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Two'Dlore novel 3-amlao-solpidaaes, viz. solaaogaatamlae (2a) aad Jso-solaao· 
gantamfae l2b) have beea Isolated apart from solaaogaatlae (1) Fom tbe leavea of 
Solanum giifint•um. Spectroscopic aad cbemfeal evideace leadllll to their strac:tare 
eladclatioa aloog with the detaila of tbe work on..! are preseated. 

IN" continuation of our ~search 1 for antihypertensive 
aaeats 2•• from Solanum species, we investigated 
S. ¥.iganteum Jacq. The isolation and structure 

doterriilnation of a major alkaloid, solanogantine (1), 
a novel 3-amino-solanidane, from this etant bas already 
been reported from this laboratory ia a prelimiaary 
commurucation'. We now report the experimental 
details of this work along with tbe isolation and 
•tructure elucidation of two more new 3-amino-solani· 
.danes, designated as solanogantamine (2a) and iso­
~olanogantamine (2b). The former has also been 
ISolated by us as the major alkaloid from S. vegum 
(unpublished work). 

Acid hydrolysis of the total glycosidic bases of 
S. giganteum yielded a mixture of three alkaloids 
from which solanogantine (1), solanogantamine (2a). 
C27H, 6 Nll0• m.p. 180°, (a]D+3S0 (CHC18 ) and iso­
solaoogantamine l2b), CuHuNsO, m p. 252-254°, 
[u]D+31° (CHC1 8 ) were obtained pure by chromato­
graphy over alumina. 

The structure of solagantine (glass) was established 
as 1 mainly on the basis of the analysis of the PMR 
spectra of its N.N-dimethyl (3) aod N,O-diacetyl (4) 
derivatives through which it was characterized. It was 
further confirmed by the partial synthesis of the alkaloid 
from solanoca~ioe (5) as follows : Sodium borohydride 
reduction of 5 yielded [22R:23S:25R]-3p-amino-16a, 
23 .. dibydroxy-22,26-epimino·Sa•cholestane (6) which on 
selective oxidation afforded the carbioolamine(7) through 
the 16..oxo intermediate ; sodium borobydride reduction 
~r 7 thereafter furnished solaoogantine (Scheme 1 ), 
Identical in all respects with the natural product•. 

Both the new bases. viz. solanogantamine (2a} and 
lso.solanogantamine (2b) formed the corresponding 
N,N-dimetbyl (Sa and 8b), N-acetyl (9a and 9b) and 
N,O.diacetyl (lOa and lOb} derivatives. Attempted 
OXidation of the alcoholic function of the free bases or 

their N-acetyl derivatives with Cr01/AcOH. however, 
did not lead to any isolablo product. 

l 
Gcheme .J 

The mass-spectra ot 2a and 2b and tbeir dimethyl 
and diacetyl derivatives were almost IUperimposable 
with those of solanogantine and its corresponding 
derivatives indicatin& that tho three bases 1, 2a and 2b 
are stereoisomeric. The two new alkaloids and ~heir 

•For Part XLVII, see T, Fujii, s. Yosblf'ujl, S. Minami, s. C. Pakrasbi and E. All, Het6roeyclu,1971, 8, 175. 
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dimethyl derivatives showed diagnostic fragmentation•·• 
for 3-amh}o-solanidanes with a hydroxy group at ring 
B or F. Furthermore, the characteristic fragmentt at 
mfe 370 and 343 indicated tbo presence of the hydroxy 
group,.at 023 as in solanogantine (Scheme 2). 

the same olefin (13) in 70% yield. It was therefore 
apparent that the NH, group is equatorial in la and 
axral in 2b and that these two compounds differ only ill 
respect of their C-3 stereochemistry. Finally, the 
epimeric nature of 2a and 2b at C-3 as well as their 
common Sa configuration could also be confirmed by 
the CD spectra (Table I) of their salicylldene derivatives 
14a and 14b that showed characterastic Cotton effects 
for 3P- and 3a·amino-,a-steroids1 respectively. 

A •H, JZII.I 045 
" • Mt,fZI/.1 84 

A • H1 !J)IJ 02 
It • Mt,f!! 1,1 110 

l't'ee 

A • H, M•, rD IJ 414 

R• Me,M•,mlt442 

!D'I rao 

TABLE 1-CD DATA (MeOH) or TBB SALICYLlDBNIIDIUVATIVII 

14a AND 14b. 

Compound 

14a 

14b 

l(om) 

251 

313 

400 

251 

313 

400 

[I] 

+6750 

+3050 

+720 

-5%90 

-3120 

-t60 

Nitrous acid deamination of 2a produced the diol 
11 as the major product (65%) along with the acetate 
12 (17%) and an olefin 13 (10%), whereas 2b afforded 

The axial orientation of the C.23 OH group in the 
two compounds were inferred rr~m the PMR_spectra 
(Table 2) which showed the carb1nyl proton sJsnal as 
a broadened singlet (W 11,, 1·9 Hz). 

TABLB 2-PMR. DATA• 01' S. glganteum ALKALOIDS AND THI!IR DBRlVAnVES 

SJ. 18-Me 21-Me Others 
No. Co!Jli)OUDd & 19-Me &27-Me 26-Heq. 23-H 16-H 22-H 3-H 

1. Solaaopntamine (2a) o.so 0.94 d (6) 2 70 cf(ll) 3.75 2.87 m (1) 
(90MHz) 0.85 1.17 d (6) (Wl-7) 

2. lao-sotaaogaotamine t2b) 0.78 0.93 d (6} 2.70 d (11) 3.75 3.22 2.57 m(?) 
(90MHz) o.ss 1.17 d(7) (Wl=7) (Wj=8) 

3. Dimcthyl-soJanogantamine 0.76 0.9S d (7) 2 69 d (11) 3.77 2.2.6(N Me,} 
(8aJ (270 MHz) 0.86 1.18 d (7) (Wi-9) 2.15 m(?l 

4. Dimetbyl-isosolanogantamine 0.81 0.93 d (7) 2.69 d (11) 3.75 2.31 (NMe,) 
(Bb) (270 MHz) 0.85 J.17d(7) (WI=-9) 2.75 m (?J 

5. Diacctyl-solanogantamioe 0.80 0.93 d (6) 2.67 d (11) S.OJ 370m 1.93(NM} 
(lOa) (100 MHz) 0.90 1.13 d (6) (W!=7) 2.01.(0~) 

2.80m 1 
5.40(N H) 

6. Dimetbyl-solanogantine 0.78 0.88 d (7) 2.78 d (10) 3.51 3.69m 2.25m 2.30(1'1 Me,) 
(3) {270 MHZ) l.OJ d (7} (Wi=o23) 

1. Diacetyl solanogant~ 0.80 0.83 d (7) 2.78 d (10) 4.64d dd 3.<i4 m 2.<il dd 3.(}4 111 1.93 (f"Ac) 
(4) (100 MHz) 0.86 d (7) (10,9.4) (JO,<i) 2.01 (0Ac) 

I. Dihydroleptiaidine diacetate' 083 2.5-3.0 m 5.07 2.5-3.0 m - 4.68 tD 2.00 (OAo) 
(UlOMBZ) 0.86 (Wl•6) (10,5) 2.04 {OAO) 

•rnCDCia. Chemical shifts arc iD I unit• and the coupllllg constants and the line widths arc io Hz. 

ltJO 
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It bas already been shown by us .. that in N,N­
dimetbyl solanogantine (3), 22·H, which is trans to the 
nitrogen lone pair, resonates at 8 2 25 and the signal at 
6 3.69 must be assigned to the d.s related 16-H. SIDce 
the PMR spectra of the dimethyl d~rivatives (Sa and 
8b) of the new bases did not exhibit any signal down­
field to 8 3.00, it must be assumed that both 22-H and 
16-H are 'trans to the lone pair of electrons on mtrogen 
as in the normal solanidanes. Furthermore, the signals 
for two protons in the 8 2.5- 2.9 region, one of 
which must be assigned to 26-H (eq). are similar to 
that of 5a-solanidane and dihydroleptinidtne derivatives". 
The above evidence coupled wtth the observed facile 
mercuric acetate oxidation of both the bases established 
the stereochemistry of the two alkaloids at the D/E/F 
ring junctures to be the same as that of solanidine. 

Thus, the structure and stereochemistry of solanogan­
tamine and iso-solanogantamine can be represented by 
2a and 2b respectively except the orientation of the 
methyl group at C-25, unequivocal assignment of which 
was not possible from the data avaJ!able with us at 
present. 

llad 2a an equatorial methyl group at C-25, the 
derived diol 11 would be expected to be identical with 
dihydroleptinidine. An authentic specimen of the latter 
being not available, we are unable to etther confirm or 
~iminate such a possibility. The IR spectrum of 
dihydroleptinidine (obtained through tho courtesy of 
Dr. H. Ripperger") is apparently not identical with that or 11 and a comparison of the physical constants of 
dihydroleptinidino and its diacetate with those of 11 
and J.S (fable 3) also did not aUow us to arrive at a 
cle&ite c:onclusion. 

TABLE 3-PRtSICAL CONSTANTS OP DiOL 11, DIRYDB.OLBPT• 

JNJDlNB AND THEIR ACETATES. 

Compound mp. 

11 215-216° 

Dibydroleptinidine 2ts• 
221-224° 

15 212-214° 

Diaeetyldibydroleptl• 222-213° 
nidine 229-232° 

{a.]D 
(CHC11) 

+40.4° 

+32° 
+31.3° 

+s.s• 

+2.95. 
+0.9° 

R.ef 

8 
9 

8 
9 

Further work to establish the stereochemistry at tho 
C25 centre of both 2a and 2b is in prog1ess and 
will be reported elsewhere io due course. 

Experimental 
All m.p.s were determined in open capillaries in a 

sulphuric acid bath and are uncorrected. lR spectra 
were recorded as Nujol mull in a Perkin-Elmer 
Infracord-137 spectropnotometcr. Optical rotations 
are in CHCI1 , measured in a Hilger-Watts M·Sll 
photoelectric polarimeter. PMR spectra were takon 
in CDCI8 with TMS as internal standard. Masa 
spectra were recorded in a Hitachi RMU-6L mstrument. 
TLCs were done on sihca gel wub the solvent system 
C8 H 8 :Et0Ac (2:8) saturated With ammon1a. Culumn 
chromatographies were done over neutrl&l alumina. 

Isolation of the alkaloids. Dried leaves of Solanum 
giganreum (2 kg) were def"ued wub hght petrol and 
extracted wub alcoboiJn a Soxhlet appara1us for 30 br. 
The extract was concemrated and tne glycosad~s preci­
pualed with excess of etber. The separ"ted glycostdo 
mtxture was hydrolysed with 2N e1hano1tc H<.;t uoder 
reOux for 8 br. Cunver.uonal work-up affurlled Ule 
crude mtxture of alkaloids as a gum (2 B) wntch on 
repeated chromatog,aphy afforded sotanogantine (1, 
0.3 g)• as giBbs. m/tt 414 (M"', t8J, J!Jlit (JJ.., .no (3), 
355 (2),343(3), 220(21), 166p00), H2l.lS), 56(20) ; 80it.UIO• 
gantamine (2a, o.s.s g), crystallised from mco:lhanol­
acotonatrile in plates, m.p. 180°, (a.J0 + 35°; "mca:s• 
332S(sb), 3130, 2400-27GO cm-t ; mfe 414 lM+, J.)), 
399(J), 370(l), 355(2), J4J,3), 220(23), 166(100), 8l(16), 
S6(2S} i (Found : C, 78.4J , H, 1!.06 ; N, 6 SO. Calcd. 
for C17H 46N9 0: C, 78.20 i H, 11.18; N, 6.76%.) and 
iao-solaoogantamine (2b, O.IS S) crystallised from 
cbloro:orm-petroJeum ether in Bakes, m.p. 252-254°; 
[a]D+ Jl• i vma 1113200, 2400-2700 cm-1 ; mfe 414 (M+, 
20). 399(3), 370(3), 355(2), 343(3), 220(23), 166(!00), 
82(14). 56(18); (Found: C, 18.35 i H, U.IS iN, 6.60. 
Calcd. for C117H 411N10: C. 7d.20 i H, 11.18; N, 
6.76%). 

N,N·Dimethyl-solanogantine (3). Solanogantine (1. 
O.JS g) was dassol\'ed in 9M% formac acad (2 ml) 
and treated with 40% formaldehyde solution (4 ml). 
The mixLUre was heated on a stenmbatb for 1 hr. 
Conventional work-up, chromatography and crystalli· 
sation from aqueous aeetono yielded 3 (14 mg) aa 

JUl 
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:Deedles, m.p. llt-112° ; [-a)D+41.3° ; m/e 442 (M+, 
30), 427,5), 39-iS(l), 37 (4). "'20(23), 16&l94), llO(JO) 
and 84{100). 

N,N-Dim<.thyl-solanogantamine (Sa). Methylation 
of solanoganUUDane (2a, 0.3 g) under simihu condation 
followed by c:bromatogtaphy ovor alumina and crystalli• 
sation from methanol yaelded Sa (0.15 g); m.p. 207-
210"; [ak+ so<>:; mfe 442 (M+, 29J, -4l1(5), a98(4), 
371{4), 220(21). 166(9l); 110(29) and 84(100). 

.N.N-Difi}Bthyl-lso-~olanogQJJtamine (8b). !so-solano· 
gaJUamine (2b, 75 m&) was metl'iylated by the BQDe 
prOcedure aa mentioned above to give Sb (4l ms·, 
cryatallisecl from methanol jn flak.c.s, .m..p.. .200~0 .; 
[a.]D+ 41°; mfe 442 (M+, 27), 427 (5), 398(3), 371(4), 
220\21), 166{95), t 10(29) and 84llOO.). 

N,O·Diacetyl-solanogantine (4). Solanogantine {0.1 
&) was acetylated watb acelic anhydrade ~o.s ml) and 
pyridine {0.5 ml) at room temp. for 2 br·to furnish 4 
-(60 mg), crystallised from acetone in prisms, m.p • ..219• 
22111 dec., [a)D+27.2.•, "••lD32001 17~5, 1640, 1550, IUS 
cm-J.; mJe 498 (M•, 2). 455 (2), 438(1UO), 423(5), 
-262(12), 208(5), 162(11) and 1S8(4U). 

. N-Acet)ll-(9a) and N,O-diacetyl (lOa) sotan.ogantt~­
.. mine. To a so!utioa of 2a (0.12 g) in pyndioe (2 ml) 
"was added acetic anhydride (1 ml) at room temp. and 
allowed to stand for 1 br. Excess reasent was removed 
under reduced pressure and tbe residue cbromatograpbed 
to afford N-acotyl-solanogantamine (9a, 105 mg), 
crystallised from acetone 1n prisms; m.p. 258-2600; 
'(a]D + ls• ; •maa:327.S, 1650, 1590, 1570 cm- 1 ; mfe 456 
{M ... , 8), 220(Z4J and 166 (100). 

Compound 9a (25 mg) on furtber acetylation at 
room temp for 40 br afforded N,Q-diacetyl•solanogao­
tamane (lOa, 18 mg), crystallised from dalu&e acetone 
in fino needles, m.p. 22~·231°; [a.]D+ll0 ; l'maa~3460, 
.3200, 1725, 1715, 1660, 1635, 15JU, 1230, cm- 1 ; mfe 
:t9¥ (M+, 2), 455(5), 431f(lUO), 4l3(6), 26~(12), 2.08(5), 
162 (10J and 148 (42). 

N-AcetyH91J) and N,().diacetyl-(tOb) lao·lolano­
ganuzmine. Compounds 9b and lOb were obtained 
from .lb in a stmtlar way as mentioned above. 9b, 
m.p. 257-259° (from acetone); [a.JD+3S.5°; v,.8113180, 
162S, 1545 em-• ; m{e 456 (M+, 9), 220(25), 16o(i00); 
lOb, mle 498 (M+, 2), 4_,8(100). 423(5), 262(13), 208(~). 
<162\12) and 148(45). 

N-Salicylitlerte derivatives 14a and 14b. To a 
mlution of tbo base 2a or 2b (25 mg) in ethanol (tO 
-ml) was added two drops of aali<:ylaldehyde and tben 
refluxed for 30 min. The salicylidene derivatives 
crystallised out on concentration of the reaction mixture. 
14a. m.p. 227-22-J• ; mfe $.l8 (M+) and 14b, m:p. 
U4°•1.l6q; mje 518 (M .. ). 

Deamlnotion tJ/ solant1fantamlne with nitrous acid. 
A solution of SOlanoaantamine (2a, 60 mg} in SO% 

uta 

acetic acid (2 ml) was treated with NaN01 (200 lll8} 
and kept at room temp for 18 hr. Tho mixture was 
daluted w.i1b water, basified with ammonia and extracted 
with ~blorotorm. The product on chromatography 
yielded the olefin t3 {6. mg, 10%). m.p. 167·16SO; m{e 
397 (M+, 100), 382( .. 0). 220(31), 166{98) ;--tho acetate U 
(10 mg, 17%t. m.p. 193-196°; .-,. .. 3400, 1730,- 1223 
cm-t; m/e 451 (M+, 31), 220{17), 166(100); aodtht 
dio/11 (40 mg, 65%), .m.p. 215·216°; •,.11..,3400 em·•: 
mfe 415 (M+, 76}, 400(33), -384,-8). 371 (17), 370(18), 
356(17), 344(26), 342(18). 328(1St_:314(16), 220(67~ 
166(100). Diacetale-(1'); crystallised as needles !tolD 
methanol, m.p. 21a-n~ .l {tJ]D,..B.~ ~ m/e 4" (M+), 

Deaminatlon oi ts~.sofanogant111111ne with nltrtllll 
acid. A Molution of 2b (10 mg) in SO% acetic acid 
(2 ml) was treated-·witb NaN09 (SO mg) and kept at 
room temp for 18 Ju .. _CQnYontional work·up and 
crystallisatio_n. from methanol afforded tho olefin 13 (7 
ms, 70%) ai "Boo· needles, m.p. 166-16~ ; identical {IR. 
m.m.p.) with the .olelbr obtained from solanogantamiiJD. 

Mercuric acetate·-oxidatlo1t lljthe alkaloidll, 2a. 
and 2b. Solutions or the alkaloids in SO% acetic add 
were heated on a steam-bath 'With 5 eqv. of llllrcurlc 
acetate. Crystals of Hg(l) acetate started separatinJ 
immediately in all the·cases . 

Synthesis of solanogantlne (1) 

(a) [22R, 23S, 2SR]-3/1-amlno-16a, 23-d/hJltlro%1• 
22, 26-epimino·Sa.-cholestane (6) from solanocapaineli)· 

A solution or S (3 s) iD ethanol ( 30 ml) was treated 
with NaBH .. (3 g) and tbe reaction mixture -was kept 
at room temp for 12 br. It was diluted with .vater 
(100 ml) and tbe separated solid was filtered, .vasbed, 
dried and crystallised from ethanol to furofsh the diol 
6 (2.0 g, yield 66%) as colourless needles, m.p. 286-
2880 : mfe 432 (M+, 0.2}, 114(100). 82(14), S6(:W); 
(Found: C, 74.67 ; H, 11.08; N, 6.52. CnH68N10, 
requires: C, 74.95; H, U.IS; N, 6.48%). 

(b) Cmblnolmnlne (1) from 6. A solution of 
Cr08 (0.75 g) in glacial acetic acid (25 ml) was added 
portionwise with stirring to a solution of 6 (2 g) in the 
same solvent (15 ml) at room temp and the reaction 
mixture allowed to stand for 20 hr. It was thea diluted 
with water {100 ml), cooled, basified with ammonia and 
extracted with chloroform to get the carbinolamioe 
(7, 1.8 g) as an amorphous material, m/e 430 {M""). lt 
was used as such without further purification. 

(c) Solonogantine (I) from 1. A solution of"' 
(1 .8 g) in ethanol (25 ml) was tro_ated with NaBH, 
(2 g) at room temp for 20 hr. Usual work·up Bft"orded 
I (1.5 g) which on acetylation yielded the N,O·diacetyl 
derivative 4 (0.8 s). m.p. 219-221°, identical (~~~.m.p., 
TLC, IR, MS) witb tbe N,O·diacetyl·SOlanosauline. 
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