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Mbstract ~ Chemical investigation of the ymt of Diegserea praseri yielded a

novel phenelié 9,10-dihydrephenmthrens derivative, designated as presarel.

The strueture of this ¢ d was settled as frem detailed chemical

ad speetrossepic inve atiens. The 2,3,1,5, ta exygenation patteran

of a 9,10-dihyirephenanthrens has not been reported previsusly.
INTRODUCTION

Diesseres prameri Prain and Burk (Diessereasess) growvs abmmdmtly in the Darjesling terei

and other Nerth Beagal regieus ia Went Iﬂdi md 1i» reperted te ssatain Diesgenin repging frem
2 te A 2'3. Bovever the oxisting eeamercial metheds fer the isslation of diesgenin wpte the
desired limit of purity fail due to the presemce af interfering eily amd waxy substanses. In the
course sf eur investigation fer mm iwproved methed for the cammercial utilisatien of diesgenin
frem D. praseri, wo have isolated a nev 9,10-dikyirephensunthrons derivative, designated as
prazerel, frew the petrolemm eother extraot of the ymms.

RERSULTS AND DISCUSSION

Praserol, cﬂllso,(u‘ 302), m.p. 144A5%, exhibited UV abesrption maxima at 218 mnd 276 m
(leg € 4,60 & A.32). Characteristic coleur resstiom vith Fe s coupléd with alkali imduced
bathechremic shift of UY abserption maxima /- 7,:;:(““"/ B 250 md 300 mm; log €A.A7
& 4,20 7 and appearamce of IR sbsorptien bsnds at 3100 md 3400 cw ! fudicated the presence of
phenolie kydrexyl greups in the melesule. This vas further cenfirmed by the sppsarmmes of twe
singlets at $6.05 and & 8,98, exchaugesble ca deuterstien in its 300 My "l MR spectrmm in
M,. The lov field valwe of eme of the phemelic kydrexyl signals indicated its hydregen
bonding to & neighbouring exygem. The ‘l NMR speetrum also exhibited signals feor three arematic
protens ( 8 6.69,1H, s, md sm AB system at & 6.71 nd $6.78, J = 7.9 Hz) and three arematic
methoxyls (53.71, §3.85 md 33.87 ). The 75.5 MHs B0 o spectrum of praserel mot enly
confirmed those features bmt alse revealed that the bemwylic protem signals at & 2.59(AH,%r,s)
were asseciated with two methylene greuwpings of the 9,10-dikydrophenamthrene nnelﬂu‘.

Pormation of a diacetyl derivative (!)’ leao_’, Bepe 128-32%, vith asetic emhydride/
prridine md dimethyl etber (3), c”lno,, vith methyl iodide/NDH in IMSO cenfirmed the presemce
of twe phenclic kydrexyl groups in praserel.
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R = H
R = Ac
t R=Me

1o =

i

The mass fragmentation pattern of praserel was met very infermative sheving only mimer
cousecutive losses of methyl /m/n : 302 (M°, Dase pesk), 287, 272 7. The dissctate exhibited
comsscutive lesses of katene frem its melecular iem /[ m/s : 386 ()(’), SAh ()(‘—\2), 30‘(!’-&,
base peak) 7.

The sbsense of any srematic proten signals beyend 5 8,00 ia 1! MR gpectrum of praserel
mggested that both C, and 05 pesitions were -nuam”‘ mi this vas further ewmtirmed by
the failare of its discetate teo wmmierge dehydregenation with DDQ in beiling bcuauo’.

Acetylation camsed the AB system of the arcmatic pretemns te meve dowmfield, vhile the
chemioal shift of the siaglet at & 6.57 moved enly aligktly wpfield, This imdicated that the
twe hydrexyl groups wvere on the same arematic ring and demse esither orths or pars eriented.
Purther, acetylation caused the deshielding of ene of the wethexyl signals by sheut 0.3 ppm.
This fs only possible if praserel is a A-methoxy-S-hydrexy-9,10-dikydre-phonmthrene derivative.
The substitutisan pattern ia ring-C sheuld, therefore, be oither 5,6~ or 5,8-didydrexy. The
5,6-dikydroxy pattern was cemfirped frem INCOMR specirwm optimised for e lemg range coupling
(3 = 7 Hs )%, cubancing particularly the S-bend eouplings in arematic systems.

A1l thess data aleag with the analysis of 300 MHs tl MR, 75.% MHs ﬁC—M (voth breadhmd
deceupled amd fully osupled snd twe dimensional heteremmelear shift cml.ﬁi-) qutru"9 of
prasersl, its diacetate and dimethyl sther finally established the substitmtisn patters in
praserel as (1). The XECOMR puloe sequence vith parawsters optimiesd for ome bend coupling as
well as leag ramge complings iu separste experiments was nsed to ebtain Rn-qoctrag. The
position of ihe Shird sromatic proton sppesring as singlet at $6.53 of the dimethkyl ether ws
alse ewtablished frem the XHOUMR (lemg-rmmge)2D-spestrum (Fig I). This pretem sxhibited lemg
range ceuplimg with the quaternary carbons st & 192,41 (ca). & 100,79 (03) md & 118,64 (c‘ .)
md the methylene carbem at § 31.32. The coerrespondisg carbom at S 105,99 showved S-bemd
coupling with the benxylic protous st H 2.49-2.358. This would be pessible enly if the thind
aromatic protem wes attached to Cl' The 2D-XHCOER spectra for lemg range couplings of prasersl
dimethyl ether (3) fs shewn fu Pig 1. In the dimethyl ether, eme of the protomated sromatic
carbons { § 121.06 ) iz ring-C shewed a S-beud sewpling with benuxylic protons indicatisg its
orthe-pasition to the bensylic growp md heuce confirming the 5,6-mbstitution pattern of thia
ring. Marther in the coupled spectra of all thess cempounds each of the bensylic carbons
showed a quarted, fine splitting of sach triplet signal, inmdicating 2-bond caupling with the
sdjaceut methylene as well as a 3-bomd soupling wvith am ertho pretom. Thes~ MMR date confirmed
the mbstitation pattern in prasercl and iis derivatives. The cemplete 13(:-&0 sssigoments mnd
various C-H cerrelsticns both i-boud smd lomg-range as expressed by compling data are showm
in Teble 1.



Teble 1. Chemical Mifts*( & ) amd coupling constents’ of praserel (1), 1ts discetate (2) and dimethyl other® (3)

Carbous

Praasre)

Praserol dissetate

Praxerel dimethyl ether

C-t
c-2
-3
C-k
C-ka
C-4b
c-5
c-6
-7
c-8
C-8a
c-9
C-10

C-10a

109.07 &t '3 = 158.2 "(;o) = 2.2

192,23 od ’J(a_) =3 %5y -2
180,87 qé 3.1(“‘.) = 4.0 ’Jm = 8.0
108,66 qd ’J(m.) = 3.5 5(1) = 1.5
119.21 4 vith f.e. ’Jm =74

119.76 4 with f.s. 3.1(3) = 746

Wo.22 m

LV YA

1123+ a4 1 = 160.0 5"(6«) =7.2
119.41 am(dr) 7 = 159.2

130.46 & 34(7) = 8.0

30.16 tq 17 = 129.8 B0y * ’Jm =49
31.22 tq 17 = 129.8 %) * 3J(a) - 49
1%,55 ¢ ’Jm = 2,0

106.76 at 1 = 158.6 ’J(w) = 3.8
192.8% od 3J(m) = k.0 "‘Jw = 3.0
140.95 o8 3 (e ) = 3.5 733y = 7.3
152,14 qd 3,:(%) =4 “:m - 2.0
117.87 & vith f.s. ’Jm . 8.0
126,88 d vith f.s ’.:(.) = 7.3
136,51 t 7’.:(7) = 8.0

181,96 44 5.1(” =110 %y = a0
121.09 ¢ 17 = 1687

12025 4t 17 = 16146 ’.1(9) =3.8
137.96 =
30.5% tq
30.25 tg ' = 130.5 ’Jm = A8

1 . 130.5 3.!(8) = 4.3

139.13 td vith f.s. 2"(10) =17.0

105,99 at 17 = 1%8.2 3.:(10) - 2.2
1AL ad 23y =309 %) = 22
180,79 o8 23 (gey = 3.3 234y = 7.7
152,01 od 33(0(.) = 3.9 "J(l) - 2.2
118,64 4t 5.1(1) = 746 ’J(m) = 1.2
126,06 4t ’Jm = 8.3 ’Jm = 1.1
1752 m
151,65 dqd ’J(m) - 4.0 ’J(a) = 9.4 2.1(7)-@.5
112,03 ¢ 17 = 158.6
121,06 am(vr) 17 « 159.9
132,99 4 %3 ) = 8.0
30.22 tq 'J = 130.0 ’Jm - 2.:(9) - 5.0
31,32 tq 19 = 129.8 "Jm & %5gy = ua
136.23 wr, »

Contd,,, (ii)
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Coatd... (i1}

Carbonn Praserel Praserol discetate Pragerol dimethyl ether
¢, 55.99 4 g = 134 55.33 q qu = 14,1 €0.69 & 4y = a2
cy-0c, 61,21 q g = 1ah 60.98 q Ly g = 1843 55.91 ¢ 13y = 1841
€, -0a 6236 4 'y = 186.7 61,34 q Ny = 1449 60,69 ¢ Y3y = 1002
Cy-00, - - 60,35 ¢ 13y = 1040
-0, - - 5%.19 ¢ L7 - 13,8
Cy-000-gty - 20.68 * q Ny = 1297 -

C-000-GL, - 20.87° q oy = 129.6 -

Cy-0c0- - 168.36" o ’J(a’) = 7.0 -

G0 - 167.71" ¢ za(m,) = 7.0 -

“Chomical shifts in pm downfield frem THS;

©mbrevistions s f.5. = fine splittings
s = singlet; d = deublet; ¢ = triplet;
m = mmltiplets br = brosd; § = quartet;
’Yﬂun are interchamgeable

»
constant values (.h Ks)

The multiplicity in the ceupled specirwm ia given with the ceupling
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EXPERIMENTAL

Mps are wacorrected. UV spectra were recorded in 995 EtON, IR epectra in XBr discs. ll NR
spectra were recerded in cnc13 using ™S as internal standerd at 300 MHs. 1’0 NR spectra were
recerded on Bruker MM-300 L instrument with sm ASPECT-3000 cemputer at 75,3 MHx in CDCL,
(referemcing vas dene vith QCI’ = 77.0 ). NS were recerded with a direct inlet system at
70 eV. XHCORR spectra were recorded using the following pulse sequence suggested by Bax and
)lmisa,

18 = Dec.ott - 90° - Df - -D§ -D3-90° - - CPD Dec.

Bgunm - 180° - 90° -DA - FID
wvith D1=2,0-2.5 sec., D3,DA=0,0037 sec., #,002 see for i-bend (H couplings; 0.07 wec., 0.0k sec.
for lemg ramge couplings eptimised for J = 7 Hs,

Isclation of praserel : Petrelews ether extract of yams of Dicscorea praseri yielded a red gummy
residue which upom chromategraphie purification over silica gel gave praserol (1). Praserol
crystallised as colourless needles, m.p. 144-A5%, [OCJD 0.0° ((3013); 1 4 (Z-u in wm) 1 276
(1eg€4.32)s TR ($___ in am™') 1 3400, 3100, 1590, 850, 820; ‘W RAX ( & ) 1 2.59 (AH,br,s, CH, of
Cy & clo); 3.71, 3,83 & 3.87 ( each 38, s, (e at C,, C, & & )1 6.69 (18, s, C,-H)s 6.71 & 6.78
(each 18, 4,7 = 7.9 Hs, C,-H sd C,-X respectively); 6.05 (1H, s, D0 exch, °6"') & 8.98

(1m, », D20 exch, Hydregem—-beunded c,-(l ).
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Acetylation of Praserol (1) Prasercl was scetylated with Ao ﬁﬂyridin‘ in the umial masmer te
sive 2 (988 yield), whieh erystallised frem CHCL,MeCN, w.p. 123-52‘c. WA, =) a8
( leg € 4239 ). n(-i_“ "1 ) 1 1760 & 1220 (Oae), 1585, 850 &k 830. MR (5 ) 1 2.18 &
2,20 (each M, s, O )1 2.59 (AN, br-s, O, of Cy md Co)s 3.42, 3.82 md 3.85 (emeh 3,
», -0CH, M 6% (u,.,c-a); 7.00 & 7.09 ( na 1, 4, J = 8.1 Hs, G-X md C -0 ),

Methylation of Praserel (1) : Compormd 1 (A0 mg) in INSO (2 1) vas treated with 1 ml Nel mmd
0.3 ml of 1{N) X0H for A days at reem temperature. The mixture wvas then peured inte ice-water
md extracted with ether and vashed with dil. ECl and finally vith celd water. The ether layer
vas dried and the solvest removed te give residwe 3 (30 mg, 795 yield). The IR spesirum of 3
showed complote disappearmoe of hydrexylic bamd. IR (5 __ in aa™' ) & 1395, 850, 830.

2 em (8) 1 2.49-2.38 (\B,bry,CH, of Cy md C,0)s 3o%, 3.72 & 3.80 ( ench 38, s, -0G);
3.82 (64,8, tn-ogs); 6.53 (1#, o, °1"‘)’ 6471 & 6.8% (each 1M, &, J = 8.1 Ks, CE& Cyi)s

Molknowledgement ¢t Aathers thamk C.S.I,R., New Delhi, India, fer finmmcial assistmcs smd to
R.8.1.C. (C D K I), lucknew, India, for mass spectral smalysis.
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