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Keg Word Index-Carha cassinoides: Celastraceae: peralillo: sitosterol; /Gamyrin: ursolic acid: lup-20(29)-en-3/i,30- 
diol; pentacyclic triterpenes; friedelin; 30-hydroxyfriedelan-3-one; 29-hydroxyfriedelan-3-one; 3-oxo-friedelan-29- 
oic acid: X-ray analysis. 

Abstract-The investigation of stems and leaves of Catha cassinoides afforded, in addition to sitosterol, fi-amyrin, ursolic 
acid, lup-20(29)-en-3b,30-diol and friedelin, three new pentacyclic triterpenes: 30-hydroxyfriedelan-3-one, 29- 
hydroxyfriedelan-3-one and 3-oxo-friedelan-29-oic acid. The structures ofthese were determined by spectral studies and 
correlations, and were confirmed by X-ray analysis of 29-hydroxyfriedelan-3-one acetate. 

INTRODUCTION 

In a previous paper [ 1 ] we reported the isolation of various 
nor-triterpene quinonoid compounds with antitumoural 
and antibacterial properties from the root bark of Catha 
cassinoides. This paper deals with the triterpene 
constituents of the stems and leaves of the same plant. In 
addition to b-amyrin, sitosterol, ursolic acid, lup-20(29)- 
en-3/3,30-diol (la) and friedelin (3a), three new triterpenes 
with the friedelane skeleton were obtained and identified as 
30-hydroxyfriedelan-3-one (3b), 29-hydroxyfriedelan-3- 
one (4a) and 3-oxo-friedelan-29-oic acid (4c). The 
structures proposed are based on spectroscopic data, 
interconversion and comparison with friedelane @a), 
epifriedelinol (5b) and polpunonic acid (3d). X-Ray 
analysis of the acetate of 29-hydroxyfriedelan-3-one 
determined the stereochemistry at C-20. In view of the 
results obtained it may be advisable to reconsider the 
structures proposed for the natural products octandrolal, 
octandrolol, octandrolic acid, octandronal, octandronol 
and octandronic acid, isolated from the bark of 
Hqdnocarpus octandra [2]. 

RESULTS AND DISCUSSION 

Compound la, C30H5002, is a pentacyclic triterpene 
with an equatorial OH group at C-3 and a 
CH,=C-CH20H grouping as can be seen from the 
‘H NMR signals at 6 3.25 (1 H,dd), 4.95 (2 H, broad s) and 
4.15 (2 H, s) which changed to 4.45, 4.90 and 4.50 
respectively in the spectrum of the diacetate lb. The off- 
resonance decoupled ‘%NMR spectrum of lb agreed 
with these assignations: two olefinic carbons observed at 
149.29 (s) and 110.16 (t), a doublet at 80.86 and a triplet at 
65.95 corresponding to the secondary and primary 
carbinols (ppm from TMS). 

Lupenyl and lupanyl acetates lc and 2 were obtained 
from lb by hydrogenolysis in the presence of Pd/C. This 
confirmed the presence of the primary allylic alcohol and 
established the structure of la as lup-20(29)-en-3/?,30-diol 
(see Scheme 1). This substance had previously been 

isolated from the stems of Quercus champiorzi [3] and the 
physical and spectral data of the compound from both 
sources agreed in all respects. 

30-Hydroxyfriedelan-3-one (3b), C,,,H,,,O,, had IR 
absorptions at 3450 and 1700cm- ‘. The ‘H NMR 
spectrum showed a two-proton singlet due to a CH,-OH 
group at 6 3.25, (this moved to 6 3.75 in the spectrum ofthe 
acetate 3~); six tertiary C-Me groups: a secondary methyl; 
no olefinic protons. 

These data plus the MS fragmentation pattern (see 
Table 1 and Scheme 2) [4] and the negative Cotton effect 
seen in the CD spectrum (identical to that offriedelin)point 
to 3b being a saturated keto-alcohol with a friedelane 
carbon skeleton. 

Taking into account the m/e of fragment e (141 in 3b 
displaced to 183 in 3c) and the low intensity of [M’ - R], 
the hydroxymethylene group should be located at C-20. 
Oxidation of 3b with Jones’ reagent followed by 
diazomethane treatment gave a methyl ester identical with 
methyl polpunonate (3e) [5] (direct comparison with 
authentic sample). 3b is therefore 30-hydroxyfriedelan-3- 
one; this had been prepared from polpunonic acid but this 
is the first time that it has been isolated as a natural product. 

29-Hydroxyfriedelan-3-one (4a), C,,H,,O,, had two 
oxygen atoms corresponding to a carbonyl group (IR 
absorptions at 1705cm-‘) and to a primary hydroxyl 
group (IR absorptions at 3500cm-’ ; ‘H NMR, two- 
proton singlet at 8 3.42). An acetate (4b) was formed, 
C32H5203r and a keto-aldehyde (4d), C30H4802, by 
means ofmild oxidation with Jones’ reagent. 4d showed IR 
absorptions at 2700,1725 and 1705 cm-’ and one proton 
singlet at 6 9.47 in ‘H NMR. Subsequent oxidation of 4d 
yielded the natural keto-acid 3-oxofriedelan-29-oic acid 
(4c), C,,H,80,, the last product to be isolated from Catha 
cassinoides. The two substances could thus be correlated. 

The presence of six tertiary methyl groups and a 
secondary methyl group in the ‘H NMR spectra of 4a and 
4c and their MS fragmentation patterns (see Table 1 and 
Scheme 2) indicate that both substances have friedelane 
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4a R = CH,OH 

4b R = CH,OAc 
4, R = C‘OOH 

4d R = (‘OH 
4e R = CHLOT~ 
4f R = CO,Me 
4g R =(‘ONH, 

Sa R=?H; R’ = Me 

5b R =/i - OH Y - H: R’ = Me 
E R=O: R’ = CHzOH 

Scheme 1. 

Table 1. MS data ( 1’,1 rel. ink) 

a b c d e rvl- M’ - R 

3a 341 (22) 
3b 357 (37) 
3c 399 (15) 
4a 357 (26) 
4b 399 (14) 
4c 371 (12) 
4d 355 (79) 
4f 385 (34) 
6 325 (25) 

273 (100) 
273 (100) 
273 (100) 
273 (100) 
273 (100) 
273 (100) 
273 (100) 
273 (100) 
273 (100) 

205 (237) 
221(75) 
263(1X) 
221 (105) 
263 (57) 
235 (200) 
219(21) 
249(155) 
189 (46) 

302 (43) 
302 (68) 
302 (23) 
302 (64) 
302 (53) 
302 (20) 
302 (8) 
302 (13) 
302 (8) 

125 (200) 
141(250) 
183(1131 
141 (250) 
183(170) 
155 (250) 
139 (270) 
169(250) 
109 (200) 

426 (28) 
432 (200) 
484(X0) 
442 (60 J 
4s‘! (25) 
456 (34) 
440 (X0) 
470(871 
410 (401 

4ll(lil 
41 l(30) 
411 (10, 

311 (2Ol 
411(101 
411 (IO) 
-Ill (16) 
411(16) 

____-____________ ----- 
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Scheme 2 

skeletons, and in fact Huang-Minlon reduction of 4d will 
give friedelane (Sa). The position of the carbonyl group at 
C-3 was determined by its CD curve [identical to that of 
friedelin (3a), see Experimental] and by the fact that 
epifriedelinol(5b) could be obtained by LiAlH, reduction 
of the tosylate 4e. In 4a the hydroxymethylene group 
could only be sited at C-20 for the same reasons applied to 
30-hydroxyfriedelan-3-one (3b). Comparison with a 
genuine sample of canophyllol (5c) [6] showed that this 
group was not located at C-17. 

Oxidative decarboxylation of 3-oxofriedelan-29-oic 
acid (4~) and ofpolpunonic acid (3d) with lead tetraacetate 
in benzene containing cupric acetate gave in both cases the 
nor-triterpene 6, C29H460. In the ‘H NMR of 6, the vinyl 
proton at C-21 appears as a multiplet at 6 5.30 (W = 12 Hz) 
and the methyl at C-20 as a broad singlet at 6 1.62. Thus the 
keto-alcohol4a and the keto-acid 4c were shown to be 29- 
hydroxyfriedelan-3-one and 3-oxofriedelan-29-oic acid, 
respectively. These structures are the same as those 
assigned to the natural products octandronol and 

octandronic acid from Hydnocarpus octandra [2]. 
However, their physical and spectral data and direct 
comparison of 29-hydroxyfriedelan-3-one (4a) and 
octandronol suggest that they must be different 
substances. 

Proof for the stereochemistry of C-20 other than the 
inter-relation with polpunonic acid was sought by 
abstracting the PH atom at C-18. However, lead 
tetraacetate and I, reaction of 29-hydroxyfriedelan-3-one 
(4a), 3-oxofriedelan-29-oic acid amide (4g) and 30- 
hydroxyfriedelan-3-one (3b) always produces the same 
nor-triterpene, 6, and nowhere is there evidence that 
compounds are formed as a result of 18-H abstraction. 

Furthermore, the stereochemistry at C-20 was unam- 
biguously elucidated by X-ray analysis* of the acetate 4b. 
The compound crystallized as small needles. The cell 
parameters, determined on a four-circle automatic 
diffractometer were: a = 13.9823 b, = 6.486; c = 16.688A; 
p = 113.7” and Z = 2 (monochmc P2r). Because of the 
paucity of the diffraction data, the structure was solved 

n 

* The X-ray analysis data are deposited at the Crystallography 
Department at the University of Cambridge. 
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with some difficulty by multisolution techniques (direct 
methods). Refinements were carried out by block diagonal 
least-squares procedures with isotropic thermal factors to 
a conventional R value of 9.8 ‘lo. No attempt was made to 
refine the structure anisotropically. The final view of the 
molecule is shown in Fig. 1 with the C-20 substituent in a /G 
position, rings A. B and C adopting a chair conformation. 
ring D a twist-boat conformation and ring E an almost 
perfect boat conformation with the C-l 7 methyl and the C- 
20 acetoxy methyl groups in axial positions. This unusual 
disposition w-as also noted in the X-ray analysis of 
epifriedebnol [7]. 

From the foregoing it would seem that the structures 
assigned to the series of triterpenes isolated earlier from 
H~dnxarp~~.s octundra should be sevised. The IR and 
‘H NMR spectra of octandronol are identical to those of 
canophyllol(5c). It may be that the H. octctrduu triterpenes 
possess an oxidized methyl at C- 17. 

EXPERIMEYTAL 

Mps weredetermined on a Kofler block and are uncorr. Optical 
rotations were measured in CHCl, and ‘HNMR spectra in 
CDCI, with TMS as int. ref. Dry column chromatography was 
carried out on Si gel (0.063 0.02 mm). The spray reagent for TLC 
was HZSO, HOAc Hz0 (1:20:4). 

Isolation of rhr terpruoids. The stems and leaves of the plant. 
collected near lgueste de Candelaria, Tenerife, were finely cut and 
extracted with hot EtOH and coned irl uacuo. The residue was 
chromatographed on Si gel and eluted with C,H,,C,,H, EtOAc, 
EtOAcgiving: friedelin (la: 0.02”,,), /j-amyrin (0.02”,). sitosrerol 
(0.01 ‘I,,), 29-hydroxyfriedelan-3-one (4a;O.Ol “,,). 3-oxofriedelan- 
29-oic acid (4~; 0.02 ” ,,), 30.hydroxyfriedelan-3- one (0.01 “,,), lup- 
20(29)-en-3.30-diol (0.03”,,), ursolic acid (0.01 “,,). separated by 
repeated dry column chromatography. 

Lup-20(29)-erl-3lr.30-nio/ (la). Mp 237-239 (MeOH-CHCI,), 
[r]n - 12” (~0.160); IR$~~“crn-‘: 36OO(OH), 1650, 915 
(CHz=C); ‘HNMR: 60.75. 0.7X. 0.82. 0.93, 0.96, 1.03 (lXH, s 
each, six Me groups), 3.25 (I H, dti. J,,,,, = 9, J,,,,, = 7 Hz, C-3), 
4.15 (2 H. v. C-30). 4.95 (2 H, hr .\. W, Z = 6 Hz. C-29); MS (probe) 
70cVrnje(rcl.int.):220(100).442M~ (88),424(M‘ ~- H,O:50). 
411 (M’ - CHLOH: 2X), 385 (M’ ~ CH,=C-CHZOH: 14). 

Acetate (lb). 41~ 170 172 (CHCI,-MeOH). [z],, + 9 
(~0.260); IRv~~;cm~‘: 1730, 124510Ac). 1650. 915. 
303O(CH,=C): ‘H NMR: rS0.78, 0.85 x 3. 0.92. 102(lXH. .) 
each. six Me groups). 2.00 (3 H. ,s. OAc). 2.08 (3H. 5. OAc), 
4.45 (1 H, C-3), 4.50 (2 H, hr \. II’, 2 = 4 Hz, C-30). 4.90 (2 H, hr \. 
II., = 6 HZ, C-29): ‘“C NMR, ppm (TMS = 0) (multiplicity): 
170.71 (s). 149.29 (s), 110.16 (1). 80.86 (d). 65.95 (t), 55.42 (d). 
50.35 (r/),49.00 (il).44.37(d),43.02(~1,42.84(.~),40.95 (s), 39.X5 (f), 
3X.45 (T), 38.12 (rl). 37.X4(s), 37.10(s). 3547(f). 34.30(t). 31.36(l). 
27.96(q), 27.46(r). 26.50(r), 23.73 (r), 21.1 1 (q). 20.95 (i/), 1X.24(1). 
17.76(y). 16.53 ((1). 16.17 ((I), 16.05 (cl), 14.5X(q); MS(prohe) 
70eVm.r (rcl.int.): ?02(100), 526M- (6). 466(M + - HOAc: 
18). (Found: C. 77.41: H. 10.52. Calc for C,,H,&O,: c‘. 77.56: H. 
10.26 “<)). 

Friedelirl (3a). Mp258 259” (C,H, EtOAc). [cr],, - 2.5” 
(~0.225):IR~~f!:cm~‘: 1710(C=O):‘H NMR:(io.72,0.87.0.94. 
1.00 x 2. 1.05. 1.18 (21 H, .5 each, seven Me groups). 0.86(iH, ti. 
J = 7Hz. C-23). 2.20 2.40 (3 H, ~1. C-2 and C-4): CD, (cl.24 
dioxan), 22 , [f~J,,3,,0. [lJ]zi,z - 9730. [a],,, - 10390. [flJ,,,,O. 

30-H~drou!,frieilclu,l-3-o,l~~ (3b). Mp 270- 272” (McOH 
CHCl,), [r],, - 24” (cO.088); IR it,“,:; cm ’ : 3450 (OH), 1700 
(C=O); ‘H NMR: 60.72.0.86. 0.92. 1.03 x 2. 1.21 (18H. .~each, 

six Megroups),0.86 (3 H,d,J = 7 Hz.C-23).2.20-2.40(3 H.,n.C-2 
andC-4).3.25 (2 H.s, C-30); MSseeTable 1. (Found: C.Xl.35: H. 
11.39. Calc. for C,aH,,02: C. 81.39: H. 11.3X”,,). 

Acerate (3~). Mpl70 171” (MeOH); IR$$cm ‘: 
17OO(C=O). 1730. 1250(OAc): ‘HNMR:60.72.0.87, 1.04 x 2, 
1.05. 1.22 (1X H. s each. six Me groups). 0.86 (3 H. tl. .! = 7 Hz, C- 
23),2.07(3H,,~.OAc).3.75(2H.~.C‘-30l:MS,see’Table l.(Found: 
C.79.25: H. 10.78. C&c. foi- Cl:H,,O,: C. 7Y.29: H. 10.X1 “,,). 

29-HJ‘[lrou)~riedelarn-3-ollr (4a). Mp 26X 269’ (MeOH 
CHCI,). [r]n - 15 (~0.260): IR r,$y,crcm I: 3610 (OH), 1710 
(C=O): ‘HNMR:60.72,O.X7, 1.00 x 2. 1.0X. 1.17(1XH.seach, 
sixMcgroups).O.X7(3 H.dJ = 7 Hz,<‘-23~220~2.5013 H,ni.C-2 
and C-4), 3.42 (2H, 5. C-29): CD (c 1.22 dioxan). 22 . [O]33J). 
~~~I.,,,, - 9075. [(I],,, -- 9702. [(i]LJ,)O; MS. seeTable 1. (Found: 
C, 81.30; H. 11.40. C,,,H,,,02 requires: C. X1.39: H. 11.3X”,,). 

Acrttrtr (4b). Mp 1X8 190” (M&H), [%ju - lo’ 1~~0.270). 1R 
$~; cm ’ : 17OO(C=O). 1730. 1250(04c): ‘H NMR: 00.77, 
0.X7. 1.00 x 2. 1.07, 1.1X (1X H..scach.six Mcgroupa).O.X7(3 H.t/, 
./ = 7I-la,C-23),7.OX13H..s.<~Ac),3.90(2H,.~.(‘-29):“~‘NMR. 
num (I’MS I 01 (multiplicity) 212.62 (.\). 171.20 ty). 72.73 (0. 

59.56(d),58.22(d).‘3.14(d),47.60~ti~.32.10(.s~,41.4X(1).41 .17(t). 
39X4(s). 38.32(s). 38.0X(r). 37.-16(.s), 35X’)(t). 35.5911). 32.27(1). 
32.10(y). 31.97(s). 30.39(r), 30.21 (1).29.96(.s).29.51(r~).28.24(~). 
22.26(r).20.92(1/).20.lL(y),lX.54(q). 18.25(f). lX.OO(q),l4.6S(y). 
6.78 (q); MS, see Table 1. (Found: C.79.28: H. 10.76. C,ZH,IO, 
requires: C.79.29; 1-i. 10.X1 “,,). 

3-Ouofrl~dc~ltr~i-29-0ic cicrrl (4~). Mp 260 ~262” (MeOH ), ;x ;” 0‘ 
(c 0.260): IR i,~~~‘crn-‘: 3500, 32OOm 2500 (COOH ). 1700 
(C=O): ‘HNMR: (50.72, 0.87. 1.00, 1.05 ‘* 2. 1.25 (1XH. seach. 
six Megroups),0.87(3 H,d.J = 7 Hz.C-23L2.20 ~2.40(3 H,ni,C-2 
and C-4); MS, seeTable 1. (Found: C, 7X.X8: H. 10.62. C,,,H,,O, 
requires: C. 7X.90: H, 10.59). 

Mrt/i,rlt~ster(4f).Obtainedfrom4cby treatment withCHzN,in 
Et,O: mp203 ~204” (CNCI,3 MeOH). [r],)O’ (cO.271): IR. 
I-‘,,:,’ ’ 1 cm ‘: 17OO(C=O). 172OCOO.Mlc): ‘H NMR 60.72,0.X7. 
1.00. 1.02. 1.04, 1.24 (1X H. \ each. six Me groups). 0.X6 (3 H. 11. 
J=7Hz,C-23).2.20 2.60(3N.nl.C-2andC-4).3.7(3H..\.OMe): 
‘-‘CNMR ppm (TMS = 0) (multiplicity): 212.58 (.s). 179.43 (s). 
59.50(d),58.22(~I),53.15(d).51.771y).32.49(tl~,42.05(.~),44.49(r). 
41.31 (t). 40.47 (s). 39.67 (7). 38.3’ (r). 3X.08 (.f). 37.53 (s). 35.53 x 
2(t), 32.83(r), 31.91(y). 31.79(4). 31.43(r). 3027(t), 29.53(s). 
28.55(t). 22.27(r), 20.87(q). 18.21 (t), 17.64 x 7((/). 11,64(y), 
6.78 (4); CD. i(‘ 1.24 dioxan), 22”. [f)j,,,O. [O],,,z - 9110. 
[flj294 - 10260. [(l;rJo 0: LMS. see Table 1. (Found: C‘. 79.00: I-I. 
10.20. CIIH,,,O, requires: C. 79.10: H. 10.71”,,). 

Li~por,~I (uI(/ Irrpcrr~ri ~certiic~ (lc and 2). lb(0.034g) in dry 
EtOAcwasshakenwithPdC lO”,,cataIyst(O.O73g)in Hzatroom 
temp. for 3hr. Standard work-up followed by dry column 
chromatography (C,H,) gave lc(O.OlSg) -~mp221 272’. !~(]r) 
+ 39” (cO.024). identical with an authentic sample of lupenyl 
acetate (mmp. IR, ‘II NMR) -and 2 (0.012gl~~ mp265 267”: 
‘H NMR: ~iO.75,0.85,0.92. 1.05 (24 H. s each, eight Me groups). 
2.05 (3 H. .s, OAc). 4.4(1 H, C-3): MS (probe) 70cV~e (rel.int.): 
470 M (23). 427 (M ’ Me CH Me: X), 410 (M HOAc 27). 
191 (100). 

!Lfetirj,[ /ro/lii~~~~i[rtc (3e). 3b (0.04 g) diasolvcd in Mc2C0 vvas 
treated with Jones’ reagent at room temp. to give the acid 3d 
(0.032g) mp272 273’ (MeOH CHCI,) -which was then 
methylatcd with CH2N, in Et?0 and purified by dry column 
chromatography to give 3e (0.027 g) identical nith an authentic 
sampic of methyl polpunonate (mmp. TLC. IR. ‘H NMR). 

4/~/e/i!& (Jd). This was obtamed by the controlled oxidation ol 
4a wth Jones’ reagent al 0”: ml??15 216” ICHCI,~ -M&H). 

1 [2~i, - 13 o ‘ (~0.300); IR v,f;,i; ’ cm ‘: 3700. 1725 (CHOI. 1705 
(C=O): ‘HNMR: r)O.72,0.86,0.95, 1.01, 1.06 x 2. (IX H. s each 
six Me groups). 0.86 (3 H. (1, J = 7 HI. C-23). 9.47 (I If. ,x. C-29); 
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MS, see Table 1. Oxidation of4d with Jones’ reagent at room temp. 
yielded an acid identical with the natural compound, 4~. 

Fried&me (5a). Compound 4d (0.04g) in 1Oml diethylene 
glycol and 0.6 ml hydrazine hydrate was refluxed for 2 hr. After 
cooling, NaOH (0.08 g) was added and the soln was heated for 3 hr 
to 190”. The usual work-up gave 5a (0.012 g). mp 248249”, [c(]n 
+ 20” (c 0.200): MS, seeTable 1, identical to the product obtained 
by the Huang-Minlon reduction of friedelin (3a). 

Epifiiede[inol (5b). 4a (0.072g) in dry Py was stirred with p- 
toluene-sulfonic chloride (0.16Og) at 0” for 3 days. The usual 
work-up yielded the tosylate (4e) (0.09 g). To 0.08 g of this tosylate 
in 10 ml dry THF, a suspension of LiAIH, (0.09 g) in THF (4 ml) 
was added while stirring and the mixture was refluxed for 2 hr. 
After excess LiAIH, was eliminated, first with MeOH and then 
with H,O, the reaction product was extracted with Et,0 and 
purified by dry column chromatography (C,H,-EtOAc) to give 
the alcohol (5b) (0.022g): mp280-2X2”, [cc]n + 19” (~0.120); IR 
vK_Ecm-‘: 3500(OH);‘HNMR60.88,0.97,1.00 x 4,1.18(21 H. 
each, seven Me groups), 3.7 (1 H, m, C-3): MS, see Table 1. Its mp 
was undepressed by admixture with a sample of epifriedelinol 
prepared by LiAIH, reduction of friedelin (3a). The IR and 
‘H NMR of the two samples were also superimposable. 

29-Nor-friedel-20-en-3-one (6). The acid (4~) (0.20 g) was 
dissolvedindryC,H, (150ml)andcupricacetate (0.24g)andlead 
tetraacetate (0.42 g) were added. The mixture was refluxed under 
N2 for 5 hr. The usual work-up was applied and the nor-triterpene 
6 (0.12 g) was recovered. Acid 3d when treated the same way gave 
the same substance in similar yield. 

6 was also obtained from 3b, 4a and 4g. 4a (0.04 g) was dissolved 
in dry cyclohexene, lead tetraacetate (0.11 g) and I, (0.02 g) were 
added, the mixture was stirred at room temp and irradiated with a 
Wolfram 100 W lamp for 1 hr. Work-up gave 6 (0.02g): 
mp220-221: [a]n - 77” (~0.280) IR vk: cm-‘: 1700 (C=O); 
‘HNMR,60.72,0.90 x 4(15H,seach,fiveMegroups),0.86(3H, 

d,.I=7Hz,C-23), 1.62(3 H, brs, u: ,=6Hz,C-30),5.30(1 H, m, 
II’,,, = 12Hz,C-21); MS, seeTable 1. (Found: C, 84.70; H, 11.22. 
CZ9H460 requires: C, 84.81; H, 11.29’:;,). The same reaction 
applied to 3b and 4g gave in both cases the same product in about 
the same yield. 4g was obtained from 4c by treatment first with 
oxalyl chloride and then with cont. NH3. 
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