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aatylation of a free hydroxyl group at that position and 
supportaJ the assigned structure. 

Calorimetric determination of NO, indicated X08.0.% 
and 5.7 mmol of NO, in fractions 1. II and III, respectively 
accounting for 49 y0 of the 20 mm01 NPA added. Fraction 
111 contained 1.1 I mmol of free NPA. Thus, 43 % of the 
added NPA was incorporated into aliphatic nitro 
compounds. 

The aerial parts of C. caria contain NPA in the form of 
glucose esters at kwls as high as 420 pmol NOdg dry wt, 
as measured by aliphatic NO, [2]. We found kvels 
betwam 63 and I64 pmol NOJg fr. wt in the aerial parts 
of C. cariu The kvcls in cultured tissue were far lower. 
Prior IO the addition of NPA. the suspension culture used 
in this study contained 0.026 pm01 NO,/g fr. WI of cells. 
Suspension cultures incorporated exogenous NPA into 3- 
nitropropanoyl-D-glucopyranoses lo the extent of 
15.6 qol NO,/g fr. wt. a 6OO-fold increase. Thus. the 
kvels of 3-nitropropanoyl-r>-glucopyranoses in C. wio 
appear IO be limited by the availability and biosynthesis of 
NPA. Hiptagin has not been isolated from C. ccuiu, 
although it has been reported in other plants [4]. Other 
than hiptagin. 3-nitropropanoyl-o-glucopyranoscs pro- 
duced in culture upon addition of cxogcneous NPA are 
qualitatively the sameas those found in plants, but relative 
amounts differ. In culture, the major esters are cibarian 
and hiptagin. whereas in plants, cibarian and the tricsters 
karakin and coronillin predominate. This may bc due to a 
dilTerena in cultivan. Suspension cultures used in this 
study were derived from C. curio cv. Chcmung. Previous 
isolations of 3-nitropropanoyl-D-glucopyranoscs were 
done with cv. Penngift [2, 33. 

EXPERIMENTAL 

‘HNMR spectral data are rcportcd as 6 values @pen from 
internal TMS in Me,COd,) and were run at 200 MHz (9) pnd 
360 MHz (3. 7. and 8). Greiu llosvay colorimctric dctcrmi- 
nations of aliphatic NO, compounds were done in accordance 
with ref. [9]. TLC ukntification of 4 8 was in accordaxe with 
rcfs. [L 61. 

Swpndon culture. C. curio callus nssue inittatcd from hypo 
cotyl and mamtatnad on DMK2 sohd mechum [I] was tratu- 
furred IO liquid D2OK2 medium (205 8 tissue;20 x 125 ml flasks. 

25 ml medium/Bask). live medmm vol. was doubkd 7 and I4 days 
after initiation of suspension cultures. resulting in 40 Rasks. each 
with co 50 ml suspension culture. At 21 da- m mmol NPA was 
ncutrallrcd with 1.0 M NaOH. filter-s~erdized, added 10 cultures 

at 0.5 mmol per flask. and mcubs1aJ for 72 hr. Cells were 
colkc~cd by vacuum filrra1ion. 

/so/Uion. Pookd Me,CO CxtreCU of collected dk (sM8) 
were reduced 10 an aq. phase. which was cxtractd with hcxanc. 
followed by EtOAc. EtOAc extracts of rhc aq. phase and the 
culture hhratc wcn combincd and chromatographed in Me&O 
on Scphadcx LH-20, yieldinp fractions 1. II and III. Fraction I 
yielded I83 mp 3 upon crystallization from Me,CO.CCl,H,. 
Fraction III yielded 292 mg 8 (crystallization from 
Mc,CMCl,H,) and 4Omg 7 by silica gel CC 
(CCl,H,-EtOAc HCO,H, 3S:64: I). 

Idenrifictiion. Acid hydrolysis of 3 ywldal compounds co- 
chromatographmp with NPA (sibca pl TLC. 
CHCl,-EtOAc-HCO,H. 10:89: I) and &cosc (allulosc TLC. 
pyridintE1OAc-H,O~-HOAc,36:36:2l:7).(’HNMRdataof3 
are inconsis1cn1 with the prcscna of any hexopyranose other 
than @case; coupling constants indtate that all ring protons arc 
axial.) Transcstcrifrrtioa with MeOH, EtOH and iso-PrOH 
produced compounds cochronutogmphinp on silica pl TLC 
(hcxane ErOAc-HCO,H, 60:4O: I) with authentic Me-. EI- and 
2-propanyl 3-nnropropanoatc, respectively. Colorimctnc de- 
termination of NO, mdicatai 4 mol NO,jmol of 3. Aatylation 
of 35 m8 3 in 0.5 ml HOAcand 0.5 ml Ac,O yielded 28 mg 9 upon 
addition of 4 ml H,O and rccrystaBiza1ion from Mc,CO- H,O. 

Analysts. Mp uncorr. Hipcngin (3): mp 112.5 113.5” (lit. values 
llO’[lO]and 102 104”[7.8]).(Found:C.36.72;H,3.7l;N.9.4. 
C,,H,,N,O,, requires: C. 36.98: H. 4.11; N. 9.59”,.) 
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