
Phytochemrrtry, Vol 23, No 11, pp 2521-2529, 1984 0031-9422/84$300+000 
F’rmted ,a Great Bntan~ Q 1984 Pergamon Press Ltd 

ABSOLUTE CONFIGURATION OF TETRAPHYLLIN B, 
A CYANOGLUCOSIDE FROM TKi’XAPATHAEA 7WXAZVDRA 

GRAEME J GAINSFORD, GRAEME B RUSSELL* and PETER F REAY* 

Chemistry Dmslon, DSIR, Petone, New Zealand, *Apphed Bmchemlstry Dnlslon, DSIR, Palmerston North, New Zealand 

(Recewed 19 March 1984) 

Key Word Index--Tetraputhoea tetrandra, Passdloraceae, tetraphdhn B, cyanoglucoade, absolute configuratlon, 
X-ray crystal analysis 

Abstract-The absolute configuration of tetraphylhn B, the major cyanoglucoslde from immature fruit of 
Tetrapathaea tetrandra, was determined by X-ray dtffractlon and enzymlc hydrolysis to be (lS,4S)-1-cyano4- 
hydroxypent-2-en-@-o-glucoside 

INTRODUCITON become important to determme their relative configur- 

From the munature fruit of the vme Tetrapathaea tet- 
ations The basic structures are known for the five 

ran&a Cheeseman, Passlfloraceae, two cyclopentenyl cyclopentenyl cyanoglucosldes but the overall stereo- 

cyanoglucosldes have been isolated [1] and their struc- 
chermstry has only been determined for gynocardm [7] 

tures determmed by spectroscopic methods The major We wish to report that as a result of X-ray dlffractlon 

compound was tetraphylhn B (1) which has subsequently studies on crystals of tetraphylhn B, previously 

been found to occur m several other plants [2--S], often Isolated from frmt of T tetrandra, this compound can be 

together with its eplmer or as a Csulphate More recently represented as (lS,4S)_l-cyano-4-hydroxypent-2-en+o- 

the foliage of T tetrandra was also shown to contain an 
glucoslde 

epimenc rmxture of tetraphylhns A and B [6], although 
the unmature fruit appeared to gve chorally pure material 

RESULTS AND DISCUSSION 

[l] Since pazs of the C-l epuners [2] of these cyanogens The material selected for X-ray dlffractlon was re- 
are now known to occur, even wlthm the same plant, it has crystalhzed from methanol-ethyl acetate, mp 170”, [a]fp 

Table 1 Fractional atomic co-ordmates* and thermal parameters? of 
tetraphylhn B 

Atom x Y 2 u eq 

01’ 
02 
03 
04 
05 
06 
04 
N6 
Cl’ 
c2 
c3 
c4 
CS 
C6 
Cl 
c2 
c3 
c4 
CS 
C6 

-00183 (2) 
0 2100 (2) 
0 1946 (2) 
0 0641 (2) 

- 0 0735 (2) 
- 0 2427 (2) 

0 1445 (2) 
-0 1815 (3) 

0 0302 (3) 
0 1046 (3) 
0 1393 (3) 
0 0270 (3) 

-00384 (3) 
-01535(3) 
-00135 (3) 
-00355 (3) 

0 0542 (3) 
0 1510 (4) 
0 1156 (4) 

-01100(4) 

0 1905 (1) 
0 1201 (1) 

-00122 (1) 
00030 (1) 
0 1400 (1) 
00514 (1) 
04190 (1) 
0 2925 (2) 
0 1590 (2) 
0 0950 (2) 
0 0529 (2) 
0 0374 (2) 
0 1059 (2) 
0 0965 (2) 
0 2660 (2) 
0 3026 (2) 
0 3457 (2) 
0 3502 (2) 
0 2924 (2) 
0 2820 (2) 

10795 (4) 0 029 
10695 (4) 0 038 
0 8268 (4) 0 034 
0 4455 (4) 0 033 
0 7723 (3) 0 028 
0 5443 (4) 0 036 
10887 (5) 0044 
1 3728 (5) 0061 
0 8980 (5) 0 026 
0 9624 (6) 0 025 
0 7679 (6) 0 024 
0 6352 (5) 0 025 
0 5804 (5) 0 025 
0 4497 (6) 0031 
10885 (6) 0 027 
0 8798 (5) 0 028 
08318 (6) 0 033 
0 9988 (6) 0 032 
11568 (7) 0 038 
1 2473 (6) 0 036 

*Standard denatlons, gwen m parentheses, are based on least-squares 
parameters 

t uq = )zw‘,u‘*a,* (a‘ 4) 
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- 35 6” (H,O) Tetraphylhn B crystallizes m the ortho- 
rhombic space group P212121 with a = 108446 (18)A, 
6 = 19 1487 (29)A and c = 63401 (9)A Densities ob- 
served 145 (1) by density bottle, with four molecules/umt 
cell, calculated, 145 g/cm3 

A total of 1882 independent reflections were collected 
on a Nlcolet R3M automatic diffractometer usmg MoKa 
radtatlon and a graphite monochromator within the limits 
3” < 20 < 56” The structure was solved using the random 
phase refinement programme RANT m SHELXTL [8] 
Of the 20 nonhydrogen atoms m the asymetrlc unit, 19 
were located m the E-map with the highest figure of merit 
using the 547 E values > 12 Full matnx least squares 
refinement [9] mmlmlsmg the function Zw(F,/-/F,)’ was 
performed All 17 hydrogen atoms were found m sub- 
sequent difference Fourier maps calculated at mter- 
mediate stages m the refinement All non-hydrogen and 
hydrogen atoms were refined with anisotropic and lso- 
tropic thermal parameters, respectively Coordmates and 
tJ, values for the non-hydrogen atoms are gven m 
Table 1, Table 2 contams the bond distances and angles 
for these atoms Amsotroplc thermal parameters for the 
non-hydrogen atoms, hydrogen coordinates and their U’s, 

Table 2 Interatomic distances (A) and angles (“) of tetra- 
pbyllm B 

Ol’Xl 
oFC2 
04’-C4 
osc5 
04-C4 
Cl’C2 
CYC4 
CSC6 
Cl<5 
C2C3 
CM5 
Ol’Cl 
03%3’ 
OS-Cl 
O&C6 
NW6 
c2’c3 
WC5 
ClC2 
Cl-C6 
c3c4 

1401 (4) 
1413 (4) 
1430 (4) 
1432 (4) 
1438 (4) 
1522 (4) 
1510 (4) 
1 509 (5) 
1 550 (5) 
1 313 (5) 
1 542 (5) 
1449 (3) 
1432 (4) 
1426 (3) 
1429 (4) 
1 129 (4) 
1521 (4) 
1 530 (4) 
1515 (5) 
1484 (5) 
1493 (5) 

cl-o1’cl’ 
OS-Cl’~l’ 
c2’-Cl’-oS 
CYC2’-02 
C2’-C3’~3 
c4%3’-C2 
cs-C4’-04’ 
c4’-Cs-o5 
WCSF4 
c2-C-01’ 
C5ClC2 
G-Cl<2 
C3CZCl 
c3c4-04 
c5-C4-C3 
Cl-C6-N6 
csQx-C1’ 
C2’-Cl’-ol’ 
Cl’X:2’-02 
CVC2’Cl 
c4’-CY-03 
C3’-C4’-04 
csc4’-C3 
c6’cs-o5 
CSCtLO6 
C5-Cl-01’ 
c6-C-01’ 
C~l-CS 
C4-C3-C2 
C5CW4 
c4-C5-C1 

116 6 (3) 
105 8 (2) 
1113 (2) 
111 l(3) 
110 I (3) 
110 8 (3) 
109 6 (3) 
108 l(3) 
114 0 (3) 
114 9 (3) 
103 7 (3) 
1127(3) 
112 l(3) 
107 5 (3) 
104 1 (3) 
177 5 (4) 
1124 (2) 
1090 (3) 
106 5 (3) 
1099 (3) 
108 2 (3) 
109 3 (3) 
1094 (3) 
107 5 (3) 
1136(3) 
1116(3) 
102 0 (3) 
1123(3) 
1132(3) 
1129(3) 
106 l(3) 

Standard devlatlons, given m parentheses, are based on least 
squares parameters 

H atoms are shown as small circles with Included figures 
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other bond distances and angles and listings of the final 
structure factors are avatlable* 

The glucose moiety demonstrates all the features 

The final results of the X-ray diffractton analysis IS 
dlustrated by the computer generated [14] structure 2 for 

previously noted m studies of B-pyranosldes [lo], short- 

tetraphyllm B Although the absolute configuration was 

ening of W-C6 to 1509 (5)A compared with the mter- 

not determmed from the dtffractton study It can be 
inferred from the /?-o-glucose moiety whtch was tdenttied 
after enzynuc hydrolysis [l] The configuration at Cl and 

nng mean of 1521 A, anomerlc shortenmg of Cl’-Ol’ 

C4 of the cyclopentene rmg can both be represented as S 

compared with Cl’-OS and W-OS, enlarged 
W-C5’-C6’ angle at the expense of OS-W-G and a 
mean torston angle of 57 4” [l l] The mean C-O bond 
length IS normal at 1429 (8)A The average deviation of 
atoms from the three least squares planes through op- 
posite bonds (0 019,O 008,O 030A)and the torsion angles, 
mdlcate a shghtly dtstorted chair conformatlon 

The bond lengths and angles for the cyanocyclopen- 
tenyl moiety are consistent to those found for a slmdar 
structure [12] The cyclopentenyl rmg has a Battened 
envelope conformation with C5 0 14A from the plane of 
the other atoms (mean devlatton is 0 011 A) The mean 
O-H bona length (0 81 A) IS normal (0 78A [lo]) The 
torsion angles charactensmg the glycosldtc lmkages 
(OS-Cl’~l%l and Cl’-Ol’-Cl<5) are 1022” and 
807” which are slgmficantly different from those of 
methyl /%pyranostdes [13] The cyano group at Cl seems 
to be the most hkely cause for this change 

The cyan0 group at Cl of tetraphyllm in CIS to the 
hydroxyl at C4 m contrast to gynocardtn where these two 

*Data avaIlable on request from Dr G J Gamsford, 
Chennstry Dnlslon, DSIR, Pnvate Bag, Petone, New Zealand 

groups are m a tram relattonshrp since gynocardm IS lS, 
4R [7] Smce tetraphylhn B can be represented by 1 and 2, 
epttetraphylhn B which has been shown to be eptmertc at 
Cl [2] can be represented by the R configuration at this 
atom Tetraphylhn A probably has the same configuration 
as tetraphylhn B at Cl 
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