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Abstract-A novel alkaloid isolated from the roots of Adhatoda oasicu has been characterized as 1,2,3,4,9,11 hexahydro 
pyrrolo (2,1-b) quinazolin-3,ll diol by chemical and spectroscopic methods. Vasicinone has also been isolated from the 
roots of this plant. 

lNTRODU0lON 

Adhatou’u cusicu Nees is used extensively as a drug [l-3]. 
The leaves and roots of the plant are known to contain 
quinazolinealkaloids [4,5].Fromtherootsoftheplant,we 
report the isolation and characterization of a novel 
alkaloid named here as vasicol. 

RESULTS AND DISCUSSION 

The basic chloroform fraction of the alcoholic extract 
by column chromatography resulted in the isolation of 
two alkaloids-AV-1 and AV-2. 

Al/-l 

Mp 210P211”, M+ 202, analysed for C1,HION202 
showed prominent IR bandsat 3160-3120cm-’ (-OH), 

7 
1623 (-&=-N-l, 1680 (-C-N-) and 1607 and 
1480cn-’ (aromatic). ‘H NMR (DMSO-d,, 6) showed 
two multiplets (2H each) centred at 2.13 and 4.03 
attributed to C-2 and C-l methylenes, a triplet centred at 
5.03 (1H) and a multiplet centred at 7.6 (3H) attributed to 
a C-3 methine proton and C-5, -6 and -7 protons 
respectively. A doublet (J = 8 Hz) at 8.16 (1H) can be 
attributed to C-8H. D,O exchange showed the presence 
of one exchangeable proton at 6.06. Acetylation of AV-1 
yielded a crystalline compound mp 124-25 ‘, which 
analysed for C, 3H I zN,O,. The spectral data of AV-1 and 
its acetylated prod&t showed a similarity to vasicinone 
and its acetylated product (lit. [6] vasicinone mp 
21 l-212 ) which was confirmed by comparison with an 
authentic sample (co-TLC, mmp undepressed, super- 
imposable IR and ‘H NMR). Thus, the structure of AV-I 
may be represented as 1,2,3,9 tetrahydro pyrrolo (2, l-b) 
quinazolin-3-ol-9- [ 1 lone. 

A J’-2 

The compound showed a M + at m/e 206.109 calculated 
for C, , H ,4N202, 206.070, [E]F - 17.34 . AV-2-HCl mp 
204-206 ,,,dX j.MeoH 291 and 238nm. The IR showed 

I 
prominent bands at 3360-3330 (-N-H and -OH) and 
1603 and 1493 cm-’ (aromatic). 

‘H NMR (CDCI,, 6) showed two multiplets centred at 
2.1 and 3.16 (2H each) attributed to C-2 H, and C-l H, 

protons respectively. D,O exchange simplified a complex 
multiplet centred at 4.2 (6H) into 2 broad singlets at 4.33 
and 4.36 (1 H each) attributed to C-9 H, and H, proton 
respectively and 4.5 (1 H, t, partially obscured by the C-9 
H, signal) attributed to the C-3 methine proton and two 
multiplets centred at 6.63 and 7.03 integrating for four 
protons are attributed to aromatic protons. The 
behaviour of benzylic protons (C-9 H,) as two broad 
singlets instead of one observed in vasicine may probably 
be attributed to its slightly non-homogenous environ- 
ment because of the presence of the C-l 1 OH. 

The mass spectrum of AV-2 showed a M’ at m/e 206 
with the base peak at m/e 106 and other peaks at m/r 162 
(14”,,), 161 (30”,,) and 133 (16”,,). 

The molecular formula (C, , H 14N202) and the spectral 
data of AV-2 suggested that the alkaloid differs from 
vasicine (C, , H, ,N,O) by an extra H and OH functions. 
These functions could be best placed at N-4 and C-11 
positions in order to explain the IR, ‘H NMR and mass 
spectrum of AV-2. Further support for the aforesaid was 
obtained by the methylation, acetylation and dehydration 
reactions of AV-2. 

Methylation of AV-2 with trimethyl anilinium 
hydroxide [7] afforded two products AV-2-X and AV-2- 
Y. ‘H NMR of AV-2-X (CDCI,, b) showed two multiplets 
(2H each) centred at 2.1 and 3.3 for C-2 and C-l 
methylenes and a broad singlet at 4.4 (2H) for C-9 
methylene protons. Two multiplets centred at 6.6 and 7.13 
(2H each) could be attributed to four aromatic protons 
(C-5 to C-8). A singlet at 3.6 (3H) could be assigned to C-3 
OMe, this being also supported by the upfield shift of the 
C-3 methine proton observed at 4.0 compared to AV-2 in 
which it occurs at 64.5. The assignment of the signal at 
6 3.6 to C-3 OMe and not to 4N-Me was further 
supported by acetylating AV-2-X. The ‘H NMR (CDCI,, 
6) of the acetylated product did not show any downfield 
shift of the C-3 methine proton as would have been the 
case if a gem-OAc had been present. The signal at 2.23 
(3H, s) thus, could be assigned to 4N-OAc. The 
multiplicity of the rest of the signals remained unchanged. 

AV-2-Y showed in its ‘H NMR (CDCl,,G) two 
multiplets (2H each) centred at 2.2 and 3.3 for C-2 and C-l 
methylene protons and two multiplets at 6.6 and 7.13 (2H 
each) for 4 aromatic protons. A triplet centred at 4.36 
included under a doublet integrated for 3 protons which 

319 



320 K. l_. DtiAR (‘I rrl. 

could be attributed to C-3 methine and C-9 mcthylcne 
protons. A singlet at 3.93 (3H) could be attributed to 3 IV- 
Me, this being fully supported by its acetylated product. 
‘H NMR (CDCl,,d) of the acetylated product showed 
two singlets (3H each) at 2.1 and 3.03 attributed to C-3 
OAc and 4%‘-Me. The prescncc of C-3 OAc was also 
supported bj the dounfield shift of the C-3 methine 
proton observed at 5.33 (Aii = 0.971 as compared to AV- 
2-Y, in which it is observed at 4.36. The multiplicity of the 
rest of the signals remained unchanged. 

Acetylation of AV-2 yicldcd a crystalline compound mp 
I33 134 , M’ 2Y0.analysedforC,i~-1,,N,0,. IR showed 
prominent bands at 3320 (OH 1. 174X ano 1220 

(OCOMe). 1680 (-N-&Mc) and 1608 and 
148Ocm ’ (aromatic). ‘H NMR (CDCI,. &) shoved :I 
multiplet centred at 2.1 (2H I attributed to C-2 methylenc, 
two singlets at 2.13 and 2.23 (?H each) attributed to C-3 
OAc and 4 ,Y-04c respectively and ;I multiplet centred at 
3.38 (2H) attributed to C-l H,. Tuo broad singlets at 4.39 
and 4.4 (I H each) attributed to C-9 H, and a multiplet 
centred at 7.23 (4H) MBS attributed to aromatic protons. 
The signal for the C-3 methine proton is observed as a 
triplet at 5.33. D,O exchange showed the presence of one 
exchangeable proton at X.26. which M~C also supported by 
IR and mass spectromctry of the reaction product. 
Further acetylation failed to yield ;I triacctrlated product. 
MS of the diacetate showed 117 c at 290 (71 “,,) with base 
peak at 117 CJ 230 (M _ - 6Odue to 10s;~ ofHO.Ac) and other 
peaks at w(’ 247 (55.5”,,) (M’ ~- CO(‘1-1,); 1~ (’ 18X 
(60”,,) (M _ -- MeCOO: -_(‘H,C<>-_) and 111 c’ 170 
(4O”J (M - 2 x HOAcl. 

Passing HCI gas into the dry methanoiic solution of 
AV-2 resulted in the formation of ;L product nip 
204 206 characteriscd as Lasicine hydr-ochloride (lit. $1 
vasicine HCI mp208 I by co-TLC. mmp. IR and ’ H 
NMR. The formation of ;I hydrochloride indicated the 
possible dehydration of the tertiary hydl-oxyl (C-l I OH) 
follo\\ed by the salt formation. 

In order tosupport the existenceofa C-1 I OH. reaction 
of AV-2 \+ith POCI,3 C‘,H,N l+as carried out to etrcct 
dehydration and in turn the formation of I asicine. The 
reaction. however, yielded ;I compound mp 133 134 , M * 
206. which analyhcd for C,, H , , N .CI characterised as 

chlorodesoxy ~aslcine flit. ~41 chlorodesouy basicine mp 
136 I37 ) by co-TLC‘, mmp. IR. ‘H NMR and mass 

spectrometry with an authentic smiple of chlorodesoxy 

vasicinc prepared by the reaction of POCI,‘CSH,N uith 
vasicine. The formation of chlnrodcsoxq vasicine from 
AV-2 may bc caused b) dehydration followed by 
chlorination. 

Therefore, on the basis of chemical and spectral studies 
the alkaloid AV-2 ma). therefore. be represented as 
1.2.3.4.9.1 1 hcxahydro pyrrolo ( 2, l-b) quinazolin 3.1 I- 
diol. 

This structure was eventually confirmed by partial 
synthesis from vasicine. Oxymercuratiowdemcrcuration 
and acid catalyzed hydration of vasicine failed to yield the 
alkaloid AV-2. However. on heating a mixture ofvasicinc 
and water in a sealed tube at I40 I50 for 16 hr AV-2 was 

obtained (ho”,,) which analysed for C, , H,,N20, 
&acetate mp 133 135 The synthetic compound and its 
diacetate was found to bc identical by co-TLC, 
superimposable IR. ‘H NMR and mass spcctromctry 
with AV-2 and its diacetate. 

H OH 

N. 12.72”,,). IR sho\ved bands iit 3210 3200 (-OH. -A --H) 

and I602 and 1497~111 I (,t~om;ttic). AV-2 X acetate prepared ii5 

AV-I acetate. mp I72 (t’ound: C‘. 64.2’: H. 7.01: N. 11.00, talc. 

for C,,H,,N,O,I. <‘. 64.09: H. 6.92: N. 10.65”,,1. IR showed 

0 
I 

bands at 3380 (-OH). 16x2 (-N-C-Me) and I605 and 

1490cm I (aromatic). .AV-3 k ct-qstalkcd from .Me,C‘O petrol, 

mp 224 226 1 Fo~md: C, 65.32: H. 7.19: Iv. 12.83. talc. f01 

(‘,,H,,,N,O,.C‘.65.-t3:H.7.30:N.l~.73” ,,I. IR ahowed bands at 

(aromatic) 337Oand 3450 ( A --H and --OH I ‘H NIMR (TFA. 
,i! of the compound sho\\ed I\\O imult~plet\ (ZH ~‘a&) ccntrcd at 
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2.33 and 3.5 for C-2 and C-l methylenes and a singlet at 4.6 (2H) 

for C-9 methylene. A triplet at 5.16 (1 H) was obtained for C-3 
methine proton and a multiplet at 6.9 (4H) for C-5 to C-8 
aromatic protons. 

Dvliydrutioli 01’ AL’-2. To AV-2 (60mg) dissolved in pyridine 

(8 ml) was added POCI, (1 ml) and the contents warmed (5 mm). 
Usual work up yielded a reaction product crystallized from 

Et,O-petrol (2:3), mp 1333134 , M’ 206. (Found: C, 63.67; H, 

5.25; N, 13.45, talc. for C, ,H, ,N,CI, C, 63.85; H, 5.33; N, 

13.55”;). IR showed bands at 1626 (-C=N-_) and 1603 and 

1493cm-’ (aromatic). ‘H NMR (CDCl,, 6) showed two 

multiplets (2H each), centred at 2.38 and 3.33 for C-2 and C-l 

methylene and a singlet at 4.6 (2H) for C-9 methylene protons. A 

triplet (1H) at 4.66 and a multiplet (4H) centred at 7.06 was 

assigned to C-3 methine and C-5 to C-8 aromatic protons 

respectively. 

Acth of POCI, ou wsicine. Vasicine (100mg) was treated in 
the same way as that used for the dehydration of AV-2. The 

reaction product crystallized from petrol-Et,0 (3:2), mp 134”. 

Mf 206. (Found: C. 63.65; H, 5.27; N, 13.42, talc. for 

C, ,H, ,N,CI, C, 63.85; H, 5.33; N, 13.55”;,.) 

Partid .synfhrsi,s. Vasicine (0.5g) in dist. H,O (2Oml) was 

heated at 140-150 in a sealed tube for 16 hr. The contents were 

cooled, extracted with CHCI,, the organic layer dried over 

Na,SO, and the solvent removed by distillation. The crude 

reaction mixture thus obtained (0.5 g) was chromatographed 

over Si gel and eluted with CHCI,-MeOH (99:l). The early 

fractions yielded a gummy mass (0.11 g) which failed to 

crystallize. (Found: C, 64.21 ; H. 6.89; N. 14.03, talc. for 

C,,H,,N20,, C. 64.05; H, 6.83; N, 13.58”,,.) The compound 

(0.07g) on acetylation and usual work up yielded from 

MezCO~petrol, a crystalline solid mp 1333133.5 (Found: C. 

62.29; H, 6.29; N.9.83.calc. for C,,H,,N201, C, 62.05; H, 6.23; 
N, 9.65 “<y I 

A~C,r~olc/rrlgen~~,~t.s Our thanks are due to CDRI, Lucknow for 

mass spectra, Dr. Dinesh, RRL, Jammu for spectral data and Mr. 
V K. Sharma for assistance. 

REFERENCES 

1. 

2. 

3. 

4. 

Chopra, R. N. (1925) Ilit/. J. Met/. Res. 13, 205. 

Mehta, D. R.. Narasane, J. S. and Desai, R. M. (1963) J. Org. 
C/Wl?i. 28, 445. 

Gupta. 0. P., Sharma, M. L., Ghatak, B. J. Ray and Atal, C. K. 

(1977) I&. J. .Wct/. Re. 66, 680, 865. 

Manske, R. H. F. and Holmes. H. L. (1952) in T/W A/!4oids 

Chernisrry td Plt~siolog~, Vol. III. p. I 1 1. Incorporated 

Publishers, New York. 

5. 

6. 

7. 

8. 

Manske, R. H. F. (1973) in T/W A/!irr/oid,~ C/xwi,str~ rmi 

Phy.kdogy, Vol. XIV, p. 507. Incorporated Publishers, New 

York. 

Heilbron, I., Cook. A. H., Bunbury, H. M. and Hey, D. H. 

(1965) in Dictiwury of Otymic Compowds. Vol. V, p. 3238. 

Eyre and Spottiswoode Publishers Ltd., London, 

Hanssan, E. B. and Oke, T. 0. (1969) J. Phnrm. SC;. 58, 370. 

Heilbron, I., Cook, A. H., Bunbury. H. M. and Hey, D. H. 

( 1965) in Dictimtrr!’ o/‘Orgtruic Compo~mls, Vol. IV, p. 2612. 
Eyre and Spottiswoode Publishers Ltd.. London. 


