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Supplementary Tables

Supplementary Table 1 — 'H- and "C-NMR, and "H, "H- COSY Data of isolated sitosteryl oleate (1) in CDCl, (8 in ppm)
1

Position BC-NMR "H-NMR 'H, '"H-COSY
1 37.23 1.14 (m)

2 27.21 1.81 (m) H-C(3)
3 74.1 4.15 (m, 1H) H-C(2), H-C(4)
4 38.15 2.7 (m) H-C(3)
5 140.65 -

6 122 5.36 (m) H-C(4), H-C(7)
7 31.91 1.98 (m) H-C(6)
8 31.85

9 50.12

10 36.49 -

11 21.07

12 39.77 1.23,2.02

13 4231

14 56.75 1.09 (m)

15 24.80

16 28.23

17 56.05

18 11.84 0.68 (s, 3H)

19 19.38 0.98 (s, 3H)

20 36.13

21 18.77 0.89 (m)

22 33.94

23 26.08

24 45.83 0.93 (m)

25 29.18

26 19.80 0.84 (m)

27 19.02 0.80 (m)

28 23.06

29 11.96 0.82 (m)

I 180 -

2' 34.28 2.31 (m) H-C(3")
3 25.62 1.28 (m) H-C(2")
g 29.28

5' 29.47

6' 29.51

7' 29.62

8 27.16

9 130.16 5.36 (m)

10" 130.21 5.36 (m)

(Contd.)
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Supplementary Table 1 — 'H- and "C-NMR, and "H, "H- COSY Data of isolated sitosteryl oleate (1) in CDCl; (8 in ppm) (Contd.)

Position

I
12'
13'
14'
15'
16'
17
18'

BC-NMR
21.19
29.69
29.75
29.75
29.75
31.82
22.68
14.10

1
'H-NMR

0.89 (m)

'H, 'H-COSY

Compound Name

No.

2a

2b

2¢

2d

Supplementary Table 2 — "H- and BC-NMR, and HRMS Data of synthesised sitosteryl esters 2a, 2b, 2c, 2d, 2e, 2f, 2g,

Description
17-(5-ethyl-6- White shiny
methylheptan-2-yl)- crystals,

2,3,4,7,8,9,10,11,12,13,
14,15,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-
3-yl acetate

yield: 59%

17-(5-ethyl-6-
methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,1
5,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-
3-yl propionate

White shiny
crystals,
yield: 78%

17-(5-ethyl-6-
methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,
14,15,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-
3-yl butyrate

White shiny
crystals,
yield: 76%

17-(5-ethyl-6- White shiny
methylheptan-2-yl)- crystals,
2,3,4,7,8,9,10,11,12,13,14,1 yield: 62%
5,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-

3-yl pentanoate

2h, 2i, 2j in CDCI3 (3 in ppm)
'H NMR (400MHz, CDCl3) (ppm)

0.675 (d, 3H), 0.77-0.85 (m, 10H), 0.90
(m, 1H) 0.93 (t, 5H), 1.01 (s, 6H), 1.24
(t, 3H), 1.42-1.52 (m, 6H), 1.56 (s, 3H)
1.61-1.69 (m, 3H), 1.83-1.86 (m, 3H),
1.94 (s, 1H), 1.98 (s, 1H), 2.01(s, 1H),
2.24 (t, J=8Hz, 2H), 2.30 (d, J=8H,
2H), 4.62 (m,1H), 5.35 (s, 1H)

0.675 (d, 3H), 0.75-0.85 (m, 10H),
0.89-0.92 (m, 3H), 1.01 (s, 6H), 1.05-
1.27 (m, 12H), 1.42-1.57 (m, 9H),
1.83-1.86 (m, 3H), 1.94-2.01 (m, 2H),
2.26-2.31 (m, 4H), 4.56-4.63 (m, 1H),
5.36 (s, 1H)

0.67 (m, 3H), 0.75-0.85 (m, 11H),
0.90-0.95 (m, 8H), 1.01 (s, 6H), 1.13-
1.16 (m, 5H), 1.41-1.49 (m, 4H), 1.52-
1.56 (m, 3H), 1.58-1.68 (m, 5H), 1.83-
1.86 (m, 3H), 1.92-2.01 (m, 2H), 2.24
(t, 2H), 2.30 (d, 2H), 4.56-4.63 (m,
1H), 5.36 (s, 1H)

0.67 (m, 3H), 0.75-0.85 (m, 11H), 0.90
(t, 7H), 1.01 (s, 6H), 1.09-1.19 (m, SH),
1.27-1.36 (m, 4H), 1.41-1.49 (m, 4H),
1.52-1.61 (m, 7H), 1.83-1.85 (m, 3H),
1.93-2.01 (m, 2H), 2.26 (t, 2H), 2.31 (s,
2H), 4.57-4.61 (m, 1H), 5.35 (d, 1H)

3C NMR (400MHz,
CDCl;) (ppm)
11.93, 12.06, 13.72,
18.63, 18.86, 19.06,
19.11, 19.41, 19.90,
21.10, 21.17, 21.30,
23.14,25.49, 26.14,
29.00, 29.22, 31.97,
34.01, 36.68, 38.25,
42.39, 4591, 50.10,
56.00, 56.11, 56.77,
73.76, 122.66, 139.80,
173.24

11.93, 12.06, 18.86,
19.11, 19.40, 19.90,
21.11,23.14, 24.37,
25.49,26.14,27.87,
28.01, 28.32,29.22,
31.94,34.01,36.24,
36.68, 37.08, 38.23,
39.80, 40.59, 42.39,
45.91, 50.10, 51.31,
56.11,56.77, 73.83,
122.66, 139.81,
174.04

11.94, 12.07, 18.86,
19.11, 19.41, 19.91,
21.10, 23.13, 24.37,
25.50, 26.11, 27.90,
28.33,29.20, 31.93,
34.00, 36.24, 36.67,
37.08, 38.24, 39.79,
40.61, 42.39, 45.89,
50.09, 51.31, 56.10,
56.76, 56.86, 73.75,
122.67, 139.79,
173.25

11.94, 12.06, 13.84,
18.86, 19.10, 19.41,
19.91, 21.10, 22.34,
23.13,24.37,26.11,
27.23,27.89, 28.33,
29.20, 31.98, 34.00,
34.53,36.24, 36.68,
37.08, 38.23, 39.79,
42.39, 45.90, 50.09,
56.10, 56.76, 73.76,
122.67, 139.80,
173.44

HRMS

calculated for
C31Hs0, [M]"
456.74, found [M]"
456.7416

calculated for
C3Hs40;, [M + Na]"
493.402, found [M +
Na]" 493.4010

calculated for
C33Hs602 [M + Na]"
507.4183, found [M
+Na]" 507.4165

calculated for
Ci4Hs30, [M + Na]”
521.43298, found [M
+Na]" 521.4268

(Contd.)
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Supplementary Table 2 — ™H- and 13C-NMR, and HRMS Data of synthesised sitosteryl esters 2a, 2b, 2c, 2d, 2e, 2f, 2g,

Compound Name

No.

2e

2f

2g

2h

17-(5-ethyl-6-
methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,
15,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-
3-yl hexanoate

17-(5-ethyl-6-
methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,
15,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-
3-yl octanoate

17-(5-ethyl-6-
methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,
15,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-
3-yl nonanoate

17-(5-ethyl-6-
methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,
15,16,17-tetradecahydro-
10,13-dimethyl-1H-
cyclopenta[a]phenanthren-
3-yl decanoate

2h, 2i, 2j in CDCI3 (& in ppm) (Contd.)
"H NMR (400MHz, CDCl;) (ppm)

Description

White shiny
crystals,
yield: 85%

White shiny
crystals,
yield: 60%

White shiny
crystals,
yield: 82%

White shiny
crystals,
yield: 85%

0.67 (m, 3H), 0.75-0.85 (m, 10H),
0.86-0.91 (m, 7H), 1.00 (s, 6H),
1.12-1.15 (m, 3H), 1.27-1.31 (m,
7H), 1.41-1.66 (m, 13H), 1.82-1.86
(m, 3H), 1.93-2.01 (m, 2H), 2.25 (t,
2H), 2.28 (d, 2H), 4.56-4.64 (m, 1H),

5.35
(d, 1H)

0.66 (m, 3H), 0.75-0.91 (m, 16H),
1.00 (s, 6H), 0.13 (m, 3H), 1.27 (t,
13H), 1.41-1.49 (m, 4H), 1.53-1.61
(m, 8H), 1.82-1.86 (m, 3H), 1.93-
2.01 (m, 2H), 2.23-2.39 (m, 4H),
4.56-4.64 (m, 1H), 5.35 (d, 1H).

0.66 (m, 3H), 0.75-0.91 (m, 17H),
1.01 (s, 6H), 1.12-1.16 (m, 3H), 1.26
(d, 14H), 1.41-1.61(m, 11H), 1.82-
1.86 (m, 3H), 1.92-2.01 (m, 2H),
2.25 (t, 2H), 2.29 (d, 2H), 4.56-4.64

(m, 1H), 5.35 (d, 1H)

0.66 (m, 3H), 0.75-0.91 (m, 17H),
1.01 (s, 6H), 1.12-1.16 (m, 3H),
1.25-1.28 (m, 17H), 1.41-1.49 (m,
3H), 1.52-1.63 (m, 7H), 1.82-1.86
(m, 3H), 1.93-2.01 (m, 3H), 2.25 (t,
2H), 2.29 (d, 2H), 4.56-4.64 (m, 1H),

5.35(d, 1H)

3C NMR (400MHz,
CDCl;) (ppm)

11.94, 12.06, 12.35,
14.03, 18.86, 19.10,
19.41, 19.91, 21.10,
21.31,22.42,23.12,
24.37,26.10, 27.89,
28.33,29.19, 31.38,
31.98, 34.00, 34.77,
36.24, 36.68, 37.07,
38.23,39.79, 42.38,
45.89, 50.08, 56.09,
56.76, 73.77 122.67,
139.79, 173.46

11.94, 12.06, 14.17,
18.86, 1 9.10, 19.41,
19.91, 21.10, 22.69,
23.12,24.37, 25.15,
26.10, 27.88, 28.33,
29.02, 29.16, 31.75,
31.93, 31.98, 34.00,
34.81, 36.24, 36.68,
37.07, 38.23, 39.79,
42.38, 45.89, 50.08,
51.31, 56.09, 56.76,
73.77, 122.67,

139.79, 173.48

11.94, 12.06, 12.12,
18.78, 18.86,19.06,
19.10, 19.41,
19.91,20.30, 21.10,
21.30,22.73, 23.13,
24.37,25.15, 25.50,
26.11,27.89, 28.33,
29.21,29.31, 31.90,
31.93,31.98, 34.81,
36.24, 36.68, 37.08,
38.23, 39.79, 42.38,
45.90, 50.09, 51.31,
56.10, 56.76, 73.35,
122.66, 139.80,
173.45

11.94, 12.06, 12.12,
12.35, 14.20, 18.86,
19.11, 19.41, 19.91,
21.10, 21.30, 22.76,
23.13,24.37, 25.16,
25.50, 26.11, 27.89,
28.33,29.20, 29.35,
29.51, 31.95, 34.00,
34.81, 36.24, 36.68,
37.08, 38.24, 39.79,
40.60, 42.39, 45.90,
50.09, 51.31, 55.99,
56.10, 56.76, 56.86,
73.75, 122.66,

139.80, 173.45

HRMS

calculated for
Cs35HgoO, [M +
Na]" 535.4490,
found [M + Na]"
535.4424

calculated for
C37HesO, [M +
Na]+ 563.4803,
found [M + Na]"
563.4767

calculated for
C3sHesO2 [M +
Na]* 577.4959,
found [M + Na]*
577.4746

calculated for
C3oHggO, [M]
568.5219, found
[M]" 568.7569

(Contd.)
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v
Supplementary Table 2 — "H- and ”C-NMR, and HRMS Data of synthesised sitosteryl esters 2a, 2b, 2c, 2d, 2e, 2f, 2g,
2h, 2i, 2j in CDCI3 (8 in ppm) (Contd.)
Compound Name Description 'HNMR (400MHz, CDCl3) (ppm) ~ "°C NMR (400MHz, HRMS
No. CDCl;) (ppm)
2i 17-(5-ethyl-6- White shiny  0.67 (m, 3H), 0.75-0.91 (m, 17H), 1.00 11.94, 12.06, 12.35,  calculated for
methylheptan-2-yl)- crystals, (s, 6H), 1.12-1.15 (m, 3H), 1.24 (m, 14.21,18.86,19.11,  CyH700, [M + Na]"
2,3,4,7,8,9,10,11,12,13,14,1 yield: 83% 20H), 1.41-1.45 (m, 4H), 1.59 (m, 6H), 19.41,19.91,20.03, 605.5272, found [M
5,16,17-tetradecahydro- 1.84 (d, 3H), 1.93-2.01 (m, 3H), 2.25  21.10,21.31,22.77,  +Na]  605.5097
10,13-dimethyl-1H- (t, 2H), 2.29 (d, 2H), 4.56-4.64 (m, 23.13, 24.37, 25.16,
cyclopenta[a]phenanthren- 1H), 5.35 (d, 1H) 26.11, 27.89, 28.33,
3-yl undecanoate 29.01, 29.20, 29.35,
29.40, 29.55, 29.64,
31.98, 33.78, 34.00,
34.81, 36.24, 36.68,
37.08, 38.24, 38.90,
39.79, 42.38, 45.89,
50.09, 51.31, 56.07,
56.76, 73.75, 122.67,
139.79
2j 17-(5-ethyl-6- White shiny  0.69 (d, 6H), 0.71-0.84 (m, 14H), 1.25 11.95,19.47,21.13,  calculated for
methylheptan-2-yl)- crystals, (m, 8H), 1.38-1.84 (m, 14H), 2.45 (t,  23.14,24.38,27.96, C;3Hs40, [M]+H

2,3,4,7,8,9,10,11,12,13,14,1 yield: 62%
5,16,17-

tetradecahydro10,13-

dimethyl-1H-

cyclopenta[a]phenanthren-

3-yl benzoate

2H), 4.8 (m, 1H), 5.37 (m, 2H), 7.26
(m, 2H), 7.43 (m, 1H), 8.05 (m, 2H)

31.96,36.74, 37.11,
38.29, 39.81, 42.40,
45.90, 50.11, 50.91,
56.77,74.71, 122.88,
128.57, 129.45,
129.63, 130.28,
133.85, 139.73,
171.97

519.419, found [M]
+H 519.1384




SRIVASTAVA et al.: ANTIPROLIFERATIVE EFFECT OF BOERHAAVIA DIFFUSA ON HUMAN GLIOBLASTOMA v

Supplementary Figures
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Fig. S1 — "HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-y1)-2,3.4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl acetate (2a).
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Fig. S2 — "HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-y1)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-

tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl propionate (2b).
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Fig. S3 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl butyrate (2c).
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Fig. S4 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl pentanoate (2d).
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Fig. S5 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl hexanoate (2¢).



X INDIAN J NAT PROD RESOUR, MARCH 2026

2(f) AC_ACBR_N8 Y IVSBRRAGR ARNNI QBRRRRARSLNSHRIBLLLISBI2RBL
AC_ACBR_N8 oA CTTTTTTTYE NN -'—'-v-i—'-v-‘—'—'——o?oo’??gigj)ddo?'dd
S v . s

e . B VAP
1

' o
L L b Ll VA

L5 e B R B B e
g ] 2  $42%3358355558509¢3
T v T L T . T T v T v T T T v T d T v T v T v T v T
70 6.5 6.0 55 5.0 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)
otgiemaier s 8 3 ¥3RE KEBERRINIIZQRLIRIINLNEISTognRY
DMC_ACBR-N8 & EI 8 FRER RRSPURBARRARAFARNRNMARARNSSZARIAD

LA B S S S S S M S S S S S S S e S R S B S EE S

T
220 210 200 150 180 170 160 150 140 130 120 110

T ————r—r—r—rTr7 T T T T
1 9 80 70 60 50 40 30 20 10 0 -10  -20
f1 (ppm)

Fig. S6 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl octanoate (2f).
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Fig. S7 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-y1)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl nonanoate (2g).
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Fig. S8 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl decanoate (2h).
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Fig. S9 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-y1)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl undecanoate (2i).
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Fig. S10 — 1HNMR spectra of newly synthesised compound. 17-(5-ethyl-6-methylheptan-2-yl)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl benzoate (2j).
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Fig. S11 — IR spectra of representative newly synthesised compound.  17-(5-ethyl-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl acetate (2a).
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Fig. S12 — IR spectra of representative newly synthesised compound.  17-(5-ethyl-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro10,13-dimethyl-1H-cyclopenta[a]phenanthren-3-yl benzoate (2j).
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Fig. S13 — Effect of sitosteryl oleate (BDPT-3) on different cell lines. Cultured cells were treated with ot without sitosteryl oleate
(BDPT-3) under different concentrations for 72h. Cell viability was analysed by MTT assay.




