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Abstract-Three new steroidal alkaloids have been obtained from &uus pnprba Schneider These are 
(-)-cyclobuxupalme-C (IV), (+)-cyclopapllosme-D (VII) and (+)-buxamme-C (IX) A known alkaloid also 
present 1s desoxy-16-buxldlenme (X) 

INTRODUCTION 

PLANTS of the genus Buxus (Buxaceae) are a rich source of steroldal alkaloids l Smce 
Brown and Kupchan estabhshed the structure of cyclobuxme-D (I),2 isolated from B 
sempervlrens L , several Buxus species have been characterized It IS noteworthy that 
except for Irehme,3 which IS a 3fl-hydroxy-20a-dlmethylammo-As-pregnene, Buxus al- 
kalolds can be divided mto two groups, namely derlvatlves of cycle-9fi, I9-pregnane-5a (II), 
and derlvatlves of ubeo-9( 10 + I9)-pregnane-5a (III) 4 
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’ (a1 CERNY, V and &RM, F (1967) The Alkalords (MANSKE, R H F , ed ), Vol 9, p 375, Academrc Press, 
New York, (b) BROWN, JR, K S (1970) m Chemrstry of the Alkalords (PELLETIER, S W , ed ), p 631, 
Van Nostrand-Reinhold, New York, (c) GOUTAREL, R (1971) m Speczalrst Perzodrcal Reports The 
Alkaloids, Vol 1, p 407, The Chemical Society (London), London, (1972) tbld Vol 2, p 266 

* I% OWN. JR. K S and KUPCHA-,. S M (1962) J Am Chem Sot 84,4590,4592 
3 VOTICK~, Z’ and TOMKO, J (1365j Co11 Czech. Chem Common 30,348 
4 (a) HERLEM-GAULIER, D , KHOUNG-HUU-LAIN& F , STANISLAS, E and GOUTAREL, R (1965) Bull Sot 

Chrm Fr 657, (b) NAKANO, T and TERAO, S (1965) J Chem Sot 4512. 
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As part of a study of the medlcrnal plants of Paklstdn, we had occasion to look at the 
alkaloids of B pupzllosa Schnetder ’ In the course of these Investlgdtlons several alk‘jlords 
were Iqolated,6 ’ and hereln we report the structures of three new dlkalolds 

RESULTS 

The first alkaloid, (-)-cyclobuxupahne-C (IV), C27H46N2r showed IR bands at 3330 
cm-’ (N-H) and 1645 cm-’ (C-C) The NMR spectrum of the alkaloid contamed ?lgndl\ 
for four C-methyl smglets at 60 70 (3H), 0 74 (3H) and 0 95 (6H), a seconddry C,,-methyl 
doublet centered at SO 83 (.I 6 Hz), and a dlmethylammo and an N-methq1 singlet at &2 20 
(6H) and 2 38 (3H), respectively A broad absorption was also present dt 65 30 (2H) dttn- 
butable to the vmyhc hydrogens of a dlsubstltuted double bond Sa * ’ 

(ITI R = H 
(Y) R=Ac 

The MS of cyclobuxupalme-C (IV) exhlblted a parent peak nrje 398 15) for the formula 
C27H46N2r and a base peak /lr/e 72 correspondmg to the fragment Me --CH=N+ (Me), 
thus mdlcatlng that the dlmethyiammo group IS located at C,, I” 

The alkaloid could be reddlly acetylated to N-acetylcyctobuxupdhne-C (Vi, CzBHfRN20 
More slgmficant was the hydrogendtlon of IV with Ad,ims catdlyqt v.hIch g&~ve rise to 
crystalhne (A-)-dlhydrocyclobuItupallne-C (VI), C27H4HN2, which showed no c~pnals for 
vlnyltc protons m the NM R spectrum A salient feature of the spectrum ‘I+X nn +I B s; stem 
centred at SO 25 and 0 50 (Jgem = = 5 Hz) due to the cyclopropyl methylenc The bh‘inge 111 the 
sign of the specific rotatfon upon hydrogenation IS consonant with the presence ofd C-h(7) 
double bond m a Buxus alkaloid 4a.R ” Comparison (TLC, IR and NMR spectr,]) of ( f-)- 
dihydrocyclobuxupahne-C with the known alkaloid (-t-)-cvcloprotc,huxine-C (VI )‘I- ’ ’ 
showed the tuo materials to be Identical, so that structure IV can be assIgned to cyclo- 
buxupahne-C 

’ STEWART, R R (19%) Pak J Forertry 8, 62 
6 IKRAM, M , MIANA, G A and MAHMCJD, F (1968) Pah J Scl Ind Res 11, 253, (1969) Clfetrl AbJtr 

71, 779b 
’ IKRAM, M , MIANA, G A. SULTANA, F and MAHMUD, F (1968) Pak J Srr Itrd Rer 11, 488, (1969) 

Chem Abrtr 71, 88432s 
a KHIJOVG-H~JWLAINE, F , MACIDALFIYF, M J , BISSET, N G and GOUTAK~L, R (1966) RI& %c C/W? 

Fr 758 
’ NAKANO, T and TERAO, S (1964) Tetrahedron Letterr 1035, 1045 

” DOLFJS, I4 , HAYS V, VOTICKY, Z and TOMKO, J (1965) CON Czerh CI~enz Con~num 30, 2869 
I‘ CALAME, J P and ARI~O~VI, D (1964) C/umtu 18, 185 
” KHUONG-HUU, F , PARIS R , RAIAFINDRAMBAO, R , CA\!-, A and GOU~AR~ 1, R (1971) Corr1p1 Rend 

273C, 558 
I3 We wish to thank Professor R GOUTAREL, CNRS, Glf-sur-Yvette, for a generot)\ gift of cyLloproto- 

buxrne-C and desoxy-16-buxldlenme 
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The second new alkalotd, (-t)-cyclopaprlosme-D (VII), &H,,N,O, showed IR ab- 
sorptton bands for O-H and N-H at 3380 (broad) and 3300 (sharp) cm-‘, respectrvely In 
the NMR spectrum, there were stgnals for three tertrary C-methyl groups as smglets at 
60 98 (3H) and 1.15 (6H), one secondary CZ1 -methyl group at 61 08 (3H. d, J 5 Hz), two 
N-methyl groups at 82 41 and 2 50, an A B system due to the methylene protons of a hydroxy- 
methyl functton at S4 12 and 4 72 (2H, dd, J,,, 10 Hz), and another A B system correspond- 
rng to the cyclopropyl methviene protons at 60 30 and 0 72 (2H, dd, JEc,, 4 Hz) 

(Vc) f?,=H. RZ=R3=Me 
[YIrC) R, =R,=H. RZ=CH20H 
(YIII) R, = Rs = AC, R2 = CH,OAc 

The MS of cyclopaptlosme-D (VII) showed a molecular Ion m/e 402 (5), and an m/e 58 
(100) ton correspondmg to the fragment Me-CH=N+H-Me Acetylatlon furrushed N,N,O- 
trracetylcyclopapdosme-D (VIII), C32H52N204r whose IR spectrum contamed strong bands 
at 1630 (amrde C=O) and 1730 cm-r (ester C=O), and no N-H absorptron The NMR 
spectrum of VIII showed srnglets for three acetyl groups at 61 97, 2 02 and 2 06 The AB 
system that had orrgmally been at 64 12 and 4 72 m cyclopaprlosme-D was now shtfted 
downfield to 84 58 and 5 00, thus mdrcatmg that the hydroxymethyl group m the alkaloid IS 
sttuated at C, 4 9 

Two secondary mtrogen functrons are present, one at CJ and the other at CZo, and the 
cyclopropnne methylene must brrdge Cg and C ,0 as found m cyciobuxupalme (IV), and m 
several other alkaloids of the Buxaceae It follows that cyclopaprlosme-D must be VII 

The thtrd new alkalotd IS (+)-buxamme-C (IX), C27H46NZ, whose UV spectrum. 
hEroH 228sh 235, 243 and 252 nm (log E 3 95, 4 12, 4 17 and 3 96) IS charactertstrc of an max . , 
abeo-9(10 + 19)-drene system *4-17 Thus spectrum IS, m fact, close to that of the well 
charactertzed alkalord desoxy-16-buxtdtenme (X), l2 hKatH 238, 246 and 254 nm, whtch we 
have also found m B papdlosa I3 Furthermore, the IR spectrum of buxamme-C (IX) 
showed IR bands at 1640, 1605 and 975 cm-‘, attrrbutable to a heteroannular dtene I* l9 

The NMR spectrum of buxamme-C (IX) mcluded srgnals for four tertrary C-methyl 
groups as smglets at 60 70, 0 73, 0 75 and 1 02, one secondary C, ,-methyl group at 60 85 
(3H, d, J 6 Hz), one dtmethylammo group as a singlet at 62 20, one N-methyl group as a 
smglet at 62 47, and finally two vmyhc protons as two peaks-one at 65 97 (lH, broad s), 
and the other at 65 52 (IH, m)-a sphttmg pattern characterrsttc of a heteroannular drene 
system I8 

I4 KUPCHAN, S M and ASEXJN, W L (1964) Tetrahedron Letters 3145 
Is PUCKER, R T , SIM, G A, ABUSHANAB, E and KUPCHAN, S M (1966) Tetrahedron Letters 3815 
I6 STAUFFACHFR, D (1964) Helv Chum Acta 47, 968 
I’ CALAME, J P (1965) Doctoral Dlssertatlon, E T H , Zurtch 
‘e KUPCHAN, S M , KENNEDY, R MI SCHLEIGH, W R and OHTA, G (1967) Tetrahedron 23,4574 
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The posltlons of the iv-methyl and N-dlmethyl groups can be dewed from the MS data 
The base peak m/e 72 belongs to the Me-CH=N+(Me), fragment, and an m/e 44 peak for 
Me-N+H=Me is also observed I9 Buxamme-C must, therefore, be represented by IX, a 
structure closely related to that of the accompanymg alkaloid desoxy-16-buxldlemne (X) 2o 

EXPERIMENTAL*’ 

NMR spectra were run at 60 MC m CDC13 solutzon usmg TMS as Internal standard MS were obtained at 
low and high resolution on an MS-9 Instrument M ps are uncorrected All TLC were on Merck F-254 

(-)-Cyclobuxupahne-C (IV) has m p 11 l-l 13” (acetone) and [a] g -37” (CHCI,, c 1 0) Hugh resolutzon 
mass measurement M+ Calcd for &TH.+~N~ m/e 398 3660 Found m/e 398 3653 

(+)-Cyclopapzlosze-D (VII) has m p 233-235” (acetone) and [a]g 154” (CHC13, CO 86) Hugh resolutzon 
mass measurement M+ Calcd for C,,H,,N,O m/e 402 3610 Found m/e 402 3594 

(+)-Buxamzne-C (IX) has m p 153-155” (acetone) and [a]g f24” (CHC13, c 1 12) Hugh resolutzon mass 
measurement M+ Calcd for C27H46NZ m/e 398 3690 Found m/e 398 3689 

(+)-Desoxy-16-buxzdzenme (X) has m p 183-185” (acetone) and [a]26 +33” (CHC13, c 100) High 
resolution mass measurement M+ Calcd for C2,H46NZ0 m/e 414 3609 Found m/e 414 3609 

N-Acetylcyclobuxupalzne-C (V) 6 mg cyclobuxupahne-C, 0 3 ml Ac,O and 0 5 ml pyrzdme were left at 
room temp for 60 hr N-acetylcyclobuxupalme-C (7 mg) crystallzzed from acetone, m p 199-201”, IR 
(KBr) 1635 cm-’ (amtde C=O) Hugh resolution mass measurement M+ Calcd for C29H48N20 m/e 
440 3765 Found m/e 440 3765 

Dzhydrocyclobuxupalzne-C (VI) Cyclobuxupalme-C (25 mg) was stzrred for 5 hr at room temp wzth 15 mg 
Adams catalyst m 10 ml HOAc The reactlon mixture was filtered and neutrahzed wzth aqNaHCOa The 
product was extracted mto CHzClz and recovered as crystals (28 mg) m p 129-130”, [a]‘6 + 26.7” (CHC13, 
c 0 98) Hugh resolutzon mass measurement M+ Calcd for CZ~H.,~N~ m/e 400 3815 Found m/e 400 3840 

N,N,O-Trzacetylcyclopupzloszne-D (VIII) Acetylatzon of cyclopapzlosme-D gave 12 mg of VIII, m p 
238-240” (CH,CI,) Hugh resolutzon mass measurement M + Calcd for C32H5ZN20* r;lie 528 3925 
Found m/e 528 3899 

Acknowledgments -The authors are grateful to the Natzonal Instztutes of Health for grant CA-11450, 
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I9 TOMKO, J , BAUEROVA, 0 , VOTICKY, Z , GOUTAREL, R and LONGEVIALLE, P (1966) Tetrahedron Letters 
915 

2o The stereochemzstry and absolute configuratzon of the Buxus alkalozds have been concluszvely determmed 
by Kupchan and Nakano (a) BROWN, JR, K S and KUPCHAN, S M (1964) .I Am Chem Sot 86, 
4424, 4430, (b) Ref 4b and 15 

21 The zsolatzon procedure for the alkalozds which was carrzed out by G A M and F S K WIII be reported 
m a separate paper 


