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Abstract-The chemistry of the epicryptopina, A, B and C. of the epimethylcryptopinc A and B and 
of epicryptopirubin chloride has been reexamined, and some new structural proposals made. 

CRYPTOPINE (1X C,tH&IOs occurs in opium2 to tbe extent of about ~3%, 
and is also a minor component of several other plants3 Its structure was elucidated 
by W. H. Perkin, Jnr., and described by him in a monumental paper,’ which is now 
cited as a classic example of work carefully planned, aud results accurately reported. 
During tbe course of this investigation Perkin described more than fifty transfor- 
mation products of cryptopine, and be assigned structures to most of them. Although 
the structure of cryptopine itself is in no doubt, modern knowledge apd physical 
methods should clarify the chemistry of some of its derivatives. 

Cryptopine (1) can be readily transformed into tbe 3-aryl-1,2dibydroisoquinoline, 
anbydroc~topine (3). which. when heated with cone HCI yielded two isomeric 
bases C,,H,,NO, named by Perkin ep~c~ptopines A and 3; structures 4 and 5 

CH, CH, 

CH, 

respectively were allotted to them. A third isomer, cpic~ptopine C (6) was formed 
‘when epicryptopine A was treated with dilute acetic acid. and this change was 
reversed by dilute HCl. All three isomers yielded the same N-acetyl derivative. When 
the A. but not the C. isomer was reacted with POC& a red salt. epicryptopirubin 

145s 
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chloride was isolated and structure 7 was proposed for it. The interconversions are 
summary in Chart 1. 

CH3 

chutl 

Aahydrocryptopine 
+ 

t 
N-acetate 

AC,0 
Epicryptopine C Epinyptopirubm ct - 

Y- 
dimer 

Now, Hofmann degradation of cryptopine methosulphate produces the poly- 
morphic a and b methylcryptopines (9) together with y -met.byktyptopine (8). The 
latter, when digested with cone HCl gave small amounts of the isomeric epimetbyl- 
cryptopines A and B, C2tH2SNOs. Perkin suggested that ~~e~yl~top~c B 
is 10 and that the A-isomer is the en01 form of this. No attempt was apparently made 
by Perkin to relate the epicryptopines with the epimethylcryptopines, altbougb he 
did report that an epimethykryptopine was not formed when the methochloride of 
~y&~top~e (3) was heated with cone HCL Tbe product was instead pseudo- 
cryptopine &lox-i&, the chemistry of which is still beii studied by us. 

Prompted by our interest in the chemistry of @dibydroisoquinolia and by 
some recent alternative structural proposals,s we decided to re-investigate the corn- 
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QW $‘CH, 

8 

10 

pounds and reactions described above. Any departures from Perkin’s original 
experimental procedures a indicated in the experimental section. 

The NMR spectrum of anhydrocryptopine (3)* shows the expected signals for 

NCH,, 2 x OCH,, CH20, and Ar-CH,N<; the ABX pattern attributed to the 

vinyl group is partially obscured by the aromatic absorption. The W and IR spectra 
together with chemical transformations described by Perkin a also all entirely in 
accord with structure 3. When anhydrocryptopine (3) is boiled with methanol 
in the presence of air, methoxyanhydrociyptopine (11) is produced-a typical reaction 
of l&libydroisoquinolines. The NMR spectrum (Fig 1). is entirely compatible 
with the proposed structure. It is interesting to note that this compound provides 
another example6 where the O-CH&I signal is split into a fine quartet. The mode 
of preparation of y-methylcryptopine from cryptopine, the formation of an oxime and 

an O-acetate, considered with the NMR, W and IR spectra, are all compatible with 
8, the structure proposed by Perkin. 

* Take11 in CDCI, with mtcrnal TMS as standard. 
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9 a 7 6 5 4 3 

FIG. I. 

We regarded the deeply coloured epicryptopirubin chloride to be the key compound 
in the epicryptopine series, and we examined it first. Our analytical figures agree 
better with CI,H,,NO,Cl, than the C2,H22N0,Cl computed by Perkin. The UV 
spectrum of the salt is similar to the spectra of 3-arylisoquinolinium salts examined 

by us, and the NMR spectrum* is diagnostic for structure 13(Fig. 2). The CH,-CH< 

group absorbs as an AX, system with a three proton doublet centered at 1.8 ppm, 
(J = 7.5 c/s) and a one proton quartet centred at 4.4 ppm. The two hydrosns on 
ring A absorb as a two proton singlet at 7.9 ppm and the aromatic hydrogens on 
ring D absorb as two, one p:oton singlets at 7.4 and 7.7 ppm. The one proton singlet 
at 9.2 ppm is typical of the C, hydrogen of isoquinolinium salts. Reduction of 
epicryptopirubin chloride with NaBH, yields the 1,2,3+tetrahydroisoquinohne 
(13) whereas use of LAH produces the unstable l&dihydroisoquinoline (14); 
treatment of the latter with HCI caused disproportionation to 12 and 13, a character- 
istic reaction of 1.2dihydroisoquinolines. The structure 14 was originally allocated 

Ye::: fl::: 

C‘I-l~O (‘ti;-O 14 
13 

* Takm 11, CF,CO,H 



The chemistry of Cryptopine- 1459 

by Perkin to ~~y~~tvpin~ another transformation product of anhydro- 
cryptopine, the chemistry of which will bc described in a subsequent paper in this 
serica The product of interaction of epicr~tvpi~b~ chloride and alkali is the 
8~~~0~~ pseudobase, and not a dimer as o~~nally su~est~ al~ou~ the 
cvlvur changes deaeribcd by Perkin are unusual. P&in’s original analysis fits the 
pseudobase structure. We have not been able to isolate a red salt, m.p. MI--155” 
described by Perkin as dehy~~pi~topi~b~ chloride; in our hands treatment 
of the pseudobase with HCI regenerated epi~~topirub~ chloride. 

~ilst the vinyl ~oup~g in ~y~v~ptopine (3) and in ~-me~yl~yptopine (8) 
are readily de&table in their NMR spectra, it is obviously absent frvm the spectra 
of the ~i~tvp~~ A, B and C. The UV spectrum vf ~j~tvp~e A suggests a 
conjugated syst~ whereas the spectra of the isomers 3 and C are benzenoid. The 

IR spectrum of epicryptopine A exhibits a band at 3333 cm- * (=Nfi) and a medium 

stench band at 1665 cm-r , which is attributed to a ketone carbvnyl grvup, ~~0~~ 
all attempts to reduce it failed. (The CO group of cryptopine its& absorbs iv the 
IR to produce a medium intensity band at 1665 cm- ‘). Tire IR spectra of the epi- 
cryptopines B and G, which arc supcrimpvsable, are devoid of bands in the ---OH, 

>H and)C==O regions. The study of epi~top~e A was complicated by the 

vbse~ation tbat its fR sag, in CHC& solution changed with time. 

Tbc presence of an >NH group @I epicryptvpine A is supported by the prcsena of 
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a one proton singlet at 1.6 ppm in its NMR spectrum (Fig 3) which disappears when 

the sample is shaken with D20. In the acetate the >NH absorption is no longer 

apparent in either the IR or NMR spectra; apart from the expected differenoes due to 
the presence of an acetate group, these spectra are very similar to the corresponding 
spectra of epicryptopine A i&l& suggesting a close similarity in C-N skeleton 
between epicryptopine A and tbe acetate. The UV spectra are indeed identical. A 
band at 1640 cm- ’ in the IR of the acetate confirms the presence of an amide grouping 
as proposed by Perkin, and the identity of the acetates derived from all three epi- 
cryptopines was also confvmed by their superimposable IR spectra and their mixed 
m.ps. 

OCH, 

OCHs 
C&O-_), 

H,at54ppm 

JlA 

-_MPLJ_ 

-NCH, 

3H 

FIG. 3. Solvent CDCI,. 

With the structure of epicryptopirubin chloride (12) secure, and the presence of an 

XH group in epicryptopine A established, the most probable structure for the 
base is 17. Its formation from anhydrocryptopine (3) is then unexceptional and 
involves intramolecular electrophilic attack by the vinyl group at Cd of the enamine 3 
to yield the imminium salt 15; nucleophilic addition of hydroxide ion to this produces 
the pseudobase 16, which is hydrolysed under the prevailing acid conditions to the 
amino-ketone 17. The salt 15 may alternatively lose a proton from C, to form the 
1,2dihydroisoquinoline (14). and disproportionation or aerial oxidation of this 
would account for the formation of epicryptopirubin chloride Epicryptopincs B and 
C are now regarded as being the isomeric pseudobases (la), and the interconversions 
of all three isomers described by Perkin are simply tautomeric changes. In our 
experience, the OH group of pseudobases seldom absorbs in the IR region of the 
spectrum. 
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H+ 

CH3 

CH3 

OH-/ --H’ 
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17 16 

We have been abIe to show that epic~ptop~e A is converted into epicrypto- 
pirubin chloride (12; 70% yiefd) by HCI, as weII as by the originaI reagent POC13, 
and since epicryptopine C is converted into the A isomer by HCI, it is not su~~sing 
that no epicryptopiae C can be isolated from the interaction of auhydr~ptopine 
and HCI. We have further shown that epicryptopine B, but not epicryptopine C, 
is converted into 12 by POCI,, and this d~eren~ in reactivity is probably due to 
the steric hindrance to phosphate ester fo~ation in tbe case of the OH group of 
epicryptopine C. The formation of the same N-acetate from all three isomers, its 
ready formation from epicryptopi~e A, and its structural s~iIarity with the A-isomer 
are all readily explicable in terms of structures 16 and 17. 

The NMR spectrum of epicryptop~~e A (17) in CDCI, at 60 MC/~ exhibits two 
singlets at 1-O and 1*30ppm (down~eld from internal TMS) in freshly prepared 
solutions, but a distorted quartet at 0.85, I-1, I.3 and I.5 ppm in others. The apparent 
instability of the compound in chloroform solution has already been noted. When 
the NMR spectrum of a freshly prepared solution of epicryptopine A in CDCIJ 

1 
was measured at 100 MC/S (Fig. 3), the presence of a CH,--CH-CH< grouping is 

suggested from the absorption at 1.3, 3.2 and 54 ppm. 
The IR spectrum of epim~thylcryptopine A exhibited a band at 166Ocm’t 

(>C=;O) but, as expected, there was no absorption attribu~bIe to --OH or>NH 

groups. The IR spectra of epicryptopine A methiodide and epimethylcryptopi~e A 
methiodide were identical so that epimethylcryptopine A must he 19; its fo~ation 
from y-methylcryptopine (8) proceeds presumably through the enol 18. We have 
been unabte to isolate a compound described by Perkin as epimethylcryptop~e B, 
and indeed, on the fo~ula~on 19 such a compound should not exist. The non- 
existence of a third isomer, and of an epi~ryptopir~bin typ; salt is readily understood. 
Structure 19 is also in accord with Perkin’s inabiIity to prepare a nitroso or N-acetyl 
derivative. 
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19 

The main product from the action of cone HCl upon y-methylcryptopine is a 
compound named by Perkin isoepimethylcryptopine and allocated structure 19 
by him. However no CO absorption could be detected in its IR spectrum; the chemistry 
of this compound is still being examined by us. 

Oxidation of anhydrocryptopine (3) with potassium permanganate yields the 
weakly basic ketoanhydrocryptopine, Cz ,H,,NO,, considered by Perkin to be the 
isocarbostyril(20). Better yields are obtained by treating methoxyanhydrocryptopine 
(11) with alkali. The UV, IR and especially the NMR spectra are all compatible with 
structure 20. Perkin found that when 20 was reacted with POCI, a scarlet salt, 
named ketoisoepicryptopirubin hydrochloride, was produced; this was allotted 
structure 21 and was easily hydrolysed by water to a weakly basic substance, 
C1,HlsN05, m.p. 23524W, for which no structural proposal was made. Like 
ketoanhydrocryptopine (20) itself, this compound dissolved in cone HCl to form a 
deeply coloured solution, whose UV spectrum is almost identical with that of epi- 
cryptopirubin chloride. 

The NMR spectrum of ketoisoepicryptopirubin hydrochloride is identical with 
that of epicryptopirubin chloride (12) except that the C, proton absorption at 9.2 ppm 
has been replaced by a broad 1 proton singlet at 2.0 ppm. Structure 21 should thus 
be replaced by 22. The hydrolysis product is then expressed by structure 23, a for- 
mulation that is strongly supported by the fact that reduction of it with LAH, 
followed by NaBH,, gave 13, (presumably via 14). identical with the compound 
derived from epicryptopirubin chloride (12). 

@qCHJ Q+$~~ 

20 21 
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Mp’s are uncorrected. 

EXPERIMENTAL 

Anhydroeryptopine (3) 
Cryptopine (140 g) was converted lo isocryptopinc chloride’ (13.5 9) which on treatment with methanolic 

KOH’ yielded 3 (120 g) m.p. 108-110”. (lit.’ m.p. II@-Ill”). Y,, (nujol) 1620. 1605 and 1570 cm-‘; 
i., (EtOH)(s) w 259 (21.200). 315-350 (12,100); NMR (CDCI,) ppm. 24 (3H, s), 3.85 (3H, s), 3.95 (3H, s), 
4.45 (2H. s), 5.3 (1H. s), 59 (2H, s), 6.45 (2H. AB 8 c/s), 69 (1H. s), 74 (1H. s); vinyl group; 5Q 5.2, 5.4, 5.7 
(2H. dd), 6.8.6.9. 7.1, 7.2 (lH, ss), JAY = 1.5 c/s. J,,x = 18 c/s, Jltx = 11 c/s.*t 

Epicryplopincbin chloride (12) 
(i) Epicryptopine A (0.4 g) was converted (Ref. 4. p. 1014) lo 12 (O-3 gb m.p. 221-223”. (lit! m.p. 22&223’). 

Y, (nujol) 1640. 1605, 1570, 153Ocn~‘;l., (EtOH), (c) mp 242 (32,000), 274 (sh) (14,600), 368 (21.000); 
j., 313 (3.800); NMR (CF,COOH) ppm 1.8 (3tL d 7.5c/s), 3.95 (6H. s), 4.4 (1% qu. 7.5 c/s), 4.85 (3H, 
s), 6.2 (2H, s), 7.4 (IH. s), 7.7 (lH,s), 7.9(2H, s). 92 (1H.s). (Found: C. 652; H, 5.3; Cl, 8.9. Cz,H,,NO,CI 
requires : C. 65.3 ; H, 5.2 ; Cl, 9.2 %). 

(ii) Epicryptopine B (50 mg) was dissolved in POCI, (0.5 ml) and heated 011 a steam bath for 20 min. 
On cooling, ice was added lo the reaction mixture and the resulting soln heated a further 14 hr. The cooled 
sdn deposited 12 (31 mg) m.p. 220-223”, over two days. 

(iii) The scarlet aqueous WItrate* obtained in the preparation depicryptopine A* on standing for 2 weeks 
depositad 12 (@2 g) which on recrystallization from dil HCI acid gave (@17 g), m.p. 221-223”. 

(iv) Compound 3 (05 g) was heated in POCI, (2 ml) on a steam bath for lf hr. The pale yellow soln was 
cooled, treated with pet. ether (b.p. 60-80”; 20 ml) and the solvent layer decanted. The residue was dissolved 
in hot water and on cooling a dark material was dcpositbd The aqueous layer was decanted and the residue 
tituratcd with a-tone. The insolubk red salt was collected and a~ crystallization from dil HCI acid yielded 
12 (007 g), m.p. 220-223”. 

(v) Epicryptopinc A (025 g) was treated with 3 % HCI (20 ml) and the resulting suspension of the hydro- 
chloride heated at 100” for 28 hr while air was passed through it. At the end of this time the clear dichromate 
coloured soln was cooled and 12 (@23 g) m.p. 219-222’ crystallized. 

The 12 obtained by methods (ii), (iii), (iv) and (v) did not depress the m.p. d the material obtained by 
method (i). The IR spectra daU tbeac materials were superimposable upon each other. 

Epicryptopines A (II). B (la), were prepared from 3 ona according lo the method d Perkin (Ref..’ 
p. 1008). in subsequent preparations the following procedure was employed. A soln of 3(24 8) in cone HCI 
(10ml) was boiled in a lest tube for 45 sec. the resulting permanganate coloured soln was diluted with 
water (20 ml) and the soln allowed lo stand overnight when the solid material (1.6 g) which had separated 
was collected and ‘bq scarlet aqueous filtratct retained. The mixture of hydrochlorida d 17 and 16 was 
titurated with 4% HCI (50 ml) and the mixture heated on a steam bath for 60 min. The solid material was 
Rltered off. dissolved in a large volume of water. basifiai with ammonia and the ppt filtered off and 
recrystallized from benzene. 

Compound 17 (0.8g) m.p. 206-208’ was obtained as a chalky powder, concentration of the mother 
liquor yielded a further crop (03 g), m.p. 196198”. Repeatal rccrystallizations from benzene gave 17. 
m.p. 21&212‘ (lit: 21&212”). Y,, (oujol). 3333, 1665. 1615 cm-‘; i_ (EtOH) (c) mp, 287 (9,300). 333 

l Secbelow. 
S = slnplet: d = doublet; qu = quartet: m = mulrlplct: sh = shoulder 

+ Sccabo\c. 
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(125OOA 350(13,000), 366(7.500); & 265 (5.400), 307 (6.500) (Found: C68.5; H, 6.35; N, 3.75; OCH,. 168. 
Calc for Cl,H,,NO,: C, 68.3; H, 6.2; N. 3.8; OCH,. 17.4x.) 

Epicryptopine B. Compound 17 (lag) was heated under r&x in McOH for 3 hr, when the MeOH 
was evaporated. Tk residue was extratai with ether. Tk ethereal extracts were dried Ild evaporated 
leaving 16 (08 g). 

Epicryptopine C. Compouod 17 (1.2 g) was treated with dil AcOH (Ref.‘, p 1003) giving cpicryptopine C 
(@8 g) m.p. 16S167” (lit.‘, W-166”). The spcctraJ characteristics of B and C arc identical. Y, (oujol) 
1605 cm-’ ; 2, (EtOH) (e) mp, 235 (s) (15,700), 288 (10,900); 1,257 (2,400). 

Epicryptopine A acetate (178) The aatatea of 17 and 16 were prepared (Ref.‘. p. 1010, 1012, 1014) and 
found to have identical spectral characteristics Y, (oujoi) 1665. 1640, 161Ocm- 1 ; 1, (EtOH) (e) mlr, 
290, 338. 355, 365 ; A_* 265. 307; NMR CDCI, ppm 1.1 and 1.3 (3H broad s), 2.1 (3H. s), 2.8 and 2.85 
(3H, s), 3.95 (6H. m), 4.8 (2H, s), 5.3 (1H. m), 60 (ZH, s). 65-7.3 (YH, m), 7.85 (fH. d, 8 c/s) (Found: C, 66-9; 
H. 6Q5; N. 34. Calc. for C,,H,,NO,: C, 67.1; H, 6.1; N. 3.4x.) 

Epfmethylcryptopine A (19). Cryptopine mcthosulpbate (107 g), m.p. 236-238”, was prepared from 1 
(100 a) (Ref.‘, p 880) (lit.‘. 236238”). 

y -Methylcryptopin (8) (44 g) mp. 109-l lo”, was prepared from cryptopine methosulphatc (1@7 g) (Ref.‘, 
p. 960) (lit!, 110”). Y, (nujol), 1680. 1600. 156Ocm-‘; 1, (EtOH) (e)mlr, 235 OZ,400). 290 ULX% 
&,. 268 (7,ooO). NMR CDCi,, ppm, 2.1 (6H, .$ 3.3 (2H. SA 3.85 (3H. sA 3.95 (3H. s), 4.3 (2H, s), 59 (2H. I), 
6.65 (2H. s), 79 (lH, s), 7.3 (1H. s). Vinyl group: 5.1, 5.3. 5.4, 57 (2H, d), 7Q 7.2 7.35, 7.55 (lH, s), JU = 
1.5c/s, J, = lNc/s, Jyx = 12c/s. 

Eplmefhykrypropine A (19) (02 gA mp. 221-w”. was prepared from 8 (4Gs) (Ref.‘, p. 1010) (lit.‘. 
222~223O); Y, (oujol), 1660. 161Ocm-‘; i_ (EtOH), (e)mp, 290 (10,200A 333 (12,300), 350 (13,800), 
368 (sh, 8,200); A_,,, 265 (6,400), m (7.900). 

Reductions of epicryptopirubin chloride 

Tecrahydruepicryptopfnrbin (l3) Compound 12 (@2gI was dissolved in 30% aqueous EtOH (15 ml) 
and treated with NaBH, (@2 g) and tbc mixture heated on a steam bath for 45 min Tk reaction mixture 
was poured into water (100 ml) and extracted with ether. Evaporation of the solvent left a colourleJs oil 
which dissolved in a small volume of EtOH and soon crystallizd as colourkss needles, (@12g), mp. 
158-159”; Y, (oujol) 1615 cm-‘; 1, @OH) (8) mp, 238 (11,400, 2&3(65@3); 1, 260 (1,CXlO); NMR 
(CDCI,) ppm, 14 (3H. d 7.5 c/s), 24 (3H, .sA 39 (6H, s), 2+X-3.8 (3H, m), 3.3, 3.5. 3.8 and 40 (CH,N. AB, 
16c/s), 5.8((SCH,-O. AB, 1.5c/sA 6.8 (2HsA 6.85(1H.s), 70(1H,s). (Found: C 71.25; H. 6.5; N. 4.1. 
C,,H,,NO, requires: C. 71.35; H. 6.55; N. 3.95x.). 

Dihydroepicryptopirubin (14). Very finely ground 12 (@6 g) was added portionwise to a stirred mixture of 
LAH (0.5 g) and ether (100 ml). A green/blue lluorcsczoa rapidly developed and stirring was continued 
until no more red solid remained The excess hydride was decomposed with water and the dried ethereal 
layer on evaporation gave 14 (0.4 g) as a pale green solid which rapidly become red on exposure to air. 
& (EtOH). 360 mp; NMR CDCI, ppm 14 (3H. d 7.5 c/s). 30 (3H. s). 3.5 (1H. q. 75 c/s). 395 (6H. s). 
4.2 (2H. broad s), 5.8 (2H. s), 6.5 and 6.9 (2H, AB, 8 c/s), 7.5 (1 H, s), 76 (1 H, s). 

Disproponionarion reacrion of dihydroepicryptopirubin (14) The base 14 (@4 e) was dissolved in coot 
HCI (2 ml) and the soln boiled for 45 see The dark red soln so produced was diluted with water (10 ml) 
when a buffcolourcd hydrochloride salt crystallized This was collected and converted to the fr& base and 
recrystallized from EtOH when colourlcss oezdla ol tctrahydrocpicryptopirubin. mp. 158”. were obtained, 
identical (mixed mp. and 1R) with the NaBH, reduction product of 12 The aqueous layer from which the 
hydrochloride was filtered gradually deposited a red solid (@2 g), m.p 208-212’. which on recrystallixatioo 
from dil HCI gave 12 (015 g), m.p. 219-222”. 

Dehydrcepicryptopirubin hydroxide. This quaternary salt was obtained (Ref.‘, p. 1016) from 12 in high 
yield as black crystals m.p. 215-220” (iodistinctb Treatment of the hydroxide with a few drops ofconc HCI 
rcgcncratai quantitatively 1% m.p. 220-223”. 

Keroanhydrocryptopin (20). (i) Compound 3 (2Qg) was oxidized using KMoO, (Ref.‘, p. 994) to 20 
(@15 gX m.p. 162-163”. Subsbqucnt preparations were carried out by (ii). 

Merhoxyanhydrocrypmpinc (11). Compound 3 (2.5 g) was dissolved in McOH and allowed to stand in an 
open beaker for 2 days. On scratching the wall of the beaker 11 (2ag) separated as pale yellow needles, 
m.p. 186-INN- (lit.‘. 186-188”). i_ (EtOH) mp 260 (strong), 320 (medium); i,,. 300; NMR (CDCI,) 
ppm 2.95 (3H. s). 3.3 (3H, s). 3.9 (3H. s), 4Q (3H, s), 5.6 (IH. s). 6G (1 H, s), 59 and 605 (ZH, AB, 1.5 c/s). 66 
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and 6.8 (2H. AB, 8 c/s), 675 (1H. s), 7.15 (HI, s) Viny1 group 5-05.52 545 and 5.75 (2H. d), 4-7-7.3 (lH, 
obscured by aromatica). 

Ketoanhydrocryptopine (2@), Compound 11 (20 g) was hented uada rcflux with 25 % SO/SO cthauotic 
KOH aq (SO ml) for 2 hr. The resulting bIack soln was poured into 3N HQ (1 SO ml) and extractal with a 
large volutnc ether. Evaporation of the cthcrcaI extracts gave a brown materiaI (065 g) which ou mcrystalli- 
ration from h&OH yiehicd the de&d product (t36g) as stout yellow needles, mp. 162-163”), identical 
(mixed m.p. and IR spectrum) with that obtained dira%iy by o&&m of 3, Y, (nujo& 1660, 1640, 
161Ocm-‘. A_ (EtOH), mp, 255 (sh medium), 2% (medium), 306 (medium), 358363.380 (weak). NMR 
(CDCl,) ppm, 3-1 (3H. s), 3.75 (3H, s), 3.85 (3H. s), 60 (2H, s), 6.1 (lH, sk 6.55 (iH, s), 6.90 (lH, s), 67 and 
69 (2H, AB, SC/S). Vinyl group; 4.85, 595, 5.25. 5.55 (2Y d), 6.1, 6.2s. 6.35, 6.5 (II-I, s), JM = I*3c/s, 
J,, = 17c/s, Jyx = lOc/s 

Kefo~p~yp~opj~i~ HydroeMorMe (22) Compound 2.0 (0.4 g) was treated with P-s $08 ml) 
(Ref.‘, p. 1017) to give 22 (Dllg), m.p. 136MOO, v_ (nujol) 3500-2100, 1620, 1605, lS70, iSSOcm- ‘; 
1, (EtOH) (a) (mp) 250 t30,ooOA 2% (sb) (7,OOOA 305(sh) (6,ooOk 368 (21,000); & 323 (3,200); NMR 
(CFsCOOH) ppm, 1.7 (3H. d, 7 c/s), 24 (1H. broad s), 3.95 (6H, s), 4.35 (III, q, 7 c/s), 4.8 (3H, s), 6.2 (ZH, s), 
7.3 (III, s), 7.5 (lH,s), 7.65 (2H.s). (Found: C, 63.2; II, 4.9. CIIH20N0,CI requires: C, 62.8; II, 4.9x.) 

~ero~~~j~y~r~p~~~ &se (23). ‘I& amide 23 (015 g), was obtained (Ref.‘. p. 1018) from 2.2 (03Og) 
as pale brown prism m.p. 234-238” (lit.‘, 23S240”); Y_ (nujol) 1650, 1625, 1610, 1585, 1570cm-‘; 
&- (EtOH) mp 260 (sh), 350,385. (Found: C, 691; H, S-3; I?, 49; C,,H,,NOs requires: C, 69-l ; H, 5.2; 
N, 3.9 %.) 

R~~!~ of23 The amide 23(X, mg) was added to a slurry of LAH (100 mg) in ether (1 SO ml) and hoati 
under r&x witb stirring for 4 hr. TItc ethcmaI soIn bad a green fluor*Locna: and a soht of a few drops in 
EtOH had a UV spectrum (d__ 360 mp) identical with that of 14. Excess hydride was decomposed with 
water and the ethercaI layer separated and evaporated under reduced prcsa Tbc residue was immediately 
treated with 20% aqueous EtOH (5 ml) containing NaBH, (50 me) and the mixture hatted on a steam 
bath for 30 min. The ma&on mixtun was diluted with water (20 ml) and extractal with ether (4 x M ml). 
The combined extracts were dried and evaporated leaving a small amount da brown oil which on dissolving 
in a small volume of bot &OH and cooling yielded 13 (15 mg) as colourlcss needles mp. 15~lS6°, the 
m.p. was undcprcssai on mixture with W pnpard by NaBH, rcducGon of 12. 
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