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Abstract — The structure of sylvaune (1). a new alkamude from Piper svitaticum, has been clucxdated
from spectroncopec studics, chermucal reactions and correlation with compounds of known structures

The genus Piper has attracted considerable interest
in recent years because of its reputation for produc-
1ng a number of physiologically active compounds.’
Among these mention may be made of the pipen-
dine amudes ¢.g. piperine.! lignans such as cube.
bin’ and sesamin.* flavones and chakones like
4’ 7-dimethoxy-S-hydroxyflavone* and flavoka-
wain® and N-pyrrolidinyl-eicosa-rrans-2-1rans-4-
dienamide .’

Exhaustive studies on the petrol (b.p. 60-80")
extract of the seeds of Piper svivaticum, one of the
forty-five Piper species indigenous to India, resulted
in the isolation and structure elaboration of a new
alkamde. sylvatine, in addition to the 4°.7-di-
methoxy-S-hydroxyflavone (2).

Sylvatine (1) C,,H;;NO, (M* 38)), mp. 112,
(a]i} = 0° (FTOH) showed ultraviolet absorption
(ALSY: 304-S and 259 nm (loge: 3:97 and 469 re-
spectively)] charactenstic of a conjugated dienone
system.® The IR spectrum indicated the presence
of an >
substituted a.8-unsaturated amude® (1603cm '), a
transconfiguration® of the double bond conpugated
with the amude (O (strong single peak at 1000cm ')
and a methylenedioxy group (922cm '). The 60
MHz NMR spectrum studied in CDCl, showed the
(‘U,)
CH,
at 5§0-90(6H.d. J — 6 Hz) and cight methylene pro-
tons at 8 1:36 (s). The sccondary amide proton

(>Nu) merged with those of the methylenedioxy

resulting in a singlet (3H) at 8 $-91. The two proton
tnplet at 8 3-15 was assigned to the methylene pro-

NH function (3279 cm ') typical of a mono-

presence of a gem-dimethyl group (-—(‘H<

ton adjacent to the amide nitrogen ( ¢ NH—
1
0
CH; - ). The allylmethylene and the methine proton
appeared at 8 2-29 (SH.m) while the aromatk
protons resonated at 8 6-74 as a singlet (3H), similar
to the aromatic signals of piperidine' (3) and the
amide' ().
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Hydrogenatuon of sylvatine with Adams catalyst
in spectral akohol afforded its hexahydrodenvative
(5). C3HuNO, (M" 189), m.p. 84°. The ultraviolet
absorption spectrum of the reduced product (AT
233 and 285 -Snam (log «: 3-88 and 3 K1 respectively))
was comparable to that of methylenedioxybenzene !
(AZL:: 232 and 283 nm (loge: 390 and 3:92 re-
spectively)). The IR spectrum lacked the oletink
absorption at 1603cm ' discerruble in the IR spec-
trum of the parent compound. The 60 MHz NMR
spectrum of hexahydrosylvatine. studied in CIXCI,.
was akin to that of sylvatine except for the dis-
appearance of the olefinic signals at 8 $-65 (2H, s),
86:05(3H.m)and 8 688 (1 H. s) and the appearance
of twenty methylene protons at 8 125 (broad
singlet). The —N—CH, protoas appcared at
8 3-08 (2H. 1). the benzyhc protons at 8 2-46 (2H. m)
and those for keto-methylene merged with the
methine proton resuhting 1in a multiplet (3H) at
8212
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Prolonged hydrolysis of hexahydrosylvatine (5)
0 a sealed tube with akcoholic hydrochlone acud
yickded tetrahydropipenc acid (6) charactensed
from m.p.. mm.p. determination. co TL.C beha
""""" and supenmposable JR specira with an
authentic sample. This not only confirmed the
presence of an amide hnkage but alwo proved the
presence of a tetrahydropipenc acid (6) mosety In
hexahydrosylvatine () and hence of pipenc acd
(M unitin sylvatine (1)
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wentified as its methylester, C.H,,0, (M* 144)
from G1.C and mass spectral investigations. Based
on these spectral and chemical evidences the struc-
ture of sylvatine has been scttled as 10-methyl-S-
undecenamade of pipenc acud (1)

The 70 ¢.v. mass spectrum of sylvatine rendered
diagnostic peaks at m/e 383 (M*), 312, 201, 173,
172 and 71 all of which are consistent with the
proposed structure (1). The genesis of these peaks
can be readily rationalised as shown:

m' 383

<

mle 20!

Of the three olefinic double bonds present in the
parent compound two are incorporated in the
pipenc acid mosety. The third ethylenic bond was
shown to be 1solated and 1t readily formed a mono-
cpoxide, CiH,NOL(M* 399) dunng the controllked
cpoxidation of sylvatine with m-chloroperbenzoic
acdd In order to ascertain the location of this
double bond the compound was oxidised with
potassium meta-penodate and potassium perman-
ganate to S-methylhexanox acid (8 which was
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The m.ps were determuned 1n a Kofler block and are
uncorrected The UV absorption spectra were measured
with a Beckman DK-2 spectrophotometer and a Carl
Zewss Limvensal spectrometer uung 95% aldehyde-free
E1OH, and the IR spectra with a Perkin: Elmer Infracord
Spectrophotometer 1n Nupol mull The NMR spectra
were recorded with a Vanan A-60D) instrument with
TMS as the intermal standard. Preparative T1.C was
carned out with silica gel G as adwrbent. the developing
system being petrol cther glacial ACOH (80 20 1 Sv/v)
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Sylvatine. a new alkamude from Piper svhiaticum Roab (Piperucear)

The spots were detected with wdine vapour The analyt-
cal samples were routinely dned 1n vacwo at 0% over PO,
for 24 hr unbess otherwise stated The wlvents were dned
over Na, S0,

Isolation of svlvatine At died and finely pulvenzed
seeds of Piper srlvaticum Roxb (500 g) were exhaustively
extracted (32 hr) wath petrol (b p 60-807) 1n a Soxhlet
apparatus Removal of the swivent left a gummy mass
which was subgected to column chromatography over
silica gel (300 g) The column was cluted with wolvents of
increaving polanty uung petrod (b p 60-R0D. petrol
henzene muxture In varying  proportions,  benzene.
benzenc-chkroform austure of different compositions and
chloroform  The benzene-chloroform 13 1) eluates fur
nished sylvatine. C, H,,NO, (M* 18%) Repeated crystal
hsation from petrol-benzene (3 1) yickded pure syl atine
in form of white flakes. mp 11Y (yockd 0 O4%) R, 072
developing system FtOH FtOAC (1 3] and (o]} - O°
(C.HOH)Y (Found €721 M. 8T O 1262 N T 71
CHGNO, requires C0 "C19 M 862 O, 124V N
LN ]

Catahvtic Avdrogenationof sshatine to hexahvdrosvilvatine

Sylvatine {300 mg) was dissodved 1n 94% aldehyde - free
FLOH (20 mD) and magnetscally stirred for 3 hr in an atmo
sphere of H, 1n presence of PO, (10 mg). prereduced with
H, The H, uptake corresponded to ¥ mole-cquiv per
moke of sylvatine The cthanolic soln was then filtered
from the catalyst The filtrate. on removal of the solvent
under reduced pressure. furmished a colouriess ol ("8 mg)
Hexhydrosyhvatine. O, H L, NO, (M 189) thus odtained.
crystallised from petrod-benzene (3 1) as white needles.,
mp K4 (bFound C. "398 H. 99 0. 1290 N 73
CHWGNO, requires O T404, H 1002, O 12 W4 N
L)

Acid kvdrolysis of hexahvdrossivatine to tetrahydropiperc
actd

A mirture of hexahydrosyivatine (200 mg). 10N HC|
(10 mbh and FtOH (10 ml) was taken 1n a hard glass tube
which was evacuated and sealed The contents of the
tube were heated 1n an od bath at 120 12¢° for 36 hr The
products were extracted with ether (4 « 2Sml) The cther
catract was washed with NaHC O, aq The resuling
agqucous extract was acxdified with dil HCI and then ex-
tracted with cther (4 - 29ml) The ether extract was
washed with water, dned and cvaporated to dryness when
4 reddish semr sobd ressduc (80 mg) was obtaned which
could not be crystalised This product was sdentified as
tetrahydropipernc acrd. C H,,0, (M* 222) from its mass
spectral fragmentabon pattem. co 11 C behaviour and
supenmposable IR spectra with an authentx sample

Lpoudation of sslvatine

Sylvatine (10 mg) dosolved 1n dichloromethane (10 ml)
was treated with a molar proportson of m-chlotoperben
roec md (S 2 mg) in dichloromethane (7 ml) The maxture
was keft for 7Thr Fxcess mchloroperbenzo acsd was
decompored with $% Na SO, and the soin was washed
with water uatil Na,S$0), was removed (ull negalive with
starch-wodsde paper) The organx layer was then washed
with 10% NaHC ), aq to remove m-chlorobenzox acsd
and dned Removal of the wlvent afforded an od which
wolhfied on keeping The Latter analysed foe O, H,NO,

979

(M* 39) (Found (. 7220, H. 83, 0O, 1608 N, 160
CoHuNO, requires €. 7218, H. 827, O, 16 04, N,
141%)

Oudation of svitatine with potassium meta-penodate
and polassium permanaganale

The stock soln used was prepared by dissolving potas.
wum metapenodate (0 4¢g) and KMn(), (001 g) in dis
tlled water (100 ml) with shght warmung A muxture of
sylvatine (100 mg). ¢ BuOH (22 mD), oxsdrung stock wln
(S mh and distilbed water (10 mD) was brought to approa-
mately pH 8-9 by additron of powdered K, ), and stirred
fix 19 bt The resulting misture was acsdified with & drop
of 105 H,S0, and then treated with NaH SO, to conven
the cxcess penodate nto 1; and then to wodsde The dark
red colouration that formed nitally soon diappcared
and the soln became completely colourtess The soin was
then made alkaline with ¢5% KOH aq. the 1 BUOH was
distilled off under reduced pressure and the remaining
win was acndified and catracted with cther (- 2 mb
The cther extract was dned On removal of the solvent
pale ycllow o1l was obtained The resulting otl was found
to be a mixture from whach S methyiberanox acwd was
scparated by preparative T1LC [developing system-
petrol ether glacial AcOH (80 20 1 ), spraying re-
agent =0 2¢g Rhodamine 6 (5 1n akcobol (100 mh] This
acd was converted to its methy! ester by treatment with
diazomethane The latter (1 ul) was then inpected to the
polycster column. the temp being mauntained at 150° N,
was used as the carner gas An wdental capenment was
run with the authentxc methylester of S-mcthylhcxanos
acd IThe unhnown compound and the standard sample
exhibited the same retention time of 1 Cmun thereby
confirmung their wdentities
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