19.2671 627.2423 629
gL, ||—-——E e .__,J_| I-_,_-_,_._.r./, S
BOS §10 E15 620 625 620
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'H NMR (500 MHz) Spectrum of xylogranatin O (10) in methanol-d,
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*C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin O (10) in methanol-d,
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HSQC Spectrum of xylogranatin O (10) in methanol-d,
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HMBC Spectrum of xylogranatin O (10) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin O (10) in methanol-d,
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HR-TOFMS of xylogranatin P (11)

Elemental Composition Raport

Tolerance = 10.0 PPM /| DBE: min = -1.5, max = 50.0
lsotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
37 formulale) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Minirnum; -1.5
Maximum: 2000 100 50.0
hass Calc, Mass mDa PP DBE Score Farmula
93,2373 593.2363 1.0 1.7 12.5 2 C31 H38 010 23Na
593 2387 -1.4 -2.3 155 1 C33 H3ar¥ O10
Wud1
OBOG2S_11 126 (2.598) Cn (Cend, BO.00, Ar); Sm (SG, 223 003 Cm (113:150) TOF MS ES+
160+ H03.2373 11885
| |
3= 5942501
Y
608, 2205
395.2552 G003 160 _G10.2454
82008 [ sueases | 8013204 gozest Szl
Fy A A TR S N N ST NS N R S I e | T — miz

g, o e
590 5%2 594 506 508

500 | &0z 604 606 | 608 610 612 614

S166



'"H NMR (500 MHZz) Spectrum of xylogranatin P (11) in methanol-d,
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13C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin P (11) in methanol-d,
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HSQC Spectrum of xylogranatin P (11) in methanol-d,

HSQC Spectrum of xysJ-19
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HMBC Spectrum of xylogranatin P (11) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin P (11) in methanol-d,
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HR-TOFMS of xylogranatin Q (12)

Elamental Composition Report
Tolerance = 10,0 PPM f DBE: min =-1.5, max = 50.0
Isolope cluster paramaters; Separation = 1.0 Abundance = 1.0%

Manoisotopic Mass, Odd and Even Electron lons
58 formulale) evaluated with 2 results within limits {all results (up to 1000) for each mass)

Minimum: -1.5
Maximum: 2000 100 0.0
MMass Calc. Mass mDa FPM DBE Scora Farmula
5211796 5211788 0.8 16 125 2 C27 H30 09 23NMa
5211812 16 -3.0 155 1 C29 H29 Q9
Wuls -
QEN92% 05 163 (3.099) Cn (Cen.4, 80.00, Arl; Sm (3G, 2x3.00)%; Cm (139:164) TOF M5 ES+
100 521.17986 2.90e5
= 5221943
- [ ¢ 637.1709
485 2111 | |
500.2156 5._23.2I}2IJ | 5381785
r
sz ||f, sz [, soren

S b L il ; y 1 RS 1 B A miz
485 500 806 510 515 520 525 530 535 540 545
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'"H NMR (500 MHZz) Spectrum of xylogranatin Q (12) in methanol-d,
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C NMR (125 MHz) Spectrum of xylogranatin Q (12) in methanol-d,
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DEPT experiments of xylogranatin Q (12) in methanol-d,
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'H-"H COSY Spectrum of xylogranatin Q (12) in methanol-d,
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HSQC Spectrum of xylogranatin Q (12) in methanol-d,

HSQC Spectrum of xysJ-4
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HMBC Spectrum of xylogranatin Q (12) in methanol-d,

HMBC Spectrum of xysJ-4
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A Segment of HM BC Spectrum of xylogranatin Q (12) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin Q (12) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin Q (12) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin Q (12) in methanol-d,
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A Segment of NOESY Spectrum of xylogranatin Q (12) in methanol-d,
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|R spectrum of xylogranatin R (13)
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HR-TOFMS of xylogranatin R (13)

Elemental Composition Report
Tolerance = 10.0 PPM [ DBE: min = -1.5, max = 50.0
lsotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
63 formulale) evaluated with 2 results within limits (all results (up 10 1000} for each mass)

Airirmum; -1.5
Maximum: 2000 100 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
5231956 5231944 1.2 23 11,5 2 C27 H32 00 23Na
523.1968 -1.2 -2.3 14.5 1 c29 H31 08
Wuli
DE0929 13 92 {1.762) Cn {Can 4, £0.00, Ard; Sm (SG, 2x3.00); Cm (22:114) TOF MS ES+
1004 523.1956 2.07e5
] | 32&.2199
=4 525.23?&
—l 5352034
4
1 ‘ 526.2509 5p| 5412283
§22.2344 5372422 5422313
r_-,J_,____. ML Mgl L1 ; B |I | | [ mfz
520 525 530 535 540 545 550
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'H NMR (500 MH?2)

ectrum of xylogranatin R (13) in CDCl5
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13C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin R (13) in CDCl;
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'H-'H COSY Spectrum of xylogranatin R (13) in CDClj
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A Segment of *H-'H COSY Spectrum of xylogranatin R (13) in CDCl;
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HMBC Spectrum of xylogranatin R (13) in CDCl;
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A Segment of HMBC Spectrum of xylogranatin R (13) in CDCl;
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A Segment of HMBC Spectrum of xylogranatin R (13) in CDCl;
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A Segment of HMBC Spectrum of xylogranatin R (13) in CDCl;
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A Segment of HMBC Spectrum of xylogranatin R (13) in CDCl;
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A Segment of HMBC Spectrum of xylogranatin R (13) in CDCl;
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NOESY Spectrum of xylogranatin R (13) in CDCl;
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HR-TOFMS of xylogranatin C

Elemental Compaosition Report
Tolerance = 10.0 PPM { DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
25 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Minimum: =1.9

Maximum: 2000 100 50.0

Mass Calc. Mass mba PPM DBE  Score Formula

BES 2034 565.2050 18 2.8 12.5 2 C29 H34 O10 23Na
55 2074 4.0 -T.0 15.6 1 31 H33 o100

Wulg

DEO92% 03 185 (3.518) Cn (Can 4, 80.00, Ar), Sm (3G, 243 0y TOF M3 ES+

o 565.|2034 3.57e3

# 1 | 588.2081
1 543, 2266 562 1903 | i
' 560.2525.50% 1 J/_ 569.2172
U{- r— L e I e e e iz
540 545 550 555 580 LB5 570 575
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'H NMR (500 MHz

) Spectrum of xylogranatin C in CDCl;
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13C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin C in CDCl;
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HR-TOFMS of xylogranatin D

Elemental Composition Repori
Tolarance = 10.0 PPM | DBE: min = -1.5, max = 50,0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Moncisotopic Mass, Cdd and Even Electron lons
25 formulale) evaluated with 2 results within limits (all results (up to 1000) for 2ach mass)

Mimirmuim: -1.5
MandnLm: 2000 100 50,0
Mass Cale. Mass mba PPM DBE Scorns Formula
5B5.2041 565.2050 -0.8 -1.5 12.5 2 C29 H34 010 23NMa
5652074 -3.3 -5.8 15.5 1 C31 H33 O10
Wu10
0605929 04 107 (2.030) Cn (Cen 4, BD.OO, Arg Sm (3G, 2x3.00); Cm (103:118) TOF M5 ES+
100- BE5. 2041 1.1824
Ly 566.2089
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'H NMR (500 MHz) Spectrum of xylogranatin D in CDClj
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13C NMR (125 MHz) Spectrum and DEPT experiments of xylogranatin D in CDCl
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