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Abstract - A new spermidine alkaloid, named cappuridisine, has been isclated [rom

the root bark of Capparis decidua and its structure was eluciated by speetral

studics,

Cappris decidua (Forssk.) Edgew (Capparidaceae) is one of the common shrubs of the arid plains

of Pakistanl. Its roots have long been known in the oriental medicinez. The crude drug has been

used as a laxative, antidote of poison, anthelmintic and is the treatment of cardiac troubles, boils

and toothache., The bark is reported to the used as cure for asthma, inflammation and gout3’4.

Some species of Capparis have been investigated chemically and the isclation of stachydrine,

s-carotene, B&-sitosterol, rutin, isothiocyanate glucesides, hydrocarbons and fatty acids hes been
5-10

reported . The present communication reports the isolation and structure elucidation of o new

spermidine alkaloid, named as capparidisine, from the revot bark ol Capparis decidua,

Repeated silica gel column chromatography of the alkaloidal material from the dried root bark led to
the isolation of pure crystalline capparidisine (1), mp 180-1B1°C. It gave a positive test for phenol
with ferric chloride reagent. According to the high resolution mass spectrum, which showed molccular
ion peak at m/z 495.2369, this compound as & molecular formula CZ?HBBNSOB' The uv spectrum
showed maxima at 220 (log e 2.69), 283 (log ¢ 2.79) and a shoulder at 310 nm, which are similar

Lo codonocarpinell. The ir spectrum cxhibits bands at 3400 (br, OH, NH), 1660 (« B -unsat,

1

amide) and 1610 em ~ (aromatic ring. C=C).
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Acetylation of capparidisine yielded a crystalline diacetate (I1) mp 230°C, which showed molecular

ion peak at m/z (579.2589) corresponding to the formula C31H3,?I\3308 (Cale. 579.2580). Its ir
1

spectrum revealed bands at 1763 (phenolic acetate) and 1660 cm-1 (amide). The

and 3¢ nmr (25.1 MHz) spectra of capparidisine diacetate in DMSO-d

H-nmr (300 MHz)
g Showed doubling of several
signals which is due to the slowly interconverting E and Z isomers with regards to amide bond.

This phenomenon has heen reported earlier in amide512‘13

and also observed by us in cadabicine,
another spermidine alkaloid isolated from Cadaba forinosal4. Thus the 1H-nmr spectrum of 11
showed two singlets at 51.69 and 1.98, together integrating for 3H, due to the N—CO_QH3 group. A
singlet at &2.50 (3H) is attributed to the phenolic acetate protons. The multiplets appearing
between §1,23-1.69 (6H) and §3.13-3.60 (8H) are assigned to three methylene group adjacent to
other methylenes and four mehtylens groups adjacent to nitrogen atoms respectively. The presence
of two methoxy groups in the alkaloid is revealed by two singlets at §3.77 {3H) and 3.80 (3H).
Four doublets at §5.84, 660, 7.18 and 7.50 {1H each, J = 15.5Hz) indicate the presence of four
olefinic protons of two trans cinnamic acid moieties., A doublet at §6.35 (J = 2.8Hz) arises from
H-27 with meta coupling only. In addition, there are three doublets ot § 7.19, 7.24 and 7.97 (each
iH, J = 8.5Hz) exhibiting only ortho coupling. They are assigned to H-25, H-28 and H-29 respec-
tively. The H-24 gives rise to a double doublet at §7.38 with anortho (J = 8.5Hz) and a meta
coupling (J = 2.8 Hz). These signals show that the two methoxy groups are attached in ortho
position at €-4 and C-5. The assignments have been confirmed with the 2D correlation of proton
shifts through a COS8Y-45 experiment as well as as through a two dimensionzl J resolved pmr

spectrum. The 13C—nmr (table 1) and the mass spectrum (Figure 1) also support the proposed
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structure 1 for capparidisine. The presence of the spermidine moiety in capparidisine is indicated
by the lH—nmr’ and 130—nmr spectra which clearly show the presence of seven methylene groups
four of which are adjacent to nitrogen. The chemical shifts of the methylene protons and carbons
are very near those observed in cadabicine, the structure of which has been proved through
x-ray crystallographic studieslq. The mass spectral fragmentation pattern also supports the presence
of spermidine moiely in capparidisine. The occurrence of spermidine alkaloid in capparis decidua is
interesting from the chemotaxonomical point of view also because this ciass of alkaloids have
already been isolated from cadaba“, a genus belenging to the same family (capparidaceae) as weli
as in Codonocarpus, a genus belonging to a taxonomically closely related family(Cruciferae). The
mass spectrum f{ragmentation shows that the spermidine moiety is joined with the rest of the
molecule in the manner shown in structure I. The alternative structure with opposite attachment of

the spermidine can therefore be ruled out.

Table 1: 1'BC—NI\‘IR chemical shift of 1]

Corbon Ng. ppm Carbon No. ppm
t 151.80 20 164.55/164.787°¢
3 15572 21 124.67/124.807
4 148.65° 29 138.00/138.16 P
5 148.71% 23 13249
5 134.56 24 123.79
7 137.81° 25 110.52
3 125.22/125. 45" 26 143,46
4 164.67° 27 122.1‘3
11 47.79 28 123,60
12 27.01 29 129.30
1 38.33 0COCH, 168.53
1 37.98/38.27° ucoci, 215
i 27.64/27.77" RCOCH, 169 13
i7 46.11/26.52 NCOCH, 21.25
1% 47.49 oc, 56.79
ocH, 55.15

a.b.c = assignment may be reversed.

+ = uoubling of peaks due to the presence of isomers.
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Mol. formula
[CyrHaN,0c]
[C

+
26H315305!

+
L[CygHagN30,)

+
LCypHypN,0g)

+
[Coply7NOg]

L
[CygH 4061

+
[CygH 504!

.
[CH gNO,]

N
[C14H17N04]

+
[C; H N0,
+
[CIZHISNOZJ

L
[CyyH605!

"
J
[CllHIINOZ]

+
[CIOHQNOZJ

N
[€10M4092]
.
[CQHTNOQJ
+
LCgH(0,]

+
[CBHGO]

— 3018 —

Rel.lntens,
3.0
256.7

29.8

64.1

7.2

7.2
13.4
100.0
53.8

45.3




— 6108 —

snoydiowe U¥ se paulB}qo SBm 31BISOBID Syl “Jalem Jo uonippe ug -sanjedsdws) jusique s jydruasac

1day uayl pur Bummdem yum (JU ' 0:¢ 1) NQH‘EQ - ozav ur paalossip sem (Jw ¢z) suisiprarde)

{(I1) =3s39081q autsiprasdde)

“(str0- 81t ‘0%0%3) 1zp0-e1T c2og0 op1 o%uba) teeorevr ‘(arvo-1er Contmby
16807197 “(0890°297 209TH"% ) eroo-zor “cegoo ezt Con®u®Tn) vson-cL1 t(eszovesr Con'lu''o)
20007681 “(6z80°061 ‘F0%Tu'To) ss00 06T “(ov60-g0z Cont'm®TD) speoccoz t(sseoeoz Fon''n'toy
per0's0z ‘C2erreoz TontTHTR o) catireor cereitacz Fon®TuSTo) pzerazz erotvesz Fo?Tnoy
geor 962 *(ov60-z08 20 u"0) toso-zee c(asor-or YontTH"%5) oot iee c(1zeT-96e Y0Pn"PHCn)
zosT-oee  ‘(261z ecr TotN%tR%%0)  zizoeer  t(eszzieor S0 N'PHY%0)  veezewb  c(gcezicer
ot L) gagr g6y “(aop "pores) punog zjw SN 10534 YSty c1x9y o0s syeed 1 pue An Jog

(Deulsipliedde) Jo vieg [ed1oedg

“aseyd sjrqow se (g:4) OCH-HOPW Sulsn (Uwniod §1-J¥)

“Cun-nooW-Y1oHD o8 eows) aed 2°1'1 uo payosyd

9T1dH @seud asJaasld se [[am Se (7°0:8°T:8
sem aurstpaedden pajeiest 8yl Jo Aynand ayl "Dor81-087 duw ‘syeisAJo paanooo weado Y31 jo waoj
a3yl ur proeyre aind pap[alA 24NIXIW J9)BM-2U0IR0R YlIM IO [OUBUlSW UM UOTIBSI[BISAJD [BUOTIORI]
‘oustpraeddes paysruany (Z : 8T : 0R) EHN THOBI :9131-13 yim  uomin[g 28 e2IlIs Jo gwn[od
e uo paydedSoirwoayd sem )] “[ELIRIBW [BPIC|EMIE 9pPNJD USIMO[[BA ' piatd o) adnssaad psonped aspun

pojerodens Sem J00d1X2 813}1;) ay) woaj juaafos oI ' Apaiwadag €

IDJHD WM p3IPeaIXe pue (0°6 HA)
fUN yim poigiseq sem Iake[ snoanbe sy, 'oZH pue 9yQld cjur paucniiaed sem 10BJA1XS DIOYOd[B JO

uoneaodeas UD pauIRIqe aNPISad 3yl “HOMH YlIM PjOBAIXd SEM BOpPIOap ) JO 3deq 100d Pa[Iw pug patadg

uonRIOS]

‘waysAs aomndwod fg/1T 40d Uim perdnod asipwodjosds
seu Jursnooj s[anop gig LVW ueduuly B uo papJoosa adam pajoads ssew AUl CZHW T°6T 18

9

1519wol109dg 00T WM ® Ylm P-OSHA Ul papdoosd aJom (ouyde uids peijed pue pusgq peoaq) awu-g,

1
9y) SBAJIBUM ‘paupus}s [BuJeiuUl ue sB QI Buisn Jsjpwoldldosdg pof WV deqnag e Yum r“']p-()sw(}
UL POpIODAL DI8M JWU-H syl -Jdarowodioadg [-yyI-0oseP B uo OSIp JgY Ul PAUUBDS aJam RIloeds

a1 ayf -Jsismodioedg prooiydedn gpZ-o0 NZPRMIYS B UM HOAW Ul padnssaw 2Jaam Bloads an syJ

TVINIWIHAdXH

SBEL 'Z{ ON 'EZ [0A 'SITDADO¥ILIIH



solid. It was recrystallised from methancl. The colourless crystals melted at 290°C. uv: Amax204

(loge , 3.10), 275.9 {(log =, 3.25) and 310 (shoulder) nm. ir: “max”ﬁs (phenolic acetate), 1660

(amide). ‘H-nmr see text, L13C-nmr see table 1. MS: mfz 579.2589 (M, calc. 579.2580), 537.2453

2 26H31N395

cale.465.2263), 435.2125 (C25H29N304, cale.435.2157), 396.1343 (C21H20N206, cale,396.1321), 367.1049

(CZDHITNOB‘ cale.367.1055), 352.0954 (CZOHIBOS’ cale.352.0946), 296.1057 {C18H1604’ calc.296.1048),

277‘1317(CI4H19N04 cale. 277.1313) 263.1140 (C14H17NO4, calc. 263.1157), 205.0744 (C11H11N03’

cale. 205.0738), 203.0957 (Cl‘ZHlSNOZ’ cale. 203.0946), 190.0656 (CllHIBOB’ cale.190.0629), 189.0758

(C11H11N02, cale. 189.0789), 175.0673 (CngNOZ, cale, 175.0633), 162.0660 (CIUHIOOZ’ cale. 162.

0680), 161.04%4 (CSHTNOZ’ cale. 161.0476), 146.0373 (CQH cale. 146.0367), 118.0403 (CBHGO’

(M -CH,=C=0, cale. 537, 2486) 494.2275 (M+-CH2:C=O=CH3CO, cale. 494.2275), 465.2251 (C

%2
calc. 118.0418).
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