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- The total ayntheaia of three 7,8-aecoberbinear 
+ -corydaliaol (l , (+)-aobamlne (2) and (+ - 

2 
eoorinine 

1 use carried ou uak hydrastInGe chlo: de and 
propylenedithioacetal of methoxycarbonylpl I”f 

4 
erona 

main building blocka. Corn ound 6, oondenaa P a 
2) aa the 

ion pro uct, raa 
the key intermediate in t ii e a~nFhaeie end wza tranzrormed 
either into oorydaliaol (1) and aobamine (a) (Scheme 1) or 
into hyproorinlne (2) (ScKeme 2). 

Secoberbinaa form a relatively large group of aecoiaoquinoline alkaloids’. 
Theee minor baaea are aaauaed to ba formed in planta from protoberberlne alka- 
lolda as a result of various degradation proceaaae caualn& oxldative cleavage of 
some bonds. The variety OS atruoturea of aecoberbinea ahowa that the quinolizi- 
dine ring In the parent base oan be opened in many plaoea leading either to 6,7- 
-88~0 or 7,8-aeco or 8,8e-aeco derivatives. 

In this work we would like to present a total ayntheaie of three alkaloids 
of 7,8-aecoberblne group: (A;)-oorydaliaol (I), (+)-aobamine (2) and (i)-hype- 
corlnine (l), aleo oalled corydallaplrone. 

The flrat two oyclio baaea, 1 and 1, incorporate the W-methyltetrzhydro- 
laoquinoline unit with bensyl aubatituent at C-14, which poeeaaea the “berbine 
bridge” oarbon C-8. Both enantlomerlo forma of aorydallaol (1) have been found 
in nature. The dextrarotatory isomer was isolated from Corsdalia inaiaa Pere. by 
lone&a et a1.2, while the levorotatory one from Ryueaoum procumbena L. by GUzler 
et al.3. Aobeunine (2)) Sor whiah no optical sot lvity was reported, wee extracted 
from Cor~dalia oahotenzia VIP. raddeaaa by Kametzni et al.4. Racemla hypecorinlne 

2* a tetraoyclia alkaloid aontalning additional ring between C-14 and C-8 
atoms, aeema to be the moat spread representative of the 7,&aeao group. It was 
found In four apeaiear maoum ereatum L. by Yekhontova et a1.5, PteridoDhYllum 
raaemoaum Slob. et 2uaa. by Ikuta and Itokawa6 and along with corydalieol (1) In 
RxDeooum ~~oo~bena L.3 md a0tii8 ** ~zo.~. 

tip till POW a number of ayatheaea of the 7,8-aeaoberbine alhloidr have 
been oarried out. In w of the ajntheaem other iaoqulnollne alkaloida kave 
beon uaod am auE&ratea. Ia the biogemetioal4 patterned approach both quater- 

nary protoberberinium malta and tetrahydroprotoberberine basea have been applied. 
The R-7 to C-0 bond wasgo? by regioaeleative Hofmtum degradation7 or by 
meana of ohloreformatea * . mlytio Yelaeahelmer re arran6ament of protoplne 
H-oxide was alao used to produae the 7,8-aeaoberblnea’0*“. Other iaoqulnoline 
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alkaloid8 suoh aer phtalideleoquinollne 12 

ieoquinoline’4 
, splrobensylieoquinollne13 or bensyl- 

were converted into 7.8’aeco bases ae well. Thus, the racemio 
oorjdaliaol (1) and aobamlno (2) were obtained by Shamma et al.7 
ohlorido. m et al.” as well M Iwaea et al.” 

rr0m 00pt isine 

Into (-+)-oorydalfeol (l), while Yakhontova et al.15 
aonvert ed prot opine W-oxide 

Walllah and Yad4ean12 
prepared it from hypeaorine. 

oarrled out the eynthesie of hypeaorinine (2) from dehydro- 
biouaulline . 

In order to continue our studies on the eyntheele of eeool.eoquinollne 
alkaloid8 with the uee of llthlated 1,3-dithiana as the naeked equivalente of 
acyl anione 16-18 we oarrled out the’total eyntheele of the alkaloid8 1, 1, 2 
belongIng to the 7,8-aeooberbine group. We oeed the same eubetratea for the 
eynthesie of these three basea, I.e. hydra&i-nine chloride (4) end propylenedl- 
thloacetal of methoxyoarbonylpiperonal ( . The latter one was succeeeiully 
applied for the syntheele of peehawarlne , a bieeecoberbine alkaloid. 

Cl- 
CH3 

La9 /THF 
-76OC 

6 

LAH 

Ra-Ni 

005. Fj,H 

(m-CH3 

SCHEME 1 

Compound 5 was the key intermediate in the eynthesia of these three alka- 

loids. It was obtained with 85% of Yield ae a result of condensation of lithium 
derivative of dithian 2 with imnonlum ealt 4. 

The course of the eyntheele of corydalieol (l) and aobamine (1) ie preeen- 
ted In Saheme( 1 )and of hypeoorlnlne (1) - in Saheae 2. 

Compound 6, q .p. 173 - 175’C, was oharaotorlsed by the presenoe of eater 

oarbony abeorptlon band at 1720 om-’ in the IR epeotrum and by IMR and MS 
spectra. The former ehored signals ooming from COOCE3 group (3.906), C,4-H 
met-e proton (4.50d)and two methylenedloxy subetituente (5.865 and tiq.6.066, 
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6.116, J-1.5Hz). The protons of five methylene groups originating from both 
dithian and nitrogen-oontaining rings BE well as from the W-CR3 group formed 
two multipletee around 1.85d and between 2.38 - 2.956, respectively. One of 
the four aromatic protons was shirted upfield to 5.736. It was probably the 
Cl-X atom which in the most stable conformation was forced into the shielding 
zone of the “lower” aromatic ring. Such a conformation of the molecule seemed 
to be caused by the presence of the spirocycllc dlthian ring at carbon C-13. In 
the maas spectrum peaks at m/z 298 and m/z 190, corresponding to benzyl and iso- 
qulnollnium ions, reepectively, might represent two ‘halvea” of the molecule. 

In the next step of the synthesis desulfuration of the addition product 5 
by mean5 of Haney nlckiel W-2 In the presence of 1% sodium hydroxide was per- 
formed. As the result the amino-ester 1, m.p. 133 - 135’C, was obtained with 80% 
yield. Ester carbonyl absorption appeared in the IR spectrum at 1705 cm”, and 
in the PMR spectrum the COOCIi3 group protons were demonstrated by a singlet at 
3.896. In the same spectrum the W-CR3 group singlet (2.35 6) dominated over a 
multlplet derived from three methylene groups (2.35 - 3.70&), on the edge of 

which a triplet (3.60 d, J=5Rz) due to methlne Cl4 -H proton could be noticed. 
In the aromatic region two doublets (6.50 6 and 6.75 6, J&Hz) and two singlets 
(6.35 d and 6.49 &)represented the four aromatic protone. In the mass spectrum 
the base peak at m/z 190 and the peak at m/z 193 characterized the isoquinoline 
part and the benzyl substituent, respectively. Instead of the molecular ion a 
peak at m/z 352 representing the M-OCR3 ion could be found. 

The reduction of compound 1 with lithium aluminum hydride led to the for- 
mation of racemic corydalisol (L), yield 80%. m.p. 145.5 - 147’C. In the lite- 
rature the following values of m.p. were recorded for the racemlc form: 127 - 

- 128’C 7, 146 - 147’C “, 147 - 148’C ” and 160 - 161°C 2. The synthetic cory- 
dalisol (1) we obtained was Identical (TLC) with the sample of this alkaloid 
sent to us by Prof. M. Shamma. Moreover, the IR, PMR and “CWMR spectra corres- 
ponded to those reported in the literature 2,7,10,11 . In the PHR spectrum we 
found the Cl4 -Ii proton assumed a form of triplet (3.596, J&Hz) 2*7. Protons 
from the hydroxymethyl group appeared as an AB quartet (4.48 6 and 4.626, 
J=12Hz). The EI MS disclosed the M-l ion peak at m/z 354, the base peak at m/z 

190 along with a peak at m/z 165, the latter two Indicating the f isson of the 
molecule between C-13 and C-14 atoms. 

Corydalieol (1) oxidized by chromium peroxide-pyridine complex 19 or tri- 
ethylammonium chlorochromate 2o led to the formation of aobamlne (2). yield 50%. 
and 71%. reepectlvely, m.p. 166 - 167’C. This alkaloid also turned out to be 
identical with a sample of 2 obtained from Prof. M. Shamma in terms of TLC Rf 
value, IR and PMR spectra. Mass epectrum of aobamlne (1). slmilarlly as those 
of the remaining substances described here, Involved the central dlbenzyl bond 
oleavage with the formation of fragment lone of the “upper’ base peak at m/z 
190 and wlower” weak peak at m/z 163 parte of the molecule. 
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The addition produot 6 188 ueed a8 well ror the eynthesla or the third 
alkaloid, hypeoorlnlne (A). This product wee reduoed with lithium aluminum hy- 
dride to give aloohol g, m.p. 156 - 158'C, yield 78%. The preeenoe of the 
hyfyay group rae shown in the IR spectrum by 8 broad ebeorption b8nd at 3170 
Cm . The PYR data included broad multiplet between 1.37 - 2.80 6 oontalning ten 
methylene group protons and protons from the N-CH3 group. Three singleta at 

3.47S, 5.89 6 and 6.05brepresented the C,4 -H and two methylenedloxy groupe, 
reapectlvelJI. A dietinot AB qu8rtet for tha hydroqrmethyl eubetltuent (4.826 
and 5.08d, J=l2Ez) oould be Bean in the epeotrum only arter the addition of 
heavy water. The arolaatlc region conelated of two broad signale around 6.496and 
7.386. The arajor rrs@entatlon under eleotron imp8ct resulted in two pea)re at 
Q/B 190 8nd m/z 270, lndlceting eg8ln the cleev8ge oi the bond between two 
benzyllc poeltlons. 

During the hyd.rolysAa of elaohol S perioreed under the influenae or 
&@/BP3 a produot wae rormed, whoee IR spectrum did not ehow abeorptlon In the 
aarbonyl region, but a aharp band et 3150 om-' . Thle oompound, probably h8ving 
the chareoter of oycllo eemiaortel or acetel, w8a elowly ah8nged into hypeoorl- 
nine (2) when kept in methylene chloride solution, whllo under the action oi 
merourlo acetate It oxidized qulokly to hypeoorlnlne (A) with high yield (88%). 
Thie alkaloid crystallized from meth8nol in pure etete and exhibited q . 197 - 
- 199'C (lltereture dater 196 - 198'C 2*12, 197 - 198'C 5, 200 - 201°C .IR, 
PMR and MS epeotral data were Identical with those reported in the lltere- 
ture2.5,6.12. 

Our dlthian approach to the eyntheals of eecoiaoquinollne alkaloida turned 
out to be the method of choice for the eynthesls of 7,8-aecoberblne alkelolde ee 
well. The synthetlzed elkalolder coryd8lleol (I), eobamine (2) and hypeoorlnlne 
(2) were obtained with relatively good over-all yield8 amounting to 54.4%. 38.6% 

end 58.3%. reepectlvely. 

RXPERIMRRTAL 

Melting point6 were determined on a KMler blook. IR speotre were taken In 
KBr pellrte on a Perkin-Elmer 180. PMFi apeotre were reaorded on Jeol FX-90(9OHz) 
in chlorororm-d soln with TM3 88 intern8 standard. Yase spectra were taken on 8 
Jeol JMS-D-100 et 75 eV. Purity of all corn ounds 
precoated plates (Moral, 

prepared wee cheeked by TLC on 
eilloe gel 60 F-2 4). MN slllae gel 60 200-300 mesh g 

wee used for column chromatography. 

The condensation product 6. 

n-BuLl (2.2 mmol) we8 added dropwIn to 8 eoln of dlleopropylarnlne (0.22 g, 
2.2 zsmol) in dry TEF (4 ml) et -10 8 under argon and kept at this 
min. Then the eoln was cooled to -76 C and dlthlsn 2 (0.298 g, 1 

te p 
mm01 

was introduced dropwlee yleldlng a violet soln. The I 

for 10 
in TRF 

oarboan on rrata 
this temp ror 0.5h and 
hydrestinine ohloride 

added dropwise. The mixture was kept a 
temp and stirred under argon overnight. It wee then poured on 2QZ ammonium 
chloride, phasea were separated and the aqueoua one wae extreoted with ether. 
The combined organic extreate were treated with 5% HCl and next the acidic aqu- 
eous phase we8 rendered alkaline with 20% NeCH. It was ertreoted with ether till 
Dregendorff test was negative. The or anlc extracts were combined, dried and 
evaporated giving 6, amorphoue solid 70.414 g, 85%) , which crystallized from 

methanol, m.p. 173 - 175'C. IR cm" r 1720. PMR b : 1.85 (m,W,dlthian-CH2), 2.38 

2.95 (m,llH,NCH 

5.73 (M&Cl-H 3 

,ArCB2CH2N,dlthian-CH3], 3.90 (s,3R,0CH3), 4.50 (a,lH,C14-H), 

, 5.86 (s,2H,CCH20), 6.06 and 6.11 (ABq,J=1.5Hz,2H,OCH20), 6.58 
(E~,~H,c~-H), 6.80 and 7.31 (2d,J=8Rz,lH eeoh,ArH). MS m/z (%) : 298 (321, 267(7), 
238(4), 223 (24). 209 (35). 190 (95), 188 (ICC), 172 (32). Found: C 59.06, 
H 5.12, N 2.82 Celc. for C24R25gC6S2' C 59.12, H 5.17, N 2.87. 
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The amlxlo-aster 1 

Compound 6 (0.243 g, 0.5 
(7 ml) d then tre8ted with 

was dia8olvsd in !FID (15 ml) oontalning 1% I?sOX 
sy nickel R-2 

vigorouely under reflux for 1.5 h. The Cattiy8 & 
ca. 4 8 . The mixture ~81 etlrred 
was II tered otf (cslite) and 1 

washed with THY and ohloroform. Solvents were oraporated in vactao to dryness. 
The resulting oil (0.153 St 80%) was ory8talZized irm methanol to give pure 
cryeta11i.W 2, P.&I* 133 - 135’6. IR on?‘* 1705. PER&z 2.35 fs,3H,MEi3), 2.35” 

-3.70 ~m,~,~~2~2~,~2~), 3.60 (t,~~,J~5Hz,C14-H), 3.89 (e,Yi,OCHj), 
5.84 and 5.86 (~q,J~l.~a,2H,0~20), 5.99 (s,2H~O~20~, 6.35 (s,lH,ArH), 6.49 
(e,tR,ArH), 6.50 and 6.75 (26,5*8Hz,lH each,ArH). MS m/z (%>t 353 (Y-30,(1), 

352 (P-31, <l), 193 (<l), 192 (4), 191 (32), 190 (loo), 162 (4). 148 (50). 
147 (17). Foundr C 65.51, Pi 5.39, I? 3.45. CSh. iOr C.&$t06t c 65.79, H 5.52, 
lsi 3.65%. 
(-t)-cOrJda1i801 (1) 

Compound 1 (0.191 8, 0.5 mmol) was dissolved in THP (20 ml) and LiAlhfqid(~O&8 8) 
waa added fn ortions. The rixture was stirred for 1 h at rooa temp 
%XCBBB Of u PH 
was decanted & 

wacl deoomposed with 20% ammon%um chloride, The or 
the inorganio residue was extracted with ether ti 1 ff” 

ic layer 

test was negative. The 
Dragendorff 

o 
removed to give 0.142 8 

c extract8 were eomblned, dried and the solvent 
of 011. Tt ~8s crystallized from methanol to 

depoeit ure, 
7 

crystalline (2)~corydaliso3 (A), m.p. 145.5 - 147’C (lit. 127 - 

- 128’C , 145 - 146’C Is, 147 - 148*C ‘I, 160 - 761’6 2!,W cm-‘: 3150. E%Rbr 

2.23 (s,3a,iWX3), 2.46-3.14 (m,6~,A~~2~,A~~), 3.59 (t,J=6Hz,lH,C14-ii), 

4.48 and 4.62 (ABq~J&Hz,2H,CH20H)~ 5.93 (s,2H,0CH20), 5.97 and 5.99 (ABq, 
J&5Hz,2R~0CH20), 6.54 (s,lH,ArH), 6.64-6.76 (m&ArH). XS m/z (a): 354 (M-l, 

<l), 190 (W), 175 (3), 165 (l), 160 (3)r 149 (2), 148 (2). 132 (41, 131 (4). 
Found: C 67.47, H 5.83, N 3.79. Calc. for C201i21?J05t C 67.59, H 5.96, N 3.94%. 

with chromium eroxfde-pyridlne compl.exfg. 
was dissolved in methylene ohloride 
was added. The mixture was stirr d v 

time methylene chloride (5 ml “, was added 
and inorganic solid was filtered off, then washed with methylene chloride, chlo- 
roform and triethyfamine. Solvents were evaporated in v 

s chromatographied o 
cue to give 0.075 g of 

to give 0.04 (5046p of 
silica gel (I:10 with chloroform e. 

(_t)-aobsmlne 7 
168 - 168.5’C f,. IR cm”‘: 1680. PMR 6,‘1:3~*[,,:~“,~~“; ’ 

2.35-3.27 (m,6K,AfCH2CH2EI.A~2C~), 3.58 (m,lB,C,4-H), 5.87 and 5.89 (ABz,;= 
&5Hz,2H,0CH20), 6.09 (a,2H,0CH20), 6.49 (e$H,ArH), 6.50 and 6.83 (2d,J&Iz, 
1R each,ArH), 10.07 (,s,lfi,CHO). KS m/z (%): 352 (M-l, <,I), 191 (78), 190 (100). 

188 (151, 175 (91, 163 (7). 160 (12). 148 (12). 132 (20). Pound: C 67.72, 
H 5.72, N 3.80. Calc. for C2 C 67.98, H 5.42, N. 3.96%. UUmex (I&): 

The reduotlon product 2 
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CH2OH), 5.89 (e,2H,0CH20), 6.05 (s,2H,0CH20), 6.49 (s,broaWH,ArH), 7.38 (a, 

broad,lH,ArR). MS m/z (S): 270 (17), 252 (4), 205 (19), 195 (12). 190 (30), 

189 (42), 188 (lOO), 164 (22), 163 (22), 130 (20). Found: C 59.90, H 5.52, 

IQ 2.99. Calc. for C23H25N05S2: C 60.11, H 5.48, N 3.05%. 

(+iypecorlnine (2) 

waded with 
anio extraots were 
.I8 8, IR 3150 cm-3 

PURbr 2.37 (a,3H,N-CR& 2.66-3.46 (mr4R,kr~2-CR2N), 4.79 and 5.14 (ABq,J= 

-16Hz,2H,ArCH20), 5.88 (s,2H,0CH20), 6.09 (s,2H,0CH20) 6.52 and 6.61 (2s,lH 

each,ArH), 6.88 and 7.79 (2d,J&Hz,lH each&H). MS m/z (I): 367 (Y+,4), 205 

(2), 190 (7). 177 (2), 162 (loo), 149 (22). Found: C 65.34, H 4.95, B 3.63. 

Calc. for C 
In another % 

NO t C 65.39, H 4.67, N 3.81%. 
&z&t the crude hydrolysie product was stirred In methylene 

chloride aolutlon for two days to deposit hypecorinine (2). 
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