
ON THE ALKALOIDS OF STRYCHNOQXXXIt 

1MYDROXYSTRYCHNINE, A NEW ALKALOID FROM smYcHNa!sm 

c. GALEm 

VOMCA L 

Inapreviolunotc’ancwm&xlwas&scriiforthc 
separation of ahkids by countercurrent diatriin 
(ccd) at di8c.ontilluously dccrah# pH, whicll ma& it 
possiiktosqmratcfromthefaw&aloidmixttrcofS 
nuxGumic/JL.seedaniDcknownwbstamxs:stryclminc 
l,a-and&cdUb&2aad3,brocineJ,p8C~Cb- 
IliDc (-3-hYdmYs 5, p”z.u=; 
bydmxybmchc) 6, icaj& 7, vomEnc 
togcthcrwithfournewalkabids.Tbestructmesof~ 
of the latter were established as Mydroxy-ucoluhrinc 
1.,3-hydroxy+uhlbriM 11’ and iaostrychnilK.’ 

fozl 
nowrhestntctun~oftbc 

izzd - l2(F5g. 1),whichisd.sotkmostpolar 
(x&=2x 103. 

Compound 12, GB&MA, m.p. 204-6’ (crystals from 
EtOAc, [& = - 1927 (c = 0.4, CHCl& shows, in the IR 
spectrum (CHCl& bands of au OH group at 346Ocm-’ 
andofaS-&ctamriagat166ocm-‘.Thcuvspcchum 
@OH) is typical for an N-acyl-i&line (A-: 255,280, 
291 nm (lo8 c: 4.08,3.60,3.49)) aad it is not mod&d by 
addition of NaOH. The mass specb~~ of 12 shows 
peaks at m/c (96): 3SO (I@, MO), 333 (lo), 178 (15). 144 
(4). 143 (4). 130 (4); the last thra? peaks are characteristic 
of the sequence indolinc-&CHdHrN,,. 

Inthc’HNMRspcctrumof 12(Tahle 1)foursignals 
qnitetypicalandcommunetostrychniDcstructllrc1arc 
present, i.e. at d 8.07 (lH, d, J = 8 Hz, H-12), 8 5.88 (1 H, 
1, J=6Hz, H-19), 6 4.76 (lH, ddd, J=3, 3 and 8H2, 
H-17)aad64.15(1H,dd,J=6and14Hz,H-1&). 

Fromtbeabovedataitispossibktonttnbutetotbe 
alkaloid 12 the structure of a hydroxy derivative of 1. 

Inthemassspcchlmlof12,thepfcsaKeofthepcak 
at m/e 178.080, (GJ&Nt&*), co- to the right I 
moiety of the mokcuk (Fig. 1). except for one hydrogen, 

tPartXXX.J.U.O@wa,C.Chk&LMmnna,RIdua,A6. 
Nicokltirad0.B.MuiniBcttob,Onzr.~~l~.(lJ(l~. 

$aMnpod13almild~ coaditionrmtbe 
dkabid 12. 

instead of the comsponding peak at m/e 162 io 1 
(Cl&NO+), suogests that the OH group of 12 is in that 
fmnt of the mokcnk. Moreova, the absence of new 
signals at nlatively low 6eld ia the ‘H NMR spectrum of 
13, the Gacctyl d&ative of w (Tabk 1). sllggcsts that 
the OH group in 12 is tutiary and probably allylic on 
accolmtofthcpnsencc,inthemass@cctrumof 12,of 
the ion at mlc 333 (10). 

Fromthecump&sonofthe’HNhIRspcctrumof 12 
withthatof 1’itispossiitoassignunquivocaUyto 
tbcOHgrouptheposition15onthebasisofthefolIow- 
in8 considerations: 

(i) The dcshklding (OEJppm) for H-17 of 12. due to 
thcl-3diaxialintcmctionwiththcOHgroup; 

(iii The loss of the coqliag between H-15 and H-16 
and between H-14,,,, and H-15, obscrvcd in 1; 

(iiii The loss of the homonllytic umpliug between H- 
18. and H-15, present in 1. 
In c&t the H NMR sp&rom of 12 shows H-16 (6 
1.45) as a dd (Jzte= 10 Hz and hk,, = 3 Hz), H-19 (6 
5.88) as a dd reduciie to a tripkt Q = 6 Hz), whereas 
H-l4b(8229)appearsasadd(J,=14HzandJ,.le= 
4 Hz). Moveover the other signals reported in Tabk 1 for 
12and1arcsimilar. 

ooalirmation of tbe 15 poaition of the OH 
group was obtained by hdhtion at 6 4.76 (H-17), which 
mod&d H-16 into a doubk$ (Jtlr = 10 Hz) and simul- 
bmeoualy the S&II& of H.- and H&3 iota a simpk AB 
system. The ’ umdiath at 6 1.45 (H-16) converted H-2 
in a s&jet and simpli6al H-17 into a dd (JIT~=~Hz 
ti Jupb = 3 Hx). 

Contrary to N-acctyli&Mc alkahA, 12 and 1 do 
notshowanycottondkctatt28onm,whichw4lldbe 
correlatl?dtotheabWhltccol@uWionofthcchiral 
centrca C-2 and C-7. However for these centrca, aa well 
asfortbcot&ers,acon@doaiddcaltothntof1 
mWtbcadmittdInfactthe~oft&erotafypowcr 
ofstry~~oiB=- 145, CHCI,) ia in tbc same nqse 
of tbo8c of 12 ad 13 aa]: = - 1Sl (c = 0.9, CHCls)). 

Thevahleaofthec&mkalahiftsofthe’~NMR 
qectnunof13arenpoitedinTabk2andr&talto 
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on the alkaloid8 of strycluKm-XXXI 2547 

c.qmund 12 12 (04 

(wlven*) (ox&l ) 
3 (C5D5”) mn,) 

E-2 

B3 

E-65& 

H-5b 

H-6amdE-6b 

H-9 

E-10 

Bll 

E-12 

E-lk 

Bl4b 

E-15 

H-16 

E-17 

H-18a 

II-18b 

H-19 

H-218 

H-21b 

H-2% 

3.89, d 

J2, 16-l’ 

l v. 

w. 

3.20, = 

1 A-2.0 

7.0-7.25 

8.07, d 

Jll, 12& 

1.62,dd 

J3,14.-2 

J1*14t4=” 

2.29, dd 

‘3, 14bg4 

1.45, dd 

‘16, W3 

4.76, ddd 

%7,23c8 

J17,23b-3 

0-J. 

4.15, dd 

J18a, lob-l4 

JIEb, 19-6 

5.88, t 

J18a, W-6 

2.70. d 

J21a 21b-15 t 

OV. 

3.06, dd 

J21a, 23b”7 

3.95 

OV. 

w. 

3.11 

1.75-1.9 

7.0-7.2 

8.45 

1.54 

l v. 

1.50 

4.09 

4.05. m 

4.10 

5.90 

2.58 

3.78, d 

3.32 

3.85.d 

J2, 16”’ 

3.92 

2.86 

3.18, ddd 

1.87 

7.14 

7.06 

7.23 

8.08, d 

Jll,l2-8 

1.43, ddd 

J3,148-2 

Jl4a# 148-14 

Jl4& 15’2 

2.34, ddd 

J3, 14bm4 

J14b, lb4 

5.13, dddd 

Jl5, w3 

J15,l ar2 

1.25, ddd 

‘16, 17-3 

4.27, dbd 

‘17,211.” 

J17,L3b’3 

4.05 

4.13, dd 

J180,18b=‘4 

J18b t9=7 * 

5.88, Udd 

JlLc, 19-6 

J19 21b” , 

2.71, d 

J21. 21b-15 , 

3.69, dd 

3.10, dd 

J23a, 23 b-l7 

4.05 

4.12 

l v. 

09. 

1.85-i-2.0 

7.0-7.3 

8.08 

1.53 

2.18 

1.64 

4.73 

4.16 

4.34 

5.97 

2.79 

09. 

3.18 
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Tabk 1. (cod.) 

E-23b 2.73, dd 2.46 2.66. dd 2.70 

Ido 2.10 

(a) ch8ZLOdl fJhiftE DO & , COU?liIg C311CtYt3 in 95; 

dadrublct, ddrdoublc dsublct, ddd--Whlc clsublc Paublct, 

dAdd=djuble hublc c?mblc I: *Jblct, thriplet, : m!lUitiplCt, 

>v.+sigml ovcrlnppcd. 

(b) sgactral pcrr:xtcro rewrtcd by Crrter ct cl.4 (:~-mmi- -. 

mtr riprae). 

tboseof l.‘Theaeflect(+46ppm)onC-lS,daetotbe IntheselksoIslry-(lncaIoataband;nt~ 
introdnctionoftheacetoxygroup,aswellastbeBeffect presentinS.RILrwfn&uL)tbisbthe5MtlhDetImt~ 
on C-14 (+3.8ppm) and C-16 (+2.4ppm) are quite stituthintbe15positbahaabcenfound.WenowreuJl 
evident. Also the slkldiog of C-17 (- 3.3 ppm) due to that from another Strychoes species, S. ica#a Baill: the 
the l-3 diaxial intaacth with the OH group in C-15 alhbti of the so-c&d N-methmh 
conthsthceffectobsmvaIinthc*HNMRs~ccbw type were isohd, i.e. icajiae ‘land its 1S-hydroxy 

COPY. derivative 14. The mod&&m of the ‘H NMR spectra 

T&k 2 “C NMR m ass+enta”) 

Compound 13 lC 13 1 

.- 

at21 61.3b 59.9 U(15) n.4 31.4 

a(31 62.6b 59.Lp a(161 50.4 48.0 

C(5) 9.7 50.1 C(17) 74.0 77.3 

a(6) 42.5 42.6 C(l8) 64.0 64.3 

C(7) 51.5 51.7 C(19) 151.6 126.8 

U(8) 131.2 132.4 C(20) 137.7 140.2 

C(9) 122.2 121.9 C(21) 54.0 52.4 

a(101 124.3 125.8 C(22) 168.6 168.0 

dll) 128.7 128.1 C(23) 42.5 42.2 

a(121 116.1 115.8 c=O 168.6 

U(13) 142.2 141.8 m 21.3 

a(141 30.5 26.7 

In part0 per minion donnriud rrom Ho481: 

lhxlo13) + 77.0 Pm 

Within a aren oolum tneoo omoi@nmnnBmay be fntrrc 

&aigmmntc rrported by Umhrt l t al’. 
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z;itF); cryawa from-AC& nip. m-e w @toH), A,: 
25s. 280.291 run (kq e: 4.08.3.60.3.49); IR (CHW hu: 34a 
ami 1660 an-‘; [& - - 192.7 (c = 0.4, CHCIJ); AfB, m/e (96): 350 
(MC, loo), 333 (IO). 178 (1% 144 0. 143 Q, 130 (4). (pouad: 
17&o&l. C,&Nq+ requires 178.067; Feud C, 7190; H, 6.18; 
N. 7.91. Cak.. for C1,HnN&: C, 71.98; H. 6.33: N, 8.00%). 

Is&etmy~ l3. compormd 12 (100 mp) wa¶ tcctyl- 
otsdtwithrmixtmedpyridinemdAcP(316l,l:lv/v)~tbe 
&J4dowedtostaldfor7daya,mltiltbereacrhwMcompldc. 
TbereagatswmevawiatddtkresiduewaspuritMby 

CCDbctwecnCH4md~rcidbaR~~pH3.8 
~-S.Jx10-‘q.CryrtJlfromAcOEtradr-bcxus~6lal). 
I&p. l!JwOl’; [UIB = - isi (C = 09, mad; MS, de 6): 392 
(M+.68),3190,334N,333(100.~~paLrtmlr 
283). 144 (58), 130 (23). (Pad: C. 70.3s; H, 6.06; N. 7.10. C&. 
for C&,NPI: C. 703, H. 6.16; N. 7.14%). 

Afb10dS~tbe&Ui?78SditlItdWithnrtaUiJCxtrrcted 
with CHC&. After pttdah by CCD (CHCI, and bdr at pH 
6.4)a~dcrydhionfromAcDEt,l2(11~~~;tk 
productwa.sconfm&by compuirw of m-P.9 roEltory power 
rod by tk amlysia. 
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