
A NOVEL STEREOCHEMICAL CONTROL 

As a con of shtdks related I0 Ibe bromo- 

came under scrutiny. We feel that the work report4 
here adds a third facet to the understandbqt of the 
bomane framework, the other two beii, the weti studied 
eiectrophik acceptance of 2-bomene-24 (II) or its salts 
to cxmphor-which preferentially takes ml exe course2 
and the thoroughly documented cmuse of addition of 
nu&opliiles to can&&or 0 which shows ml snso 
~~~.3~s~~a~~)~a 
variety of bus lwc&-entiy accepts If+ and Br+ 
from the bxo side has emerged from the present study. 

&B-o-S- (IV) was ppepared in 55% 
yields from camphor oxime (V) and hypobromi&.’ Our 
work as well as that from x-ray auidysis‘ have 
~~~~~~~~0~~~. 
The form&on of IV demonstrates a clear preference to 
theexoacceptanceofBr”bytheiatumedi&Va. 

kX=HorNa 

Until 1%7 it was gene&y believed that substitution in 
bomanes would show an endo preference due to the 
sbkldbu i&ence of tk c7-gemdimethyi gMlps? 

In$ieedtbisconceptwassodl!eplyentR&dthat 
~k~~t~~w~n~~~ 
camphor was sbowa to cxcbange achy Gl-0: T&e 
~y~~~~a~~~t~ 
~~a~~~~~ 
pbiieaccep&nccfortypeIIsyatmll8.Thevkwwas&o 
expressed that this effect k inc4mHqlmntial for proces- 
ses iavofviae the gt!lm&n or de- of em 9r 

Va 

IV 

2-~~~~~~~~~ 
titative yields by sodii borohydride reduction of XV 
that involves the qumcbiag of the &mate 1(X = Naj 
witb liydroxybuniae hy&tchMk.* Tbe’preference is 
for 811 QD proton ~*~~~~ 
contain& I(x=Na).was poured onto bromiae water. 
The PncipitaM so&i was &own to be exchmivety 2. 
~brom*2emfo nitrobomane IV (IR, NMR). 
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Under unequivocally hinetic conditions also the pref- 
erence is for the formation of &-2-m-. 
Thus, the potassium salt 1(X = K), pmpared using shit 
excess of KOtBu, was poured onto 3NHdiOJ and then 
extracted with ether. careful anldysis of the reaction 
mixture showed that the product was ado 2&trobor- 
nane (VI).- In another ex~~ the potassium sah 
was poured onto bromii water. The p&p&ted 
product was 2-exe ~rn~2-~-~~ bomane (IV). 

,o- K* VI 

k(.)_ 

Iv 

The mdo assigmncnt for VI is supported by its NIUK 
spectrum.” Further, on hydroget&n VI furnished 
bomylamine. It appears that of the two possible 2. 
nitrobomanes. the end0 isomer enjoys thermodynamic 
preference. This is brou&t out with the exchtsive 
formation of 2-e&o nk&xmme (VI) in 32% yields 
from IV with ethan&c KOII. 

w 

VI 

In a novel etfort to discern preferences for the tic 
~(1)~2-~~~~h~~ 
of2~~~s~~*It~~o~~ 
gem dinitro us undeqo rapid hy~ys~ at 
normal pressure to giwe niosko nib compollllds. The 
reduction viTtuauy stops at this St@@ alld led? to 
hineticany co&rolled @oducts as exetuplihed whh the 
VIII4IX change.‘z 

VIII IX 

Wer~~~y~c~ onthe 
basis of active ~ of the mueduced nitro 
function. 

Nip of camphor oxime with fuming HNOl is 
reported to yield 2-zdinitrobornanc m-p. 107”.” To our 
surprise the reaction gave a 37% yield of camphor 
nitrimiue (Xl and a 7% yield of VII m.p. 21C! The 
structural assignment for VII is fully supported by spec- 
tralandanalyticaldata. 

x 37% 

+ 

Lzi+ 

No, 

‘NO b? 

VII 7% 

Hydrogenolysis of VII, gave as the sole isohtble 
product, in 66% yields, endo nit&ornak (VI). There 
was no evidence for the forinatiou of any of the isomeric 

VI 

We believe that the VII+VI change constitutes an 
elegant ~0~s~ of preference for kinetic 40 pro- 
ton acceptance. 

Keactiotl of bornaue’4*‘J with dik HNo3 in sealed tube 

~~n~~~~2-~‘6In~ 
hands, however, the reaction was found to lead to a 
complex mixture” containing n&o and carbonyl 
functions. The only pure compound that could be 
isolated was errdo nitrobornane. The isolation of VI was 
not entirely unexpected, since the reaction most prob 
ably proceeds via I. Thus, 2+x0 nitrobornane remains 
elusive. 



pmduct-like tgatmitiott state wber&t t&n&ant bond 
formation with the ekbophile occur8 only when the 
mlcleophilic c-* centre has c-e s-cb 
which w&d place the Ssubstitucnt in a progressively 

finer descriptions ‘may bc4avours cxo entry, and a 
start& materWike transition stay an eMi substitu- 
~n”~~~s~~~~~t 
invckve sag at 2 and 3 positions of bomanes 
c&d bo ex@&tod ott this basis. 

To a mechanically stirred soIn of NaB& (2.711; 0.0713 mole) in 
MeGIi: water (7MJ; SOml). warmed with hot water. was intro- 
dueed a soltl of bromotdtrobomane’ (3.51; 0.01335 mole) in 
h&M (17.SmB. At t%st. a few droos wem added czawhslv. 
~~~~~~~~~~, 
causing the &OH to dux. subsequently tbe remainkg sok 
was intrwdd rapidly. After additional t&ring for 3 hr at room 
~p.~rn~~w~rn~~y~by~~ 
KOHaq, and steam distiikd to remove most of the &GIL The 

tilktion. ‘Dm 2-eado Nitrobuman~ crysta&wI on the walls of 
the condansar and was collected and dried; yield 1,758 (92%) 
m.p* 1m @it. 146-147q.‘9 Tic singk spot (JQ: 0.7 m 0.6 
Benxene: hexane 1:l) IRz a+w&IiC!U (cm-‘): II45 (I$&, asym), 
1388 (NOI, sym.), 865 (C-N). NMR: i&r,): 4.65 (ii &fined 
triplet. J = 7.50Hz. nonbridgebead t-proton), 1.10 (II, C-CHs), 
0.97 6. C-C&, 6 protons). 

An diquot after NaBH4 resction was added to excess Br-water 
~~~~~~W~W~~~~ 
to give sampie identical in aR respects (tk, IR and NMR) to that 
of authentic 2.era-bromo-2-endo-nitmbornane. 

Acid qrmoc&g of poressiam ~~C*2-~~ 
JsoMox of VL To a stirtnd soln of t-BuGK in dry t-B&M 

(0.6868 g, 0.80535 mok 2 ml) was added a sok of 2-emfo-nitro. 
bomane, in t-BuGH (0.9159op. 0.80.5mok, 1 ml). After an ad- 
ditiomdOJhrofstirring,themixturewaspouredonto3N 
IIsSG, (loomi). The mixture was extmeted witb ether, the 
~~~WaS~~~~~~U~~~,~ 

Of&Od and cvapomtcd and the crude product chromatographed 
00 silica. Ehttion with petroleum ether, benxeae IE9o:lO) gave 
unchanged 2.end&nitrobornane. One of the early fraction 
contained traces of isomer as evidenced by the presence of a 
1570 cm-’ in additkm to the major band at 1540 an-’ attributed to 
N4 asym of the startiq material. 

Reaction of potadtn bomoas-2-nitnntere w& bmminr-wohu 
Jsolerion of IV. To a stirred sok of 2-~-~ 

(0.913 8.0805 mole) in drv t-BuGH (15 ml) was added subRmed 
t-BttGK (0.728Og, ~.~jrnok~ After additiomd ujhr stirring 
the mixture was poured onto Br-water (3 g, 0.019 mole, 188 ml), 
the precipitated crude bromonitrobomane was collected, washsd 
with water and dried: yield, 1827Og (66%). The IR of this 

%.ps were taken on a Fisher-Jobn melting point lppurtus 
and are uncorrected. Capillary m.ps were tahen in a Thomas 
Hoover capillary melting point apparatus. IR spectra were 
recorded either on a Per&Elmer 708 or 137 or Perhin -Elmer 
521 ~~~~. NMJt spectra wcn detem&& with 
CIICI~drICck sohttions on a Vatian-A60 w MOD spsctrometer 
using TMS as internal standard. silica gel G (Stabi) with calcium 
sulfate bii was used for tic. Mumu chromatogtnphy was 
~~~~wi~~~~~~~~~ 
repormd here, are optically bmctive. Whemver possii, the 
reactions were monitored by tic. 

matmid was s~poseble with that of 2-exe-bromo_2+rdo- 
nitrobmuane, prqmred fran cmphamiie with potassium 
hypobmn&:furthsr~theNlURwasakoidenticalwitbthatofan 
autbenticsampk. 

Isolorion of endo-2-Arn8togornane In a Parr hydrogenation 
qmamtu& a sok of 2-endo-nhtwcamphane in BtGAc (0.28Og, 
oAol~ntole,2oml)~b~ovarpt4catetystatan 
~~~~~~~~S~,~rnk~~%~, 
~~~E~~~~~~%~ 
evaporated to give 0.128Og (71%) uf essentially pure bomyl- 
amine. IR: v,, (CHU,) (em-‘): 330&3150 (NH, due to 
hydrogen bmrdi@. Ne w 6.88 (broad -NH& cxcbangnd 
in D@), 342 (do, non_bndsrbsrd tqotou), 1.86 (s. C-CH& 8.91 
(s, C-CHk 6 protons). 

Reaction of IV w&h uhondic KOIi 
J,rolor& of 2endo &obontsne (VI). An aqueous sob of 

KOH (I a, O-018 mok) in ~~ amount of water was added to -. 
a sob of bomonikw@mw (Sg, aOl~mok) in EtoH 
(12.5 ml). The mixture was rethtxed on a water bath overnight, 
concentmU diluted witb watar and steam distilled. Crystals of 
2~~~. accumtdated on the wails of the condenser 
ware co&cted and dri& yieki Llg (32%); m.p. 1cT (lit.‘* 
14614m. IR: viu (KBr) (cm-‘): 1545 @I@, asym.), 180 @It&, 
;yn&86S CC+ NIUk &-: 4.62 (i8da8ned tnpkt, I= 

non-bnlgeh#d t-proton), 1.08 (s. C-CH,), 0.93 (s, C- 
d& 6 ;tons) 

2 2-~~~ (VII). To a hand stirred sobt of camphorox- 
hue (log, O.obmok) in gkciai AcGH (150ml) was added pure 
fuming HN4 (dlml, sp. g. 15ooo) in the absence of direct 
liit After 10 mitt, water (508 ml) was added and the blue ppt 
colkcted. wasbed liberally with water and exposed to air for 8 hr 
and 3~~~~ drkd in vacumn; yiehi. 7.5 g; m.p. 86-959, The 
crude pmduct was ~~~ over SiIii gel 08g). I&- 
tkn with benzene: hexane (2.5:75) gave pure 2&linitrobomane; 
yiald, Log (7%); m.p. 21+ (sealed capill) (lit. 107.S-188.5@)~‘s 
TJXz Situ& spot (Jf,: 0.79, banxmmz hexane (1:l)). hound: c, 
52% H. 730; N, 1240. Celc. for Cafe, (M,Wt. Zzs): C, 
~H,7.01;N,122896.IRp,,(RBrfIcgi^’): l~(N~~yrn.), 
1365 (NCh. sym.), 848 CGN). NlUk I-: 1.3o.1.03,0.%! @, 
C-CH~. 

Further ektion using benzene-hexane (MO) gave materiai 
which was su~~n~~ identilkd as c~p~~~, yield: 
4.5 g (37%). TLC: Singk spot (J&: 0.65, knxene: hexane fl:l)). 
W: v, (neat) (cm-‘): 1648 (CaN), lJ78 (NO, asym.). 1325 
(NOS. sym.). NMR: &~a,: 1.86, 1.80,0.91 (s, C-CH,). 

IR and NMR spectra of this sample was identical to that of an 
authentic sample of c~~~~. 

Hy&vgwwlysis of 2&aWtmhomane 
IsoMua of VI. In a semi-micro hydrogenation set-up a soln 

of diniiboraano in EtGAe (0.132&b 0.088378 mok, 38 ml) was 
~~~a~~~~~~~~~(lOrnl) 
~~rH~~~~t~~~~~~too~ 
nitro group was consumed in fmin. The mixture wss twice 
filtered. wasbsd thoroughly with EtOAc and evaporated to give 
0978Og (66%) of c&e 2-e&-m, cryst&mion from 
hot aqueous EtGH gave 0.05888 of pure product; m.p. 146-F 
(lit.” M-7?. T&n was no evidence for the formation of anv of 
the isomerk 2-exe-nitrocamphane. 

I 

TIC: Single spot (RI: 0.52, benxene: bexane (MB. IR: vnu 
(CHCI~ (cm-‘): lSS0 (Not, nsym.), 1378 Ox, sym.). 865 (C-N); 
~~ on that of the 2~0~~~ obtained by 
~~~~~0~~~. 
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