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Abstract--The crystal and molecular structure of isosMileramine dihydrobromide has been determined from

3-dimensional single crystal X-ray diffraction data collected by counter techmiques. Isoalfileramine is a cyclized
derivative of the novel alkaloid, alfileramine, which bas beea isolated from leaves of Zanthoxylam punctatum Vahl.

The crystals of isoalfileramine

group P1 (No. 2), with two formula units in a

dihydrobromide were triclinic, space
unit cell of dimensions a = 16.380(12) A, b = 9911(7)A‘ c-lOMG(’I)A, a=116.39Q), #=91102)" and y=

101.40(2)°. The structural model, which employed anisotropic thermal

parameters oaly for the bromide ions, was

refined using full matrix least squares methods to an R vakie of 0.089 (R, = 0.090) for 1053 indepeadent refiections
with F?> 3¢(F?). Isoalfileramine dihydrobromide is shown to be a unigue pentacycle exhibiting a strained pyran

ring. This work was critical in establishing
structural relationship of alfileramine to tetrah

Extraction of the leaves of Zanthoxylum punctatum
yielded a novel alkaloid assigned the name alfileramine.’
A unique structure for alfileramine could not be assigned
from the usual spectroscopic and analytical data. There-
fore, it became desirable to determine the structure of
this new alkaloid by means of single crystal X-ray
diffraction. Alfileramine did not provide suitable crystals
for this structural determination, and the dimethiodide
and dihydrochloride derivatives, while crystalline,
proved unsuitable also. Finally, very small single crystals
of the dihydrobromide derivative were obtained which
were suitable for the diffraction experiment.
Spectroscopic analysis of the product resulting from
treatment of alfileramine with HBr suggested that some
chemical change more substantial than protonation had
occurred. The product was accordingly named
isoalfileramine dihydrobromide. The structure found for
isoalfileramine dihydrobromide is the subject of this
report. From the structure reported here, that for
alfileramine could be deduced.?

EXPERIMENTAL

The preparation and ic characterization of the title

spectroscopic
compound have been previonsly described.? Crystals suitable for -

single crystal X-ray diffraction were obtained by slow evapora-

tion of an EtOAc/MeOH solution.

Crystal data. For C 20:Br3: Mol wt 624.5; triclinic, a =
16.380(12) A, b =9917(T) c-loaaml.anumzr =
91102, y = 100.4002F%, V= 1508 A% pe = 1395 C0™>, prgios ™
1.38gcm™, Z = 2; F(000) = 648; space P1: MoK, radia-
tion(Zrﬂaa).l;ﬂmﬁ.A,Mﬂ” mox.)-uscm~'

Data collection and reduction. W.i and

uvuuaﬂmmnwhthoa!ymmtmhthe
triclinic space groups P1 or P1.} The crystal chosen for dats
collection was accurately centered on the Earaf-Nonius CAD-3
diffractometes with the a* axis approximately coincident with
the diffractometer ¢ axis. The orientation matrix for data collec-
mmmmwmwm\mmm
from least squares calculation on the determined*
setling angles of 22 reflections (20 1%) with 24 values in the
range of 16-20°. The observed density was determined by flota-
tion in a mixture of heptane and 1.2-dibromoethane.

The intensities of all accessible reflections with 4.5° < § <22.0°
were measured by #-2¢ scans. The scan raage employed was

149:

structure for the parent alkaloid, alfileramine, and pointed out the clear
ydrocannabinols.

1.0°, st a constant scan rate of 10degmin™. Weak reflections
were scanned & maximum of four times, and backgrowsnd was
eomdatbothend:oﬂhcmfonwrmceqdm&em
time. The intensity of ome of three reference reflections (333, 500
and 623) was measured every 25 reflections, and these jntensities
showed no significast changes during data collection. Lorentz
and polarization corrections were applied to the data, and
equivaleat reflections were averaged. The uncertainty parameter,
#, in the calculation of the standard deviation in the intessity**
was taken to be 0.04. Of the approximately 3300 refiections
measured, 1053 unique observed refections for which F°>

F’)mempbye&mthemmmmdthe

The choice of P1 as the space group was made at this point.
Although the molecule was found to contain several chiral cen-
m.thmmmmlikdymbecumctnnmﬂ

and two single intensity Br-Br peaks in the Pattorson
map was only consisteat with a ceatric distribution of these ions.

The positions of the two bromide ions were assigned from a
sharpened, origin-removed Paiterson map, and all of the noo-H
atoms were located in two successive Fourier syntheses. For the
light atoms found, the assignment of the N stoms was straight-
fmmmmm&emmmmm

mt«mwmumuwmm
possible when O atoms were pisced at these positions, thus
leading to the assignment of the positions of the two pyran O
atoms of the structure.

Scattering factors for the bromide ions and for O, N, and C
atoms were taken from Ref. 8, as were correction terms Af and
Af” for anomalous dispersion due to bromide. SamriuMm

or the atoms to which they were aftached. Methy! H-
pou.l!ommdeumhdbyammﬂtwm

Mmd&emﬂd(ﬁdh&w&ﬂmw

W



5

2%

i m&x&mgwuan&ﬂymazsgAszsmamaossLurao 8L .3am

Mﬂ. I%s<

> Lngd -

3= 385

g5 53!

R mmmm NZESRTRRESSAS BBRRTgsLLEANEERRE | £F 3N

. omommmmmowom 99T ITITIIIITITIOTSTTTS | o §5 i
8% sslEe
3 w 28 E58.R
s o~ < cmmfon\h
m l4\1\333333334333333333343333334‘542233 WH mc.#.m.w\lm
& 4| | 2833398553985 AR IRRRE e a Rty 22 B3N
< oammmmmmmmmmmommmmmmmmmmammo Sgdsades |32 ¥iigg
2 g 28 meum
m gz sEif
sg e§AE
&% 3 Blsisz
~ -+ [ Xd [72] " )
w wmmuummﬁmmm.mmmm.m mummummmmmummnwuw mmm LS
. 0000000000000000.00&00.&0.000.&0.4.&000000 Mﬁm .mim. m
™ OBN f&HM .
3 S S33¢&
- 13 Ehsi=
-y NN E R DINOONDDRND C m . y
m_ummamuuaumwmuummmmmmuummummmmmmmmamm mw«. FE35%

1454

R

v
Gt

! R'CH#&W‘:&

mmw~mmmemwwMM 15
) uMmuWMmem,.m
Sl
R b P

wmwmmam«mm“c i MM

Mm meuwhmmm mmmu

2 R=CH,CHsNMe
contents of the unit cell are shown in Fig. 2. The

num- The
The Ilattice is held together by the ionic interactions present,
and no other specific intermolecular forces could be

Table 2 contsins a listing of the bond lengths and
angles observed for isoalffleramine dihydrobromide. A

dihydro-

the

together with
following di j
of the parent
of 1 is described in Ref. 2, wmmwmm

structure
2), from that

dimmlhemucnlﬂsimﬂaﬁﬁubctmn
and the X

1,
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hydrogea atoms are drawn at the 50% probability level.

Fig. 2. A view of the usit coll contonts of isoalfileramine

wider range of bond lengths than normal is observed for
the dimethylamino side chains, as a consequence of the
rather large and anisotropic thermal libration of these
atoms, which is poorly represeated by the isotropic
model imposed here. Comparison of the remainder of the
structure of isoslfileramine with the structures of related

%12 including A-tetrahydrocannabinolic
acid B,” shows that most of the bond parameters repor-
ted in Table 2 are as expected for this type of compound.
The aromatic rings (C11-C16 and C11'-C16) exhibit
bond leagths in the range of 1.36-1.43 A and bond angles
between 115° and 126°. These types of variations have

dihydrobromide, showing the positious of the bromide ions
relative to the protooated isoalieramine cations.

been seen in similar systems®® and attributed to the strain
i-dncedbyfon‘uﬁon of the pyran rings.

of O1 and the short C11-O1 bond leagth of 1.34(3) A may
be attributed to the strain induced by the formation of
the pyran ring snd the bicyclic ring system. Strain duoe to
the fused ring system is also manifested in the
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Table 2. wm(A)mmM

(a) Bond Lengths
C1-C2 1.52(5 c11'-C12* 1.37(5
C1-C6 1.58(4 C12-C13 1.372(3
C1-C7 1.47(5 C12'-C13' 1.42(4
C1-01 1.45(4 C13-C14 1.39(4
€2-C3 1.50(4 C13'-C14* 1.37(4
€3-C12 1.54(4 C14-C15 1.43(5
C3-CA 1.60(4 Cl14'-C15' 1.37(5
C4-C5 1.59(4 Cl14-C17 1.53(3
CA-C8 1.47(4 Cl4'-C17* 1.55(4
C5-C6 1.53(4 C15-C16 1.41(3
C6-C12 1.48(4 C15'-C16° 1.42(4
C8-C9 1.47(4 C17-C18 1.52(4
Cc8-C10 1.55(4 C17°-C18' 1.531’5
C8-02 1.49(4 C18-N1 1.56(3
C11-C16 1.36(4 Cl18'-N2 1.52(3
C11'-C16’ 1.35(4 C19-N1 1.57(5
C11-01 1.34(3 C19'-N2 1.37(4
C11'-02 1.42(3 C20-N1 1.47(6
C11-C12 1.43(5 C20'-N2 1.45(5
(b) Bond Angles
C2-C1-C6 IN‘S C13-C12-C5 125(3
Cc2-C3-C12' 116(2 C13'-C12'-C3 19(3
C2-C3-CA 110(2 C14-C15-C16 116(3
C3-C2-(1 116(2 C14'-C15'-C16* 122(3
C4-C5-C12 116(2 C14-C17-C18 106(2
C5-C4-C3 107(3 Cl4'=C17'-C18' 1N1(2
C6-C5-C4 109(2 C15-C14-C17 118(3
C6-C5-C12 109(3 C18'-C14'-C17* 121(3
€7-C1-C2 112(2 C16-C11-C12 116(2
C7-C1-C6 113‘2 C16'-C11'=C12' 126(3
C8-C4-C3 1M1(2 C18-N1-C19 108(2
C8-CA-C5 119(2 C18-N1-C20 109(3
C9-C8-C4 120(3 C18'-N2-C19' 115(2
C9-C8-C10 108(2 C18'-N2-C20°* 109(2
C4-C8-C10 114(2 C19-N1-C20 113(3
Cl11-C12-C5 115(2 C19'-N2-C20"* 106(3
C11°=C12'=C3 124(3 N1-C18-C17 107(2
C11-C16-C15 126(3 N2-C18'-C17° 1112
C11°-C16'-C15° 115(3 01-C1-C2 -~ 106(2
C11-01-C1 120(2 01-C1-C6 - 110(2
C11'-02-C8 . 116(3 01-C1-C7 107(3
C11-C12-C13 120(3 C1-C6-C5 108(2
11'-C12'-C13' 116(3 01-C11-C16 118(3
C12-C13-C14 123(3 01-C11-C12 126(3
Cl12'-C13'=C14’ 121(3 02-C8-C4 107(2
C12'-C3-C4 106(3 02-C8-C9 106(2
€13-C14-C15 118(2 02-C8-C10 100(3
€13'-C14'-C15'  119(3 02-C11°-C12* 121{3
C13-C14-C17 124(3 02-C11'=C16° 112(3
C13'-C14°-C17°  120(3

Sestimated standard deviations in parentheses.

Table 3. Deviations from least squares planes (AY

Plane A: C11 (-0.09), C12 (0.00), C13 (0.00), C14 (0.00), C15 (0.03),
€16 (0.02), ¢5 (0.01), €17 (-0.05), 01 (-0.21)

Plane £: Cl11' (-0.02), C12' (0.04), C13' (-0.02), C14' (0.01),
c15* (0.00), C16* (0.05), C3 (-0.01), C17* (-0.14),
02 (0.04)

LThe equatfons of the planes (in the form Ax + By + Cz = D) 1nvolved
coefficients A, B, C and D as follows:

Plane A: 11.22, 3.89, -7.40, 6.47
Plane E: 8.46, -5.49, -4.67, -1.43

In each case, the first six atoms 1isted-establish the plane.
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C11'~02 bond length of 1.42(3) A, since eartier work """
would lead oge to expect a value of ~1.39 A for these
C-O bonds. The C-C bond lengths of the cyclobexane
ring cluster about the distance of 1.54 A.

One unique feature in the ‘H NMR of alfileramine (2)
was the appearance of a C-CH, resonance at the ab-
normally low shift of 0.53 ppm. This was attributed® to
shiclding of ome of the gem-dimethyl groups by the
w-cloud of the aromatic ring at C-5 in the most favorable
conformation of 2. In iscalfileramine, the most shielded
C-CH, gives rise to a signal at 0.87 ppm. It is clear from
Fig. 1 that in iscalfileramine the aromatic #-cloud is not
in as favored a position for shielding as it is in the
conformation suggested for 2. These considerations are
of value in establishing the double bond position of 2.
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