CHAPTER IV

RESULTS AND DISCUSSION
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The semipermanent slides (from slide culture) of Psilocyhe samuiensis were
mounted in lactophenol-cotton blue and observed by light microscopy. Colony
morphology and slide culture of Psilocybe samuiensis is shown in Figures 4.2,
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Figure 4.4 Colonial morphology characteristics of Psilocybe samuiensis on PDA,
MEA, YEA, CMA and SDA media incubated at room temperature for 2
weeks. Appearance on top view (left) and bottom view (right).
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Growth Rate of Psilocybe samuiensis in Malt
Extract Media
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The 'H-NMR spectrum (Fig. B2, Table 4.3) of compound 1 showed three
methyl signals at 8n 0.83, 1.13 and 1.34 ppm and five signals of protons on carbons
bearing hydroxyl groups at 8n 3.27, 3.55, 3.42, 3.87 and 5.30 ppm were indicated.
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Thus the structure of compound 1 was established to be 23-
secoaromadendrane-2,10,12-triol as shown in Figure 4.6. The long range C-H
correlation by HMBC is summarized in Scheme 4.6.
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Table 4.6) and NOESY correlations (Fig. B15) were used to assist the structure
assignment of compound 2.

The 'H-NMR spectrum (Fig. BIO, Table 4.6) of compound 1 showed three
methyl group signals at .. 0.83, 1.13 and 1.34 ppm, and one methoxy group at.. 3.34

ppm.

The 1-NMR spectrum (Fig. B I, Table 4.6) and HSQC showed 16 lines of
difference carbons. The signals at 8¢ 99.6, 73.9, 73.4, 61.8 and 55.3 ppm indicated the
signal of carbon which attached with hetero atom. Four signals of methyl carbons
appeared at 8¢ 55.3, 31.7, 14.4 and 11.5 ppm and two quaternary sp3carbon signals at
8¢ 73.4 and 26.3 ppm. The signals at 8¢ 73.9, 61.8, 38.6 and 18,5 ppm indicated the
signal of methylene carbon and signal of methine carbons were displayed at 8¢ 99.6,
56.6, 35.6, 30.8, 24.3 and 21.9 ppm. Since the I3C-NMR spectrum showed no signals
of sp2- and sp- carbon, and from formula indicating three degrees of unsaturation, so
the molecular structure should have three cyclic ring.

Table 4.6 The 'h, 13, HSQC, COSY and HMBC spectral data of compound 2

Position  oc oH COSY HMBC NOESY
1 566 189 (IH, br ) H-2 C-2,C6, H-2H-14
C-9, C-10
2 996 470(1H,d,.7=24Hz)  H-l C-3,C-5,  H-l H-14,
C-16 H-16
3 618 332(IH,dd J=11648 H-3b C-2, C-4,
Hz) C-5
3.64 (1H, dd, J=11.6, H-3a,H-4 c-2.ce, Hb
116 Hz) C-5,¢-15
4 356 1.95 (1, m) H-3b C-3,CH,  H-I5
C-6, C-15

5308 196 (1H, m) H-6 C-6 H-8a, H-I3
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Table 4.6 (continued) The 'h, 1&, HSQC, cosy and HMBC spectral data of

Position
6

10

12

13

14

15

16

compound 2

Sc bh COSY
21.9 084 (1H,m) H-5
243 082 (1H, m) H-8a, H-8b
185 147 (1H,d,y=12.8 Hz)  H-7, H-9h

36.6

134
26.3
3.9

115

317

144

55.3

164 (1H, m) H-7, H-9

147 (IH,bd, 3=14.0 H2) H-8b

203 (1H, dd, J=124,  H-a
140 Ha)

320 (1H,d,J=112H2)  H-12
350 (IH, d,7=112 Ho) ~ H-12a
108 (3H, )

124 (3H, )
0.77 (3H, d, 768 Hz)  H-4

3.34 (3H, )

HMBC
C-4, C-1,
C-12
C-6, C-12
C-1, C9,
C-10
C-6, C-1,
C-9,C-10
C-l, C-,
C-8, C-10,
C-14
C-1,C-8

C-6, C-1,
c-1l,
C-13
C-6, C-7,
C-l,
C-13
C-6, C-7,
C-l,
C-12
C-8, C-9,
C-10
C-3, C-4,
C-5

C-2

NOESY
H-3b, H-9h

H-9b

H-9a

H-80

H-5

H-2, H-2
H-4

H-2
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By comparison of spectral data of 2 with those of 1 (Table 4.7), compound 2
was similar to of 1, except that compound 2 had one more methyl of the methoxy
group. The long-range JH-13C correlation (the HMBC) between methoxy protons at ..
3.34 and carbon at 6¢ 99.6 indicated that the methoxy group was connected to the C-2

(6¢ 99.6) on the axial position.

Table 4.7 B NMR chemical shift of compound 2 and compound 1

Position ~ Chemical shift of 3SC-NMR
Compound 2

Compound 1

1 56.6
2 92.9
3 61.8
4 35.6
5 30.4
6 215
1 24.2
8 184
9 38.6
10 134
1 26.5
12 134
13 114
14 31.6
15 145
16

56.6
99.6
61.8
356
308
21.9
243
185
38.6
134
26.3
139
115
317
144
55.3

Compound 2

The relative configuration of compound 2 was determined on the basis of
NOESY spectra. The NOESY revealed crosspeak of H-I (1.89) and H-2 (4.70), of H-
2 (4.70) and Me-14 (1.24), of H-2 (4.70) and Me-16 (3.34), of H-3b (3.64) and Me-14
(1.24), of H-3b (3.64) and H-6 (0.84), of H-5 (1.96) and Me-13 (1.10), of H-2a (3.21)

and H-6 (0.84) and of H-12b (3.51) and H-7 (0.82).
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Thus, the structure of compound 2 was proposed to bhe ent-2,3-
secoaromadendrane-2-methoxy-10,12-diol. The I3C NMR chemical shift of compound
2 was compared with those of compound 1to confirm the structure (Table 4.7).

COSY, HMBC correlations and NOESY correlation spectrum are summarized
in Scheme 4.8, 4.9 and 4.10, respectively.

Ho"unn

CH3
Figure 4.8 The structure of compound 2
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Scheme 4.8 The COSY correlations of compound 2
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The results of mass spectrometric experiment in acidic matrix (FhO-MeOH-
Formic acid) showed molecular ion mse 235.33 [M+H]+(Figure B17). It indicated that
compound 2 may be unstable in acidic medium and methoxy and hydroxy group at c-
2 and C-10, consequentially removed to give compound 3 (see Figure 4.9).

HsC

HaC l

H O

Figure 4.9 The proposed structure of compound 3

The previous literature revealed that e«t-secoaromadendrane usually has been
isolated from liverwerts and some ettt-secoaromadendrane was reported as biological
active compound such as plagiochiline A from riagiochita yokogurensis. ThiS
compound has antifeeding effect on African army worm (Asakawa et al., 1980).
Moreover 9a-acetoxyovalifoling isolated from eiagiochita senidecurrens Was a plant
growth inhibitor (Matsuo etal., 1981) (See others in Appendix C).

4.6 Test of psitocyne samuiensis Chemical constituents on antimicrobial activity
and cytotoxicity

4.6.1 Antimicrobial activity test

Compound 1 was tested for antimicrobial activity assay. Microorganisms used
In antimicrobial aCtiVity aSSay WEIE Bacillus subtilis ATTC 6633, Staphyllococcus
aureus ATTC 25923, Escherichia coli ATTC 25922, Pseudomonasaeruginosa ATTC
27853 and candida atvicans ATTC 10231 Streptomycin and Captan (Ipg/ml) were
used as controlled substances for bacteria and yeast, respectively. This experiment
showed that compound 1 was inactive against those five microorganisms,
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4.6.2 Cytotoxicity test

Compound 1 was tested for cytotoxic activity towards 5 human turner cell
lines which were HEP-G2 (hepatoma), SW620 (colon), Chago (lung), KATO-3
(gastric) and BT474 (breast) in vitro using MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] colorimetric method. The results indicated that
compound 1 was inactive against those five cell lines.
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