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Abstract: From Psamumosilene funicoides W, C, Wu et C. Y, Wu, two new natural cyclic dipeptides and
two new cyclic octapeptides (named peammosilenins A and B} were isolated. Their structures were deter-
mined as cyclo ( - Ala— Ala- ), cyclo ( —Val- Ala— ), eyelo ( - Pro; - Phe; — Pro; - Phe; — Phe, —
Ala— Pro, — Leu- ) and cyclo ( - Pl - Gly — Phey — Val - Pro, - Phe, — Thr - Tle - ) by spectroscopic
methods respectively.
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Psammosilene tunicoides W. C, Wu et C. Y. Wu, a monotype genus plant belonging to
Caryophyllacese, is a famous medicinal herh in Yunnan Province, It is used as anodyne and haemo-
static {Wu, 1990}. Some studies on its saponins have been reported (Puet al,. 1989). As one part
of our investigation on the new cyclopeptides from the higher plants (Tan ef al, 1993; Zou et al,
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1993; Zhao et of, 1955; Zhang et al, 1997; Wang et al, 19997, a continuation of our investigation
on the roots of this plant led to the isolation of two new natural cyelic dipeptides (1, 2) and two new
cyclic octapeptides ( psammosilenina A and B) (3, 4). This paper describes the isolation and structure
elucidation of these compounds.

Results and Discussion

Compound 1 colorless needles, negative to ninhydrin reaction but positive after hydrolysis with
6 mol/L HCL. Yis HREI — MS showed the molecular ion peak at m/z 142_0733, in agreement with the
molecular formula C4HoN20y { caled for CoHijgNaO, mrz 142.0742) . IR spectrum exhibited intense
NH and C = O absorptions at v = 3300 and 1650 cm ™' respectively. The>C NMR spectrum showed the
presence of an amide carbonyl at 8170.2, indicating that 1 was a symmetrical cvclic dipeptide.

DEPT spectrum showed cne methine at 851.2, one methyl at 819.1 and one amide carbonyl at
3170.2. The H NMR spectrum showed the presence of one amide proton at 89.30 (br. s), one me-
thine at 84.28 {q, J=8.0Hz) and one methyl at 61.63 (d, J=8.0Hz). These results indicated
this cyclic dipetide contained two alanine units, and its structure was elicidated as cyclo ( — Ala— Ala
).

Compound 2  colorless needles, negative to ninhydrin reaction hut positive after hydrolysis with
6 mol/L HCl. s HREl - MS showed the molecular ion peak at m/z 170.1068, in agreement with the
molecular formula CgHy3N>05 {caled for CsH 4N20p mrz 170.1055) . IR spectrum exhibited intense
NH and C = O absorptions at v= 3300 and 1650 cm ™! respectively. The '>C NMR spectrum showed
the presence of two amide carbonyls at 6171.5 and 167.5. These facts indicated that 2 was a cyclic
dipeptide .

Further analysis on the DEPT spectrum
showed the presence of three methines at 3
60.9, 51.2 and 32.2. three methyls at & 20.9 | 0 I )
19.1, and 17.1. The 'H NMR spectrum
showed the presence of two amide protons at
89.25 {(br. s) and 8.98 (br. s), three me-
thines at 4.35 (m), 4.31 {(m]), 2.67 (m),
and three methyls at 81.66 {(d. J=4.0Hz), ! 2
1.14 (d, J = 8.0Hz) and 1.07 (d. J =
7.2Hz)} . These facts led to the assignment of 2 as cyclo ( — Val — Ala- ),

Psammosilenin A (3): white powder, [a]%' — 108.1 (¢ 0.39, MeOH), negative to ninhydrin
reaction but positive after hydrolysis with & mol/L HCl. Its molecular formula was assigned as Cg, Hgy
NgOgz by HR - FABMS [ (M+ 1} * at m/z 917.4859, caled. m/z 917.4925], indicating 24 degrees
of unsaturation. The IR absorptions al 3290 em ™' and 1640 cm™ ! were attributed 1o amino and amide
carbonyl groups respectively. TheC NMR spectrum contained eight signals due to amide carbonyls at

¢ NH « NH
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5174.1, 173.5, 173.1, 172.8, 171.7, 171.5, 171.5, 170.5. The ' H NMR spectrum exhibited
five amide protons at 8 9.22, 9.35, 9.43, 8.55, 9.70. These facts indicated that 3 was a cyclopep-
tide .

Tn order to identify spin systems of different amino acid residues, 2D — NMR techniques were
used. By analyzing'H - 'H COSY, HMQC, HMBC spectra, these amino acid residues were revealed
to be one alanine, one leucine, three phenylalanine, three proline units. The molecular weight of
these amino acid residues was identical with that observed in FABMS. Unambiguous assignment of'H
and™C NMR signals { Table 1} was carried out by means of 2D — NMR techniques including 'TH-H
COSY, HMQC and HMBC.

HMBC spectrum provided the evidences for the linkage of the amino acid residues. It showed the
connectivity of NHap to C= Ogpez» NHppes to C= Oz . NHppo to C=0pg, 8~ Hyuto C=0m.
NHp; to C = Opyy and NHp,, to C = O,z {Figure 1}, which implied the presence of two peptide
fragments of { ~ Pro; — Phe; ~ Pro; — Phe; — Phey — Ala— ) and { — Proy ~ Leu— ). These two peptide
fragments had to be kinked in only one sequence. Consequently. the structure of 3 was determined 1o
be cyclo { — Pro; — Phe, - Pro, - Phey — Phes ~ Ala - Pros ~ Leu — ) . The proposed structure was fur-
ther confirmed by FABMS.

Table 1 'H and®C NMR Data of Psammosilenin A {3} w pyridine — ds { 500MHz for* H NMR, 125MHz for *C NMR)

co Ca cg Cy c3 HN Hz H3 Hy H5
. 09l (d)
Leu 179.6 52.6 31.9 26.7 2.3 9.35 (d) 5.02 (m) 2.7 {m) 2.07 {m} J=6.35
7.6 J=8.5 1.0 td)
I=6.5
Ala 172.8 49.5 15.6 9.70 5.31 {m) 1.31 {d)
(br, g) J=6.5
Phey 171.7 55,9 37.9 140.3 126.5- 9.43 (d) 5.07 {m) 3.79 (m) 6.95 -
130.4 J=8.5 3.70 (m) 7.46
Phe; 171.5  54.6 3.3 136.9  126.5- 9.55 5.4 {m) 312 {m) 6.95 -
130.4 {br.s} 3.26 {m!} 7.46
Phey 174.1 35.4 39.1 138.4 126.5—- %2 (d) 5.33 {m) 3.60 {m! 6.95 -
130.4 J=6.5 3.28 {m! 7.46
Proy 171.5 61.6 30.0 21.9 47 4 436 {m+ 1.23 {im) 0.87 (m) 3.54 {(m)
3.3 (mi
Pro, 173.5  59.7 9.6 25.7 47.0 4.8 {m) 2.3 (m) 1.53 (m] 3.78 (m)
2.07 tm} 1,95 (m)
I'rog 173.1 61.0 30.7 2.8 47.5 4.74 {m} 2.0 tm} 1.73 (m) 3.74 {m)

Psammosilenin B (4} ; while power, [ald -73.6 (c D23, MeOH), negative to ninhydrin reac-
tion but positive after hydrolysis with 6 mol/L HCl. Tts FABMS gave a {M + 1]* jon at m/2 859 . The
IR spectrum exhibited intense NH and C = O absorptions at 3300 cm ™' and 1650 cm ' respectively.
The'>C NMR spectrum showed the signals of eight amide carbonyls between 8 169.1 and 173.3. The
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"H NMR spectrum showed six amide protons between & 8.58 and 9.56. From these facts. 4 was de-
duced to be a cyclopeptide .

Phe,

Fig. 1 Selected HMBC for Psammoailenin A {3) Fig 2 Seloected ROESY for Psammosilenin B (4)

Table 2 'H and "C NMR Data of Psammosilenin B (4) 1n pyridine - ds ( 600MHz for' H NMR. 150MHz for®C NMR)

co Ce C3 Cy ;] HN He HR Hy HE
Gly 9.1 436 2,28 4.56(dd)
{br.a) 1=16.8, 9.0
3.36{d)
1=16.8
Yal  171.5 552 332 190 9.08 5.23¢(m) 2.56(m) 1.35¢d)
20.1 (br.a} I=6.6
1.28¢d)
I=6.0
Oe  §71.5° S6.9" 40.1 25.2 10,9 §.70 5.23(m) 2.45¢(m) 1.80( m) 0.9401)
15.3 (ca.) 1.33(d) 1=1.2
J=5.8
The 17200 630 684 209 8.58 5.38(m) 4.45(m) 1.57¢d)
(br.a} I=6.0
Proy 1723+ 625 206 252 4B.6° 4,19 m) 2.06{m) 1.88(m) 383w
1.95(m) 1.3% m) 3.744m)
Pro, 72,3 620 296 25.2 42.0° 3.89(m) £.90(m) 1.5k m} 3.84{m)
- 1.69(m) 1.46{m} 3. 73 m)
Phe, 173.3* 580 41.8 13800 126.9- 8.59 5.59(m)  3.44(4) 7.0-7.6
130.0 (br.s) 1=13.4.2 ' '
3.15(m)
Phe; 72,1 80.5 359 139,54 126.9- 9.56 4,.02{m) 4.00{m) 7.0-7.6
130.0 (br.s) 3.61(m)

a, b, ¢, d asasignments with the same superseripts may be interchanged .

By analyzing the TOCSY, HMQC and DQF - COSY spectra, eight amino acid residues were i-
dentified as one glycine, one isoleucine, one threonine, one valine, two phenylalanine and two proline
units. The molecular weight of these amino acid residues was identical with that observed in FABMS
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{ pos.). Assignment of the'H and'*C NMR signals ( Table 2) of 4 was accomplished using combination
of 2D — NMR experiments such as DQF — COSY, HMQC and TOCSY.

The sequence of these amino acid residues was determined by ROESY spectrum. The ROESY
correlations { Figure 2) suggested the presence of two peptide fragments { — Prol — Gly — Phel — Val -
and — Pro2 — Phe2 — Thr — [le — ), and these two peptide fragments had to be linked in only one se-
quence, These facts together with the information provided by FABMS led to the proposition of struc-
ture of 4 as cyclo ( — Pro; — Gly — Phe; — Val — Proy - Phey — The— Ile — ).

Experimental

General Melting points were determined on Kofler block and uncorrected. Optical rotations were
measured with a SEPA — 300 polarimeter. IR spectra were measured on Bio — Rad FTS — 135 spec-
trometer. NMR spectra were obtained on Bruker AM — 400MHz, DRX - 500MHz and Varian INOVA
— 600MHz spectrometers. A ¥G Auto Spec ~ 3000 spectrometer was used to record M5 spectra. 200
— 300 mesh and 300 - 400 mesh silica gel {made in Qingdao Ocean Chemical Factory) were used for
column chromatography and silica gel G for TLC. All solvents were industrial products, and redistilled
before using.

Plant Material The dried roots of Psammosilene tunicoides were bought from the Yunnan Baiyao
Drug Factory in Kunming, China.

Extraction and Isolation Powdered roots of Psammosilene tunicoides {25kg)} were extracted
three times with ethanol (90 % } at refluxing condition for 4 hours. Removal of solvents by evaporation
yvielded a syrup. The syrup was suspended in acetone, filtrated out the precipitate. The filtrate was
concentrated to afford a residue. The residue was subjected to a silica gel column, eluting with CHCl,
and increasing proportions of MeOH {5 - 30% ., and gave four fractions. Fractions were monitored by
TLC. The Fr. I (64g) were funther purified by column chromatography on silica gel and RP - HPLC
to gave compound 1 (17mg). compound 2 {12mg)}, Psammosilenin A (3) (10mg) and Psam-
mosilenin B (4} (6mg) .

Compound 1: CHigNa0Q;, colorless needles { methanol) , ninhydrn reaction { - }. mp: 206
~208°C . IRAEZ (em™!): 3300, 1650. EI-MS m/z (%): 142 ( [M]* 65), 114 (16}, 99
(100Y, 84 (5). 71 (67), 56 (65). HREL - MS; M1t at m/z 142.0733 (caled. m/z
142.0742) . 'H NMR (400MHz, pyridine — ds)} 3ppm: .30 (2H, br. s, NH), 4.28 (2H, q. J
=8.0Hz, a—H,,). 1.63 (6H, d, J=8.0Hz, 8- Hy,).">C NMR (100MHz, pyridine — d5) &
ppm: 170.5 {CO), 51.2 {CH, a-Cy,}, 19.1 (CHy, B-Cu,).

Compourd 2;: CgHy4N20y, colorless needles { methanol) , ninhydrin reaction { - }. mp; 177
~179°C. IS (em ') 3300, 1650. El- MS: m/z (%) 170 [M]* (1), 128 (100}, 113
(35), 99 (45), 84 (17), 72 (47), 56 (22). HREI- MS; [M]* at m/z 170.1068 {caled. m/z
170.1055).'H NMR (400MHz, pyridine — ds) &; 9.25 (1H, br. s, NH}, 8.98 (1H, br. s.
NH), 4.35 (1H, m), 4.13 {(1H, m), 2.67 (1H, m, B- Hyy). 1.66 {3H, d, J=4.0Hz, B
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—Hga). 1.14 (3H, d, J=8.0Hz, ¥-Hya), 1.07 (3H, d, J=8.0Hz, ¥- Hyg).?C NMR
(100MHz, pyridine -ds) &; 171.5 (CO}, 167.5 {CO), 60.9 (CH), 51.2 (CH), 32.2 (CH,
B-Cya), 20.9 (CH;, Y—-Cy.), 19.1 (CH;, Y-Cya), 17.1 (CHy, B~ Can).

Psammosilenin A (3). C5;He N3Oy, white powder, ninhydrin reaction { — ). [o]F — 108,14
(c0.39, MeOH) . TRV (cm1): 3200, 1640. positive FAB— MS ms/z (% ): 917 [M+ H]*
(30), 245 (3}, 217 (7), 120 (25), 70 (100). HRFAB - MS: [M+ H]* at m/z 917.4859
(caled. m/z 917.4925) ."H NMR and 13C NMR data were listed in Table 1.

Psansmosilenin B {(4): Gy Hg N3O, white powder, ninhydrin reaction { — ). IR K&
{em™"); 3300, 1650. positive FAB— MS m/z (%) 859 [M + H]* (15), 415 (2}, 346 (5),
302 (8). 245 (3), 155 (9), 120 (33), 70 {100)."H NMR and '"C NMR data were listed in
Table 2.
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