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Ah&ret-Two new steroidal alkaloids named harepermine and hareperminside have been isolated from the bulbs of 
Fritilluria hurelinii together with a known alkaloid, peiminine. The structure of the alkaloids were found to be 3/I, 6/I- 
dihydroxySa, l4a, I’lg-cevanine and its 3-0-glucosidc on the basis of spectroscopic evidence. 

JNTRODUCJION 

The bulbs of Fritillaria hurelinii (Fish.) Regel ex Raker, 
which grows on sandbanks at Xinjiang in China [I], have 
been used as one of the traditional drugs for the treatment 
of coughs. This communication deals with new alkaloids 
to add to the interesting group of C-nor-D-homosteroidal 
alkaloids in Fritillario species [2-S, 71. 

RESULTS AND DJSCUSSJON 

Compound 1, mp 213214”, [a]o -18.1” (c 2.0; 
CHCI,), Cz,H*,NO, was obtained as colourless crystals. 
The IR spectrum suggest that it contained hydroxyl 
groups @GOan-‘), a carbonyl group (17OOcm-‘) and a 
transquinolixidine moiety (2750 cm- I). The mass spew 
trum showed fragments at m/z 429[M]+ and 112 (base 
peak). In the ‘H NMR spectrum, signals at 60.75 (3H, s), 
1.03 (3H,s), I.11 (3H,d,J = 6Hx)and 3.56 (lH,m, W,,, 
= 24Hz) are assignable to the methyl protons at C-19, C- 
21, C-27 and a proton at C-3, respectively. Each methylene 
carbon in the i3C NMR spectrum is clearly assignable by 
the INEPT/R method (see Table I). From the above 
spectral data, 1 was identified as peiminine [6]. The 
structure was further confirmed by comparison with an 
authentic sample. 

Compound 2, mp l57-IW, [a]o -18.7” (~0.8; 
CHCI,), Cz,H.SNOz was obtained as colourless crystals. 
The prescnot of hydroxy groups and a transquinolizidine 
moiety were supported by the IR spectrum (34fMl and 
2780 cm-‘). The mass spectrum showed fragments at m/z 
415[M]+,397[M-18]+,344[M-71]+,112,111(base 
peak) and 98. These spectral data indicate that 2 has a C- 
nor-D-homo-steroidal skeleton and that the hydroxyl 
group is not located at C-21. The ‘HNMR spectrum 
shows signals at 1.02 (Me-l9), 3.67 (IV,,, = 25 Hz, H-3) 
and 3.86 (J = 8 Hz, H-6), respectively. These data are very 
similar to those obtained for isoverticine [7]. In the 
‘“CNMR spectrum, the carbons at 671.3 (C-3) and 72.5 
(C-6) show a downfield shift in comparison with those 
found in isoverticine. Therefore, the two /I-hydroxyl 
groups should be located at C-3 and C-6, respectively. The 
signal at C-19 (a 1.02) in the ‘H NMR spectrum suggest 
that 2 possess trans-junctures betwan A/B, C/D, E/F and 
a cis-juncture between D/E [8]. In comparison with the 

“CNMR spectrum of shinonomenine and isoverticine 
[9], the “C-signals of C-16, C-17, C-18 and C-22 of 2 are 
shifted to highfield. The signals of delavine [IO] isolated 
from F. delauayi are in agreement with those of 2. 
Tberefore 2 has a cis-juncture between E/F and the H- 
17 of 2 has the @onfiguration. The structure of 2 can 
therefore be assigned as 3/$6/?dihydroxy-5a, 14x, 17fl- 
avanine. 

Compound 3, mp 168-170”. [alo -27” (c 0.5; MeOH), 
CS,HssNO, was obtained as colourless crystals, which 
gave a positive Molish test. The IR spectrum showed 
hydroxyl absorption and a transquinolizidine moiety at 
3425 and 2750 cm - ’ . In the mass spectrum, fragments at 
577 [Ml’. 415 (agIycone) and 111 (base peak) were 
observed. The above spectral data show that 3 is a C-nor- 
D-homosteroidal alkaIoid glycoside. The chemical shifts 
of the carbon in the “C NMR spectrum are similar to 2 
with the signal at C-3 (a78.7) shifted downfield by 
7.4 ppm. The glycosylation shift shows that the sugar 
moiety is attached to C-3. The sugar moiety was de- 
termined as j-glucopyranose by “C NMR (C-l’, 6 102.3; 
JtH_uC = 142 Hz; measured by INEPT/NON). 
Consequently, 3 is the 3-0-/I-Dglucopyranoside of 2,6/I- 
hydroxy-5a,l4a,l7@evanine-3/?-0-glucopyranosidc. 
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Table 1. “CNMR spaxrfd data of 1. 2 and 3 
tPyridi-4) 

Carbon 
no. 1 2 3 

1 37.1 
2 326 
3 71.3 
4 31.5 
5 56.5 
6 210.5 
7 46.2 
8 42.0 
9 56.8 
IO 38.3 
11 29.4 
I2 41.4 
13 39.4 
14 44.4 
I5 24.9 
16 21.0 
17 49.2 
18 62.7 
19 12.4 
20 70.1 
21 21.8 
22 70.3 
23 19.6 
24 30.0 
25 28.2 
26 62.4 
27 17.6 
1’ 
2 
3 
4 
5 
6 

37.1 
32.6 
71.3 
34.0 
49.1 
72.5 
40.1 
39.3 
58.7 
36.5 
31.4 
40.4 
40.2 
42.0 
30.6 
18.2 
42.0 
59.2 
15.3 
40.3 
16.1 
61.8 
26.3 
31.5 
31.5 
61.7 
19.9 

39.6 
322 
18.1 

33.9 
48.7 
12.5 
40.3 
39.4 
58.1 

36.7 
30.1 
40.1 
41.1 
41.8 
28.9 
18.1 
42.1 
59.0 
15.9 
40.0 
15.0 
620 
27.1 
31.5 
31.1 
61.2 
19.7 

102.3 
75.4 
18.2 
72.2 
78.6 
63.3 

EXPERlMENfAL 

Exrrucflm and is&u&m. Dried bulbs (10 kg) were pcnxlatcd 
withEtOHaodtbc~latc~ollEdtO8i~~abtOwnrcsiducThc 
r&duewasdissohedin3%HCl,theocidicsotnfiituedand 
adjustal to pH 10 with NH.OH. The 8q. soln was extracted with 
CHCI, and tbc extract chrornatographed by rotary TLC on silica 
gel (satd with NH, gas for 5 mitt) with CHCl,-MeOH (9: I) to 
give compounds 1 (30 mg) and 2 (40 mg). The EtOAc extract 
obtained was treated in the same manner BS the CHCI, extract. 

The solvent system usal for rotary TLC was 
CHCl,-MeOH-Hz0 (13:7:2, lower phase) From the EtOAc 
extract, compound 3 was obtained (120 trig). 

Compund 1 (peiminine~ Colourlcss powder, mp 213-214”. 
EtOH [a]D - 18.1” (C 0.2; EtOHk M,429, CI,H,,NO,. UV1, nm 

(log@ 287 (1.88). IRv,Wan- ‘: 3450, 2950, 2750. 1705, 1463, 
1054. ‘H NMR (CDCl,,90 MHz): 60.75 (3H,s, h&-19), 1.03 (3H, 
s, 21-Me), 1.11 (3H, d, J = 7 Hz, 27-Me), 3.56 (lH, m, I+“,,, 
= 24 Hz.,H&). MS(m/z):429[M]+.414,411.386,384.372,358. 
238,234,217.180,164.156,155.154,140,125.112 (base), I1 1.98. 

Compound 2 (hurepermine). Colourlcss powder, mp 157-160” 
(EtOH), M, 415. C2,b,N0,, [aID - 18.7” (C 0.8; CHCI,). 
IRvEcm-‘: 3400, 2950, 2780. 1460, 1380, 1130, 1058, 1035. 
1010. ‘H NMR (CDCI,, 90 MHz): 60.81 (3H. d, J = 6.2 Hz, 21- 

Me), 0.82 (3H, d, J = 6 Hz, 27-Me), 1.02 (3H. s. 19-M+ 3.67 (1H. 

mw,2= 25Hz,H-3a).3.86(lH,brd.I~8Hz,H~).MSm/z 
(rel. int.): 415 [M]’ (31), 414 (25). 297 (5). 358 (13), 344 (2). 214 
(25),178(3),164(8).150(4),139(5~125(5),124(6).112(53),1I1 
(100). 98 (53). 

Canpuund 3 (harepemdnside). Cdourless powder, mp 
168-170”. [aIt, -27” (~0.5; MeOH), M, 577. C,,H,,NO,. 
IRv;an -‘: 3425,2950,2750,16~, 1485,1370,1080.1030,750. 
‘H NMR (C*D,N, 270 MHz): 60.80 (3H cach,d. J = 5.0 Hz. 21- 
Me, 27-Me), 1.08 (3H. s. 19-M@. MS m/z (rel. int.): 577 [Ml+ (47) 
576 (191562 (7). 559 (3), 520 (8),415 (6), 218 (2). 178 (I), 164 (5A 
150 (2), 139 (4), 125 (5), 124 (2), 112 (So), 111 (100). 98 (24). 
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