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It is well known that the oonformation8 l doptmd by peptlde ohainr in 

l nxym8 md other 8y8tem8 have a large part to pl8y in their reaatiritler. 

But, in th888 008p8und8 intraroleaular hydrogen bond8 botw8en the amha aaid 

re8idUO8 l 88f8t the iOrmatiOn Of the partioular 8OnfOrm8tiOn found. It would 

therefore be of Fundamental intere8f to find whether the buie unit in them, 

via. ( the OOrr88pOllding 8irp1e amide aubonyl (LrOPp, undi8tnrbed by hydTOd8n 

bonding, ha8 a preferred oonforution. From the l rt8malte work done on 

aride8’ at 18 known that 8i~ple l llphatlo 8eaondary amlde8, exirt u a 

mixture oi g& and tray 18omer8 A and B, of whiah normally the trw 180- 

mer B i8 preponderant (FIg.1). But there i8 very little Work to 8how whether 

there i8 a preferred oonforur amongrt the rotorr8 po8wlble around the 

Ill-&bond, when Bl t8 a 8eoondary aarban atom, a8 i8 largely found in the 

am&m0 aoid reaidnem of peptlder. For thim purpo8e, a ridid 8keletos a8 that 

A RI 
Fig. I 

of the 8t8rotd wl88ul8 wu aho8en, and 8imple 88a8dary &de groeF8 w8re 

introduoed at rufou8 po8ltlon8 In it, via., at Cg, C6, Cl1 and Cl,, both in 

the Q and g oonflguratlow. The aoniormatiow of the8e amldu were th8n 

8tudied. 

It ha8 reaently been 8haun by 0UD2, ma and IB* 8peatral 8tmaie8 

that in the e8ter8 of the 8eoonduy hydroql groap8 of rtereid8, the e8ter 

oarbonyl group, ~8~~08 a preferred OOniOrBatlOn fi8 whioh it l early l slip8w 
the 8eoondary hydrogen atom oonaerned. We have nOW Ford that In 8mah oue8 

thi8 8eoondax-y hydrogen atom undergoe8 l de8hielding oi aboat 0.2 ppm in the 

NM2 speotra of the oompound in bencene 8olution, oompared to that in CDcl* 
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8olrtion, a8 i8 8houB ia Table I. TM8 i8 in 8greement with the faot that 

thi8 8eOOnd8Z.y hydrsgon 8tOm 1188 in the de8hieldiag 80n86 of the oarbonyl 

group, a8 oould be 8een frem l Odel8. 

TABLE I 

1) 

2) 

3) 

Cherioal 8hlft in6 (pps) 
of the C6-H of - in CDc13 in!!6 

Downfield 

6$-•oetoqohole8tane 4.93 6.12 
l hlft in Q&j 

0.19 

6~aeetoxyohole8tane 4.66 4.92 0.27 

--- of the Cll’ii of - 

lla -8oetoqpregnane 6.13 6.30 0.17 

(B.P. 88-700 (,),-a70 

Sinoe in the alooho18 or methyl ether8 of the 8lOOhOl8, the 8e8ondary 

hydrogen atom 8hor8 an upfield shift in bennene by about 0.2 ppq oompared 

to that in CDC13 8olation, the net de8hielding of the oarbonyl group on thi8 

hydrogen atom 8hould be about 0.4 ppm. 

With thi8 parameter in hand, '10 now determined the 8peotra ad the 

8eOOndary &de8 of a number of 8teroid aline and the re8ult8 are tabulated 

in Table II. 

AdnO group8 were introduood 8t v8riOU8 pO8itiOU8 in the 8teroid 

~oleoule, through known prOoedure8, i.e. either through the ketone and oxime, 

or threngh the t88ylate and atide and then by 8eleotire reduction. The 

primary amine8 were oomerted to the 8eoondary amide8 rfth the appropriate 

aoid anhydride. IB 8peetra of 6<- and a$- aOetamidOOhOle8tan98 were taken 

in ccl4 8OlUtiOn on 8 Perkin Elmer 221 8peotrometer with grating md8em-d 

to have 8h8rp l b8orption8 at 3470 and 3436 em-1 re8peotfvely (NE), and 1676 
am-' (co), 8hOWing thereby that there 18 no intermoleoular hydrogen bonding 

between the oarbonyl and NH youp8. 
The 8peetra of the oorre8poading amine8 8hor an upfield 8hift for the 

8eoondary hydrogen ator oonoerned of about 0.2 ppm in bensene, oompared to 

that in CDCls 8olrtion. ThU8 the amide oarbonyl group a180 de8hield8 the 

reoondary hydrogen atom oonoerned and the magnitude of de8hielding ir very 

olo8e to that of the l 8ter ouboayl group. The80 re8ult8, thu8, very 8imilar 

t0 tho8e im the e8tOr8,8tromg1y 8Pgge#t that the amide oubonyl group ha8 

the 8ame preferred aonforntloa a8 in the e8tera. It 18 noteworthy that in 

the 8lrple oyolohexane moleaule a8 roll a8 in a long ohain allphatio mole- 

oule (2-heptylamine), the 8eOondary amlde group retain8 the 8-e preferred 

oonformatloa, a8 In the rigid 8teroid moleoule. A8 the CB and NB rhor proton 

8igMl8 only at one plaoe l aoh, the m1eOU108 exiet nearly oompletely in 

the 8810 oonforrtion. 

Soeh a nonformation of the oarbowl group would reqnlre the C-P bond 
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4) 

5) 

4) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 
14) 

15) 

TABLU II 

Chemloal shift (6 ppl) 
of the c,-H o& - ilr2 

3+•o~tamldooholo8ta~o 3.7 
3u-8Oat88ldOOboleOt8ae 4.07 

--of the G-8 of - 

6$-•oetamidooho1ootame 4.06 

6u-aoetuidoohaleotaae 3.77 

6p-aootaddo-3.6.ayolooholeofaaa4.42 

6a-aoetamldo-3,5-oyola- 
oholeotane 3.48 

---of the Cll-B of - 

lla-aoetamtdopregnaaea 
m.p. 2400 ( a)D +lT 4.22 

---of the Cl,-H of - 

17a-aoetamldu-S-aadrootene 4.03 

--- of the -C&NECO-B, of - 

aoetamldoayolohexaae 3.75 

proplonamldooyolohexane, 11~940 3.71 

bennamldaoyeloheaane 3.91 

2-•oetaaldoheptane 
B.P. 1300/6 m.m. 3.93 

In Llig 

laaoluble 

4.22 

Downfield 

-in 

_-- 

0.26 

4.3 0.26 

3.94 0.17 

4.68 0.28 

3.72 oar 

4.48 

4.23 

3.96 

3.93 

4.13 

4.13 

0.26 

0.20 

0.20 

0.22 

0.22 

0.20 

of the l aaandary hydrogen atoa and the N-E bond from the arid8 nltrogoo atom 

to be anti-parallel of nearly at 130 o to l aoh other and the wthlne hydrogen 

In the same plane as the amide oarbonyl a# la Pig. II. It lo Interesting to 

note that the NH signal la the amldeo of tho l teroldo, of cyolohexane and 

even of 2-heptaae l hew~up aa a doublet J - 8 to 10 Ha, (olearly rlolble la 

Ccl4 solution). This doublet oollapoeo to a singlet on Irradiation at the 

reoonanoe of the oeaendary hydrogen l toa oonoerned showing thereby that tha 

NE doublet lo due to ooapllng with the l ooondary hydrogaa atom 08 the oarbon 

balding the amid8 6.7 . These reaulto would thno oonflrm the preferred oon- 

formation of the l eooadary amldeo on l eoondary oarbon atoms as shorn In 

Fig. II. 
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or l cenmroa8 IUD10 
are indebted to the 618x0 hboratorler Ltd., Bombay, 
of 3@-roetoay proga-16-one-11,20-dlone u8od to prepare 

tbo pri~nam Cll-abId. 8lld l OOt8t@8, to Syntax P88UFOh. Cmliforah, for a 
&OUrOr8 8Upp1y Of l ndto8tOBOlODO U8.d t0 -0 tk C1~-aootuidu ami 
Uotate8, to Dr. Y.P.Saru for Oompomd (S), to Ml88 M.S.Parkar for ooqmond 
(la) and Mr. A.f.L~la for ooynmnd.8 (1) aad (3). 
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1. It my ba added that the Kuplw equation (Pof. 6) orIgInally o8loulated 
for rioinr). CH-CH- proton oouplinl;8 no1 8ppO8r to b0 l pplloable to 
ViOiMl C!f-138-pl'otO8 OOUplin(8 U W.11. 


