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AbQw(-The new isoquinotiru alkdoid ( - f-pcshawarine (I ) has been kohed lrom Hy~oum wrtri)lonm Ku. & 
Kir. (Pyuve~uc ). Its synthesis in the raccmic form from copti~~ (0) iovdvcs a oovel approach to cyck 
hcmiaccfds in which the Icy ucp is the tnnsformrtion of the aMckydc fr)_aob&mine (HI) into tbc hcmbcctJ1Zb 
usiq ethyl chlorof~. ~i)_coryd&d (IN) sod (:kanada& (W have also bera syntbcsized for the first 
time. Tbc rbsohtte cott@r8ti1~ of (-)-I was determined by c&m&al cofreiabon with I+)doc4sninc utctbiodidc 
0). lk chirafity of the .aWoid (+@aaddioc (I(r) has &o been est&iisM by anakqy to ftkorydalisd fllb). 
(-~Pcshawuinc (I). (tkuudrlioc (l(r). f+koryd&sd (II& sod robamine (l(l), as well as hypccorine (22) and 
hypccocininc (23). are members of a new vottp of isoquindint a&&i&. the sccobcrbincr. 

An investigation of the alkaloidal extracts from the shrub 
Hypemum porr$Iortrm Kar. & Kir. (Papavtraccae), 
native to northern Pahistan. resulted in our isolation of a 
new, colorkss, non-phcnolic, crystalline alhaloid 1-b 
peshawarinc (1). Ct,H,,NOa togctkr with the known 
base protopinc.’ Tk IR spectrum of pcshawari~ shows 
a band at lT25cm~’ suggestive of a conjugatal b- 
lactonc.’ The mass spectrum of the alkaloid possesses a 
very stroyr base peak at IT& 58, whik other intense 
peaks are at nrle 383 (M’), 190, 163, 150, 135 and 134 
(= 135-H). 

The PMR spectrum of the alkaloid in CD& reveals a 
six proton N-MC sin&t at d 2.26. a compkx six proton 
H-5, H6 and H-13 mcthyknc proton absorption between 
S 243 and 3.25, a one proton doubkt of doubkts at S 
5.55 and 5.73 (J = 4.5 Hz) due to H-14, a two proton 
mcthykncdioxy singlet at 6 5.98 assignable to the C-23 
substitucnt, and another two proton mcthykncdioxy 
doubkt of doublets at 6 6.1 I and 6.18 (J = t Hz) attri- 
butable to the C-9.10 substitucnt. Four aromatic protons 

can be readily counted downfield. namely H-4 and H-l as 
singkts at S 6.66 and 6.98, nspcctivtly, and H-II and 
H-12 as a doubkt of doubkts at 6 6.93 and 6.65 (I = 
8 Hz), mpcctivtly. 

In order to set& thf positions of the subsdtucnts in 
peshawarine, the aIhaloid was hy&~~y~ using Pd 
as cadyst. Work-up furnished the crystalline amino acid 
2. C2,HUNOr, which proved to be identical in all 
respects with material obtained by similar reduction of 
the known alhakidal salt t-tbieucullinc mcthochloride 
(3)’ 

Peshawarinodiol (4). Cz,HoNO,, the cryrt.allinc 
lithium aluminum hydrirk nductiocl product of I, has a 
mass spectrum with peaks at mlr 387 (M’). 222,l77,&5, 
164. 163 (= 164-H), I48 (= 16MH). 135 t= 16x0). 
and 58 (base). In particular. the presence of specks m/e 
222 and 165. each of which possesses three 0 atoms. 
confirms the existence of a d-rather than a y-lactonc in 
pcshawtim (1). 

To furtkr eliminate tk possibility of tk alternate 

m/e IS0 
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struc~urc 5 for peshawarine w&b incorppnrcs a y- 
tacton, this mdecuk was cynthesizd from (-)-bicucul- 
line metbiodkk (3) by a two step process invdvirig a 
Hofmann elimination witb ckrvagc of rir~ B, followeel 
by bydrogeruioa of tbe stilbcaaSd doubtc bond over 
Adams catalyst. TRC racemic y-lactone 5 Jo obtain& 
possesses a sohrtion IR spectrum d&rent from that of 1, 
whb a strop carbonyl absorpthn at 1772 cm-‘. 

A synthetic effort was inithtcd at thh stage. IW 
pcshawtine anaJog 16 was fkst syntbcrizcd from tbc 
known N-rne~yi~~y~~~~ h derived 
from readily avaiIab!c bcrbcrhe W.‘J Lcmictu- 
Jo4msoa-Pappo ox&ion of 9a furnkbal tbc ahhyde 
1L in I996 yield. This aIdehyde corrcsporids to the 
racemate of the natur8uy occurrin# base (+)xanuWinc, 

recently found in Hy&usfis CURaffauit L &nun- 
cuhcee)? 8nd tbc present preparation constitutes the 
&St reported ryatbcsis of Ihis compound. 

(f)4hadah (I&) was treati with ethyl cMofo- 
formate and aqueous potuium bydroxkk to give bcmi- 
acctal1&asr4orkssaalorpbolusdidwtLict4tk 
sbowed to consist of one pure compound. This proce- 
dure represent3 L 0cw wtbod for the prepuation of 
cyclic bemiawals, which in all likiihod pracedlr by a 
two step proccas. Initially. tbe tertiary nitrogco b acyl- 
atal to form a transient quanary uretban. Subsequent 
attack by hydroxide at tbc akkhydic carboa with 
concomitant SW2 displacement of the activated nitrogen 
gives ri3c to the prohct obtskd. 

The prodltction of 1t vimlnlly guerantocd the sticccss 

IlU*R-CH, 

IIb,R+R=Cl+ 
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of tbc syntbcsis of the peshawarim analog 16 since all 
&at lWn8hcd to be achirvcd was tbc reduction of the 
Narboctboxy group to an N-Me, and the oxidation of 
the cyefic bcmiacctal to a b-hctonc. To uwatptisb tbcsc 
cw, bcfniaceti 121 wlf first cwwftcd to its methyl 
acal 1.h luin# Qimctbyl orthofomUtc. Lithium 4th 
minttat hydride reaction of ~a in r&x& THF 
fitmidd the basic amal 14 in 78% yield. Finrlly, rid 
bydrolyais of I& followed by Jones oxidatha pve rise 
tO*rtqlkddOg1~OfpCShWuirw.Tkyitldd16 

from tbc basic aced I& was 79% of theory. 
The pesbxwariae analog 16 exhibits a CO absorption in 

tbeIR8t I72Scm~‘,andundcrg0cstbcumemassspec- 
tr8l fr8@luntuioas as fmtural (-)-pe&awarinc (I). 
PahuhrIydlQa<nticintkPMRyKetnlmoftbc 
w is (L doublet of doubkts at b S.44 chu~risticrlfy 
due to H-14. 

since a satisfacWy method bad now been devc&pcd 
for tbc pnpuation of compounds pesscuipl the 
pcsb8wuiae skckron from tbc ComJpond& pro@bcr- 
be& sdt, it was deemed pox&k to ryathaixc 1W 
pestmwarinc (1) by a par&l sequence if tbe protoba- 
behe s&t coptisinc (0) cadd be oWned in 3ufEcknt 
qua&tics. siace CoQdrhw is Dot W&&k from any 
commercial source, the pmduction of this Akaioid by 
total ryntbcais was initha 

~~s~~~sav~~~ii~f~ 
t& prepuuh of 23.9,Wctnurb pcotobcr- 
bcrincsalts,tbcSqlEac4thatappcaRdtobctbcmost 
pmctical for a syatbuis of coptisinc (0) w8s one pro- 
CeQdhLg tJKWgb the intemediacy of an isoqumdine-l- 
cuboxakkbyde as described by Bradsbcr.‘* In tbc 
course of the synthesis, bowever. it was fotmd nccaary 
to introduce some vxriatioas in tbc procedures fcu tbc 
prcpar8tionoftbcfeqihiisoquioolincI$~tbcrl- 
dcbydc 19. Tbc Lnowo dibydroiwquholioe l;P was 
dcbydrogamtod witb palladium io dry xykoe 81 ndux to 
pm*r94%ykMoftbeiWqtLiwlinetl.Thirrcsult 
s~~~~tto~~~~~~~ 
~ventir~,mdrmucbioweryitMir~.‘nK 
next step iitvdvcd the ackaium dioxide oxidxtha of I8 
to * isoqw-1urbouydr 19. ?+8wwmy 
lzEa&an for achkviIi@ this tfamfd hrve 
present& been dctumined to invdve the USL of fresh& 
prrplvbdeaiumdioxideia&)ufrowtdioxubeu 
EelIux. under &Se circumslurctr, the desired 8Mcbydc 

19 was obtained in 53% yield witb an additional 24% 
ncovay of start@ matc$ial. 

Fdlowim tbc sequence developed for tbc syntbcsis of 
the pctbrwubwt Mabg 16,’ coptisinc iodide W wxs 
bcnzyktcd with bettzylmVatsium cbbrh to rflord a 
92% yield of $-bcnzykjibydr~t 0 wttisb was . . 
mMtedtuely rcducsd vi& #odium bambydrkk to s-bcn- 
zyi1~tr8hyhcop~ (8) in 95% yidd. Quatcmiation 
witb neat methyl iodide and Hofmnnn dc@atioa 
afhdcd in b&b yield the oily hxylisoqtliIWh *. 
Wbea )I, YIS oxhtively ckrvcd by means of osmium 
tcuoxi& uld Mdium metaphdate. tbc expected aMe- 
by& lab was obard in 87% ykki. ‘udebyde lob 
CoWponds to the raccmic form of UK! dkabid 
&amine,” so t&u tk pfeacot work represents the fht 
~S~~~~~~~Yf~~ 
Co@&is ocho~~~l Turcz. (F umuhceu). Raiuction of 
sytttbctk Mb wirb sodium bolobydlidc kd to (MXJry* 
d&sol (lib)“‘” in cxscntidly qtmntit8tive yield. Again. 
this &aloid from C~&l& ifuiskl (Tbullb.) Pers.‘ 
(Fumariaca) lmd never previously been ryntbcsizcd, 
and tbc presceat prcpamtiaa constituus tbc tht reported 
totrf syntbtsis. 
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24,WH 

25,R+R-0 

identical with (+&eshawarinediol (4) in terms of m.p.. 
spectral characteristics and most si&icantly CD curve 
in methanoi which shows Iblm+ 106W @k), I&O (P, 
[f?L, - 3483” Or), l&2 0”. and f&N + 2012@ W). The 
absolute configuration of naturally occurring (-b 
peshawarine (1) is therefore rigorously established to be 
as indicated.” 

The absolute co&w-a& of (+I-corydalisol (lib) had 
prcvioudy been ertablisbcd by chemical correlation with 
(+Wyiopioc (21) of known chinlily.” Although the 
optical rotation was availabk for (+Wiee UL), no 
stereochemical assignment but beto made. Reduction of 
(+)-ca&afine (fir) is reported to yield the correspond- 
ing alcohol canadalisol (Ila), which is also dex- 
tmrotatory. By analogy to (+Wrydalisol (fib). 
canadalisol and conscrjuently (+Mtnadaline (184, must 
possess the identical absolute con@uration. 

it is now possible to define a new group of isoquinolinc 
alkaloids. I& secoberbioer, which includes (-)- 
peshawarine (I), aobamine (11). (+I-corydalisol (lib). 
and (tjanadalinc (lb), logetbcr with the racemic bases 
hyprcorinc (22)“ and hypecorininc (23). “.“A’ Rue to the 
ntwness of the sC%obcrbiW. no bk$emtic studies con- 
cerning their origin have been carried out; neveaheku 
several pathways an be conceived. Obvious starting 
materials arc protoberbtrines ff other oxidized and 
related a&&ids bearing the “berberine brid&’ carbon 
append4 to the lower ring. One can envision a pfe- 
cursory secoberbine such as 24 which could arise by 
oxidative ckpvage of the N-7 to C-8 bond of a proto- 
be&e&c. Eazymic reduction of the immonium bond 
would then furnish aobunine (l(b); altemativcly. r&c- 
tion of the aldehyde followed by cyclization would ykM 
hypercorioe (22). Since 3,~y~~~yii~u~i~s 
rapidly oxid& to the corresponding a-keto com- 
pounds.” 24 WOuJd be expected to oxidize to the im- 
&ketone 2S which would cyclize to hypecorine (23). 
Oxidation-reduction of 24 succeeded by N-m&y&lion 
could kad to production of the quatcmary ammonium 
salt of a sccobcrhinc cart~xylic acid such as # which 
could then internally ntutralizc its charge by undergoing 
intra&cculaf &2 displacement of tbc quaternary 
niwn by the carboxylate anion to provide (-)- 

22, R*H 

26, R+R*0 

26 

peshawarine (I) in a sin& step. The utiliin of such a 
scheme, which incidentally is related IO the one followed 
in the present work to c&air3 W-peshawarine, would 
furthermore account for the absolute configuration of 
(-tpeshawarine (1) being the reverse of that which 
obtains for the simpk secobe&nes (+)-coryd&sol (llb) 
and (+Wnadaline (IL). 

-AL 

Samford upetknauof conditions. IR sptcua were t&n in 
CHCI, sola, and PMR spectra in CDCI, with TMS 111 iatcmal 
sUndUd. Mu, spccua were ObUiacd 81 7OeV. An tk was on 
Merck 254 silica pl plates. Mknxnatyscs were by Midwest 
Miclohb. IndiuWpolb. Indian& 

Exrmcrion. TtK fmcly qouad sums lad IeWes of H. 
pWR@Wmm (3.1 k&j were extnctcd with petro.kum c&a, and the 
extnt~ disc&cd. ‘RK mid\rrl ptaat mataid wu tbcn cxtnc- 
ted with EtOH. Evapon& of tie sotvent kfi I black ut witicb 
w&s stifled with I@% HCI. Tte rid &I was cxtl8cted with 
pCttOhIB.ClbC?,dlbCaoa-buictXtnwll-.Rw~ 

soln was cx&8cled with CHCI,. md Ihc cm, sohl keck extnr- 

ted with 10% HCI. Tbc CHCI, layer was evaporated IO I &ick 
uf, md titumtcd with petrokum ttba; tbc petrdeum ethtf was 
tbca d&card& T&c w vu dissotved in a smati amount of 
CHCI,, ddnl to 1aOp of sibca ~1. and cvtporrcsd (r, &yo~. 
fk powder was ioadui onto a sboet. w ditmctn sitia ~1 
column packed in beatrne. and clutai with benzene until the 
cbtoropbyus cuscd to ColJc off. The femainiag &c&d 
mrttririwuwu&dfrom~cotumasrithpurrMcOH.radtbc 
sdvcnt cvyxmed IO yield Fraction A (4 t). 

The HCI sotn was b&fir& lo pH 8 with cont. NH,OH, aad 
cxumcted with CHCl,. Evaporatin of the sotvent supplied Fmc- 
lion B f 10.2 gj. 

t-~PriLworiru {I) ww &&cd from Frrtioa A by tk on 
silica gel usiq CHCI, and McOH (3: I). Rccrysultiaion pvr I 
(?S m&. m.p. ipO_191’ (MeOH): lu]g - lW Ic. 0.2 f&OH): ul 
tc.0.U MeOH)I8k,,+lUW tpk,.lr~O'.[.~- 1?,YL(rftr): 
AZ 228, 245. 293 and 333 am (bg l I.%. 4.32. 3.78 and 3.691, 
A, 268 lad 309nm (be 3.46 rad 3.39. HM Ott. MS W’ 
Cak.forC,,H,,NO,: dc3fi3.1368.Foumd: mk383.13%. 

Coaumiocr of (- ~bjc~cnl~r muh~hio~~ (3) to amino acid 1. 
Tbc wlbochbribr 3 (22 m& in &OH (SOOml) wu bydm 
gcdyzed over 5% Pd/C (I g) at 1810 psi ood 78’ for 24hr. 
Purifkdm by tk yi&cd 2 (IOU&. m.p. WC24V (MtOH?: 
PF, l6akrn‘‘; AE 234 and 293 Ml fbgr II? 8nd 2.01. 
PMR d 2.83 (6H. s, N(CH,)J, 3.86 and 5.93 (4% 2s. 2 OCH,O). 


